MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

NANOXOB
A HATAJIbA
HUKOJIAEB
HA

JenapramenT oOpa3zoBanusi Tomckoi o0J1acTu

Aavunauctpauus KoxkeBHUKOBCKOro paioHa

MKOY Ocunosckasa COII

MoanucaHo LunpPoBoit NofNMCHIO:
NANKOXOBA HATAJTbA HUKONAEBHA

DN: c=RU, st=Tomckasa obnactb,
title=n.0.aupexTopa,
0=MYHULIMNANbHOE KA3EHHOE
OBLLEOBPA30OBATE/IbHOE YYPEXXOEHWE
"OCUHOBCKAA CPEAHAA
OBLLEOBPA3OBATE/IbHAA LLKONA",
1.2.643.100.3=120B3035343337353934343
739,
1.2.643.3.131.1.1=120C3730303830303733
38303034, email=ms.osinovka@mail.ru,
givenName=HATAJ1IbA HUKOJNTAEBHA,

YTBEPXJIEHO
Hn.o. I[I/IpeKTop IIIKOJIBI
JIsmroxosa H.H.

ITpuka3 Ne96-Y ot

sn=NANIOXOBA, cn=TAMIIOXOBA HATA/IbA 02.09.2024r.
HUKOMAEBHA
[lata: 2024.10.10 17:39:38 +07'00'

PABOYAS ITPOT'PAMMA

yueOHOoro npeamera «Xumus. ba3oBblid ypoBeHb»

U1 oOygaromuxcs 8 — 9 KiaccoB

c.OcunoBka 2024r.



HOACHUTEJIBHAS 3AIIMCKA

e [Iporpamma mo XuMuu Ha YpOBHE OCHOBHOTO 00IIIero o0pa3oBaHuUs COCTABJICHA Ha
OCHOBE TPeOOBaHMI K pe3yJbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTEIBHOM MPOTpaMMBbl
OCHOBHOTO 00111ero oopa3oBanusi, mpeacraieHHsx B ®T'OC OO0, Ha ocHOBE
(benepanbpHO paboyei mPOrpaMMbl BOCITUTAHUS U C YIETOM KOHICIIITUH ITPETIOIaBAHUS
y4eOHOTO npenMeTa « XUMHUsD»» B 00pa30BaTeIbHBIX OpraHu3anusx Poccuiickoi
Odenepannn, a Takke https://sh-
osinovskaya.gosuslugi.ru/netcat files/33/46/PROGRAMMA VOSPITANIYa Osinovso
y shkoly utverzhdennaya 11.pdf

[Mporpamma 1o XuUMHUU Na€T TPEACTABIICHHWE O IENSIX, OOIIeH CTpaTeruu OOydeHUs,
BOCITUTAHUS W PA3BUTHS OOYYAIOIIUXCS CPEJACTBAMH Y4EOHOTO TIpeIMEeTa, YCTaHABIMBACT
00s13aTeNTbHOE TIPEIMETHOE COJepXKaHUE, TPEyCMAaTPUBAST paclpeelieHue ero Mo KiaccaMm U
CTPYKTYPUPOBAHHE 110 pa3jieliaM W TeMaM IPOTPaMMBI IT0 XHMHH, ONIPEISIISICT KOJINICCTBCHHBIE
W KA4YeCTBCHHBIC XapaKTECPHCTUKH COJICPKAHUSA, PEKOMEHIYEMYI0 IOCIIe0BATEeIHLHOCTh
W3YYCHUS XUMHUHU C YIETOM MEKIIPEAMETHBIX W BHYTPHIIPSIMETHBIX CBSI3€H, JIOTHKU y4eOHOTO
IpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00yUalomuXcs, OMpeAesaeT BO3MOXHOCTH TpEAMETa JIIs
peayim3anuu TpeOOBAHUI K pe3ysibTaTaM OCBOSHHUS OCHOBHOW 00pa30BaTeNLHONM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHMs, a TaAKKe TPeOOBAHUI K pe3yIbTaTaM O00yICHHS] XUMUHU
Ha YpOBHE TIIelied WM3Y4YeHHs] TIpeIMeTa W OCHOBHBIX BHJIOB YUeOHO-TIO3HABATEIHLHOM
NESATETHHOCTH 00yUar0IIerocs I0 OCBOECHUIO YIeOHOTO COJEpIKaHMUsL.

3HaHUE XUMHUU CIYKUT OCHOBOU I (JOPMUPOBAHUS MHUPOBO33PEHHS 00YJArOIIETOCs, €ro
MIPEACTABICHUI O MaTepUaIbHOM EAMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POpMUPYEMbIE XUMHEH
MIPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX YHEPTUU U 00 IBOJIIOIIUM BEIIECTB B MPUPOJIC, O MYTAX
perieHuss TI0OATBbHBIX TMPOOJEM YCTOWYMBOTO pAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPAHCHHS.

N3ydenune xumuu:

CrOCOOCTBYET peaM3allid  BO3MOXKHOCTEH JUId caMOpasBUTHS W (HOPMHUPOBAHHS
KYJbTYpbI JINYHOCTH, €€ 00IIeH 1 PyHKIIMOHAIBHON I'PAMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIIIICHUSI U TBOPYECKUX CIIOCOOHOCTEH 00yJaromuxcs,
HaBBIKOB WX  CaMOCTOATEJIbHOW  y4eOHOW  JEATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHH, HEOOXOOMMBIX KaK B TIOBCEIHEBHOM J>KU3HHU, TaK U B
poheCcCHOHANTBHOM JIEATEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIILICHHS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IUIs1/1a HA €IMHCTBO MPUPOJIBI M YEJIOBEKA, ABJISETCS OTBETCTBEHHBIM 3TAIlOM B ()OPMHUPOBAHUU
€CTECTBEHHO--HAYUYHOH ITPaMOTHOCTH 00yUYaIOUINXCS;

CrocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSM, K TPUPOAE, K UEIOBEKYy, BHOCUT CBOW BKJAJ B DKOJIOTUYECKOE OOpa3oBaHUE
oOyyaronuxcs.

JlanHble HampaBiieHHWs B OOyUYE€HUU XHMHH 00eCHeuMBarOTCs CHEIU(PUKON colep:KaHus
y4eOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJaroruuyeckd aJanTHPOBAHHBIM OTpaKeHHUEM
0a30BOi HAYKH XUMUU Ha ONPEJEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHWsS OPUEHTUPOBAH HA OCBOCHHUE
00yUaIOUIUMUCS CHCTEMBI TIEpBOHAYATBHBIX MOHATHI XUMHUHU, OCHOB HEOPTaHHYECKON XUMUU U
HEKOTOPBIX OTJEIBbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.
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CtpykTypa coaep’kaHHUs MPOrpaMMbl 10 XUMHUH C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaeprkaHue CKJIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI IMOHATHH O XHMHYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHbl 10 MNPUHIUIY IOCJIEA0BATEIBHOIO Pa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonueckoro 3akoHa [l. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTHIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJIHOTO YPOBHS K JIPYrOMYy,
BBINOJIHASA (DYHKIMHM OOBSICHEHMSI U IMPOrHO3MPOBAHUSI CBOMCTB, CTPOEHUS M BO3MOYKHOCTEU
MPaKTUYECKOI0 MPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOJaM MO03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kimacey.

[Ipyu u3ydeHnn XUMUHN TPOUCXOAUT (POPMUPOBAHHE 3HAHUI OCHOB XUMUYECKOM HayKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMbl XMMHUYECKHX 3HAHUN — BaKHEWIIMX (AKTOB, MOHATHUH, 3aKOHOB U TEOPETHYECKUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHNI MHMPOBO33PEHUYECKOTO XapakTepa, sA3blka HayKd, B
IPUOOLIEHUN K HAyYHbIM METOJIaM MO3HAHMsI IPU U3yYEHUH BELIECTB U XUMUYECKUX PEAKLUi, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX IPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U Yy4eOHO-HMCCIEI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€3011acHOTO
oOpaleHHs ¢ BelECTBAMHU B [IOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHUM XMMHMHM Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs Ba)XHOE 3HAYECHUE
IpUOOpeN Takue Lelu, Kak:

— (hopMupOBaHHE MHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMO0Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTeMaTH4ecKoe npuoOiieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEJbHOM  NEATENbHOCTH, HAyyHbIM  METOJAaM  II03HAHHA,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— olecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI ), UMEIOLINX YHUBEpPCAIbHOE 3HAYCHUE /IS pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue obmiell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIET0 MHpa, UCHOJb3Yys 3HAHUS U
OMBIT, TOJyYEHHbIE MPH H3YYEHUM XHMMHUHU, TNPUMEHATh HMX MpH peleHud mpolieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aronMXCsl F'yMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKM SKOJIOTMYECKU 1I€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOW NEATEIBHOCTH B LEISX COXPAHEHHS CBOETO 370pPOBbSl M OKPYKAIOLIEH NPUPOIHOMN
Cpelsl;



— pa3BUTHE MOTHUBAIMK K O0OY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHUS OOILEYEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BEIOOpY
npouIIs U HAIIPaBIEHHOCTH JajbHEHIIEro ooydeHusl.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3YyYCHUS XMMHHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).

COJEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHavaibHbIE XUMHUYECKHE MOHSITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HM 4YEIOBEKA. XHWMHS B CHUCTEME HayK. leina u
BemiecTBa. PU3MYECKHE CBOMCTBA BeEIIECTB. ArperatHoe coctosiHue BemectB. [loHsTue o
MeTOJIaX Mo3HaHus B XuMuu. YucTeie BemecTBa U cmecu. CriocoObl pa3iesieHus CMeceil.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE »dJeMeHThl. CHMBOJBI XUMHUYECKUX DIIEMEHTOB.
[IpocThie U cioxHbBIE BElIecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnaeckasi ¢dopmyna. BameHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAs aToMHas Macca. OTHOCUTENIbHAS MOJIEKYIIIpHAs
Macca. MaccoBasi A0J1s1 XMMUYECKOTO IEMEHTa B COESMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumocCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BeecTBa. Pacy€Tsl o hopMyliaM XUMHUECKUX COCTMHECHUM.

DuU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKU. 3aKOH
COXPAaHEHHUs MacChl BEIIEeCTB. XUMHUUeckue ypaBHeHUs. Kiaccupukanus XUMHUUYECKUX peaKIHii
(coenuHeHws, pa3IoKeHUS, 3aMeIeHUsI, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCynoi, mpaBuiamu paboThl B Jabopatopuu U mpuéMaMu
oOpaiieHus ¢ 1abopaTopHBIM OOOpYJOBaHHEM, M3YYEHHE U OINUCAHUE (PU3UYECKUX CBOMCTB
00pa3110B HEOPraHUYECKHUX BEIIECTB, HaOMoieHue pu3nyecKkux (IIaBlIeHuEe BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYIKE, KUIIEHHE U KOHACHCAIUS BOJAbI) U XUMHYECKUX (TOpPEHHUE CBEYH,
MPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMO/ICIICTBHE MeJia ¢ KUCIOTOM) SIBICHUM, HAOII0eHIEe
U ONHCAaHME TMPU3HAKOB TMPOTEKAaHMsSI XUMHUYECKHX peakiuil (pas3lokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, paznoxeHue ruapokcuaa meau (1) mpu
HarpeBaHuHd, B3auMOJeicTBHe xene3a ¢ pactBopoMm coiu meau (ll), uzydenuwe crnoco6oB
paszeneHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BHINApUBAHUE, AUCTUIUIALNUA,
xpomaTorpadus, TpOBEIEHHWE OUYUCTKA TMOBAPEHHOW CONM, HaONIOJEHHEe U OIHUCAHHE
pE3yNbTAaTOB MPOBEACHHUS OIbITa, HILTIOCTPUPYIOLIETO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy I (IapOCTEPIKHEBBIX).

Bakneiiiue npeacTaBuTe I HEOPraHUYeCKHX BellecTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucinopon — 371€MEHT M IPOCTOE BEILECTBO.
Haxoxpaenue kucnopoja B mpupoje, Gu3ndecKkue U XMMHUECKUe CBOMCTBA (peaKIuu TOPEHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHS KHUCIOpoJga B Jaboparopud U
MpoMbIIIIeHHOCTH. KpyroBopoT kucrnopoaa B mpupoje. O30H — aioTpomHas MoaudUKaius
KHCTIOPO/Ia.

TermmoBoit >¢h(dekT XUMHYECKOH peakiuu, TEePMOXMMHYECKHE YypaBHEHHS, 5K30- H
SHAOTEPMHUUECKHE peakuu. TOIMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIOSL.



Bomoponx — oamemenT M mpocroe BemecTtBo. HaxoxxneHue Boxopona B IPUPOJIE,
(du3nUecKre U XMMUYECKUE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI MoTydeHus. KuciaoTsr u conu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopel. HacelueHnble u
HEHaCBILEHHbIE pacTBOpbl. PacTBOpuMOCTH BellecTB B BojJe. MaccoBasi 101 BEIIECTBA B
pactBope. XumMudeckue cBoWcTBa BOoJbl. OcHOBaHMs. Pojib pacTBOpoB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeauHeHnid. Oxcunabl. Kiaccudukanus OKCHIOB:
coneoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpasyromue. HomeHknarypa
oKkcu10B. PU3NUECKre U XMMHUECKHE CBOICTBa OKcuI0B. [loyuenue okcuios.

OcHoBanus. Krnaccuduxaruss ocHOBaHM: IIETOYM M HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. Pu3nyecKkMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMU. [lomydeHue
OCHOBaHUH.

Kucnoter. Knaccuduxanus xuciaor. Homenknarypa kucior. Ou3ndeckue U XUMHUUECKHE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenknatypa cosieil. @u3n4ecKue U XMMHUYECKHE CBOMCTBa coiied. IlomydeHnue
COJIEH.

I'eneTnveckas CBsI3b MEXKY KJIACCAMH HEOPTAHUIECKUX COSIMHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIENIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOIydeHue, coOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOMCTB KHCIOpOJa, HAOMIOJEHUE B3aMMOJCHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U MpEKpallleHUs ropeHus (moxapa), O3HAaKOMJICHUE C
oOpa3laMu OKCHIOB W OIMCAaHHE MX CBOICTB, MOJy4YeHUE, cOOMpaHHe, pacro3HaBaHUE U
H3yYeHHE CBOWCTB BOJOpoda (ropeHme), B3amMojeiicTBHe Bogopoaa ¢ okcuaom memau (1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOICHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Momb, HccnenoBaHnE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3JIMYHONW PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MaccOBOM JOJied pPacTBOPEHHOIO BEIECTBA,
B3aUMOJICHCTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXHO HCHOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIIEJOBaHHE OOPa3l0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpanu3aluM, I[OJYYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/a4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COECTUHEHUI.

IMepuonuyeckuii 3akoH u Ilepnmoanyveckasi cucrema xummu4deckux djiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMKA XUMHYECKUX dleMeHToB. [loHsTHEe O Tpymmax
CXOJHBIX AJIEMEHTOB (II€TIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaTOTeHbl, HHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xXuMuueckux a3nemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmbl [lepuonndeckoil cucTemsl
xumuueckux dneMeHTtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3HYECKUN CMBICI
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.



Crpoenne aromoB. CoctaB aroMHbIX suep. M3ortombl. Onextponbsl. CrpoeHue
AIIEKTPOHHBIX 000JI0Y€K aTOMOB MepBbIX 20 XUMUYECKUX 1eMeHTOB [lepuoanueckoil cucTeMsl
. WN. MenneneeBa. XapakTepUCTHKA XMMHYECKOTO JJIEMEHTAa II0 €ro IOJOKEHUIO B
ITepnoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIAM U IEPHOJAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

XuMmunyeckas CBSI3b. KoBanenrtnas (nomnsipHas u HENOJIsIpHAs) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  oxucieHusi. OKHUCINUTENbHO--BOCCTAHOBUTENbHBIE  peakiuuu. [Iporeccs
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3ydeHue oOpas3loB BEIIECTB METAJJIOB M HEMETaJUIOB, B3aUMOJICHCTBUE THAPOKCHUIA
LIMHKA C PAacTBOPaMU KHUCJIOT M ILIEJIOYEH, MPOBEICHHUE OIBITOB, WIIOCTPUPYIOIINUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpeHHE, PeaKuU pa3oKEHUs, COSMHEHNUS).

Meosrcnpeomemmnwie ceasu

Peanusanus MeXIpeaAMETHBIX CBA3EH NPU M3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBIISIETCS
yepe3 MHCMOJb30BaHME KaK OOLIUX €CTeCTBEHHO--HAyYHBIX MOHSATHM, Tak M MOHATHH,
SIBJISIFOLLUXCS] CACTEMHBIMH JJIs1 OTAEIIBHBIX PEMETOB €CTECTBEHHO--HAYYHOTO UKIIA.

OOmue ecrecTBEHHO--HAy4YHbIE TOHATHS: HAy4HbIH (akT, rumoTesa, TEOpHs, 3aKOH,
aHaJlM3,  CHUHTE3,  Kiaccupukauus,  MEpUOJUYHOCTb,  HAOIMIOJEHHE,  IKCIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHNUE, MOJEIIb, SIBIICHHE.

®usuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaMoOaKTUBHOCTb, MOJIEKYJA, SJIEKTPUYECKUI 3apsl, BEUIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHUE BEILECTBA, ra3, (U3WYECKHUE BEIUYHMHBI, €IUHUIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE351, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TMOJE3HbIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BewmecTBo M XMMH4YeCKas peakus

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kajausl, KaJIbLMS U HUX COCAUHEHUNH B COOTBETCTBUM C
MOJIOKEHUEM 3J1eMEHTOB B [leprnoanueckoii cucreMe U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BBl XMUMHYECKON CBSA3H. THIBI KpPUCTAUIMYECKHUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKON PEIIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccugukanuss ¥ HOMEHKJIaTypa HEOpPraHMYeCKHMX BeIIeCTB. XHMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBbIM KJacCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccugukanus XuMHUYEeCKUX peakiil Mo pa3IM4yHbIM MpU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PpEAKIUH BEUIECTB, MO TEIIOBOMY 3(QQeKTy, MO H3MEHEHHIO CTeleHeH
OKHCIICHUSI XUMHUYECKUX 3JEMEHTOB, M0 OOpaTUMOCTH, MO Y4YacTUIO KaTajau3aropa). JK30- U
SHIO0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUUECKUE YPABHEHUS.



[TonsiTne o ckopoctn xumuueckoil peaknuu. [TonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHMUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonstue o
karanuze. IloHsatue o xumuueckoM paBHOBecUU. DakKTOpbl, BIHMAIOLIME HA CKOPOCTh
XMMHMUYECKOHN PEaKIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKLMM, 3JIEKTPOHHBIM OalaHC OKHUCIUTENIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YpPaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKIuii ¢ UCIOIb30BaHHEM METO/Ia HIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOAUTUYECKON TUCCOLMALUU. DIEKTPOJIUTHI U HEINEKTpoiIuThl. KaTnonst,
aHUOHBI. MexXaHM3M JHUCCOLMAllMM BEUIECTB C pa3IMYHBIMU BUAAMHU XHMHUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHs MPOTEKaHUs peaklUid MOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KUCIIOT, OCHOBaHMA M COJEH B CBETE
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIuud Ha HOHBI
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BELIECTB —
METaJJIOB M HeMeTauloB (TpaduTa W ajiMasa), CIOXKHBIX BeEIIECTB (XJOpuIa HaTpus),
UCCIIEIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(GakTOpOB, HUCCIENOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIECTB, MPOLECCAa TUCCOLHALUU
KHCJIOT, IIeIo4ed M cojed (BO3MOXKHO HCIOJIBb30BaHUE BUAEO MaTEpUAIOB), MPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOLIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajka, BBIJEICHHE Tra3a, 00pa3oBaHME BOJbl), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEpPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOpPEeHUe, peakluu PpasiIokKeHUs, COCIUHEHUs),
pacrno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAa4ECTBEHHBIX PEAKUUN Ha HOHBI,
pEILIEeHNEe YKCIIEPUMEHTAIbHBIX 3a1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakrepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
creneHd okucieHuss. CrpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHUECKUE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBojopord. CoisiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIydEHHE,
npuMeHeHue. JleicTBre Xjiopa 1 XJIOpOBOJOPO/Ia HAa OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuisl
U UX HaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (pu3MyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(HUKAIMK KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKue M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKaliie B OCHOBE IPOMBIIUIEHHOTO CIoco0a MOMydeHUs cepHOM kuciaoTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaueCTBEHHasl peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKAloLleW Cpelbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAU, 3arpsS3HEHHME BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 5s1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUs. A30T, pacHpoCTpaHeHHWEe B Npupojae, Qusnueckue u
XUMUYecKre cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, €ro (pu3n4eckue U XUMHUYECKHe



CBOMCTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHass peakuus Ha HMOHBI aMMOHHMA. A30THasg KHUCIOTa, €€ IMOJydeHHE,
¢u3nveckue M XMMHUYECKHE CBOMCTBAa (0OLIMEe Kak TpEeACTaBUTENS Kilacca KHCIOT U
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIBbHBIX
ynoOpeHui. XuMHYeCKoe 3arps3HEHUE OKPYXKAIOIICH Cpeabl COCTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3yXa, MOYBBI M BOAOEMOB). Dochop, amnorponHble MoaudUKAIIIN
dochopa, puznueckre n xummueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. lMcmosnp3oBanue ¢ochaToB B KavyecTBE
MUHEPaAJIbHBIX YI0OpEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIEe CTENEHHU OKHCICHHS. YTIEePOJ, alUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, pu3nuecKue U XMMUIecKre cBoiicTBa. Axcopomus. KpyroBopoT yriiepoaa B mpupoe.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHEe. JKOJOTHYEeCKUe MPOoOIeMbl, CB3aHHbIe ¢ okcuaoMm yriaepoaa (1V),
THIOTe3a TII00AThHOTO TOTEIICHUS KIMMarta, MapHUKOBBIN () ¢eKT. YTojapHas KHCIoTa u eé
CONM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuUMeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHaT-woHbl. Mcnonp3oBanume  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIC MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COCNMHEHHSX Yriepoja
(MeraH, 5TaH, OSTHJIEH, aleTHJIEH, STAaHOJ, TJHIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WCTOYHUKU YTJIE€BOJAOPOJIOB (yrojib, MPHUPOAHBIN Ta3, He(dTh), MPOAYKTHl HX IepepadOTKU
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE 0O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJM B KM3HM YeloBeka. MarepuanbHOE €AMHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COECUHEHUI.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrasienuss o6 oxcume kpemuus (1V) wu
KpeMHHEBOH kucinore. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelne
CTPOMTENbHbIE MaTepHalbl: KepaMHUKa, CTEKIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenn .

n3ydeHre oOpa3lioB HEOPraHMUYECKUX BEILIECTB, CBOMCTB COJISHOM KHUCIIOTHI, NPOBEICHUE
Ka4eCTBEHHBIX PEAKLMN Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakarolye (U3NYECKUe U XUMUYECKHUE CBOMCTBA I'aJIOTEHOB M UX COEAMHEHUI (BO3MOXKHO
UCIOJb30BAHUE BHJICOMATEPUANIOB), O3HAKOMIIEHHE € OOpa3liaMu XJIOPUIOB (TaJOreHUI0B),
O3HaKOMJIEHHe ¢ oOpa3uamu ceppl U €€ COEIUHEHUSMH (BO3MOXHO MHCIOJb30BaHUE
BUJiEOMATepUalioB), HaOdrofeHHe Impolecca oOyryIMBaHUS — caxapa Moj  JeiicTBHeM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, N3y4eHHEe XMMHMUYECKMX CBOMCTB pa30aBiIeHHOI cepHOM
KHCJIOThI, IPOBEIECHUE KAaueCTBEHHOH peakuuu Ha cyiabpaT-uoH U HaOlIoJeHHe NpU3HaKa eé
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UUYECKUMHU CBOMCTBaMM a30Ta, (ocdopa M ux coeruHeHUH
(BO3MOXKHO HCII0JIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (ochOpHBIX yI0OpEeHNUH,
MOJydeHHe, coOMpaHMe, paclo3HaBaHME M U3yYCHHE CBOMCTB aMMUaka, IPOBEACHHE
KayeCTBEHHBIX pEakUMid Ha HOH aMMOHMA U QochaT-uOH M H3Y4YE€HUE TMPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BaHUE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KPUCTAIMUECKUX PEIETOK anaMasa,
rpaduta, ¢ymiepeHa, O3HAKOMIJIGHHE C MPOIECCOM aaCOpOILMH PAacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM NPOTHBOras3a, MoJydeHUe, cOOMpaHue, pacro3HaBaHue



W U3YyYCHHE CBOUCTB YTJIEKHCIOTO rasa, MPOBEJCHHE KAUYECTBEHHBIX peaKiHii Ha KapOoHAT U
CHWJIMKAT-UOHBl M HW3YYCHHE IMPU3HAKOB MX NPOTEKaHWUS, O3HAKOMIIEHHE C MPOJyKIUeH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJa4 10 Teme «Baxnenmue
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJuibl M UX COEIMHEHUS

OO0masi XapakTepucTUKa XUMHUYECKUX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUHU WX
noJjiocxkeHud B [lepuoanueckoi cucreme xumuueckux anemeHToB 1. . MenaeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MerauMueckas CBS3b M METAJTMYECKas KpUCTAJUTMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HaNpsHKeHUH MeTauioB. DU3MYECKHE U XUMHUYECKHE
cBoiicTBa MeTtauioB. OOmue crnocoObl mosydeHus: MetaiioB. [loHATHE O KOPPO3UM METAIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyryH, TIOPATIOMUHIHN, OpOH3a) 1
WX IPUMEHEHUE B OBITY M MPOMBIIILIEHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B mpupoje. OU3nNdecKkue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHI.

[[lenoyHO3eMeNbHBIE METAIBI MarHU W Kalbluil: mojoxkeHue B Ilepuomnueckoit
cuctemMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HaXOXKJICHHUE B
npupoae. Ousznyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblus. BakHeillume coenruHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TonoxkeHue B Ilepmonnueckoll cucreMe XuUMUYecKHx 3yeMeHtoB J[. M.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUE B mpupojae. Ouzndeckue U XMMUYECKUE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA U TUPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoin cucrtemMe XxXumuyeckux osiemeHtoB [l U.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUE B mpupojae. Ouzndeckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJIy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o0O0pa3laMl MeTa/lIoB U CIUIAaBOB, MX (DU3MUYECKUMHU CBOICTBaMH,
W3YYEHHUE pe3yJIbTaTOB KOPPO3UH METaIOB (BO3MOXKHO KCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJEHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCIOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI, MpoOLlecca TOPEHHs XKejie3a B
KucIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, aFOMUHUS, LUHKA, *kene3a (l1) u xenesza
(1), memu (11), HabaromeHne ¥ OMKCAHUE IPOLIECCOB OKPALIMBAHMS IJIAMEHH MOHAMHU HATPHS,
Kalmusi U Kaiblusl (BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUAJIOB), UCCeI0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

XuMus M OKpPY:KaI0Las cpeaa

BemectBa n maTtepuainsl B MOBCEJHEBHOW JKU3HU YelloBeKa. be3omacHoe MCHoIb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuii B ObITy. IlepBas momMoIipb Npu XMMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpeabl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKIX PoOIieM.

Xumuueckuii Ixcnepumenm:

M3y4eHHne 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MOJTMMEPHBIE MaTEpUaJIbl).



Meosicnpeomemnvie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMHHU B 9 Kiacce OCYIIECTBISAETCS
yepe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATUH, TaK MW TOHATHH,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0uiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HAaydHbId (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJu3,  CHHTE3,  KilacCUpuUKauus,  I[EePUOAUYHOCTb,  HAOJIIOJEHHE,  HKCIEPUMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOT U, MaTEpUAIIbI.

®uznka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUUYECKUN 3aps], MPOBOJAHHUKH, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pacTBOPUMOCTb, KpPUCTAUIMUECKas pPEIIETKA, CIUIaBbl, (U3MUYECKUE BEIHYUHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: ¢otocunres, npixanue, 6mocdepa, sKocucTeMa, MUHEPAJIbHBIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOpPHbIE TIOPOJbBI, IOJE3HBIE
HCKOIaeMblI€, TOILIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMBI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE PE3yJAbTaThl OCBOEHHS IPOTPaMMbI OCHOBHOTO 0OIIEro 00Opa3oBaHUs
JOCTUTAIOTCS B X0/ OOYUCHUSI XUMUHU B €IUHCTBE yIeOHOU M BOCIIUTATEIIHLHOW JAEATEILHOCTH B
COOTBETCTBUH C  TPAJAUIMOHHBIMH  POCCHHCKHMH  COIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBCHHBIMH [IEHHOCTSIMHU, TIPHHATHIMH B OOIIECTBE MPaBUJIAMH W HOPMaMHd MOBEICHHS W
CIOCOOCTBYIOT MPOIIECCAM CAMOTIO3HAHMUS, CAMOPA3BUTHS M COIMATU3AINH 00yJarOIIHXCI.

JIMYHOCTHBIE PE3y/JbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM IMO3UTHBHBIX [IEHHOCTHBIX OPHEHTAIMA W paCHIMPEHHE OIbITa JAEATEILHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) HIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOT'O OTHOIICHHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPHIECKOMY U HAYYHOMY
HACJIEIMIO, MOHMMAHUS 3HAYCHHMSA XMMHYECKOM HAayKW B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM MH(MOPMAIMEH O MEPETOBBIX JIOCTHKCHUSAX W OTKPBITHSAX
MHPOBOH M OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTPOWCTBE
MHpa U 00IIEeCTBa;

2) rpaskAIaHCKOr0 BOCIIUTAHUS :

NPEJCTABICHUSA O COIMANBHBIX HOPMax W MpPaBWJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTHBE,  KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B OOINECTBEHHO  IOJIC3HOM,
y4e0HO-MCCIIeI0BATENbCKOM, TBOPYECKOH W JAPYTHX BHIAX JAEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HO COBMECTHOM IESTEIBHOCTH TPH BHITIOJIHEHUH YUeOHBIX, MO3HABATEIBHBIX 3a/1ad,
BBIMOJTHCHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHHHM YYEOHBIX MPOCKTOB, CTPEMJICHHUS K
B3aUMOIOHUMAHHUIO M B3aUMOTIOMOIIHA B TMPOIECCe ITOM ydeOHOW AEATETBbHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE TOBEJCHHE W TMOCTYNIKM CBOMX TOBapHINEHd C MMO3WIMU HPAaBCTBEHHBIX H
MPABOBBIX HOPM C YIETOM OCO3HAHHS MOCIIEACTBHIA MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS



MHUPOBO33PEHYECKHE  MPEJCTABICHUS O  BEIIECTBE U  XUMHUYECKOH  peaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIOIIME OCHOBY JUIS
MOHUMAHMS  CYIIHOCTH HAYYHOW KapTHHBI MHpa, [MPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS HMPUPOIbI, B3AaUMOCBS3SIX YEIIOBEKA C MPHPOJHON CPeloil, 0 pojH
XMMUU B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAINPABJICHHBIC HA IIOJIyYeHHWE HOBBIX 3HAHUU 10 XHUMHH,
HEOOXOAUMBIE Ui OOBSCHEHHS HAOIOJaeMbIX IPOLECCOB W SBJICHHI, IO3HABATEIBHOM,
MH(POPMAIIMOHHON M YATATEICKON KYJIBTYpBI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEIIBHON PaOOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPAaTypOH, AOCTYMHBIMH TEXHHUECKUMH CpPEACTBAMHU
MH()OPMAMOHHBIX TEXHOJIOTUH;

HWHTEpeC K OOYYCHHWIO M TO3HAHHIO, JIF0003HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W MCCIIEIOBATEIBLCKONU JEATEIHLHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJICHHOCTH M YPOBHS OOyUEHHUsI B TAJIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH JKW3HW, OTBETCTBEHHOTO OTHOIIEGHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 JKW3HW, OCO3HAHWE TIOCIEACTBUHA W HENPHUATHE BPEIHBIX
NpHUBbIUEK (YHOTpEONEHUSI AJIKOTroJisi, HapKOTHKOB, KypEHHUs), HEOOXOJUMOCTH COOIIOACHUS
npaBHi OE30MacCHOCTH TPH OOpamleHHH ¢ XUMHYECKHMMH BEIIECTBAMU B OBITY M pealbHOMN
KU3HH,

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpEC K MPaKTHYECKOMY H3yYCHHUIO MPOoQeccuii U Tpyla pa3IndHOTO POja, YBaKEHHE K
TpyAy U pe3yiabTaTaMm TpPYAOBOH JESITENbHOCTH, B TOM 4YHCIE€ Ha OCHOBE NPHUMEHEHHUS
MpEeIMETHBIX 3HAHMM TI0 XUMHUH, OCO3HAaHHBIM BBIOOP MHIUBUAYAIbHOW TpPAEKTOPUU
MPOJIOJDKEHHUST 00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XUMHH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPO(EeCCHOHATBHON NESATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCHOHATIBHON CPEIE;

6) 3K0JI0rHYeCKOro BOCIIUTAHHUSI:

9KOJIOTMYECKHU 11e1ec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M ICHUXUYECKOMY 3J0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIO/ICHHUs MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BellecTBamMH,
a TaKKe B CUTYaUAX, YTPOKAIOIIUX 370POBBIO U KUZHHU JIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJydaeMmble MPU HM3YYCHUHM XUMUU, IS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYKAIOIIeH MPUPOIHON CPEOid, sl TOBBIIICHUS YPOBHS SKOJIOTHUYECKON
KYJIBTYpPbI, OCO3HAHUS IJI00ATLHOTO XapaKTepa 3KOJOTHYECKHX MPOOJIeM M MyTel MX pelleHus
MOCPEJICTBOM METOJIOB XMMHH, SKOJOTHUYECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampeaMeTHBIX pe3ylbTaTOB BBIACISIOT 3HAYUMBIC UIA (HOPMHUPOBAHHS
MHPOBO33pEHHUs OOIIeHAYUYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUMOTe3a, (akT, cucTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeIMeTax U MO3BOJSIOT HAa OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMHUPOBATH MPEACTABICHUE O
I[EJIOCTHOM HAyYHOW KapTWHE MHpa, U yHUBEpCalbHbIE ydeOHBbIE NEHCTBUS (TMO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOPHIE OOECTeunBalOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSTEIbHOMY TUIAHUPOBAHHUIO M OCYILIECTBIICHUIO YU€OHOH /e TEIbHOCTH.

Ilo3HaBaTeIbHBIE YHHBeEPCAIbHbIE YUeOHbIE TelcTBUS



ba3oBble oruveckue 1ecTBUA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TMPU OCBOCHHHM 3HAHMI:
pacKpbhIBaTh CMBICI XUMHUYECKHUX TMOHITHH (BBIACIATH HMX XapaKTepHbIE MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYrUMU MOHATHUIMH), UCIOJIB30BATh MOHITHS Il OObSICHEHUS
OTIENBbHBIX (PAKTOB W SBJICHWUIN, BBIOMPATH OCHOBAHUS M KPUTEPUU IS Kiaccuukammm
XUMUYECKUX BEIICCTB M XMMUYECKUX PEAKIIMM, YCTaHABIUBATH IPUYMHHO-CIIC/ICTBEHHBIC CBSI3H
MEXy 00BEKTaMH U3YYEHHUsI, CTPOUTD JIOTUUECKUE PACCYKICHUS (MHIYKTUBHBIE, IETYKTUBHBIC,
10 aHAJIOTUH ), JIeJaTh BIBOBI U 3aKIIIOUCHHS;

yMEHUE TPUMEHATH B MPOIECCE MO3HAHUSA MOHATHS (MPEeIMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIOJIb3yeMble B XHUMHUH, MPEoOpa3OBHIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHH MOJICJIbHBIC MPEACTABICHUS — XUMHYECKUIN 3HAK (CUMBOJ JJIEMEHTA),
xuMudeckas (opmyiaa W ypaBHEHHE XWMHUECKOM pEaklMd — TMPU PEIIeHUH Yy4eOHO-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJICTBHBIX TMPEJCTABICHUN BBISBIATH U
XapaKTepHU30BaTh CYIIECTBEHHbIEC MPU3HAKU H3Y4aeMbIX OOBEKTOB — XHMHYECKHX BEIIECTB
XUMUYECKUX PEAKIUN, BBIABISITH OOIINE 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3yIaEMBbIX MPOIECCAX U SBJICHUSIX.

Ba3oBble ncciienoBare/bCKue 1eiCTBUSA:

YMEHHE WCIOJIb30BaTh TOCTABJICHHBIC BOMPOCHI B KAaueCTBE MHCTPYMEHTA IO3HAHMS, a
TaKkke€ B KadyeCTBE OCHOBBI i (OPMHUPOBAHUS THIOTE3bl IO MPOBEPKE MPABWIHBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUI,

MpuoOpeTeHrne OMbITa MO TUTAHUPOBAHMIO, OPTaHU3AIMH U TPOBEACHUIO YYCHHMUYECKUX
SKCIEPUMEHTOB, YMEHHE HA0MI0IaTh 32 X0J0M MpoIlecca, CaMOCTOSATENbHO MTPOrHO3UPOBATh €TI0
pe3ynbTaT, (GopMynupoBaTh OOOOIIEHHS U BBIBOJBI IO pe3yiabTaTaM HpPOBEAEHHOTO OIBITA,
UCCIIEIOBaHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMpAaTh, AHAJTM3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TNYHBIX BUAOB
1 (HopM MpeCTaBICHHS], TOJIYy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIsIpHAS TUTEpaTypa
XMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMOcoOus, pecypchl HHTepHeTa), KpUTHYECKU
OIICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;

YMEHHE MPUMEHATH Pa3IMYHbIE METOJIbI M 3alIPOCHl IIPU MOUCKE U 0TOOpe UHpopManuu u
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JUIS BBIIIOJIHEHUS yYEOHBIX U MMO3HABATEIbHBIX 3a/1a4
OMpeNeNéHHOr0 THIA, NPHOOpETEeHHEe ONbITa B OOJACTH HCIHOJIb30BaHUS HHOOPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTH, OBJIaJCHUE KYJIbTYpPOH aKTUBHOT'O WCIIOIb30BAHUS Pa3IMUHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAlbHYIO (QOpMYy MpeACcTaBICHUS
nH(pOpMALlUM ¥ WIUTIOCTPUPOBATH pellaeMble 3a/Jaddl HECJIOXKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U UX KOMOUHAIUSMU;

yYMEHHME HCMOJb30BaTh W aHAIM3UPOBATh B Ipollecce y4eOHOM U Hcclaen0BaTeIbCKOM
JEeSITebHOCTH MHPOPMAIIUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEITHCKOTO XO3HUCTBA U TPaHCIIOpTa
Ha COCTOSIHUE OKpPY>Karollel TPUPOIHOM Cpebl.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIEC 1eiCTBUS:

YMEHMsI 3aJaBaTh BOMPOCH (B Xoae Jauanora W (WIM) AMCKYCCHHM) TIO CYIIECTBY
obcyxgaemMoil Tembl, (HOPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBITOTHEHHUS
MPEeAJIOKEHHOM 3a1auH;

YMEHWUS MPEACTABIATH NOJYYEHHbIE PE3YJIbTATHI TI03HABATENBHOM J1EATETbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTaX; JelaTb NPE3EHTALUI0 PE3yJbTaTOB BBIMOJHEHUS XUMHUYECKOTO



JKCIIEpUMEHTa (JTabOopaTOPHOTO OMBITA, JIAOOPATOPHOH pPAOOTHI MO MCCIEAOBAHUIO CBOWCTB
BEIIECTB, YUEOHOTO MPOEKTA);

yYMEHHUSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIBHON U
MCCIIEIOBATENILCKOM JEATENbHOCTA NPU PEIICHNH BO3HHKAIOIIUX MpoOJeM Ha OCHOBE YdéTa
OoOIMMX WHTEPECOB M COTIACOBAHMS MO3HMIUH (0OCYXIeHHS, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPJUHALIMSI COBMECTHBIX JEHCTBUM, ONpeAeIeHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PeryasitTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUA:

YMEHHME CAMOCTOSITEJIBHO ONPENENSITh LN AESITENbHOCTH, MJIaHUPOBAaTh, OCYIIECTBIIATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATENbHOCTh, BBIOMpATH
HaubOonee d¢¢eKTuBHbIE CINOCOOBI  pemieHus y4eOHbIX M [O3HABATENbHBIX  337ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIA KOPPEKTUPOBATh NPEIIOKEHHBIA aJITOPUTM JEUCTBUN NpPH
BBINIOJIHEHUM 3aJaHUil ¢ Y4€TOM MOJY4YE€HHsS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OL[EHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJIEHHOM 1IeNu,
YMEHHE HUCII0Ib30BaTh U aHAIN3UPOBATh KOHTEKCTHI, IIPEe/IjlaraéMble B YCIIOBUH 3a/laHUM.

MNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX pe3ylIbTATOB 10 OCBOEHHIO O00S3aTEIbHOTO COJAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepaibHONl pabodeld mporpaMMoil, BBIIEISIOT: OCBOEHHBIE
OOyJarOIMMHUCA HaydHbIE 3HAHWS, YMEHHUS W CHOCOOBI JCUCTBHUH, crnenupuyIecKue s
npeaMeTHOl obmactu «XHUMHS», BHUIbI JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpETAINH, TPEoO0pa30BaHNIO U MPUMEHEHHUIO B PA3IMUHbIX Y4E€OHBIX U HOBBIX CUTYalLIUSX.

K koHy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITHUNA: aTOM, MOJEKYJa, XUMHUECKUN
JJIEMEHT, [MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMech (OJHOpPOOHAs U
HEOJHOPOJHAsI), BaJCHTHOCTb, OTHOCHUTEIbHAs aTOMHas M MOJEKYJIsIpHas Macca,
KOJIMYECTBO BELIECTBAa, MOJb, MOJSIpHAas Macca, MaccoBas [OJs XUMHUYECKOTO
JJIEeMEHTAa B COEIUHEHUH, MOJISIPHBI OO0BEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COJIb,
AJIEKTPOOTPHUIATENLHOCTD, CTEIICHb OKUCIICHUS, XUMUUECKas peakius, Kiaccupukanus
peakiuii: peakiuu COeAMHEHUS, PEaKuu Pa3IOKEeHHsI, PEaKIIMK 3aMEIICHUs], peaKklun
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKLUH, TEIUIOBOM APdeKT peakuu, 1apo aToMa,
JNIEKTPOHHBIA CJION aToMma, aToMHasi OpOWTa b, paJuyc aroMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJIsIpHAsE KOBAJCHTHAas CBSI3b, MOHHAS CBS3b, MOH, KAaTHOH, aHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (MPOIEHTHAsI KOHILIEHTPAIIKs) B PacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITHUA U TPUMEHSTH 3TU
MIOHATHS MPHU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

® CIOJBb30BaTh XHUMHYECKYI0 CHMBOJIMKY JJs COCTaBlieHHs (OpMya BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIINL;

e OMNpeAeNtsITh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTETEHb
OKHCIICHHMsI DJIEMEHTOB B OMHApHBIX COEAMHEHMSX, MPHHAJICKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJacCy COEIUHEHMH 1o ¢opMynaM, BHJI XUMHUYECKOM CBS3U
(KoBaJIeHTHAs! M HOHHAs) B HEOPTaHUYECKUX COETUHEHHUSX;

e packpsiBath cMbici Ilepuoguueckoro 3akona JI. M. MenaeneeBa: J€MOHCTPUPOBATH
[IOHUMAaHHUE IMEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKUX 3JIEMEHTOB OT MX
nonoxkeHuss B llepnoanueckoil cucTeMe, 3aKOHOB COXPAHEHMsI MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMs, 3aKOHa ABOTaipo;



OTMKCHIBATh M XapaKTepu3oBaTh TabmuuHyo Gopmy Illepuoamueckoit CUCTEMBI
XMMHMUYECKUX 3JIEMEHTOB: DPa3jiMyaTh MOHATUS «IJaBHas moArpymnmna (A-rpymma)» u
«mobouHass moarpymma (b-rpymma)», maneie ¥ OOJNBIIME TEPUOMABI, COOTHOCUTH
o0o03HaueHus1, KOTopble UMetoTcsl B Tabiuie «llepuonnyeckas cucremMa XUMHUYECKUX
anemeHToB J[. M. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XMMHMUYECKUX DJIEMEHTOB (COCcTaB MW 3apsii sapa, oOllee 4YHUCIIO 3JIEKTPOHOB H
pacnpesiesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCHU(UITUPOBATh XUMHYCCKHUE JICMCHTHI, HCOPraHUYCCKHUE BEIIECTBA, XUMHUYCCKUE
peakuuu (10 YHMCIYy M COCTaBy y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
sbdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB PA3ITHUYHBIX
KJIacCOB, TOATBEp)KJas  ONHUCAHWE TMpUMEpaMu  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOrHO3UPOBATh CBOICTBA BELIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH TIPOTEKAHUSI XUMHUYECKUX MPEBPANICHUN B PA3IMYHBIX YCIOBUSIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMylie COeIMHEHNs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XUMUYECKOH PEaKITUu;

MIPUMEHSATh OCHOBHBIC OTIEPAIIUU MBICIUTEIHON JEATEIPHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3aINI0, KIACCH(UKAIINIO, BBISBICHUE MPUINHHO-
-CJII€ICTBEHHBIX CBS3€H — NJII M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUM,
€CTECTBEHHO-HAy4YHbIE ~ METOJAbl  MO3HAaHUS  —  HaOMIOJAeHHe,  U3MEpEeHHE,
MOJETUPOBAHNUE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

clieloBaTh IMpaBWJIaM TOJb30BAaHUS XHUMHYECKOH TMOCYyIOoM U  1ab0paTopHBIM
o0opy/noBaHHEM, a TaKXke IMpaBWiiaM OOpallEeHUs] C BEIIeCTBAMH B COOTBETCTBHH C
HMHCTPYKUHUSMHU IO BBITIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U CcOOMpaHHIO Ta3000pa3HbIX BElIECTB (BOJOpPOJA M KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB € ONPEIEIEHHON MACCOBOM J10JI€H paCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh
Y NPOBOJAUTH XUMHYECKHE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILIEJIOYEH U
KHCIIOT C IOMOIIIbIO HHAUKATOPOB (JIaKMYC, peHoNTallenH, METUIIOPAHXK U Jpyrue).

K koHiy obyueHnus B 9 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIONINXCS YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHUX MOHSATHUNA: XUMHYECKUM BJIEMEHT, aToM,
MOJIEKYJIa, UOH, KATHOH, aHUOH, ITPOCTOE BEILLIECTBO, CIOKHOE BELIECTBO, BaJIECHTHOCTb,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCICHUS, XMMHUYECKas peaKlus, XUMHUYECKas
CBS3b, TEIUIOBOH A(D(PEKT peakiuu, MOJb, MOJSPHBIH 00BEM, PAacTBOP, DIICKTPOIHUTHI,
HEIJICKTPOJIUTHI, DJIEKTPOJIMTHYECKAs JUCCOLMAINS, PEaKIud HOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOe paBHOBecue, oOpaTHMble W HEOOpaTUMbIE pEaKIIHUH,
OKHCIIMTEILHO-BOCCTAHOBUTEILHBIC peakuuu, OKHCIIUTEID, BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJIIEHHE, aJJIOTPOIUs, aM(OTEepHOCTh, XHUMHYECKas CBS3b
(KoBajieHTHAsi, HMOHHAs, METAJUTMYECKas), KPUCTAITIMYECKas peméTka, KOoppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XWUMMYECKOM pEaKLUMH, NPEACIbHO JOIyCTUMAs
koHueHTpauus [[JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX MOHATHUA W HPUMEHATH 3TH
MOHSATHS [IPU ONMCAHUY BEILIECTB U UX IIPEBPALLICHUN;



WCIOJIb30BaTh XMMHYECKYI) CHMBOJIMKY JUISI COCTaBlieHUS (OpPMYJI BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIHIA;

OTIPEJICNIATh BAJCHTHOCTh M CTCNEHb OKHUCJICHUS XUMHUYECKHX OJIIEMEHTOB B
COCJIMHEHUSAX PAa3JIMYHOTO COCTaBa, MPUHAIICIKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaCcCy COEAMHEHUU 1Mo (opMyiaM, BUJ XUMHUYCCKOW CBsI3U (KOBAJICHTHAs, WOHHAS,
METaJUTHYeCKasl) B HEOPraHWYCCKUX COCAMHCHUSAX, 3apsi HOHA TI0 XHUMHYECKOH
dbopmyrie, XxapakTep Cpeasl B BOJHBIX PACTBOpPaX HEOPraHWYCCKUX COCTUHEHHH, TUII
KPUCTALTNYECCKON PEMIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica [lepuoauueckoro 3akona J[. . MenaeneeBa u AeMOHCTPUPOBATH
€ro MOHWMAaHKE: ONMCHIBATh M XapaKTepu30BaTh TaOimuHyo dopmy [leprnoamueckoit
CUCTEMBl XMMHYECKHX D3JIEMEHTOB: pa3jindyaTh TOHATHS «TJaBHas mojarpymma (A-
rpynna)» u «nobounas noarpynna (b-rpymnma)», maneie u  OoJibllie MEPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOphIE HUMEIOTCI B IEPHOAMYECKOW Tabiuie, ¢
YHUCIIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB U
3apsia siapa, o0IIee Yo AEKTPOHOB M PACHIPEICTICHHE MX IO DJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIME 3aKOHOMEPHOCTH B W3MCHEHHWH CBOWCTB JJIEMEHTOB W WX
COCIMHEHUH B TIpEJIeNIax MaJIbIX IEPUOJIOB U TJIABHBIX MOATPYIIT C YIETOM CTPOCHUS
HX aTOMOB;

KJIACCHU(HUITUPOBATh XUMHYCCKHE JJICMEHTHI, HCOPraHUYECCKHE BEIIEeCTBA, XUMHUICCKUE
peakiuu (IO YUCIy W COCTaBY YYacCTBYIOIIMX B PEAKIIUU BEIIECTB, 10 TEINIOBOMY
3¢ deKTy, M0 N3MEHEHUIO CTETICHEH OKUCIICHHUSI XUMHYECKUX 3JICMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) 0OmMMUEe M CcHenupUIecCKue XUMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKIasi OMMCAHUE MMPUMEPAMU MOJIEKYJISPHBIX U
WMOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMAIIMU KUCIIOT, IIEJI0UYE U COJIeH,
MIOJIHBIE U COKPAILEHHBIE YPaBHEHUS PEAKIMil HOHHOTO OOMEHa, ypaBHEHHS peaKIIHid,
MOATBEPKIAIOIIUX CYIIECTBOBAHHE T€HETUYECKOM CBA3M MEXKAY BeLIECTBAaMU
Pa3IUYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITHUX PEaKIIHii;

MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B PA3IUYHBIX YCIOBUSAX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AIIEMEHTA 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUUYECKOM peakinu;

coOnrofaTh TMpaBuia MOJB30BAHUS XMMHUYECKOW TMOCYAOW H  J1abopaTOpHBIM
obopynoBaHueM, a Takke MpaBuia oOpalleHus C BElIeCTBAMU B COOTBETCTBHH C
HMHCTPYKIHUSMHU TIO BBITIONIHEHUIO JTa00OPATOPHBIX XUMUYECKUX OTBITOB MO MOTYyYSHHIO
1 cOOMpPaHMIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);

MIPOBOJUTH PEAKINH, TOITBEPKIAIOIINE KaYeCTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, MOauna-, KapOoHat-, docdart-,
CWIIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KATHOHbBI aMMOHHUS M HOHBI H3yYEHHBIX
METaJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIC OTIEPAllMU MBICIUTENLHON NEATEeNhbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHUE, 000011IeHHE, CHCTEMAaTH3aIHIO,



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMUYECKHE TOHATHS
XuMusa — BakHas 00J1acThb
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKNX BelecTn
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC 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

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMHYECKUX dnemeHnToB Jl. U. 7 brbmorexa OK
https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue
aToma
XuMu4decKas CBS3b.
3.2 OKI/ICJ‘H/Ie":eJ'?BH((:)- ’ 8 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITUN
bu6mmoreka [{OK
Hroro o pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/ielioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIuU B PaCTBOPax https://m.edsoo0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpymmel. IanmoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
23| onewemron VAvspymin, Ao, doctopuux | 7 ;  BuGmoremlloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
Ve Oomas xapr/szHcha X;/IIMI/I‘ICCKI/IX . . , BuGmmorexa [OK
. JIEMEHTOB -TpyMIbL. YT u
IeMe VO pynt cpo https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHETBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
CICPBHOE PpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

IIpuaoxenne Nel
MNOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoxa Kourposabubie | IlpakTHueckue o0pasoBaTejibHbIE
n/n Bcero U3yUYEeHUs
padoThI padoTsl pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKH3HU yesloBeka. Tenma u BerecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTogax MO3HAHUS B 1 bu6mmoreka [IOK
XUMUH 08.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1
3 «IIpaBwmiia paboTHl B 1abOpaTOpUU U 1 bubmuorexa [JOK
puéMBI 0OpaICHHS C 12.09.2023 | https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYIOBAHUEM)
4 YucTele BEecTBa U CMECH. 1 bu6mmoreka [IOK
CriocoObI pa3aencHus cMecei 15.09.2023 | https://m.edsoo.ru/ff0d26ca
5 ATOMBI M MOJICKYITBI 1 bubmmorexa LIOK
19.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
5 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB 22.09.2023 | https://m.edsoo.ru/ff0d2be8
7 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmorexa [JOK
26.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
8 ATOMHO-MOJIEKYIIIPHOE YYEHHE 1 Bubmorexa LIOK
29.09.2023 | https://m.edsoo.ru/ff0d2d50
9 [IpakTuyeckas padora Ne 2 1 bubnuoreka [IOK
«Paznenenue cmeceii (Ha npumepe 03.10.2023 | https://m.edsoo.ru/ff0d28c8



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

OUYHCTKH [TOBAPEHHOM COJIN)»

3aKOH MMOCTOSIHCTBA COCTaBa
BeIIecTB. XuMHuuecKkas hopmyIa.

bu6mmoreka [{OK

1
0 BaneHTHOCTh aTOMOB XHMHUYECKUX 06.10.2023 | https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
" gTHocmenLHaa aTOMHas mMacca. Butmorexa LIOK
THOCHTCIBHAT MOTCKYIAPHaR 10.10.2023 |  https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COCIMHECHUH 13.10.2023 | https://m.edso0.ru/ff0d350c
13 KoaunuectBo Bemecra. MoJib. bu6moreka [IOK
MossipHast Mmacca 17.10.2023 |  https://m.edsoo.ru/ff0d5230
dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
14
SBJICHHS. XUMHUYCCKast PeaKIIust 20.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubmuorexa [JOK
XUMHUYECKHUX PEaKIIHi 24.10.2023 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubmuorexa [JOK
16
XUMHYECKUE YPaBHEHUS 27.10.2023 | https://m.edsoo.ru/ff0d3b88
| B e o
B YPABHEN 07.11.2023 | https://m.edsoo.ru/ff0d5708
XHUMHYCCKUX PEaKIIUH
15 | pesean (ocammenmn, promosct Bumoresa LIOK
beditt A P : 10.11.2023 | https://m.eds0o.ru/ffod3f34
3aMeIIeHus, 0OMeHa)
M. B. JI — YUEHBIMH-
19| wwoneaer. OSoueme 1 biGnorexa LIOK
PHIMITOTEAHCT. L7D0 er © 14.11.2023 | https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3all1s 3HAHUM
20 KonTtponpHas padota Nel mo teme bubnuoreka LIOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BelecTBa 1 XUMUYCCKUE PEAKITUI 17.11.2023 | https://m.edsoo.ru/ff0d4290
| e o G
Ayxa. 1oposL . 21.11.2023 | https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
dusnueckue U XUMHYECKUE
29 CBOMCTBA KUCJIOPOJia (peaKkuu bubnuorexa [JOK
okucienus, roperne). [Toustre 06 24.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHIax
) C:6oocoflg HOJ‘Iy‘IGH;IfI KI/Icneopooz(ca B BuGnorexa LOK
TOPHUHU U MIPOMBIIIIIEHHOCTH.
1abopatop P . 28.11.2023 | https://m.edso0.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit 3¢ ekt xumuueckoin
peaKkuuu, NOHITUE O bubnuorexa [JOK
24
TEPMOXHMHUYECKOM YPaBHCHHH, 01.12.2023 | https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUCCKHUX PEAKITUIX
| ool o)
IpsSI3HEHUE B I BI €T
p xS 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
| e o300
v P . 08.12.2023 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/J1a, U3YYCHHE €TO CBOHCTBY»
Bogopoa — snemeHT u ipocToe bu6mmoreka [JOK
27
BeniectBo. HaxosxaeHue B mpupoie 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
cBone OAOPOAa- LIPUMEHCHHE 15.12.2023 | https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIa
29 [TousiTHE 0 KHUCIIOTaX U COMAX bubmorexa HOK
OIPITHE 0 [HETOTax 1 €0 19.12.2023 | https://m.eds00.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2

30

Cnoco0bl noTy4eHus! BOAOPOJia B

bubmuoreka [JOK

nabopaTopuu 22.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas pabota Ne 4 o Teme
31 «l?lonyquHe u I():O6I/IpaHI/I€ BOJIOpOJIA bubmmorexa LIOK
. ’ 26.12.2023 | https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABorajpo 29.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciaenust 00b€Ma, KOJIMYecTBa
33 BEII[ECTBA ra3a 1o €ro U3BECTHOMY bubmmorexa LIOK
. 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Borancinenus 00EMOB Ta3oB 110
34 YpaBHEHHUIO PEAKIINHN Ha OCHOBE bubamorexa LOK
R . 12.01.2024 | https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUH Ta30B
35 DOu3nvecKrue U XUMUYECKHE bu6mmoreka [IOK
CBOWCTBA BO/IbI 16.01.2024 |  https://m.edsoo.ru/ff0d587a
CoctaB ocHoBaHui. [ToHsaTre 00 bu6mmoreka [IOK
36
HHIUKATOPaX 19.01.2024 |  https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 Hacpinenssie 1 HeHACBIIIIEHHBIE bu6mmoreka [JOK
pacTtBOpbl. MaccoBast 10J1s1 BEIIECTBA 23.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTnueckas paborta Ne 5 mo Teme
«lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK
38 .. . N
onpeneéHHOM MaCCOBOM J0JI€ei 26.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KonTponpHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopon. Bomopon. Boma» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
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HOMEHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d664e
II HHE U XUMHUYCCKHE CBOM
41 KI/?CJjI};q’l‘eHI)I: OCHOBHI)T: u S bubmmorexa HOK
’ 06.02.2024 | https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHHUsI: COCTaB, bubnuorexa [JOK
Kiaaccu(uKaIus, HOMCHKIATypa 09.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne n XUMUYECKHE CBONCTBA bubnuorexa [JOK
OCHOBaHUI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa 16.02.2024 |  https://m.edsoo.ru/ffOdfee2
45 [TonyyeHne u XUMHUYECKUE CBOKCTBA bubnuoreka [IOK
KHCJIOT 20.02.2024 | https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 cnocoérfl) nllnyq)eHm XHMHchpKHe Bubnuorexa LIOK
. ’ 27.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckas padota Ne 6.
47 Pemenune skcnepuMeHTaNbHBIX 33724 bu6mmoreka [IOK
110 TeMe «OCHOBHEBIE KJIACCHI 01.03.2024 | https://m.edsoo.ru/00ad9b7c
HEOPraHMYECKUX COCAMHCHUIN
['eneTnyeckas cBs3b MEXK
48 KJIaccaMHt HeopraHquCKHI;y Bubmmorexa LIOK
. 05.03.2024 | https://m.edsoo.ru/00ad9a50
COCIUHECHUI
49 O000I11IeHNE U CUCTEMATH3ALI[MSI bu6mmoreka [JOK
3HAHHUN 12.03.2024 | https://m.edso0.ru/00ad9ch2
KonTpoinbHas padoTta Ne3 1o Teme
50 "OCH(I:))BHLIG KHI:;CCLI HEOPraHUYECKUX bubnmorexa HOK
o 15.03.2024 | https://m.edsoo.ru/00ad9ela
COCJIMHECHU I
51 IlepBble MOMBITKU KIacCU(PHUKAIUN bubnuoreka LIOK
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XMMHYECKUX 3JIeMEHTOB. [loHsTHE 0 19.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOAHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHYeCKuX 3ementoB J1. U. 22.03.2024 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepwo 11, TPYIIITEI, TOATPYIIITHI Bubnuorexa LIOK
’ ’ 02.04.2024 | https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. U3ortormsr 05.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHue 3JIeKTPOHHBIX 000JI0UYeK
55 aT(f)MOB 3J'IeMeHTl:)B [Tepuoanueckoit bubmorera [IOK
09.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bu6mmoreka [IOK
Iepuoanyeckoii cucreme J1. U. 12.04.2024 | https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU W MPAKTUKH. 1. bubnuorexa [JOK
W. MenpeneeB — y4€HBIi, meaaror 16.04.2024 | https://m.edsoo.ru/00ada96e
Y TpaKJIaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnnoreka [JOK
XUMHYECKHX JIEMEHTOB 19.04.2024 | https://m.edsoo.ru/00adaab8
59 CreneHb OKUCICHUS Bubmmorexa LIOK
26.04.2024 | https://m.edsoo.ru/00adae28
60 HNonnas xumuueckas CBsi3b bubmorexa LIOK
30.04.2024 | https://m.edsoo.ru/00adac34
61 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
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CBSI3b 06.05.2024 | https://m.edsoo.ru/00adaab8
62 KoBanenTHas HenossipHas 1 bubmuoreka [IOK
XUMUYECKasi CBA3b 14.05.2024 | https://m.edsoo.ru/00adaab9
63 OKHUCIUTETLHO-BOCCTAaHOBUTEIIBHBIC 1 bubmmoreka [{OK
peakiuu 17.05.2024 | https://m.edso0.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 Bubnuorexa LIOK
20.05.2024 | https://m.edsoo.ru/00adb076
55 | Crpoorme oma. Xmamen | 1 bGmnorexa LIOK
CBA3En 24.05.2024 | https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cUCTEMAaTH3aIUs 3HAHWHA 28.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHCTEeMaTH3allHsl 3HAHUI 29.05.2024 | https://m.edsoo.ru/00ad9ch2
68 Peseprubiit ypok. O6001IeHNE 1 1 bubmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI 31.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Mara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0Opa3oBaTe/IbHbIE
n/n Bceero H3Y4YeHH S
padoTsI padoThbI pecypchl
[Iepnoanueckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuorexa [JOK
XUMHYeCKuX 3ementoB J1. U. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa

, iaz(jl(;lOMepHOCTeI/:: B Hgl;/leeHe:me . BuGmorexa LIOK

BOWCTB XUMHUYECKUX IICMECHTOB
. 07.09.2023 | https://m.edsoo.ru/00adb6h6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunnl xuMrueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUX PEIIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KonTtponsHas padota Nel o teme
«[loBTOpEeHue u yrioyonenue

5 . 1 1
3HAaHUH OCHOBHBIX Pa3/iesioB Kypca 19.09.2023
8 Kiacca»
pearht P 21.09.2023 | https://m.edsoo.ru/00adbcb0
MpU3HAKaM

7| powstm. Tommeo rooremmt | 1 b morera LIOK
peakiin. 26.09.2023 | https://m.edsoo.ru/00adbe9a
Y TETePOTeHHBIX PEaKIUIX

8 IloHsATHE O XUMHYECKOM 1 bu6mmoreka [JOK
paBHOBecuH. PaKTOPbI, BIUSIOIINE 28.09.2023 | https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHUYECKOM pcakuuun
1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKHCIUTENTHHO- bubnuorexa [JOK
BOCCTAaHOBHUTEIIbHBIC PEAKIINU 03.10.2023 | https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHICCKOM
10 I[I/ICSOIII/I&III/II/I?CI/IJ‘IBHBIC 1 ciabblie Bubnuorexa LIOK
05.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUSI peaKIuil Brbmiorexa LIOK
10.10.2023 | https://m.edsoo0.ru/00add448
XUMHUYECKHE CBOMCTBA KHCIIOT B
12 OCHOBAHWU B CBETE MPEJACTABICHUIN bubnuorexa [JOK
00 IEKTPOIMTHYECKOM 12.10.2023 | https://m.edsoo0.ru/00add5d8
JIUCCOLMAITAN
XuMHYECKHE CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bubmorexa OK
. 17.10.2023 | https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsaTue o ruzmpoause couei bubmmorexa [JOK
19.10.2023 | https://m.edsoo.ru/00add9d4
15 O000111eHNE U CUCTEMATU3 AL bu6mmoreka [JOK
3HaHUI 24.10.2023 | https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «lfemeHHe SKCHpepI/IMeH]IaJIBHBIX Bubmmorexa LIOK
26.10.2023 | https://m.edsoo.ru/00addbfa
3a71a9»
KonTponpHas padota Ne2 o teme
17 «QIEeKTpOJINTHYECKAs bubnuoreka [IOK
nuccoruanusa. XUMHUUECKHE 07.11.2023 | https://m.edsoo.ru/00addecO

pCaKknuu B paCTBOpaAX»
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OOm1ast xapakTepuCTUKA

bubmuoreka [JOK

18 raioreHoB. XMMIMEcKie CRoHcTsa 09.11.2023 | https://m.edsoo.ru/00addfe2
Ha IpUMepe XJIopa
Xnoposogopoa. CoasHast KUCIIOTa,
19 XMME%CIZI: CEOﬁCTBa MOJTyYyeHHE Brbmiorexa LIOK
’ ’ 14.11.2023 |  https://m.edso0.ru/00ade104
IIpUMEHEHNE
[Tpaktuueckast pabota Ne 2 o
20 TGII)VIC «Honyqelfne COJISTHOM bubmmorexa LIOK
. . 16.11.2023 | https://m.edsoo.ru/00ade348
KHCJIOTBI, U3YUCHUC €C CBOUCTBY»
Brraucnenns mo ABHCHUAM
21 XAMHYECKIX peazﬁnﬁ €CJIN ONH bubmorera [IOK
’ 21.11.2023 | https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
29 OO6mras xapakTepucTuKa bubnuorexa [JOK
anemeHTOoB VIA-Tpymist 23.11.2023 | https://m.edsoo.ru/00ade64a
AmoTponHbie MOIUGUKAITIT
23 cepnl. HaxoxaeHue cepol 1 e€ bubmuorexa [JOK
COEMHEHUH B IPHPO/IC. 28.11.2023 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo10po, CTPOCHHE
24 (bI/I]ZI/I‘IefKI/II)e Ilf; XI/II;/II/I‘ICCK,I/IG Bubmmorexa LIOK
. 05.12.2023 | https://m.edsoo.ru/00ade802
CBOMCTBa
kcuabl cepbl. CepHas KUCIIOTa
25 gnsnjecxnlej u XCI:/II\EI/I‘ICCKI/IG , bubmmorexa LIOK
. 07.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnuoreka [JOK
MOJIy4EHHUs] CEPHOM KHUCITOTHI. 12.12.2023 |  https://m.edso0.ru/00adec8a

XHUMHUYECKOE 3arpsA3HCHUC
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OKpYKaroLIEn CpeJibl
COCIMHEHUSIMU CEPbI

Briuncienue MmaccoBor 10U

bu6mmoreka [{OK

21 BBIX0/1a TPOJIyKTa PEAKIIUU 14.12.2023 | https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTUKa
aneMeHToB VA-rpynmsl. A30T,
28 pacmipocTpaHeHHE B IPUPOIE bubmmorexa LIOK
’ 19.12.2023 | https://m.edsoo.ru/00adeeat
(bu3HUecCKre U XUMUICCKHE
CBOICTBa
AmMuak, ero pusnyeckue u
29 XMUMHUYECKHE CBOMCTBA, MOJIyYeHHE bubmmorexa LIOK
’ 21.12.2023 | https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[Ipaktuueckast pabota Ne 3 o
30 TepMe «Honyqelfne aMMHaKa Bubnuorexa LIOK
. ’ 26.12.2023 | https://m.edsoo.ru/00adf180
W3Y4YEHHUE ero CBOMCTB»
31 A3oTHas KucnoTa, eé pusndeckue bubmuorexa [JOK
1 XUMHUYECKUE CBOWCTBA 28.12.2023 | https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPATIbHBIX
32 ynoopenuii. XuMuueckoe ’ Bubmmorexa LIOK
. 09.01.2024 | https://m.edso0.ru/00adf518
3arpsi3HEeHUE OKPY KaroLIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Oxcun bocdopa (V) u
33 dbocdhopnas kuciaora, pusnyeckre bubnunoreka [JOK
U XMMUYECKHE CBOMCTBA, 11.01.2024 | https://m.edsoo.ru/00adf68a
MOJTyuYeHue
34 Hcnonb3oBanue pochaToB B bubnuoreka [IOK
Ka4yecTBE MUHEPAIbHBIX 16.01.2024 = https://m.edso0.ru/00adfc20
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ynoopeHuil. 3arps3HeHne
MIPUPOIHOM cpenbl hocdaTamu

Yraepoa, pacipocTpaHEeHHE B

bu6mmoreka [{OK

3 HPHPOAS, (bmmﬁicme 1 18.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTUIECKHE MTPOOIIEMBI bubmmorexa LIOK
’ 23.01.2024 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(1v)
37 VYroapHas KucoTa U €€ CoTu bubamorexa LOK
25.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o
38 teme "lloydeHue yriieKuciaoro bubmuorexa [JOK
raza. KauectBeHnHas peaxiius Ha 30.01.2024 | https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHayanbHbBIC TTOHATHS 00
39 oprpaHI/IquKI/IX BEIIIECTBAX KaK O Bubmmorexa LIOK
01.02.2024 | https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
40 Kpemuwuii u ero coenuHeHus bubmmorexa LIOK
06.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas paborta Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubnnoreka [JOK
3aj1a4 1o teMe «Baxuelmme 08.02.2024 | https://m.edso0.ru/00ae0bf2
HEMETaJUTbl U KX COSTUHECHUS»
KonTpoinbHas padota Ne3 1o Teme
42 «Baxieﬁmne EeMeTaJ‘IJ‘IBI U UX Bu6mmorexa LIOK
13.02.2024 | https://m.edso0.ru/00ae0el8

COCAUHCHUA»



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

OOm1ast xapakTepuCTUKA
XAMHAYECKUX DJIEMEHTOB —
MeTaIoB. MeTtaiuindeckas CBsI3b U

bubmmoreka [{OK

43 MeTaJTHueCcKasi KpUCTAJUINIeCKast 15.02.2024 |  https://m.edso0.ru/00ae103e
pemérka. Gu3nyecKre CBOKMCTBA
METaJJIOB
XuMHUYECKHEe CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psifl Brbmiorexa LIOK
. 20.02.2024 | https://m.edso00.ru/00ael156
HaIpsHKEHU METaJIOB
O61ue crnocoObl NOTy4YeHUS
MetauioB. CriiaBel. Berancienms
45 10 YPaBHEHUSIM XUMHUYECKUX bubmmorexa LIOK
N 22.02.2024 | https://m.edso00.ru/00ael156
peaKIuii, €Clii OJIMH U3 PEareHTOB
COJICPKUT IPUMECH
46 [TonsaTHE O KOPPO3KUU METAJLIOB Bubnuorexa LIOK
27.02.2024 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
4 Hlenosrsie Merane: 20.02.2024  https://m.eds00.ru/00ae14b2
48 OKcupl ¥ TUAPOKCHUIBI HATPUS U bu6mmoreka [JOK
KaJus 05.03.2024 | https://m.edsoo.ru/00ael14b2
49 Illenoyno3eMeNbHBIC METAJLIbI — bu6mmoreka [JOK
KaJbIUiI U MarHui 07.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxseiiue coequHEHUS KaJIbLIUs bubmorexa [JOK
12.03.2024 |  https://m.edso0.ru/00ae15e8
51 OO6o01IeHre 1 cucTeMaTrU3aIus
3HAaHUU 14.03.2024
59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEHUs 19.03.2024 | https://m.eds00.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o

bubmuoreka [JOK

>3 TeMe "XGCTKO?,TB BOABLH METORR! 21.03.2024 | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 JN— bubmmorexa [{OK
02.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
THJIPOKCH/IA 04.04.2024 | https://m.edsoo.ru/00aelc64
bubmmoreka [IOK
5 Keneso 09.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTTU bu6moreka [IOK
xenesa (1) u xenesa (111) 11.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o00meHe U CHCTEMaTH3aITHS
3HAHUH 16.04.2024
[TpakTrueckas padota Ne 7.
59 Pemenune skcnepuMeHTanbHbBIX bubmuorexa [JOK
3aja4 1mo teme «BaxHeiiue 18.04.2024 |  https://m.edsoo.ru/00ae3de8
METaJUTBl U UX COCTUHCHHUS
Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH
60 W3 PEareHTOB JaH B H30BITKE WIIH bu6mmoreka [JOK
COJICPKHUT IpUMECH. Beruncienus 23.04.2024 | https://m.edsoo.ru/00ael750
MacCOBOM JOJU BBIX0J1a IPOAYKTA
peakuu
61 O00011IeHNE U CUCTEMATH3ALUS
3HAaHUU 25.04.2024
KonTponeHas padota Ne4 o teme
62 «BaxxHeine MeTallIbl U UX 30.04.2024

COCAUHCHUA»



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

63 BemwecrBa u matepuaisl B 1 bubmuoreka [IOK
MOBCE/IHEBHOM KM3HU YEIOBEKA 07.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYKarloIIeH cpe/ibl 09.05.2024 | https://m.edsoo.ru/00ae4270
65 Posnbe xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX TPoOIeM 16.05.2024 |  https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O60011€HNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMs 3HAHUI 21.05.2024 | https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O6001IEHNE U 1 bubnnorexa [JOK
CHCTeMAaTH3allMs 3HAHUIT 23.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTeMAaTH3allMs 3HAHUI 24.05.2024 | https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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