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HOACHUTEJIBHASA 3AITMCKA

Pabouas nporpamma ydeOHOro npenmera «XuMus» (rpeaMerHas o0JacTb
«EcTecTBeHHO-HAay4YHbIE TIPEIMETHI») HA YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHUs
JUIsi o0ydJarommxcs 8§ Kjacca COCTaBJIGHa Ha OCHOBE K Pe3ysIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIlEro oOpa3oBaHUs,
npeactaBieHHbx B ®PI'OC OO0, a Takxke Ha OCHOBe (eaepayibHONW pabouei
IporpaMmMbl BOCHUTAHUS M C YYETOM KOHIEMIUU TPENoJaBaHusl y4eOHOTO
npeaMera «XuUMHUs», a TakKKe B COOTBETCTBHH ¢ OCHOBHOU 00pa3oBaTebHOU
nporpammoii OO0 MKOVY «Jluneit Ne 7 umenu Illypsr Ko3ydé c. Hoso-
HNBanoBCKOTOY.

[Iporpamma mo xumum Aa€T TPEACTABICHHE O IENAX, OOIIEH cTpareruu
oOy4eHusi, BOCHHUTaHUS W Pa3BUTHS OOYYAIOIIUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAET o0si3aTeIbHOE  TMIPEIMETHOE coJiep)KaHue,
IpeaycMaTpuBaeT paclpeiesieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE IO
pazzmenaM W TeMaM TNPOrpaMMbl MO XHMHH, OMNPENESeT KOJIWYECTBEHHBIE WU
KaueCTBEHHbIEC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJICOBATEILHOCTh  H3YUYCHHMS XHMHUU C Yy4E€TOM  MEXIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTMKM y4eOHOTrO Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  O0O0ydalomuXxcs, ONPEACNIeT BO3MOXKHOCTH TpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelIbHOM
nporpaMMbl Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsl, a TaKXKe TPEOOBAHUN K
pe3yibTaTaM 00y4YeHUsI XMMUU Ha YPOBHE 1I€JIeH M3yUeHUs MPEMETa U OCHOBHBIX
BHUJIOB y4eOHO-ITIO3HABATEIIBHOM JEATEILHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOT0 ColepKaHusl.

3HaHUWE XUMHUHM CIY>XUT OCHOBOM Juisi (OPMUpPOBAHHS MHPOBO33PEHUS
oOydJaromierocsi, ero MpejcTaBiICHU O MaTEpUATbLHOM EIMHCTBE MHpPA, BAXKHYIO
posib urparoT (GOpMUPYEMbIC XUMHUEH TPEICTABICHUS O B3aWMOIPEBPAIICHHIX
SHEPruu M 00 HDBOJIIOIMU BEIIECTB B MPUPOAE, O MYTSAX PEIICHUS TI00aTbHBIX
npoOseM YCTOMYMBOIO PAa3BUTHS UYETOBEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH,
MUIIEBON M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIeM 3/[paBOOXPAHCHHUSI.

N3yuenune xumun:

CIIOCOOCTBYET  pealiu3allud  BO3MOXKHOCTEH  JJIsI  CaMOpPa3BUTHUSL U
dbopMUpOBaHUS KYJIBTYpPbl JMUHOCTH, €€ 00111eH U PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUPOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HABBIKOB HMX CAMOCTOSTEIBHOM  y4eOHOH  JesATEIhHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KU3HM, TaK U B MPO(HECCHOHATBHOM JIeATEIbHOCTH;



3HAKOMHUT CO CIenu(UKON HAYyYHOTO MBIIIJICHUS, 3aKJIaIbIBAa€T OCHOBBI
LETIOCTHOTO B3IJIsia HA €UHCTBO MPUPOABI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TarnoM B (OPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00YyYaIOIIUXCS;

croco0cTByeT (HOPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTUYECKOE
o0pa3zoBaHue 00yUYarOIIUXCSl.

JlanHbie HampaBlieHUS B OOYYCHHHM XWMHH OOECICUYHMBAIOTCS CICIH(PUKON
COoJIep)KaHUsl  yuyeOHOro  TpeaAMETa, KOTOPBIA  SIBIAETCS  MEAaroru4ecku
aJan THPOBAHHBIM OTPAXKCHHEM 0a30BOM HAYKU XMMHUU Ha OMPE/ICIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs OPUCHTUPOBAH Ha
OCBOEHHE OOYYaIOIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUH XHWMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIAbHBIX 3HAYMMBIX TMOHSTHUM
OpPraHUYECKON XUMUH.

CtpykTypa cofepkaHus NporpaMMbl MO XUMUU CPOPMHpPOBaHA HA OCHOBE
CHCTEMHOTO mnojaxoaa k €€ m3ydyeHuro. CopepxkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSITUI O XUMUYECKOM JIEMEHTE M BEIIECTBE M CUCTEMBI TTOHATUH O XUMHUYECKOU
peakiuu. O0e OSTU CHUCTEMBbl CTPYKTYPHO OpraHU30BaHbl 10 MPUHIUITY
MOCJIE0BATEILHOTO PAa3BUTHUSI 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPEICTaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XHMUH;

— YYEHHS O CTPOSHUM aTOMa U XUMHUYECKOH CBSI3H;

— TpeacTaBieHUN 00 DIEKTPOJUTHUYECKOM JUCCOIMAlMA BEIIECTB B
pacTBOpax.

TeopeTndyeckre 3HaAHHUS PACCMATPUBAIOTCA HAa OCHOBE OJMIIUPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHSL K JpPYroMy, BBINOJHSAA (PYHKUMH OOBACHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUYECKOrO MPUMEHEHUS U MOJy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHHU  CHOCOOCTBYeT  (DOPMHUPOBAHUIO
MPEJICTABICHHUS O XUMMHAYECKOW COCTABISAIONIECH HAYYHONM KapTUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOIO OTHOIICHUS K HAy4YHOMY 3HaHUIO U
METOJIaM TO3HAaHUs B Hayke. M3ydeHHEe XUMHUU MOPOUCXOJUT C MPHUBJICUCHUEM
3HAHUM W3 paHee H3YUYCHHBIX Yy4eOHBIX NpeaMeToB: «OKpYyKalomuid MUp»,
«buonorus. 5-7 knacce» u «duszuka. 7 Kiacey.

[Ipy wu3ydYeHHM XUMHHM TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOH KYJBTYpHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBl XMMHUYECKHX



3HaHUN — BaKHEHUIIMX (hAKTOB, MOHSTHM, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM,
JIOCTYIIHBIX 0OOOIICHHIT MHPOBO33PEHUECKOT0 XapakTepa, s3blka HAyKH, B
IpUOOIIEHNM K HAy4YHBIM METOJaM IIO3HAHWS TIPH HW3YYEHUW BEIIECTB U
XUMUYECKUX PEAKIui, B (GOPMUPOBAHUH U PA3BUTUHU MTO3HABATEIBHBIX YMCHUN U
UX TPUMEHEHHH B Y4eOHO-TIO3HABATEIBHOW M Y4EOHO-UCCIEI0BATEIbCKON
JeSTeTbHOCTH, OCBOCHUM TPaBUJI 0OE€30MacHOTO OOpallleHusi C BEIIEeCTBAMH B
MTOBCEHEBHOM KU3HMU.

[Ipu M3yuyeHun XUMUK HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BAXKHOE
3HauYeHUE MPUOOPENH TaKue 11eJIU, KaK:

— (dopmupoBaHHEe MHTEIUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEIHLHOMY MPHUHSATHIO PEIICHUM,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUss Ha  CHCTEeMaTH4ecKoe MpuoOIeHne
oOydJaronmxcsi K CaMOCTOSTENbHON I103HABATEIbHON JI€ATEIbHOCTH, HAay4YHBIM
METOJIaM TTO3HaHMS, (OPMHUPYIONTUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredyeHne yCIOBUM, CITOCOOCTBYIOIMIUX MTPHOOPETCHHIO 00YYaIOIIUMHUCS
OTBbITa Pa3HOOOPA3HON MESITEILHOCTH, TMO3HAHWS M CAMOIIO3HAHMWSI, KITFOUECBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIUN), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE ISt
Pa3UYHBIX BUJOB JACSATEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHUM OOBSCHITH W OICHWBATH SBJICHUS
OKPY>KaIOIIEr0 MHpA, UCIOJBb3Ys 3HAHWUS U ONBIT, MOJYYEHHBIE NMPU U3YUYCHUU
XUMUHU, TPUMEHSITh WX TPU PEIIeHUH MNpoOdJieM B TOBCETHEBHOW KU3HU U
TPYIOBOU JIEATENBHOCTH;

— ¢opmupoBaHHEe y OOYYaOMIMXCSA TyMAaHUCTHYECKUX OTHOIICHHM,
MOHUMAHUS [IEHHOCTH XUMHUYECKUX 3HAHUN IS BBIPAOOTKH OSKOJIOTHYECKU
1eaecoo0pa3HOro MOBeJeHUST B OBITY M TPYJOBOM JAESATEILHOCTH B LEIAX
COXPaHEHHUS CBOETO 3I0POBbS U OKPYKAIOIIEW IPUPOIHON CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHUS OOINEUYETOBEUYECKMX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIST M HAMPABICHHOCTH NaTbHEUIIETO
o0yueHus.

OO6miee YuCIO 4YacoB, OTBEAEHHBIX JUISI W3Y4YEHUsS XUMHU Ha YpPOBHE
OCHOBHOTI0 0011ero o0pazoBanusi, coctapiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHava/ibHbIEe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posib XUMUM B KA3HU 4YEIIOBEKA. XUMHS B CUCTEME HaYK.
Tena wm BemiectBa. Du3nmyeckue CBOWCTBA BEWIECTB. ATrperaTHO€ COCTOSIHUE
BeulecTB. [loHATHE O MeTomax Mmo3HaHWs B XMMHUH. UMCThIE BEIIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI M MOJEKYJIbl. XHMHUYECKHE dJIEMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHE.

Xumudeckass ¢opmyna. BaneHTHOCTH aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSAHCTBA COCTaBa BemecTB. (OTHOCHTENbHAs aTOMHasi Macca.
OtHocuTenbHas MOJEKyJsIpHas macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COEMHEHHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHUN.

du3nyecKue U XUMUYECKUE SIBIICHUS. XUMUUYECKasl peakius U €€ NpU3HaKU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccubukarms
XUMUUYECKUX Peakluil (COeIMHEHUS, Pa3I0KEeHUs, 3aMEIICHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu pabOTHl B JTA0OpaTOpUH U
npuémMamMu 00paIeHus ¢ JIabOpaTOPHBIM 00O0PYAOBAaHUEM, U3YUCHUE U OINMCAHHE
dbu3uYeCcKUX CBOWCTB O0pa3lloB HEOPraHWYECKHX BEIECTB, HaOJI0ICHUE
busnyeckux (MJIaBjeHUE BOCKa, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKE,
KUIIEHWE U KOHAEHCAlMs BOAbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAJIMBaHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCIOTON) SIBIICHUM, HAOII0ICHUE U
ONMMCaHUE MPHU3HAKOB MPOTEKAHMUS XMUMHYECKUX Ppeakiuil (pas3iioxkeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBrE kee3a ¢ pactBopoM cosd meau (1),
U3y4YEHHE CIOCOOOB pa3JeNeHHs] CMECEil: ¢ MOMOILIBI0 MarHuTa, (PUIBTPOBAHUE,
BBITIApYBaHUE, JUCTUIUIAIUS, XpoMaTorpadus, mpoBeIeHUE OYUCTKU MMOBAPEHHOM
comv, HaONMIOJeHWEe U  ONUCAaHWE  PEe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

Baxueilmue npeacTaBuTe, M HEOPraHMYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kuciopon — sneMeHT U mpocToe
BemecTBO. HaxoknmeHune kucimopoma B Tpupojae, (U3MYECKHE U XUMHYECCKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. Ilpumenenue kuciopoaa. CrnocoObl



MOJIYYCHHUST KHUCIIOpoJa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — autoTponHas MOAU(PUKALMS KACIOPOAa.

TenmoBoit >((PEeKT XUMUUECKON peakiUuh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JIHAOTEPMHYECKHE peakuuu. TONIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOTr0 3 (exTa, pazpyiieHue 030HOBOTO CJIOSI.

Bomopon — »memeHT M mpocTtoe BewmecTBo. Haxoxaenue Boaopona B
npupojae, GuU3MYECKMe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI
nony4deHus. Kuciorsl u comnu.

Monspabiii 00bEM ra3oB. Pacu€Thl M0 XUMHYECKUM YPaBHCHHSIM.

®dusnueckue CBOWCTBAa BOAbl. Boma kak pactBoputenb. PacTBOpEI.
HacellieHHbIE M HEHACBIIIEHHBIE PAacTBOpPHI. PacTBOpUMOCTH BEHIECTB B BOJE.
MaccoBast 1041 BellleCTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbl. OCHOBAHMSI.
Posie pacTBOpOB B mpupoje M B KU3HU 4enoBeKa. KpyroBopoT BOAbI B IPUPOE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Knaccudukanus Heopranumdeckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{(pOTEpHbIE) U
HeconeoOpazyromme. Homenknatypa oxcuyuoB. Dusnueckue U XUMHYECKUE
cBomcTBa OKCUAOB. [lonydueHne okCuaoB.

OcHoBanusa. Knaccubukanuss ocHOBaHUM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHusi. Homenknarypa ocHoBaHuil. duszndeckue M XHMHUYECKUE CBOWMCTBA
ocHoBaHuu. [lonmydeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucior. HoMenknatypa kuciaor. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TosmmyyeHnne Kucnor.

Conn. Homenknarypa coneil. Pu3nueckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyyenue counen.

I'enernueckas cBsI3b MEXAY KJIaCCaMU HEOPTraHUYECKUX COCTUHEHUH.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJEpKaHUsl KUCIOpOAa B BO3yX€E, MOJyYECHHE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpPOJAA, HAOJII0JEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
IpPEeKpalieHusl TOpeHHs (MmoXapa), O3HAKOMJIEHWe C oOpasllaMh OKCHIIOB U
OTMUCAaHUE WX CBOWCTB, MOJIydeHUE, COOMpaHUE, pACIO3HABAHUE M H3Yy4YCHUE
CBOWCTB BOjiopojia (TopeHue), B3aumoJeiictBue Bojgopona ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHHE OCOOCHHOCTEH pPacTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM J0JIEl pacTBOPEHHOIO BEILIECTBA, B3aWMOJICUCTBUE BOJBI C METAJUIAMHU
(HaTpeM ©  KaibleM) (BO3MOXXHO HCIIOJb30BaHUE BUIEOMATEpPUAIIOB),



UCCJIEIOBaHNE OO0pa3l0oB HEOPraHWYECKWX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHAWKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
uzyuyeHue B3aumozeiicTBusa okcuga menu (ll) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIIOT C MeETajulaMHd, pPEeakUHil HeUTpaln3alud, IOIYyYCHHE HEPACTBOPUMBIX
OCHOBAHHI, BBITECHEHHE OJHOT0 METaJlla JIPYTMM M3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 Mo TeMme «BaxkHellme KiIacchl HEOPraHUYECKHUX
COCIMHEHUN.

Hepuoanyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
nemeHToB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasl CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKINHU

[lepBble MOMNBITKM KiIacCUPUKAMKA XUMHUUYECKHX 3JeMeHTOB. [loHsitue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJIIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM(OTEPHBIE OKCUIBI
U TUAPOKCHUJIBL.

[Tepuoanueckuii 3akoH. [leproauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  Koporkomepuoanas W JJUHHONEpHOAHAS  (HOPMBI
[lepnoguueckoit cucteMsl xuMuueckux anemeHToB /. Y. Menneneesa. [leprnonsl
u rpynnbl. DPusnyeckuil CMBICI NOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUoOaa HU
TPYIIBI 3JIEMEHTA.

Crpoenune atroMoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHne
AJEKTPOHHBIX  000JO0YEeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
[lepuomnueckon cucrembl JI. U. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoguueckon cucreme /. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyIaM U Mepruoaam.

3nauenue [lepunoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB ISl Pa3BUTHsS HAayku W npakTuku. J[. M. MeHneneeB — yd€HbIM U
rpakIaHUH.

Xumuueckasi cBs3b. KoBaneHTHass (moJisipHass M HEMOJISIpHAsl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIIUHU.
[Ipouecchl OKMcCIIeHHsT U BOCCTaHOBIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe oOpas3loB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCUJA LHMHKAa C pPAcTBOpPAMHU KHUCIOT M WIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIUN
(ropeHue, peakliiy pa3ioKeHHs], COEAUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanust MeXOpeaMETHBIX CBSI3€M MpU M3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCA 4Yepe3 MCIOJb30BAHUE KAaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHSITUM, TAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMH ISl OTJACIIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'0 I[IUKJIA.

OO6mue ecTecTBEHHO--HAYYHbIC TTOHITHUS: HAy4YHbIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, Kiaccudukamus, NEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

dusznka: Marepus, aTroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, WOH, HYKIIH],
W30TOMNBI, PAAUOAKTUBHOCTb, MOJICKYJa, 3JEKTPUUYECKUN 3apsll, BELIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (PU3UYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUIaHETHI, 3BE3]1bI, COoHIIE.

buonorus: ¢porocunres, apixanue, buocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMbIE, TOILIMBO, BOJHBIE PECYPCHL.

9 KIIACC

BemecTBo U XMMHYECKas] peaKkuus

[lepnoanueckuit 3akoH. [leprnognyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. Menneneea. CtpoeHue aromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IME€PBBIX TPEX TNEPUOAOB, Kaluus, Kaldblud M HX
COCMHEHU B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BHJAbI XUMHYECKOW CBS3U. THMBI KPUCTALIMYECKHX
PELIETOK, 3aBUCUMOCTh CBOKWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss m1 HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHYCCKUE
CBOMCTBA BELIECTB, OTHOCSUIMXCA K pa3JIMYHBIM KJIacCaM HEOPraHuYeCKUX
COEMHEHU, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XuMAdeCcKuX peakiuii Mo pa3InyHbIM MpU3HAKAM (T10 YUCITY
U COCTaBy YYacTBYIOUIMX B pPEaKUMH BEIIECTB, MO TEIJIOBOMY 3(ddekrty, mo
U3MEHEHUIO CTENEeHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO OOpaTUMOCTH, IO
Y4aCTHUIO KaTaju3aropa). DK30- U IHAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUUYECKUE
YPaBHEHHSL.

[lonsiTve O CcKOpOCTM XMMHUUYECKOM peakiuu. [loHsTHE 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusX. [IoHsTHE 0 rOMOTeHHBIX M TeTepOreHHBIX
peakuusax. llonarue o karanmmse. [lonsTue 0 xumuyeckom paBHoBecuu. MakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHCIIUTENFHO-BOCCTAHOBUTEIIbHBIE  pEAKIMHM,  AJEKTPOHHBIA  OajaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM peaxKuum. CocraBienue YPaBHEHUM



OKHCJIMTEIIbHO--BOCCTAHOBUTEINIBHBIX ~ PEAaKUHU C  HCIOJIB30BAHUEM  METOAA
3JIEKTPOHHOrO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHMCCOLMALMU BEMIECTB C PA3JIMYHBIMA BUJIAMU
xumMudeckon cBszu. CreneHs aucconnanuu. CUIbHBIC U CIA0bIE JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y clioBUs NMPOTEKaHUSI peaKlMii HOHHOTO 0OMEHa,
NOJIHBIE M COKpalI€HHbIE HOHHBIE YpaBHEHUs peakiuid. CBOWCTBAa KHUCIOT,
OCHOBaHMM W COJEH B CBETE€ TMPENCTABIEHUNA 00 DIEKTPOIUTHYECKOU
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COTICH.

Xumuueckuu IKCnepumenm:

O3HAKOMJIEHUE C MOJENSAMU KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAJIOB W HEMeTasioB (Tpaduta M anmasa), CIO0XKHBIX BEIIECTB
(xopuma Hatpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKInu
OT BO3JICUCTBUS paA3IUUHBIX (DAaKTOPOB, HCCIEIOBAHUE JJICKTPOMPOBOTHOCTH
pacTBOpOB BELIECTB, MpolLEecca AUCCOUMALMM KHCJIOT, IIEJI0Ye U  cojei
(BOBMOKHO  HCTOJB30BAHME BHUACO MaTEPHANIOB), IMPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue oOcanaka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIbBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu paszIoKEeHHs, COSUHEHHU), PACTIO3HABAHUE HEOPTaHWYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmias xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTCHOB. XHWMHUYECKME CBOMCTBA HAa MPUMEPE  XJoOpa
(B3aUMOJICHICTBUE C METaIaMH, HEMETaUlaMH, IeJlo4aMu). XJIOPOBOJOPO/I.
ConsHas KHMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUEe, mpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOAA HA OPraHM3M YeJOBeKa. BaxkHeWlmme XJIOopuabl U UX
Hax0XJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3aeMeHTOoB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHn okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOJa U Cephbl. AJIIIOTPOIHBIE MOAU(PUKAIIUN KHUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa ceprl. CepoBOmOpOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYECKue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, Qu3MuecKkue M XHUMHUYECKHE CBOMCTBa (0OIIME Kak
OPEACTaBUTEN KJacca KHUCIOT W cheuupuyeckue). XHUMUYECKHE peaKIuH,
JeXallde B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJYYEHUSI CEPHOM KHUCIIOTHI
[Ipumenenue cepHoil KUCIOThI. COIM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKIIHS Ha



cynbdar-uon. Haxoxmenune ceppl u €€ COEAMHEHUN B MPHUPOAEC. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpeapl COCAMHEHHSAMHU CEpbl (KHUCIOTHBIE IO,
3arps3HEHHE BO3lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEAOTBPAIICHUSI.

O6mras xapaktepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHHs. A30T, pacnHpOoCTpaHEHHE B MPHUPOJIE,
duszndecKue 1 XUMHIeCKue CBoicTBa. KpyroBopoT azora B mpupoae. AMMHAK, €T0
bu3HYecKue 1 XUMHUYCECKHIE CBOMCTBA, TOJydeHUE B MpuMeHeHune. Com aMMOHWS,
uXx (U3NYEeCKue U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THas KHCJIOTa, €€ TOoJIydeHHe, (PU3NYECKhe M XUMUUYECKUE
CBOMCTBa (00OIIME Kak MPEACTaBUTENS Kjacca KHUCIOT U crhenuduyueckue).
Hcnons3oBaHue HUTPATOB M COJEM aMMOHUS B KayeCTBE MMHEPATbHBIX
yno0opeHnil. XuMHU4YecKoe 3arpsi3sHEHUE OKPYIKAIOIICH Cpellbl COSAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO3AyXa, NOouBbl W BoaoéMoB). Docdop,
auiotponHeie mMoaudukamuu dochopa, Pu3MUECKUe W XUMUYECKHE CBOICTBA.
Oxkcun docdopa (V) u bochopnas kucinota, pu3nIecKre U XMUMHUIECKHUE CBOMCTBA,
nonyyerue. Mcnons3oBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrepuctuka 31aeMeHToB IV A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEPHBIE  CTCMCHW  OKWUCICHHUSA.  YTJIEpOJ,  aUIOTPOITHBIC
MOIU(UKALIMKM, PACIPOCTpaHEHUE B TNpUpojae, (PU3MYEeCKUe U XUMHYECKUE
cBoiicTtBa. Ancopbuus. Kpyrosopot yriepoaa B npupoje. OKCUabl yriieponaa, ux
du3ndecKkue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBEI,
MOJIYYCHUE W TMPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMbI, CBSI3aHHBIE C OKCHJIOM
yraepoga (IV), rumore3a rino0anbHOrO TOTEIUIEHUS KJIMMaTa, IMapHUKOBBIN
addexr. YroapHas KUCIoTa U €€ COoM, UX (PU3HYECKHEe U XHUMHYECKHE CBOWCTRA,
NMoJlydeHNue W mnpuMeHeHne. KadecTBeHHas peakinuss Ha KapOOHAT-MOHBI.
Hcnonp3oBaHne kKapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINICHHOCTH W CEIbCKOM
XO3SIMCTBE.

[TepBoHavYaIbHBIC TOHATHS 00 OPTaHUYECKHUX BEIMIECTBAX KaK O COCTUHECHHSIX
yriepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojib, HPUPOAHBIA Tra3, He)PTb),
IPOAYKTHI UX TMepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOTOTUYECKH BXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBoJax — U UX
poli B OKW3HM 4YelOBeKa. MaTepHallbHOC €IWHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COEJIMHEHUM.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, IMOIy4YEHUE U
npuMenenue. CoequHeHus: kpeMHusi B mpupojne. OOuue mnpeacTaBieHuss 00
okcune kpemuus (IV) u kpemuueBoi kucnore. CHUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIILICHHOCTH. BaxxHeilrie cTpouTelbHbIe MaTepHaIbl: KepaMHUKa,



CTEKJIO, IIEMEHT, OeTOH, *ene300eToH. IIpobiemMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuu IKCnepumenm:

U3y4eHHE 00pa3I[0B HEOPTaHMUECKHX BEIIECTB, CBOMCTB COJISTHOW KUCIIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMs, OMBITHL, OTpaxkaromue (U3NYECKHME M XUMHUUYECKHUE CBOMCTBA
raJIorT€HOB M WX COEJAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE BUAEOMATEPUATIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJIOPUAOB (TajJOTr€HUIOB), O3HAKOMJICHHE C
oOpa3uamMu ceppl U €€  COCAMHEHUAMU  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIJIMBaHUs caxapa IoJ JeHCTBUEM
KOHLICHTPUPOBAaHHOM CEPHOM  KHUCJIOTBI, H3yYEHHUE XHUMHUYECKHUX CBOWCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, TPOBEICHNE KAYECTBEHHOM PEaKIMu Ha CyJIbdaT-
HMOH U HaOIIOJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (U3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEpHUAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX yAOOpEHUM, MoJydeHue,
coOupaHue, pacrno3HaBaHWE€ ¥ U3Y4YCHHE CBOWCTB aMMHakKa, TMPOBEJCHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U ¢dochaT-uOH U U3yUYECHHE NPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIEUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BAaHUE  BUJEOMATEpPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAJUIMUECKUX PEmETOK anmasza, Trpadura, dynepeHa, O3HAKOMIICGHHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOMpaHue, paclo3HaBaHUE U HU3yudeHUE
CBOMCTB YTJIEKUCIIOTO ras3a, MPOBEIEHUE KAaUYeCTBEHHBIX pEaKlnii Ha KapOOHAT U
CUJIMKAT-MOHbl W H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMIIEHUE C
OPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1ad 110 TeMe «BakHelIme HeMeTaJUIbl U UX COSIAUHECHUS.

MeTaJuibl 1 KX COCIMHEHUS

OOuras xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — META/NIOB HA OCHOBAHUU
ux TmnonoxeHus B llepmoamdeckon cucreMe XuMHUecKHx diaeMeHtoB [l W.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHE METAUIOB. MeTalndeckasl CBsi3b U
METAJUIMYECKass ~ KPUCTAJUIMYECKas  PEIIETKa.  DJIEKTPOXUMHUYECKUH  pAal
HaIpsHKeHU MeTamuioB. @U3nueckue U XMMHUYECKUEe CBOMCTBa MeTaiuioB. OO0mue
crnocoObl ModyyeHuss MeTauioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIE
crocoObl 3amuThl X OT Koppos3ud. CrjaBbl (CTallb, YyTyH, AIOPAIIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIINICHHOCTH.

[lenounble MeTalIbl: MoNoXkeHue B lleproguyeckoil cucreMe XUMUYECKUX
anemenTtoB JI. M. MenzaeneeBa, CTpo€HUME HUX aTOMOB, HAXOXIEHUE B IIPUPOJIE.
duznueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMepe Hatpus U Kamus). OKcuibl u



TUIAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue WIeNOYHBIX METAIOB MU HX
COEJIMHEHUU.

IllenouyHO3eMeENbHBIE METAJIbl MAarHMM M KaJdblUK: IIOJOKCHHE B
[lepuonnueckon cucreme xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXO0XJIeHHE B Ipupojie. Pu3ndeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblusa. BaxHelmume coequHeHHs KalblUs (OKCHUI, THIPOKCUI, COJH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMuHUN: nosioxeHue B [lepuoandeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOE€HUE aToMma, HaxOXJeHHE B Ipupone. Pusnyeckue u
XUMUYECKHUE CBOMCTBA alfOMHUHMS. AM(POTEpHBbIE CBOICTBA OKCUAA U TUAPOKCHUIA
ATIOMHUHUS.

Keneso: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToma, HaxXOXKIAeHHWE B mnpupone. dusznueckue u
XUMUUYECKHE CBOMCTBA xene3a. OKCuIbl, THApOKCU bl U conu xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUEHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHME ¢ oO0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3NUECKUMU
CBOMCTBAMHU, U3YUYEHHME  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHIA
KLU W HaTpus C BOJOM (BO3MOYKHO UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOLECCa TOPECHUS Kele3a B KUCIOPOJE
(BO3MOXKHO  KCMOJIb30BAaHUE  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MAarHWs, KajblUs, allOMUHUS, LIMHKA, >Kelie3a
(1) u xene3a (1), mequ (Il), HaOMIOACHME W ONMCAaHUE MPOIIECCOB OKPAITHBAHHSI
JJaMEHM MOHAaMU HaTpus, Kalusg U Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(DPOTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUAPOKCH/IA IMHKA, PEHIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHelmue
METaJUIbl U KX COEUHEHUS.

XHMHUS ¥ OKpPY:KaLIas cpeaa

BemecTtBa n Marepuanibl B IOBCEJHEBHOW JKM3HU YeJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momoib mnpu
XUMHUUYECKUX 05KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroIleh cpeabl (mpeneibHas AOoMyCcTUMas
KOHIIeHTpalus BeuecTs, aanee — [1JIK). Pons xuMuu B penieHnn 3KoJI0ruyecKux
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3yueHHe oOpaslloB MAaTEpUaJIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIE
MaTepualbl).

Mexcnpeomemmuvle ceasu



Peanuzanus mMeXnpeaMETHBIX CBSI3€ MpU WM3y4YEHUM XUMUU B 9 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAyYHbBIC TOHATHS: HAay4dHBIM (akT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiaccuPukaius, MepUOAUYHOCTh, HAOJIIOJICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMapPHUKOBBIN
3¢ dexT, TEXHOTOTHS, MAaTEPHAITHI.

dusznka: Marepus, aroMm, D3JIEKTPOH, MOPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, JJICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYTIPOBOJTHUKH, JUAJEKTPUKH, (POTO’JIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINUECKas
peméTKa, CruiaBbl, (PU3MUECKUE BEIWYUHBI, SIUHUIIBI U3MEPECHHS, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yn00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTBRA.

I'eorpagusi: atmocdepa, rtuapocdepa, MUHEpANIbl, TOpPHbIE MOPOAIBL,
MOJIE3HbIEC NCKOMAeMbIE, TOTUIUBO, BOJITHBIE PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTrPpaMMbl OCHOBHOI'O OOUIETO
o0Opa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHMs XMMHMHU B €IMHCTBE y4eOHOU H
BOCIIUTATEJIbHON JEATEIIBHOCTH B COOTBETCTBUU C TPAIAULMOHHBIMA POCCUNCKUMU
COLMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, IIPUHATBIMH B
oOlecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHUS U CIIOCOOCTBYIOT MpoLieccam
CaMOII03HaHUs, CAMOPA3BUTHUS U COLMAIN3AIMH 00yYaroIINUXCsl.

JIM4HOCTHBIE  pPE3yJbTaThl ~ OTPAXKalOT  TOTOBHOCTH  OOYyYaroOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUU W
pacLIMpPEHHE OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTH:

1) maTpHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY
M HAy4YHOMY HAaCIECIUI0, NOHUMAHMS 3HAYECHUS XUMHUYECKOM HAayKH B JKHA3HU
COBPEMEHHOr0 OOLIeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEPHON MH(popMainuel o
IIEPENOBBIX JOCTMIKEHUSAX U OTKPBITHUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOpPMax MW MpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  Y4EOHO-HCCIENOBATEIbCKOW, TBOPYECKOM W JPYTHX  BHJAAX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HOM COBMECTHOW JEATENBbHOCTH MpHU
BBINIOJTHEHUHM Y4EOHBIX, IO3HABATEJbHBIX 3a]a4, BBIIOJHEHUM XUMHUYECKHX
AKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMOIIOHUMAHHUIO
¥ B3aUMOIIOMOIIM B TIpolLiecce ATOW Yy4eOHOM JeATEeTbHOCTH, T'OTOBHOCTH
OLICHMBAaTb CBOE IIOBEJCHHE M IIOCTYIIKM CBOMX TOBapUIled C IO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHMSIL:

MHUPOBO33PEHYECKHUE TIPECTABICHUS O BEIIECTBE M XWUMHUYECKOW DPEaKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIISIIOLIUE
OCHOBY JUIsl IOHUMAaHMsI CYIIHOCTH HAay4HOH KapTUHBI MHUpa, IPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUSA IIPUPOIBI, B3aUMOCBS3IX 4YEJIOBEKa C
MPUPOJHOM CPEIOW, O POJIM XMMHUHU B TTIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

II0O3HABaTEJIbHbIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAMMBIC IsI OOBSICHEHHS HAOJI0JIaeMBIX IPOIECCOB U SIBJICHUH,
MO3HABATENIbHOM, MH(POPMAIMOHHON U YHTATENbCKOM KyJNbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMH TEKCTaMM, CIPABOYHOU



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHUI0O M TIO3HAHWIO, JTIOO03HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa30BaHUWIO, TMPOEKTHOM U  HMCCIENOBATEIbCKOU
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS B
JlaTbHEHIIIEM;

4) dbopMupoOBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIN 00pa3 >KU3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOIEHUS aTKOroJisi, HAPKOTUKOB, KYpEHHUSI),
HEOOXOJAUMOCTH COOJIOJEHUsT TpaBWil O€30MaCHOCTH TMPU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) TpyA0BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3YUYEHUIO0 Tpodeccril U Tpyaa pa3inuHOro poja,
yBaXEHUE K TPYAY U pe3yibTaTamM TpPYIOBOW NEATEIbHOCTH, B TOM YMHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW MO XHWMHUH, OCO3HAHHBIA BBIOOP
WHIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOJKEHUSI 00pa30BaHUsl ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON NpodhecCuOHaIbHON AESTENHHOCTA U PA3BUTHS HEOOXOAMMBIX YMEHUM,
TOTOBHOCTH aJIaliTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/Ie;

6) 3K0J10rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOUYHHKY
U3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE IEHHOCTU 3I0POBOTO U
O6e3zomacHOro oOpa3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYIeCKOMYy M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuUJI 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJy4aeMbIe MPU WU3YYCHUU XUMHH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH IMTPUPOIHON CPEAOU, JIs TOBBIIEHUS
YPOBHSI  SKOJOTUYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00aNbHOTO  Xapakrepa
AKOJOTMYECKUX MPOOJIEM M IMyTeH HMX PEeIIeHUs MOCPEICTBOM METOJOB XHUMHHU,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe weTanpeaMETHBIX PE3YIbTATOB BBIIEIAIOT 3HAYUMBIE IS
dbopMUpOBaHUSI MHUPOBO33PEHUsI OOIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIIUI, TUIIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUYEOHBIX NpeIMeTax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IETOCTHOU



HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATUBHBIE, DPETYJISTUBHBIE), KOTOpbIE oOOecneynBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIECHUIO Y4EOHOMU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS] TPH OCBOCHUH
3HAHUW: PACKPBIBATH CMBICT XUMUYECKHX MOHSATUN (BBIACIATh UX XapaKTEpHbIC
MpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMHU HOHSTUSMH), HCIOIb30BATh
MOHATUS JJIs1 OOBICHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUSI U
KPUTEPUH ISl KIACCU(PUKALMU XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
yCTaHABJIMBATh MPUUMHHO-CIICJICTBEHHBIE CBA3M MEXIAY OOBEKTaMU H3yUCHHS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIAYKTUBHBIC, AEAYKTUBHbBIC, 10 AHAJIOTHUN),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSITh B IIpoOIlecCe IMO3HAHMUS TOHATUS (MpPEeIMETHhIE U
METaIpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJIb3YEMBIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHHUE
XUMUYECKON PEeaKIUu — MPU PEHICHUH Yy4eOHO-TI03HABATENbHBIX 3371a4, C YUYETOM
ATUX MOJIENIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHbBIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJICTBEHHBIE CBSI3UM U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBareJbCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXe B KayeCTBE OCHOBBI g (OPMUPOBAHHUS THUIIOTE3BI IO
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHUE HaOMoIaTh 3a XOAOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yibTaT, GOpMyIMpoBaTh 0000IIEHUS U
BBIBO/JIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMNbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, aHAIU3UPOBATH M HWHTEPIPETUPOBATH HWHGOPMAIIUIO
Pa3IUYHBIX BUJOB U (HOPM MPECTaBICHUS, MTOIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTUUECKU OIEHHWBATh MPOTUBOPEUUBYIO WU
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3MYHbIC METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JJIs BBITOJTHCHUS
y4eOHBIX U TIO3HABATENBHBIX 3aa4 OMpeleEHHOTO THIa, MPUOOPETEHNUE OIbITa B
0o0JaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJbTYPON aKTUBHOTO MCIIOJIb30BAHUS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MPEACTABICHUS UHPOPMALIMU U
WLTIOCTPUPOBATh peIIaeMble 3aJadll HECIOKHBIMH CXEMaMH, JharpaMMaMu,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B TIpolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HAa COCTOSHUE OKpPYXKAIoled NpUpOAHOU
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Juanora W (WIh) JIUCKYCCHH) TIO
CyliecTBy  oOcyxkmaemMoil  Tembl, (OpPMYJIUpPOBaTh CBOM  MPEIOKEHUS
OTHOCUTEJIFHO BBIMIOJHEHUS TIPEJIOKEHHON 3a/1a4H;

YMEHHsSI  TPEACTaBIsATh  TMOJYYCHHBIE  PE3yNbTaThl  MMO3HABATEIHHOU
NEATETPHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO
pPE3yIbTATOB BBIMOJIHEHUSI XMMHUYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
NO3HABATEIbHOM M MCCIENOBAaTEIbCKOM  JACATENBHOCTH  MPU  PEILICHUHU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COIIACOBAHUS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBMI, OIpeAeieHHe KpPUTEPUEB 1O OICHKE KadecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PerynsiTuBHbIE YHMBepcaJbHbIEe YUeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPEACNATh €U JESATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
NeATeIbHOCTh, BEIOUpATh Hanbosiee 3PEeKTUBHBIC CITOCOOBI pelIeHUs] YIYEOHBIX U
MO3HABATENIbHBIX 3aJ7[a4, CaMOCTOSITEIbHO COCTaBJISATh WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  AITOPUTM JEUCTBUM TIPU BBINOJHEHWH 33JaHUMA C YYETOM
TIOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHIX,
OIICHUBATh COOTBETCTBUE IOJYUYEHHOI'O pe3yjibTaTa 3asBICHHOW IIeJId, YMEHHUE
UCIIOJI30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaraeMble B YCJIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB MO OCBOEHUIO 0053aTEIbHOIO
coliepKaHUsl, YCTAHOBJIEHHOTO JaHHOW (enepaibHOW paboyeill mporpaMMoH,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI



NeHUCTBUH, crenuuUecKue g TpPeAMETHOH o00JacTd  «XHMHUS», BHJIBI
NEATeIbHOCTH 1O  MOJYYEHWI0 HOBOIO  3HAaHWS, €ro HUHTEpIpeTalnH,
npeoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAITUsX.

K xonmy oOyuenus B 8 kjacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

e PaCKpBIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TIOHSATHI: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi J10J1s1 XUMUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHUCJICHHS, XMMHUYECKasi PeaKiusi, KiacCU(UKAIMs pEeakiui: peakiuu
COCIMHEHUSI, PEaKIMU PaA3JIOKEHUS, PEAKIMU 3aMElICHUs, peaKIuu
00OM€Ha, 7K30- U 3HJOTEPMHUYECKUE PEAKIINH, TEIII0BOU 3 (PeKT peakuum,
AP0 aToMa, HJIEKTPOHHBIA CJIOM aroma, aroMHas OpOUTallb, PAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHASA W HEMOJISpPHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBsA3b, MOH, KaTMOH, aHUOH, PAcTBOP, MaccoBas J0Jsl BEIIECTBa
(mpolieHTHAsl KOHIIEHTpAIlUs1) B PaCTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHM U
MPUMEHSATh 3TU MOHATHUS MIPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;

e ICIIOJIb30BATh XUMHUUYECKYIO CUMBOJIMKY ISl COCTaBieHUsI (hOpPMYJT BELIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINM;

e OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPECIEHHOMY KJIacCy COCIUHEHHM TI0
dbopmysiamM, BHJ XMMHUYECKOM CBSI3M (KOBaJlGHTHAasi W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

epackpeiBaTh cMbIica Ilepuogumueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX AJEMEHTOB OT MX MmojoxeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSs1, 3aKOHA ABOTrajpo;

e ONKCHIBATh W XapakTepu3oBaTh TabnuuHyro Gopmy Ilepuoanmdeckoit
CUCTEMBbl XHMMHYECKHMX DJEMEHTOB: pa3jinyaTh IIOHATHS «IJIABHAA
noarpynmna (A-rpymma)» u «mobounas noarpynna (b-rpynmna)», maneie u
OOJIbIIINE TEPUOMbl, COOTHOCUTH OOO3HAUYEHHS, KOTOpPHIE HMEIOTCS B
tabnuue «llepuonuueckass cucrtema Xumudeckux »dnemeHToB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB



XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, O0IIee YHCIO IEKTPOHOB
U pacnpeereHne UX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJIaCCU(UUMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YMCIy U COCTaBY YYacTBYIOIIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY (P deKTy);

e XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XHMHYECKHE CBOWCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJITBEPXkKAasi OMUCAHUE MPUMEPAMHU MOJIEKYJISPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MUX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTM TMPOTEKAaHUS XHUMHUYECKUX MPEBpPALEHUN B
Pa3TUYHBIX YCIOBUSX;

e BBIYHUCIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPDHYIO MaccChl BEIIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO 3JIeMEHTa Mo (QopMyJie COETUHEHHS,
MacCOBYIO JIOJIFO BEIeCTBA B pacTBOpPE, MPOBOAUTH pPACUETHl IO
YPaBHEHUIO XUMUYECKON PEeaKinu;

e IPUMEHATh OCHOBHBIE ONEPALIMN MBICIUTEIBHON AEATEIbHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTeMaTU3aluio, Kilaccudukaluio,
BBISIBJICHUE MPUYUHHO--CJIEJCTBEHHBIX CBSI3€Ud — JIsi U3Yy4YCHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIMH, eCTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAOMIOJEHUE, H3MEpPEeHHE, MOJAEIUPOBAHUE, SKCIIEPHUMEHT
(peasibHbBI U MBICIICHHBIN );

e CJICJIOBATh MPABUIIaM MOJIb30BAHUS XUMHUYECKOUN MOCYA0H U TaOOpaTOPHBIM
o0opyIoBaHMEM, a TakKe ImpaBujaM oOpalleHusi C BeIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKHX ONBITOB MO TMOJYYCHHIO U COOMpaHHIO Ta3000pa3HbIX
BelIeCTB (BOJIOpPOJIa M KHUCJIOPOAA), IPUTOTOBJICHHIO PACTBOPOB C
onpenenEHHOM MacCOBOM J0Jiel PacTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U MIPOBOJUTH XUMUYECKHE SKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB
HIeJIOYEe U KHUCIOT C MOMOIIbI0 MHAMKATOPOB (TakMyc, (peHosdraneuH,
METHUJIOPAHXK U IpyTHUE).

K xoniy oOyuenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJHKHBI OTpakaTh COOPMUPOBAHHOCTD Y O0YUAIOUIUXCS YMEHHI:

e PaCKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TMOHSTHN: XUMHYECKUM
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, AaHUOH, IPOCTOE BEIIECTBO,
CJIIOKHO€ BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJIEHHS, XUMUYECKasl peaKius, XUMUYEeCcKasl CBs3b, TEIUIOBOM 3PQeKT
peakuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEAJIEKTPOJUTHI, JJICKTPOIUTHYECKAsT JUCCOIMAIMS, PEaKIMH HOHHOTO
oOMeHa, KaTaliu3arop, XWMHUYECKOE paBHOBecHE, OOpaTUMbIe U



HEOOpaTUMBIE PEAKIMK, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKUCJIMTENb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJIEHHE,
ajuioTponusi, aM()OTepHOCTh, XUMHUYECKasl CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuIhyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us MEeTaljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEeaKUUH, TMPEIebHO JIOMyCTHUMast
koHuenTpauus [1/IK Bemecrsa;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XUMUUYECKUX TIOHATUHA H
MPUMEHSATH 3TU NOHATHUS IPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;

e ICTIONF30BAaTh XUMHUYECKYIO CHMBOJIUKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHHUN XUMUYECKUX PEAKIINIA;

e ONIPENIETATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKUX AJIEMEHTOB B
COCIMHEHUSIX Pa3JIM4YHOrO COCTaBa, MPUHAUIEKHOCTh BEHIECTB K
OnpeAenéHHOMY KIJIAcCy COEOUHEHH 1o ¢dopMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHAs, WOHHAsg, MeETaNIMYecKas) B HEOPraHMYECKUX
COEIIMHEHMSIX, 3apsij MOHA M0 XMMUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAMHEHUMN, THUIl KPUCTAILIUNYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

epackpbiBaTh cMbicha Ilepuomnueckoro 3axkona JI. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIHKCHIBaTh MW XapaKTepu30BaTh
tabnuunyio Gopmy [lepruoanueckold CUCTEMbl XUMHUYECKHX SJIEMEHTOB:
paznuyaTh MOHATUA «TJaBHasg noxarpynma (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manesie U OOJbIIME TEPUOABLI, COOTHOCUTH
0o003HaUYeHUsI, KOTOpPhIE MMEITCI B IEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUSI  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COoCcTaB W 3apsi] sjpa, OoOIIee YUCIO JJIEKTPOHOB U
pacrpesieyieHue HMX IO JJICKTPOHHBIM  CIIOSIM), OOBSCHSATH O0OIIUe
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

e KJIACCU(UIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIECTBa,
XUMHUYECKHE peakuuu (10 YMCIy UM COCTaBy YYACTBYIOIIUX B PEAKIIMHU
BEIIECTB, MO TEIIOBOMY 3(PQPEKTy, IO U3MEHEHUIO CTEINEHEW OKHCIICHUS
XUMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBaTh) OOLME M CHeHUPUUECKUEe XUMHYECKUE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPKIAsl OIKMCAHUE
NpUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

e COCTABJISITh YPAaBHEHHUS DJIEKTPOJIMTUUECKON AUCCOUALNN KUCIIOT, IIEJI0UeH
U COJICH, TIOJIHBIE W COKpAIIEHHBIC YpaBHEHUS PEAKIMii MOHHOTO OOMEHa,



YpaBHEHUS PEaKIHi, TOITBEPKIAOIINX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3M MEX/Ty BEIIECTBAMHU PA3IINIHBIX KIIACCOB;

e PaCKphIBaTh  CYIIHOCTHh  OKHCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ITUX PEaKIIHiA;

e IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHYECKHX TPEBPAIIEHUN B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYUCJISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO [IOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opmyne coeauHeHus,
MacCOBYIO [IOJIFO BEIIECTBA B PAcTBOPE, MPOBOAWTH PACUYETH TI0
YPaBHEHUIO XUMUYECKON PEeaKinu;

e COONTIOAATH TIpaBUJIa MOJIb30BAHUSI XMMUYECKON MOCY/I0N U J1a00paTOPHBIM
o0opynoBaHWEM, a TakKe TMpaBuia OOpalieHWs C BEIIECTBAMU B
COOTBETCTBHUM C HMHCTPYKIHSAMH TI0 BBITIOJHEHUIO JTA0OPAaTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYyYEHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHUaKa M YTJIEKUCIIOTO ra3a);

o IPOBOJNTH PEAKIINH, TMOATBEPIKIAIONINE KAUYSCTBEHHBIN COCTAB Pa3IMIHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IYTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHat-, (Qocdar-, cummkar-, cyiabdar-, THAPOKCUI-HOHBI, KATHOHBI
aMMOHHSI U HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTAaHUYECKUX BEIIECTB;

e IPUMECHSITh OCHOBHBIE OIIEPAIlUH MBICIIMTEIIBHON JCATEIBPHOCTH — aHAIN3 U
CHHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEMaTH3allui0, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJAbl TIO3HAHUS —
HaONIOZICHUE, W3MEpPEHHEe, MOJCIHPOBAHUE, SKCIICPUMEHT (peaabHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KouuvecTBO 4acoB
Ne HanmeHnoBaHue pa3/iesioB U JIeKTpPOHHbBIe (LM(pPOBbIE)
n/n TeM MPOrpaMMBbl Bcero Kontpoanusre TpakTuteckue o0pa3oBaTesibHbIE PeCypChl
padoTbI padoThI
Pasnea 1. IleppoHayanbHble XUMHYECKHE NOHSITUS
XuMusi — BakHas 00J1acTh
11 €CTECTBO3HAHUA U 5 0 9 bubmuorexa [JOK
MIPaKTUYECKON JeATEIbHOCTH https://m.edsoo0.ru/7f41837c
YeJI0BEKa
12 BemecTBa 1 XUMH4ecKue 15 1 0 bu6mmorexa [IOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasuerny 20
Pa3nen 2. BaxkHeiinme npeacTaBuTe Il HEOPraHUYeCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 0 0 bubnnorexa [JOK
00 oxcHumax https://m.edsoo.ru/7f41837¢c
99 Bomopon.Ilonstue o kucinorax 3 0 1 bu6nmoreka [JOK
U COJSIX https://m.edso0.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmuoreka [JOK
2.3 5 1 1
OCHOBaHMSIX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIACCHI 11 1 1 bu6nmoreka [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837c¢
2.5 0 0 0
Hroro no pazueny 30

Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumuueckux 3jaemMeHToB /. . MenneneeBa. CTpoeHue aToMoB.



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

Xumuuyeckasi ¢Bsizb. OKHCJINTEIbLHO-BOCCTAHOBHUTEIbHbIE pPe€aknuu

[Tepuoanueckuii 3aKOH U
31 Ilepnonnueckas cucrema 7 0 bubnnorexka [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edso00.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XuMudeckas CBSI3b. BuGmiorexa LOK
32 OxucamIeIbHo- 8 1 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro mio pasaeny 15 https://m.edso00.ru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa [JOK
https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB T10 68 4
I[TPOI'PAMME



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

9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB 1 TeM uuppoBbIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTbl
pecypchbl
Pa3nes 1. BemecTBo 1 XuMHUYecKHe peakiiuu
11 [ToBTOpenue u yrirybaeHne 3HaHUH 5 1 0 bubnnoreka [IOK
' OCHOBHBIX pa3JiesIoB Kypca 8 kilacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmmoreka [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAs! AUCCOLIMALIMSL. 8 1 1 bubnuoreka [IOK
' XHMMHUUYECKUE PEAKLIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3nea 2. HemeTan bl M UX cOeIMHEHUS
21 OO1m1ast XxapaKTepUCTHKa XUMHUYECKUX 4 0 1 bubnnoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOw1ast XxapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 6 0 0 bubamorexa [JOK
' PYIHBL- --¢P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKa XUMHUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u ux 7 0 1 bubmmorexa [JOK
' PYHIbL ’ P https://m.edso00.ru/7f41a636
COEJIUHEHUS
OO01mas XxapaKTepUCTHKa XUMUIESCKUX
24 anemeHToB |VA-rpynmnsl. Yraepos u 8 1 2 bubmmorexa [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHMH U UX COEIMHEHMUSI
Hroro no pazueny 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

Paznen 3. MeTauibl 1 X COeIMHEHUS

. bubmmoreka [JOK
1 4
3 Obmpe cBOHCTEa METAIIOB https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 B 16
AKHEHNIINE METAJUIBL U UX COEIUHEHUS htts://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 Bubmorexa OK
’ m p https://m.edsoo.ru/7f41a636
Hroro o pasueny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HNOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIACC
KosauyecTBOo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero H3ydyeHusi = o0Opa3oBaTeJbHbIE
padoThbI padoTsbI
pecypcebl
bu6nuoreka [IOK
[Ipenmet xumuu. Ponp XuMuu B )KU3HU
1 o T 1 0 0 04.09.2023 https://m.edsoo.ru/ff0d210c
genoBeka. Tena u BemecTna .09. https://resh.edu.ru/
bu6mmorexa [IOK
[TonsTHe 0 MeTOAaX MO3HAHUS B
2 N 1 0 0 07.09.2023 https://m.edsoo.ru/ff0d227e
T https://resh.edu.ru/
IIpakTuyeckas padora Ne 1 «IIpaBuna
R bu6mmoreka [IOK
paboTel B 1a060paTOpuu U IPUEMBI
3 5 5 1 0 1 11.09.2023 https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1abopaTOPHBIM .09. https://resh.edu.ru/
000pyTI0BaHUEM)
bu6nunoreka [IOK
Yucreie BentecTBa U cMecd. CriocoOnl
4 AATeTeHIS cMeceli 1 0 0 14.09 2023 https://m.edsoo.ru/ff0d26ca
pasaeit T https://resh.edu.ru/
[TpakTrueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorexa LHOK
. 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU IIOBAPEHHOU COJIN)»
bu6nuoreka [IOK
6 ATOMBI 1 MOJIEKYJIBI 1 0 0 91.09.2023 https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/
bu6mmorexa [IOK
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 0 0 httos://m.ed H0d2be8
(CMMBOJIBI) XUMHUYECKUX JICMCHTOB 25.09.2023 RS- 80500. M €

https://resh.edu.ru/



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

butmmoreka [JOK

8 [IpocTsle U CIOKHBIE BEIIECTBA 28.09.2023 https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/
bubnuoreka [JOK

9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 02.10.2023 https://m.edsoo.ru/ff0d2d50
https://resh.edu.ru/

3aKOH MOCTOSIHCTBA COCTaBa BEIICCTB. but6mmoreka [IOK
10 Xumudeckast popmyiia. BaneHTHOCTh https://m.edsoo.ru/ff0d2eae
05.10.2023 .
aTOMOB XMMHYECKUX DIIEMCHTOB https://resh.edu.ru/
OTHOCHUTENILHAST aTOMHas Macca bubnnorexa [IOK
11 o ’ 09.10.2023 https://m.edsoo.ru/ff0d323c
THOCHUTEIIbHASI MOJIEKYJISIpHAs Macca .10. https://resh.edu.ru/
12 MaccoBas qoist XUMHYECKOTO bu6nmoreka [IOK
9JIEMEHTA B COEAUHECHUN 12.10.2023 | https://m.edsoo.ru/ff0d350c
bubmmorexa [JOK
K . Mous.
13 MOHH%CTBO petiiectsa. Vomb 16.10.2023 https://m.edsoo.ru/ff0d5230
OJIApHadA Macca " https://resh.edu.ru/
bu6mmorexa [IOK
dusnueckue 1 XUMHUUYECKHUE SIBIICHUS.
14 X 19.10.2023 https://m.edsoo.ru/ff0d37fa
MMITHECKAA peakiind - https://resh.edu.ru/
IIpu3HaKU ¥ YCIIOBUS IIPOTEKAHUS Bubmorexa ITOK
15 P Y . p 93.10.2023 https://m.edsoo.ru/ff0d3al16
XUMHUHCCKHX peakit T https://resh.edu.ru/
3aK0oH COXpaHEHHS MACCHI BEIIECTB bubmorexa LHOK
16 X p . ' 09.11.2023 https://m.edsoo.ru/ff0d3b88
MMIHECKHCE ypaBHCHHIA A https://resh.edu.ru/
Brruncienus koandecTBa, MacChl bu6nuoreka [IOK
17 BEILIECTBA [10 YPABHEHUSAM XUMUYECKUX 13.11.2023 https://m.edso0.ru/ff0d5708

peaxkuuii

https://resh.edu.ru/



https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2d50
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2eae
https://resh.edu.ru/
https://m.edsoo.ru/ff0d323c
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https://resh.edu.ru/

Knaccudukamnms XuMruaecKux peakiui

bu6mmoreka [IOK

18 (coemuHEeHMS, Pa3I0KEHUS, https://m.edsoo.ru/ff0d3f34
16.11.2023
3aMeleHus, oOMeHa) https://resh.edu.ru/
M. B. JIoMOHOCOB — yu€HBbIii- bubnmnoreka HOK
19 sHnukIoneauct. O0o0IeHNne 1 https://m.edsoo.ru/ff0d40c4
. 20.11.2023
crucTemMaTu3alus 3HaHUI https://resh.edu.ru/
Kontponbnast pabota Nel o teme bubmorexa HOK
20 B 93.11.2023 https://m.edsoo.ru/ff0d4290
«BemiecTBa 1 XUMHYECKHC PEAKITHID A1 https://resh.edu.ru/
Bo3ayx — cmech razos. CocrtaB but6mmoreka [IOK
21 Bo3ayxa. Kucimopon — snemeHT u https://m.edsoo.ru/ff0d448e
27.11.2023
npoctoe BemecTBo. O30H https://resh.edu.ru/
du3nYecKre U XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
22 KHCIopo/ia (peakiu OKUCIICHHUS, https://m.edsoo.ru/ff0d4614
30.11.2023
ropenue). [loastue 06 okcumax https://resh.edu.ru/
Crioco0slI MosTy4eHus: KUCI0poia B bubnmnorexa [IOK
23 1a00paTOPUH U POMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
04.12.2023
[Ipumenenue kucnopoaa https://resh.edu.ru/
TennoBoii 3p ekt XumMudeckon
bu6nuoreka [IOK
peakiuu, TOHSATHE O
24 i 07.12.2023 https://m.edso0.ru/ff0d4790
TEPMOXHUMHYECKOM yYpaBHEHUH, IK30- U 12. https://resh.edu.ru/
SHAOTEPMHUUECKHUX PEAKIIUIX
TommBo (HedTh, yroiabs U METaH). bubnuorexa [JOK
25 3arps3HeHne BO3/1yXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
11.12.2023
MPENOTBPALLIECHUSA https://resh.edu.ru/
[IpakTuyeckas padota Ne 3 o teme bubnuoreka [IOK
26 «ITonmydenne u coOupaHue KUCaopoaa, 14.12.2023 https://m.edsoo.ru/ff0d4ae2

HU3y4YE€HHUE €r0 CBOMCTBY

https://resh.edu.ru/
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BOI[OpO)I — JJICMCHT U IIPOCTOC

butmmoreka [JOK

27 https://m.edsoo.ru/ff0d4ddo
BelecTBo. Haxoxnenue B mpupoe 18.12.2023 https://resh.edu.ru/
. bubnuoreka [JOK
dusnueckne U XUMHYECKHE CBOIICTBA
28 I 91.12.2023 https://m.edsoo.ru/ff0d4dd0
Bojopoja. [Ipumenenue Bogopoia 2. https://resh.edu.ru/
but6mmoreka [IOK
29 ITonsaTHE O KMCIOTAX U COJISX 95 122023 https://m.edsoo.ru/ff0d50d2
https://resh.edu.ru/
Croco05I MOJIyUYeHHsT BOLOPOa B Bubmaorexa ITOK
30 5 Y AOPOL 98.12.2023 https://m.edsoo.ru/ff0d4dd0
frabopatopui T https://resh.edu.ru/
[IpakTuueckas padota Ne 4 o Teme bubmuotexa [JOK
31 «[Tonydyenne u cobupanue Bogopo/a, https://m.edsoo.ru/ff0d4f42
. 11.01.2024
HU3yYEHUE E€r0 CBOMCTB) https://resh.edu.ru/
MossipHbIii 00bEM Ta30B. 3aKOH bubmorexa HOK
32 A 15.01.2024 https://m.edsoo.ru/ff0d542e
BOTapo T https://resh.edu.ru/
B 0BbéMa, ecTBa
35 pemcotsa rat no ero mpcorron uGmmorexa [OK
n . Y 18.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WIH 00BEMY
Brorancienus 005EMOB ra3oB 110 bubnuorexa [JOK
34 YPaBHEHHUIO PEAKIIMU HA OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
.. N 22.01.2024 _
00BEMHBIX OTHOIIIEHUH I'a30B https://resh.edu.ru/
. bu6nuoreka [IOK
dusnueckue U XUMHYECKUE CBOIICTBA
35 95.01.2024 https://m.edsoo.ru/ff0d587a
BOJIET o https://resh.edu.ru/
36 CocraB ocHoBanwuii. [Tonstue 06 bubmmorexa [JOK
WHJIUKATOpax 29.01.2024 | https://m.edsoo.ru/ff0d59e2
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Bopna xak pactBoputens. HacbleHHbIe

https://resh.edu.ru/
bubnuoreka [JOK

37 1 HEHACBIIICHHBIE PACTBOPHI. https://m.edsoo.ru/ff0d5b40
01.02.2024
MaccoBas 101 BelIecTBa B pacTBOpe https://resh.edu.ru/
[TpakTrueckas padota Ne 5 mo Teme
bu6nuoreka [IOK
«ITpuroroBiieHrE pacCTBOPOB C
38 OIpeAeIEHHOM MacCOBOM J0JIei 05.02.2024 https://m.edso.ru/tdzeba
peat H__ Ao o https://resh.edu.ru/
PacTBOPEHHOTO BEILIECTBAY
KonTponbHas padora Ne2 o Teme bubmmorexa [IOK
39 «K B Boxan 08.02.2024 https://m.edsoo.ru/ff0d6342
HCIOPOAL. BONOPOAL. BOA T https://resh.edu.ru/
_ bubmnoreka LIOK
Okcuapl: cocTaB, Kiaccu(UKaIus,

40 OMCHKIATVDA 12.02.2024 https://m.edsoo.ru/ff0d664e
HOMCHITATYD T https://resh.edu.ru/
[TonydyeHne U XUMUYECKUE CBOWCTBA bubnunoreka [IOK

41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX 15.02.2024 https://m.edsoo.ru/ff0d664e
OKCHJIOB https://resh.edu.ru/

bu6nuorexa [IOK
OcHoBaHUA: COCTaB, KIaccupUKaIus,
42 HOMCHKTATVDA 19.02.2024 https://m.edsoo.ru/ff0d67ca
1aTyp R https://resh.edu.ru/
. butmmoreka [JOK
HOJ’Iy‘ICHI/IC U XUMHUYCCKHUE CBOUCTBA

43 I 99 02.2024 https://m.edsoo.ru/ff0d67ca
OCHO T https://resh.edu.ru/

' bubmnoreka LIOK
Kucnotsr: cocraB, knaccudukarms,

44 96.02.2024 https://m.edsoo.ru/ffOdfee?

HOMCHKIaTypa T https://resh.edu.ru/
. butmmoreka [IOK

45 HonyquHe U XUMHUYCCKHUE CBOUCTBA https'//m edsoo.ru/ffodfee?

KHCIoT 29.02.2024 LR

https://resh.edu.ru/
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Conu (cpennue): HOMEHKIIATypa,

bu6mmorexa [IOK

4
° CHOSO6H HOTYHCHI, RHMHHCCHHe 04.03.2024 | https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
bubnuoreka [JOK
AKCIIEPUMEHTANFHBIX 3a7a4 10 TEME
47 https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACChl HEOPTraHUYECKUX 07.03.2024 _
5 https://resh.edu.ru/
COCITMHEHUIN
bu6nuorexa [IOK
I'eneTnueckas CB3b MEKIY KilacCaMH
48 B . 11.03.2024 https://m.edsoo.ru/00ad9a50
HEOPTaHMYECKHUX COSIUHCHHIMA .03. https://resh.edu.ru/
O06o011ieHre U cucTeMaTu3alus bubmorexa HOK
49 . 14.03.2024 https://m.edsoo.ru/00ad9ch?
SHarH T https://resh.edu.ru/
Konrponsnas padora Ne3 o reme bubmmoreka [IOK
50 " //m. :
OCHOBHLIGUKJ'IaCCBI HEOPraHUYECKUX 18.03.2024 https://m.edsoo.ru/00ad9ela
COEeTMHEHUI" https://resh.edu.ru/
[lepBble MOMBITKH KJIaCCH(PHUKAIIUN bubnnorexa [IOK
51 XUMUYECKUX dieMeHTOB. [loHsTHE O https://m.edsoo.ru/00ad9ffa
21.03.2024
IPYIIAaxX CXOAHBIX 3JIEMEHTOB https://resh.edu.ru/
[Tepronnueckuii 3aKOH 1 bu6mmorexa [IOK
52 [Iepnonnueckas cucteMa XMMUYECKUAX https://m.edsoo.ru/00ada52c
04.04.2024
anemenToB /I. 1. Menaeneesa https://resh.edu.ru/
bu6nmmoreka [IOK
53 I1 //m. :
€pUOBL, TPYIIIBI, IOATPYIIIIBI 08.04.2024 https://m.edsoo.ru/00ada52c
https://resh.edu.ru/
bu6mmorexa [IOK
Ctpoenue atoMoB. CocTaB aTOMHBIX
o4 416D, V30TOMLL 11.04.2024 https://m.edsoo.ru/00ada342
AP o https://resh.edu.ru/
55 CtpoeHue 371eKTPOHHBIX 000JI0UYEeK bu6mmoreka [IOK
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aToMOB 3J1eMeHTOB [leproaudaeckoi 15.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl J[. . Menaeneesa
XapakTepucTUKa XUMUIECKOTO
bu6mmorexa [IOK
56 DJICMEHT HO €T0 TOMOMCEHIIO B https://m.edsoo.ru/00ada824
[Tepuonnueckoii cucreme /1. U. 18.04.2024 https://resh.edu.ru/
Menneneena
3naueHue llepuoanueckoro 3akoHa
but6mmoreka [IOK
JUISL pa3BUTUS HayKy U npakTuku. 1. H.
57 M L 99 04.2024 https://m.edso0.ru/00ada96e
eHJIeIeeB — YUYEHBIH, TIeIaror u .04. https://resh.edu.ru/
rpakJIaHUH
bubmnoreka LIOK
DIIEKTPOOTPHUIIATETLHOCTh ATOMOB
58 https://m.edsoo.ru/00adaab8
XUMHAYECKHUX DIIEMEHTOB 25.04.2024
https://resh.edu.ru/
bubmuorexa [JOK
59 u //m. .

OHHAas XUMHUYECKas CBI3b 99.04.2024 https://m.edsoo.ru/00adac34
https://resh.edu.ru/
bu6nuoreka [JOK

KoBasieHTHas TOJIsIpHAs XUMUYECKast
60 CBAAL 02.05.2024 https://m.edsoo.ru/00adaab8
T https://resh.edu.ru/
bu6nmmoreka [IOK
KOBaJIeHTHaSI HGHOJISIpHaSI XUMHUNYCCKas
61 06.05.2024 https://m.edsoo.ru/00adaab9
CBA3D o https://resh.edu.ru/
bu6nmoreka [IOK
62 C J/lm. .

TENEeHb OKUCIICHUS 09.05.2024 https.//m edsoo.ru/00adae?28
https://resh.edu.ru/
bu6nuoreka [IOK

OKUCIUTETBHO-BOCCTAHOBUTENBHBIE

63 U 13.05.2024 https://m.edsoo.ru/00adb076
peaki o https://resh.edu.ru/

64 OxkucnuTenu U BOCCTAHOBUTENH bubnuorexa [JOK
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16.05.2024 | https://m.edsoo.ru/00adb076
https://resh.edu.ru/
KonTponbHas padora Ne4 o Teme bubmmoreka [IOK
65 «Ctpoenue aroma. XuMH4YeCKast 1 90.05.2024 https://m.edsoo.ru/00adb486
CBSI3bY» https://resh.edu.ru/
PesepBHelit ypok. O6001ICHHE U bubmorexa [TOK
66 N 1 https://m.edsoo.ru/00adb33c
cucTeMaTu3anus 3HaHuil 23.05.2024
https://resh.edu.ru/
. bu6nuoreka [IOK
P . 06006
67 C;Z:Ie) fle;?szp;j 3Ha§HI§IeHHe 1 1 https://m.edsoo.ru/00ad9cb2
1 https://resh.edu.ru/
. but6mmoreka [IOK
P . 06006
68 C3CPBHBIH YPOK © EueHHe 1 1 https://m.edsoo.ru/ff0d61c6
CHCTEMATHIAINA SHAHIH https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne Jara ungposbie
Tema ypoka Kontpoabubie | IlpakTtuuyeckue
n/n Bceero H3Y4YeHH S oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[lepnonnueckuit 3aKoH.
Ileproanueckas cucrema bu6muoreka [IOK
1 XUMHUYECKHX 3aeMeHToB Jl. U. 1 0 0 https://m.edsoo.ru/00adb59e
04.09.2023
MenpeneeBa B CBETE YUEHHUSI O https://resh.edu.ru/
CTPOCHHUH aTOMa.
OCHOBHBIC BUJIbI XHUMHUYCCKOH CBSI3M. bubmnoreka LIOK
2 Ba)KHEMWIIIME KJIACChl HEOPTaHUYECKUX 1 0 0 https://m.edso00.ru/00adb6b6
. 08.09.2023 _
COCUHEHUH. https://resh.edu.ru/
DIIEKTPOHUTHI U HEAJICKTPOIIUTHI.
DNEKTPOIUTHYECKAS JUCCOITUATTHS
BEILIECTB B BOJIHBIX PacTBOPax bubnmorexa [IOK
3 b1 paCTBOpax. 1 0 0 https://m.eds0o.ru/00adb7e2
JIaGopatopuslii onbiT 1. "McnbiTanue 11.09.2023 _
https://resh.edu.ru/
BEIIECTB Ha JIEKTPUUECKYIO
MPOBOJUMOCTD"
DIEeKTPONUTHYECKAs TUCCOITHAIIHS bubmmorexa [TOK
4 HCITOT. LIeNoteH 1 COel 1 0 1 15.09.2023 https://m.edsoo.ru/00adbac6
» RS https://resh.edu.ru/
Cnabpble ¥ CUITbHBIE DJIEKTPOIIUTHIL.
5 1 0 0 https://resh.edu.ru/
CreneHp QUCCOLMALAN 18.09.2023 D
Peakmiu noHHOTO OOMEHA U YCIIOBHS
. butmmoreka [IOK
ux npotekanus. JlabopatopHsiit
6 Er Ne2." Peakilii ofMeHa Mex 1 0 0 99 09.2023 https://m.edsoo.ru/00adbch0
© 24 TCAKIUII ODME | Ry R https://resh.edu.ru/
pacTBOpaMu AJIEKTPOJTUTOB
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OKHUCIUTETFHO-BOCCTAHOBUTEIIHHBIC bu6mmoreka [IOK
7 peakiu. OKucIeHUE U 99.09.2023 https://m.edsoo.ru/00adc28c
BOCCTaHOBJICHUE https://resh.edu.ru/
Peakinu noHHOro 0OMeHa U yCIOBHS
ux npoTtekanus. JlabopaTopHbIii bubmorexa HOK
8 pN°3 K ' patop 95 09 2023 https://m.edsoo.ru/00adbe9a
ombIT Ne3. KauecTBeHHBIC peakIiuu .09. https://resh.edu.ru/
Ha WOHBI.
OKuCIUTETbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [JOK
9 peakuun. OKUCIICHUE U 02.10.2023 https://m.edsoo.ru/00adcade
BOCCTaHOBJICHUE https://resh.edu.ru/
bubmnoreka LIOK
10 I'unponus coneit 06.10.2023 https://m.edsoo.ru/00adcd68
https://resh.edu.ru/
IIpakTudeckas pabora Ne 1. Pemenue bubnnoreka [IOK
11 SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME https://m.edsoo.ru/00add448
09.10.2023
«INEKTPOIIUTUYECKAS TUCCOLIMALIMS https://resh.edu.ru/
Konrtponbnas padora Nel mo reme: bubmmoreka [IOK
12 «ONEKTpoInTHIECKast 13.10.2023 https://m.edsoo.ru/00add5d8
JIACCOLINAIHS. https://resh.edu.ru/
[TonoxeHne KuCIOpoa u cepsl B
NIEPUOJUYECKON CUCTEME bubmmoreka [IOK
13 XUMHUYECKUX IJIEMEHTOB, CTPOCHUE https://m.edso00.ru/00add8b2
16.10.2023
nx aToMOB. O30H — aJIOTpONHAs https://resh.edu.ru/
MoauUKaIUS KUCIOpOoa.
Cepa. AmoTpornust cepsl. bubmuorexa [HOK
14 DuU3NYECKUE U XMMUYECKHE https://m.edsoo.ru/00add9d4
. 20.10.2023
cBolicTBa cepel. [IpumMenenue. https://resh.edu.ru/
15 Ceposoaopoa. Cynbhuibt bubmuorexa [JOK
JlabopatopHbIi onbIT No4: 23.10.2023 | https://m.edsoo.ru/00addd12
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PacnioznaBanue cynbdua- u
CyIb(QHUT-UOHOB B PacTBOpE

https://resh.edu.ru/

Cepnucrsiii ra3. CepHucrast KUCIIOTa
u ee conu. JlaboparopHsblii onbIT Ne5:

bu6mmorexa [IOK

16 https://m.edsoo.ru/00addbfa
Pacno3naBanue cynbhaT-uoHOB B 27.10.2023 https://resh.edu.ru/
pacTBope.

Oxkcun cepoi( V). Cepnas kuciiora u bubmorexa HOK
17 ee coiu JIabopatopHslil onbIT Ne6 10.11.2023 hutps. /in.eds00.1/00addec)
. patop } o https://resh.edu.ru/
OKucauTenbHbIC CBOMCTBA bubnuorexa [JOK

18 KOHIEHTPUPOBAHHOM CepHOM 13.11.2023 https://m.edsoo.ru/00addfe2
KHUCJIOTBL. https://resh.edu.ru/
IIpakTudeckas paGora Ne 2. Pemenue bubnmoreka [IOK

19 SKCHEPUMEHTANIBHBIX 33]a4 110 TEME https://m.edsoo.ru/00ade104

17.11.2023
«IToarpynma kucimopoaa» https://resh.edu.ru/
[ToHsiTHE O CKOPOCTH XUMUYECKUX bubnuorexa HOK
20 peakuuii. Katanuszatopsl. https://m.edsoo.ru/00ade348
20.11.2023
XHUMHUECKOE paBHOBECHE https://resh.edu.ru/
[Tonoxenue azora u pochopa B
MEPUOUYECKON CUCTEME bubnmnorexa HOK
21 XUMHUYECKUX HJIEMEHTOB, CTPOCHUE https://m.edsoo.ru/00ade488
. 24.11.2023
ux aToMoB. A30T. CBOMCTBa, https://resh.edu.ru/
MIpUMEHEHNE
but6mmoreka [IOK
Amvmvuak. Ouznyeckrue 1 XUMUIECKUE

22 . R 97 11.2023 https://m.edsoo.ru/00ade64a
cBoiictpa. [lonydenue, npuMeHeHue 11 https://resh.edu.ru/
Conu ammonus . JIabopaTopHBIii bubnmnorexa [JOK

23 Ne7: B i 7 //m. .

OTIBIT 3aMMOJIEVCTBUE COJIEN 01.12.2023 https://m.edso00.ru/00ade802

dAMMOHU CO IICJI09YaMHu

https://resh.edu.ru/
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[IpakTuueckas pabora Ne 3.

bu6mmoreka [IOK

24 «ITonyuenne ammMHaka U U3y4eHue https://m.edsoo.ru/00ade64a
. 04.12.2023
€ro CBOWCTB» https://resh.edu.ru/
bubmuorexa [JOK
AzotHas kuciora. CtpoeHue
25 1 08.12.2023 https://m.edsoo.ru/00adea28
MOJICKY B LIOTYHCHHE. o https://resh.edu.ru/
. N bubmuorexa [JOK
OxucnuTensHbIe CBOMCTBA a30THOM
26 11.12.2023 https://m.edsoo.ru/00adec8a
KHCTIOTRE o https://resh.edu.ru/
bu6nunoreka [IOK
27 Conu a30THOM KHCIIOTHI 15.12.2023 https://m.edsoo.ru/00adec8a
https://resh.edu.ru/
docdop. Amnorponus pocdopa. bubmorexa HOK
28 Croii 18.12.2023 https://m.edsoo.ru/00adeeab
BoficTBa docopa o https://resh.edu.ru/
Oxcun pochopa(V). bubnmnorexka [JOK
29 OptodocdopHas KUCIOTa U €€ COJIH. https://m.edsoo.ru/00adf004
22.12.2023
MunepanbHbie y100peHusl. https://resh.edu.ru/
[IpakTuyeckas padota Ne 4. bubmmoreka [IOK
30 «Onpez[eanI/Ie MUHEPAJIbHBIX 95 12 2023 https://m.edsoo.ru/00adf180
yA00peHMi» https://resh.edu.ru/
[Tonoxxenue yriepoja u KpeMHUS B
MEPUOJUYECKON CUCTEME bubmmoreka [IOK
31 XUMUYECKUX IJIEMEHTOB, CTPOCHUE https://m.edso00.ru/00adf306
29.12.2023
UX aTOMOB. AJIJIOTPOITHBIE MOIU(U- https://resh.edu.ru/
Kalluu yriaepoaa
Oxcup yranepona (11): coiicTsa, bubnmnorexa [JOK
32 ¢dusnonornueckoe aecTBrue Ha 12.01.2024 https://m.edsoo.ru/00adf518

OpraHu3m

https://resh.edu.ru/



https://m.edsoo.ru/00ade64a
https://resh.edu.ru/
https://m.edsoo.ru/00adea28
https://resh.edu.ru/
https://m.edsoo.ru/00adec8a
https://resh.edu.ru/
https://m.edsoo.ru/00adec8a
https://resh.edu.ru/
https://m.edsoo.ru/00adeea6
https://resh.edu.ru/
https://m.edsoo.ru/00adf004
https://resh.edu.ru/
https://m.edsoo.ru/00adf180
https://resh.edu.ru/
https://m.edsoo.ru/00adf306
https://resh.edu.ru/
https://m.edsoo.ru/00adf518
https://resh.edu.ru/

Oxcun yrnepona (1V). Yronenas

butmmoreka [JOK

33 CTOTA I G COMIL 15.01.2024 https://m.edsoo.ru/00adf68a
https://resh.edu.ru/
JlabopaTopHbIit onbIT Ne§: bubnmnoreka [JOK

34 KauecTtBenHnas peakius Ha KapOOHaT- 19.01.2024 https://m.edsoo.ru/00adfc20
VOH https://resh.edu.ru/
[IpakTugeckas padora Ne 5.

ITonyuenne okcuaa yraepoaa (I1V) n bubmorexa [TOK

35 . https://m.edsoo.ru/00adfd9c

M3yuyeHue ero cBorcts. Pacmo- 22.01.2024 _
https://resh.edu.ru/
3HaBaHHE KapOOHATOB
Kpemnnii u ero coequHeHus.
. bu6nmoreka [IOK
Crexno. Lement. JlabopatopHsIit

36 NeO: K 96.01.2024 https://m.edsoo.ru/00adfebe
ombIT Ne9: KauecTBeHHas peakius Ha .01. https://resh.edu.ru/
CUJIMKAT-UOH
O06001enne MaTeprana mo TeMaM: bubnuorexa [JOK

7 K LA /m. .

3 «Kucmopon u pochop. A3oT 99.01.2024 https.//m eds00.ru/00ae006¢
dbocdop» https://resh.edu.ru/
KonTponbhas paboTta o Temam: bubnunoreka [IOK

LA //m. .

38 «Kucnopon u pocdop. Azot u 02.02.2024 https://m.edsoo.ru/00ae027e
dbochop». https://resh.edu.ru/
[Tonoxxenue meTamioB B
NIEPUOJUYECKON CUCTEME bubnuoreka [IOK

39 XUMHYECKHX 3aeMeHToB JI. U. https://m.edsoo.ru/00ae054e

05.02.2024
MenpeneeBa. Mertamueckas CBA3b. https://resh.edu.ru/
du3nvecKue CBOWCTBA METAIIOB
XUMUYECKHE CBOMCTBA METAJLIOB. bubnuorexa [JOK

40 .

Psin HanpsxeHnii MeTaIIOB. 09.02.2024 | https://m.edsoo.ru/00ae080a

41 [lenounkie metamabl. Haxoxaenue B bubmuorexa [JOK
npupoze. Pusnueckue u 12.02.2024 | https://m.edsoo.ru/00ae0bf2
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XUMHUYECKHE cBOMcCTBa. [Ipumenenue.

https://resh.edu.ru/

bubmnoreka LIOK

42 Kanbmnuii 1 ero coenuHeHUs. 16.02.2024 https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/
bubmuorexa [JOK

JKecTKOCTh BOJBI U CIIOCOOEI €€
43 TOAHCHIS 10.02.2024 https://m.edsoo.ru/00ae103e
YCTpaHCHUA. e https://resh.edu.ru/
Amromunanii. Haxoxxnenue B Bubmaozexa LIOK
44 o CRONCTEA AUTH0 93.02.2024 https://m.edsoo.ru/00ael1156
TPHUpPOAC. LBOUCTR MUHHA. o https://resh.edu.ru/
AMdoTepHOCTH OKCHIA 1
TUAPOKCH/IA aTFOMHHHUS.
. bu6nuoreka [IOK
Jlaboparopublif onbIT NelO:
45 - . 96.02.2024 https://m.edso0.ru/00ae1156
OlyueHUe vrlxmpo cHa AIIFOMAHUS .02. https://resh.edu.ru/
U B3aUMOJIEMCTBUE €T0 C KUCIOTAMHU
U IIEJI0YaMH.
O060011eHre 3HAHUHT 110 TEME
bu6nmoreka [IOK
«Onementsl |A—IIIA-rpynn
46 Ol 26 01.03.2024 https://m.edso0.ru/00ael1278
TCPHOIHECCKOM TADTHLBT T https://resh.edu.ru/
XAMHAYECKHUX DIIEMEHTOB).
XKenezo. Haxoxmenue B mpupo/e. bubmmorexa LIOK
47 . https://m.edsoo.ru/00ael4b2
CBoiicTBa xee3a. 04.03.2024 _
https://resh.edu.ru/
OKCI/II[I:I, I‘H,Z[pOKCI/I,Z[BI " CoJIn
xenesza(ll) u sxemnesa(lll)
. . bu6mmoreka [IOK
48 JlaGopatopwbiii ombiT Nel 1: https://m.edsoo.ru/00ael14b2
[Monyuenue ruapokcuaos xeresa(ll) 08.03.2024 DS A0. '

u xene3a(lll) u B3aumoneiicTeue ux ¢
KHUCJIOTaMU U IIeJI0YaMHu.

https://resh.edu.ru/
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JlaGopaTopHsrit ombIT Nel2.
KauecTBeHHBIC peakIuy Ha HOHBI
xenesa (1) u (11).

49

ITousatue o meramnypruu. Crnocoosl
MOJTy4eHHst MeTauioB. [Ipobiembl
0€30TXO0/IHbIX IPOU3BOICTB B

but6mmoreka [JOK
https://m.edsoo.ru/00ae15e8

11.03.2024
METAJULyprUH U OXpaHa https://resh.edu.ru/
OKpYKarolle Cpespl.
bu6nmoreka [IOK
50 CnunaBel. https://m.edsoo.ru/00ae15e8
15.03.2024 https://resh.edu.ru/
[IpakTudeckast padota Ne 6. Pemenue
51 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME 18.03.2024 https://resh.edu.ru/
«MeTaibl U KX COSTUHCHUS.
O06o00meHre 3HaHUH 0 TeMe bubmorexa HOK
52 06 N 99 03.2024 https://m.eds00.ru/00ae1886
«O01IHMe CBOMCTBA METAILIIOBY. .03. https://resh.edu.ru/
bu6nunoreka [IOK
KontponbHast paboTa mo teme:
>3 «OO01ue CBOKCTBAa METAILIIOBY 05.04.2024 https://m.eds0.ru/00ae1ae8
= TIOB. T https://resh.edu.ru/
[TepBoHavanbHBIC CBEICHUS O
CTPOCHHMH OPTaHUYECKUX BEIIECTB. bubnmnorexa HOK
o4 OCHOBHBIE TIOJIOKEHUS TEOPUU https://m.edsoo.ru/00aelc64
08.04.2024
CTPOEHHUSI OPraHUYECKUX https://resh.edu.ru/
coenquuenuit A. M. bytieposga.
N3omepus. YnpomieHHas bubmuotexa [JOK
55 Knaccn(pnxajum OpraHUYecKuX 12.04.2024 https://m.edsoo.ru/00aelc64
COCIMHEHU I https://resh.edu.ru/
56 [IpenensHble yrierogopoasl. Metan, bu6nunoreka [IOK
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oTaH. PU3MYECKHE U XUMHUYECKUE 15.04.2024 = https://m.eds00.ru/00ae1d86
cBoictBa. [IpumeHenue. https://resh.edu.ru/
HenpenenpHbie yrieBoaoposl.

P Y P bu6mmorexa [IOK
Otuned. PU3NYECKUE U XUMHUYECKHE

o7 . https://m.edsoo.ru/00ae35e6
cBoiicTBa. [I[pumenenue. AneTuseH. 19.04.2024 _

https://resh.edu.ru/
JIneHOBBIE YTIEBOIOPOIbI
IIpupoaHbIE ICTOYHUKHU
yriieBogoponos. [Ipuponnsiii ras.

58 https://resh.edu.ru/
HedTs. 3ammura atmocdepHoro 22.04.2024 .

BO3/lyXa OT 3arpsi3HEHUS
OpnHoaToMHBIE CIUPTHL. MeTaHOII. bubnmnoreka [JOK

59 OrtaHoi. DU3NOIOTrNYECKOE JEHCTBUE 96.04.2024 https://m.edsoo.ru/00ae3de8
CIIUPTOB Ha opranus3M. [Ipumenenue o https://resh.edu.ru/
MHOroaToOMHbIE CITUPTHI. butmmoreka [JOK

.T . /m. .

60 OTUICHIIIMKOIG. [ muiepuH 99.04.2024 https://m.edso00.ru/00ae1750
IIpumenenue. https://resh.edu.ru/
MypaBbrHas U YKCYCHasi KHCIIOTHI.

61 https://resh.edu.ru/
Tpumerenwe. 03.05.2024
Bricmme kapOOHOBBIE KHCIIOTHI.

62 https://resh.edu.ru/
CrnoxHbie 3(UpBHL 06.05.2024 :

bu6nuoreka [IOK
Kupsl. Ponb :xupoB B mpouecce

63 5 . 10.05.2024 https://m.edsoo.ru/00ae3f50
oOMeHa BEIIeCTB B OpraHU3Me. .05. https://resh.edu.ru/
I'moko3a, caxaposza. Haxoxnenue B
npupose. Poib ritoko3bl B TUTAaHUU bubmmoreka LIOK

4 . /Im. .
6 U YKPEIUICHHH 3]I0POBbS 13.05.2024 https://m.edso0.ru/00ae4270

JlaGopaTopHsrit ombIT Nel3.
KauecTBenHas peakiys Ha TJIIOKO3Y.

https://resh.edu.ru/
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Kpaxman, nemnono3a — OpupoIHbIe

bubmmorexa [JOK
65 momvepet. pimererne. 1 https://m.eds00.ru/00ae4270
JIaGopatophslii onbiT Nel4. 17.05.2024 o '
https://resh.edu.ru/
KauecTBeHHas pe-akius Ha KpaxMad.
benku - 6uonomumepsl. Cocta
0enkoB. Posib 6€IKOB B TUTAHUMU. bubmuorexa [JOK
66 JIaGopaTOpHBIii OTIBIT 1 90.05.2024 https://m.edsoo.ru/00ae0d0a
Nel5.KauecTBeHHBIC peaKiuu Ha o https://resh.edu.ru/
OeIoK.
[TostmMepsI — BEICOKOMOJICKYJISIPHBIE
bu6nunoreka [IOK
coeaunenus. [TonuaTuieH.
67 1 https://m.edsoo.ru/00adb33c
[Tonunponunes. I[lonusu- 24.05.2024 .
https://resh.edu.ru/
Huwixiopua. [Ipumenenue
bu6nmorexa [IOK
68 Xumus u 310poBbe. JlekapcTsa. 1 97 05.2024 https://m.edsoo.ru/00ad9ch2
https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLECCA
OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI JIS1 YYEHUKA
1. Xuwmwus, 8 knacc/ I'abpuensn O.C., OctpoymoB W.I'., Cnankos C.A.,
AxuunonepHoe obmectBo «M3narensctBo «lIpocsemienuey, 2023r.
2. Xumus, 9 knacce/ Pymsutuc I'.E., ®enpaman @.I'., AknmoHepHOE 0011IeCTBO
«M3parenbcTBO «IIpocBenienue», 2019r.

METOIUYECKHUE MATEPHUAJIBI UISA YUUTEJISA

1. https://rosuchebnik.ru/ - "IIpocsemenue" Koprnopamus Poccutickuii
y4eOHUK.

2. Tabpuensa O. C., BockoboitnukoBa H. II., flmykoBa A. B. Hacronbhas
KHUTa yuuTess. Xumus. 8 ki1.: Metonudeckoe nocodue. - M.: [Ipoda, 2021.

3. T'abpuensa O. C., SAmykoBa A. B. Terpanp ays 1a00paTOpHBIX OMBITOB H
npakTuyeckux padot. 8§ ki. Kk yueOHuky O. C. I'abpuensna «Xumwus. 8
kiace». M.: [Ipoda, 2022.

4. T'abpuensH, O. C. Metoanueckoe nocobue k yuebHuky O. C. ['abpuensina
«Xumusy. 8 kiace / O. C. I'abpuensn. — M.: Jlpoda, 2021. — 109.

5. I'aOpuensn, O. C. Merognueckoe nocodbue k yueonuky O. C. ['abpuensina
«Xumusy. 9 knace / O. C. I'abpuensa. — M.: [Ipoda, 2021. — 108,

6. XuMud: TexHonoruyeckue kaptol kK yueonuky O. C. 'abpuensna «Xumus. 8
KJacc»: Metoauueckoe mocobue / JI. . AcanoBa. — M.: [Ipoda, 2020

7. Xumus. 8 ki.: KoHTponbHble U mpoBepouHble paboThl K yueOHuky O. C.
labpuensna «Xumus. 8» / O. C. T'abpuensn, II. H. bepeskun, A. A.
VYiakosa " Tp. - M.: Hpoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.edu.ru - ®enepanbHble 00pa3oBaTeIbHBIC PECYPChl I OOIIETo

oOpa3zoBaHusi/
https://educont.ru/ - Karamor nudpoBoro 00pa30BaTEILHOIO KOHTEHTA.
http://school-collection.edu.ru/ - Enunas kosuiekius uppoBbix 00pa3oBaTeIbHBIX

pecypcoB.
http://www.hemi.nsu.ru/ -  OCHOBBI ~ XUMHH.  ODJEKTPOHHBIH  y4COHUK.

http://hemi.wallst.ru/ - OOpa3oBaTelbHBI CaUT IS MIKOJBHUKOB IO XUMHH
https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHOCOBaA
https://vos.olimpiada.ru/ - Bcepoccuiickast oJMMITHaa IMIKOJbHUKOB.
https://chem8-vpr.sdamgia.ru/ - Peury BIIP.
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https://turlom.olimpiada.ru/news/436
https://vos.olimpiada.ru/
https://chem8-vpr.sdamgia.ru/%20-%20Решу

http://him.1september.ru - Emunas komaekums LIOP: IlpenMerHas KOJUICKIIUS

«XUMUA.
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