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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO o00mIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3ylbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHMsl, IPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha ocHOBe (denepanbHOH paboyelt mpoOrpamMmbl
BOCIUTAHUS U C YYETOM KOHIIETIIMH MPENOJaBaHus yueOHOTo mpeaMeTa « XUMHUsI»
B 00pa3oBaTeIbHBIX opranusanusax Poccuiickoit deaeparuu.

[Iporpamma mo xumMuu Ja€T TMpeACTaBICHHE O LeJsAX, oOueill crpaTeruu
oOydeHHMsI, BOCIHUTAHMUS M PaA3BUTUS OOYYAIOLIUXCS CPEICTBAMH YYEOHOIO
npeaIMeTa, yCTaHABJIMBAET  00s3aTEIBHOE IpeIMETHOE coJiep KaHue,
MpeaycMaTpUBaeT paclpesiefieHe €ro 1o KiaccaM U CTPYKTypUpOBaHUE IO
paszmenaM M TeMaM MpPOrpaMMbl IO XUMHUH, OMNPEIENSIeT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKH COJIep KaHMS, PEKOMEHIyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS! XUMHM C€ Y4Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3ed, JIOTUKM  y4eOHOro mpolecca, BO3PACTHBIX
ocoOeHHOCTeW OOydarommxcs, OMNpelessieT BO3MOXHOCTH —NpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHMSI OCHOBHOW 0Opa3oBaTeIbHOMU
MpOrpaMMbl Ha YPOBHE OCHOBHOT'O 00Iero oOpa3oBaHus, a Takke TpeOOBaHUN K
pe3ysbTaTaM oOy4eHHs] XUMHUH Ha YPOBHE IIeJIe M3y4eHHs TPeIMETa 1 OCHOBHBIX
BUJOB y4e€OHO-TIO3HABATEIBHOM JESITENIbHOCTH OOYy4YarolIerocsi Mo OCBOEHUIO
y4eOHOT0 COJIep KaHMUS.

3HaHWEe XUMHH CIY>)KHT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aroIerocsi, €ro MpeACTaBICHU O MaTepUATbHOM €JIMHCTBE MHPA, BAXKHYIO
poJib UrparoT (popMUpyeMble XUMHUEH MpEeCTaBICHUS O B3aUMOINPEBPALICHUSX
SHEPTruu U 00 HBOJIIOIMHU BEIIECTB B MPHUPOJAE, O MYTIX pPELICHUs TI00aNbHbBIX
npo0ieM yCTOWYMBOIO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, MPOOIIEM 3IPaBOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJIi  CaMOpas3BUTHS U
(bopMHUpOBaHUs KYJIbTYpbI IUYHOCTH, €€ 001Iel n QyHKIHOHATBHONW IPAMOTHOCTH,

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIIIJIEHUS W TBOPYECKUX CIIOCOOHOCTEN
oOy4YaromMXcs, HABBIKOB HX CaMOCTOSITENIbHOM  Y4eOHOW  JIeATEeIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEAOBATENIbCKUX YMEHUHM, HEOOXOAUMBIX KakK B
MOBCEAHEBHOM JKU3HU, TaK U B MPO(deCcCUOHATBHOM eTeIbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
1[EJI0CTHOTO B3TJIs1a HA €IMHCTBO MPUPOJIBI M YETIOBEKA, SBJISIETCS] OTBETCTBEHHBIM
ATanoM B QOPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00 y4arOIINXCS;



criocoOCTBYeT (hOPMHUPOBAHUIO IIECHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOM BKJIaJl B DKOJOTUUYECKOE
oOpa3zoBaHue 00yUYaIOIINXCS.

JlanHble HampaBlieHHs] B OOYYCHHH XUMHUU OOECIEeUMBAIOTCA CHelu(uKon
colepKaHMUsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABJSIETCS  MEJaroruyecku
aZanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHUU Ha OTIPEACIIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOT'O OOIIEro 00Opa3oBaHMs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYArONTUMHUCS CHUCTEMBbI TEPBOHAYAIBHBIX TMOHATHH XWUMHUU, OCHOB
HEOPraHMYECKONM XUMHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX ITOHATHM
OPraHUYECKOU XUMMUHU.

CtpykTypa coaepkaHHs MPOTpaMMbl IO XUMUHM CHOPMUPOBAHA HA OCHOBE
CHUCTEMHOro moaxoja k e€ umsydeHuto. CoaepikaHue CKIaJBIBACTCS U3 CHCTEMBI
MMOHATHH O XMMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATHH O XUMHUYECKOU
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYpPHO OpPraHW30BaHbl 10 MPUHIUITY
MOCJICI0BATEILHOTO Pa3BUTHUSI 3HAHUM Ha OCHOBE TEOPETHUECKUX MPEACTaBICHUM
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akoHa J[. . MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMHUU;

— YUEHHUSI O CTPOCHUHU aTOMa U XUMUUYECKOU CBS3H;

— TpeAcTaBICHUH 00 DIEKTPOJUTUUECKOW JHUCCOLMAIIMK BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE OMIMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (JAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHS K JPYromMy, BBINOJMHSAS (YHKIUU OOBICHEHUS U MPOTHOZUPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHHS U TOJIyYEHUs
M3y4aeMbIX BEIECTB.

OcBoeHHMe TMporpaMMmbl 0 XUMHH  CIHOCOOCTBYeT  (HOPMHUPOBAHUIO
MPECTaBICHUS O XUMUUYECKON COCTaBJISAIONICH HAyYHON KapTUHBI MHpPA B JIOTHKE
e€ CHUCTeMHOW NpPUPObl, IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHUsS B Hayke. M3ydeHue XWMHU MPOUCXOIUT C MPHUBIICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX NpeaAMeToB: «OKpyXKalomui MHUP»,
«buonorus. 5-7 xnaccer» u «Pusuka. 7 Kiaace».

[Ipy wu3yyeHUH XUMUU TPOUCXOAUT (OPMUPOBAHUE 3HAHUUA OCHOB
XUMHUYECKOM HAayKH KaK 00JacTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHUYECKOMN
JESATeTLHOCTH YEJIOBEKAa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3agaya ydeOHOro mpeamera COCTOMT B (POPMHPOBAHUHU CHUCTEMBI XUMHUYECKHX
3HAaHUN — Ba)XKHEHUIIUX (DAKTOB, OHATUN, 3aKOHOB U TEOPETUUECKUX TMOJIOKECHUH,
JOCTYIHBIX OOOOIICHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B



NPUOOIICHMM K HAyYHBIM METOJaM II03HAHMS TIPH HW3YYCHUM BEIIECTB M
XHMHYECKUX peaKIuii, B POPMHUPOBAHUN W PA3BUTHH ITO3HABATCIBHBIX YMCHHH M
WX TIPUMCHCHUHW B YYCOHO-TIO3HABATEIBLHONH H  y4eOHO-HCCIIEI0BATEIBCKOM
JCATCIBPHOCTH, OCBOCHWUHW TMpaBMJI 0E30ITaCHOr0 OOpalleHHs C BEIIECTBAMH B
MOBCEIHEBHOM KU3HHU.

[Tpr M3ydeHNM XMMHHM Ha YPOBHE OCHOBHOTO 00IIEero oOpa30BaHUs Ba)KHOE
3HAYEHWE MPUOOPEIIN TaKKE IEJH, KaK:

— (¢$OopMHpOBAaHHWE HWHTEJUICKTyaJIbHO pPa3BUTOM JUYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSATEIHLHOMY IPHUHATHIO PEIICHUH,
CIIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIIOITUMCS YCIIOBUSIM JKU3HH;

—  HampaBJICHHOCTh OOYYECHHsSI Ha CHCTEMaTH4YeCKOe TPHOOIICHHE
oOy4JaroIMXCcsd K CaMOCTOSTCIBHOW TO3HABATEIBLHOW JACSITCIBHOCTH, HAYYHBIM
METO/IaM TIO3HaHMs, (OPMHUPYIONIMM MOTHBAIIUIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHre ycloBUM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO 00yYarOIIUMHUCS
OIBITA Pa3HOOOPA3HOW JEATEIHHOCTH, IMO3HAHUS W CaMOITIO3HAHMS, KIFOUYCBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), UMECIOIIMX YHHBEPCAIbHOE 3HAYCHHE IS
Pa3IUYHBIX BUIOB JICATCILHOCTH;

— (¢dopmupoBaHrue oOmeH (GYHKIMOHATBHOM M  €CTCCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMCHHH OOBSICHATH M OICHUBATH SIBIICHUS
OKPYXAIOIIEro MHpa, MCIOJb3ys 3HAHUS W OIBIT, MOJYyYCHHBIC TPU H3yYCHUHU
XMMHH, TIPUMEHATh HMX NPH PEHICHUU MPoOJIeM B TOBCCAHCBHOW JKHU3HH M
TPYIOBOM JIEITEILHOCTH;

— (QopMupoBaHHE Yy O0OYyYalOUUXCS TYMAHUCTUYCCKUX OTHOIICHHM,
MOHUMAaHUS 1IEHHOCTH XWUMHYECKUX 3HAHWW JUJII BBIPAOOTKH SKOJOTHYECKH
1eJIeCO00Pa3HOr0 TOBEJCHUS B OBITY M TPYIOBOM JCATCIBHOCTH B IEIAX
COXPAHCHHMS CBOCTO 3J]0POBbS M OKPYKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIlMM K OOYYCHHIO, CITOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIMTAHMIO HA OCHOBE YCBOCHHS  OOIICYEIIOBEYCCKUX  I[ECHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQUIS W HANPABICHHOCTH JAJTbHEUIIETO
oOy4eHUs.

OOmiee 4YUCIIO YacoB, OTBEACHHBIX I HW3YYCHHS XUMHHM Ha YpPOBHE
OCHOBHOI0 0011er0 0Opa3oBanusi, coctaniseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B Hezlelno), B 9 kiacce — 68 yacos (2 yaca B HEZIEIIO).



COILEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaIbHbIe XUMHUYECKHE NIOHATHS

IIpenmer xumuu. Posib XMMHUHM B KU3HU 4YellOBEKa. XUMUs B CUCTEME HayK.
Tena u BemecrtBa. PuU3NYECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
seutecTs. [loHsTne o mMeronax mo3HaHus B XMMHUHU. UHUCThIE BELIECTBA U CMECH.
Crioco0bl pa3aeneHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClIOkKHBIE BeleCTBa. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumuueckass Qopmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKkOH TIIOCTOSHCTBAa cocTaBa BemiecTB. (OTHOCHTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJIEKYJISIpHas Macca. MaccoBast 10Js1 XUMHUYECKOrO 3JIEMEHTA B
COCMHECHUM.

KonunuectBo BemecTBa. Monbs. MonsipHas macca. B3anMocBsi3b KOJIMYECTBA,
Macchl M 4YHCJAa CTPYKTYPHBIX eauHMI] BemiectBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCIMHEHUM.

dusnyeckue U XMMUYECKUE sBICHUA. XUMHUYECKas peakius U €€ IpU3HaKU.
3aKOH COXpaHEHHs Macchl BeUIECTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XAMUYECKUX PeaKIuil (COeAMHEHUS, pa3IoOKEHUs, 3aMeILeHHsI, 0OMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYJ0i, MpaBWiIaMu paboThl B J1abOpaTopuu u
npuéMaMu 0OpalleHus C J1abopaTOPHBIM 00OPYAOBAHUEM, U3YUEHHE U OIMCAHUE
¢u3nyecKkux CBOWCTB 00pa3lloB HEOPraHMYECKUX BEUIECTB, HaOIIOJCHHE
¢usnveckux (TUIaBJICHHUE BOCKA, TasHUE JIbJa, PACTUPAaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJICHCAIUS BOJbI) M XUMHUYCCKUX (TOpEHHE CBEYH, MPOKAIMBAHUC
MEJIHOW TPOBOJIOKH, B3aMMOJICHCTBUE MeJla ¢ KUCIIOTOMH) sIBIICHUH, HAOII0IeHIE U
OIMCAaHHWE TPU3HAKOB TPOTEKAHUS XUMHUYECCKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHCIOTBHI C XJIOPUAOM Oapusi, pas3iioKeHUE TUAPOKCUAA
menu (I1) mpu HarpeBanuu, B3aumo/ieiicTBre xeiesa ¢ pactsopom conu meau (11),
U3y4YEHUE CIOCOOOB pa3fefieHUs] CMECEH: C MOMOILbI0 MarHuTa, (pUIBTPOBAHUE,
BbIMIApUBAHKE, TUCTUIUISILMSA, XpoMaTorpadus, MPOBeICHUE OYUCTKU MOBAPEHHOU
coiny, HaONIOAEHWE W  ONMCAaHUWE  PE3yJIbTaTOB  IPOBEJICHUS  OIBITA,
WUTKOCTPUPYIOLIETO 3aKOH COXPAaHEHMs MAacChl, CO3JaHUE MOJEIECH MOJEKYI
(IIapoCTePIKHEBBIX).

BaxHeiue npeacTraBuTe/ M HEOPraHMYeCKUX BellecTs

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kuciopon — 371€MEHT U IpOCTOE
BemiecTBO. HaxoxaeHue Kuciopoga B Mpupojie, (U3NYECKHE U XUMUYECKHE
cBorictBa (peakiuu ropenus). Oxcunabl. [Ipumenenue xuciopona. CrocoObl



MOJIyYeHUsT KUCIOpoJa B J1abopaTOpuu W MPOMBIIUICHHOCTH. KpyroBopot
KHcJIopoia B mpupoe. O30H — ajutoTpornHas MoAu(UKAIHs KUCIOPO/Ia.

TennoBoit 3PhekT XUMUYECKOW peakIuu, TEPMOXMMHUYECKHE YpaBHEHUS,
9K30- W DHJOTEPMHUYECKUE peakluH. TOIIMBO: yroib U METaH. 3arpsA3HECHUE
BO3JlyXa, YCUJIEHHUE MapHUKOBOTO 3P dhekTa, pa3pyiieHrne 030HOBOTO CIIOS.

Bomopon — »snemMeHnT u mpocrtoe BewiecTtBo. Haxoxkaenwe Bomopona B
npuposie, ¢GU3MYECKHME W XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOOBI
noxydeHusi. Kucimotsl u comnm.

MomnsipHbiif 00BEM ra3oB. Pacy€Tel Mo XUMUUYECKUM YpaBHEHUSIM.

duznueckue cBoucTBa BOAbI. Boma kak pacTtBoputenb. PacTBOpHI.
HaceimeHnple ¥ HEHACBIIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEUIECTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BO/bl. OCHOBAHMUSI.
Ponb pacTBOpOB B MpUpoJie U B KU3HU 4elioBeKa. KpyroBopoT BOJibl B MPUPOJIE.
3arpsi3HeHHUe NpUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJAHBIX BOJ.

Knaccudukanus HeopraHnuueckux coenuHennit. Oxcupanl. Knaccudukarus
OKCHJIOB.  coyieoOpa3yromnire  (OCHOBHBIC, KHCIOTHbIe, aM(OTEpHbIE) W
HecoseoOpasyrome. HomeHkmatypa okcuaoB. Du3nUecKkne W XUMHUYECKHE
CBOMCTBA OKCUJIOB. [loyyeHne OKCHUIOB.

OcHoBanus. Knaccudukanuss OCHOBaHMM: MIENTOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHui. Du3MyecKhe U XUMHYECKHUE CBOWCTBA
ocHoBaHuH. [lonyyeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucior. Ouszndeckue u
XUMHUYECKHE CBOMCTBA KHCIOT. Psn aktuBHoctu MertauioB H. H. bekerona.
[Tomy4yenue KucIoT.

Conu. Homenknarypa coneid. @u3ndeckue U XUMUUYECKHUE CBOMCTBA COJICH.
[Tomyuenue couiei.

['eneTnueckas cBsA3b MEXKY KiacCaMH HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuit IKcnepumenm:

Ka4yeCTBEHHOE OIPENCIIEHUE COACPIKAHUA KUCIOPOIa B BO3AYXE, MOJIYUYCHHE,
coObupaHue, pacro3HaBaHWE M W3YUYCHHE CBOWCTB KHCJIOpPOJAA, HaOJI0/ICHHE
B3aMMOJICVCTBUS BEUIECTB C KHUCIOPOAOM U YCJIOBUS BO3HUKHOBEHHUS U
npekparieHuss ropeHus (moskapa), O3HAKOMIIGHHE C o0OpasliaMd OKCHIOB |
OMHMCaHWE WX CBOMWCTB, IMOJYy4YeHHE, COOMpaHUE, pacClO3HABaHWE W HU3Yy4YEHUE
CBOMCTB BojJopona (ropeHue), B3auMojeicTBue Bojopoaa ¢ okcuaoM meau (1)
(BO3MOYKHO HCIIOJIb30BAaHUE BHICOMATEPHAIIOB), HAOJIOJCHHE O0pa3lloB BEIIECTB
KOJIM4eCcTBOM 1 MOJb, HCCIEOBAaHUE OCOOEHHOCTEW pacTBOPEHUsI BEIIECTB C
pPa3JIMYHON PACTBOPUMOCTBIO, TMPUTOTOBIIEHUE PACTBOPOB C  OIPEACIEHHON
MAacCOBOM JI0JIEM pAaCTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOJBI C METAJUIAMH
(HatpuieMm ©  KaiublueM) (BO3MOXKHO  HCIIOJIb30BaHHME  BHJICOMATEPHAIIOB),



HCCleIOBaHUE OOpaslloB HEOPraHMYECKMX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaOJII0/ICHUEe U3MEHEHHUSI OKPACKU WHIWKATOPOB B pacTBOPAaX KUCJIOT M IIETOYEH,
u3ydeHue B3ammojerictBus okcuma meau (II) ¢ pacTBopoM CepHOM KHCIOTHI,
KUCIIOT C METAJUIAMHU, pPEaKUUW HEWTpajau3alu, IOJIy4eHUE HEPACTBOPUMBIX
OCHOBAHMM, BBITECHEHHE OJHOTO METaJUIa JIPYTMM K3 PACTBOPA COJIH, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3aJlad 110 TeMe «BakHellne Kiacchl HEOPTraHUYECKUX
COCIMHEHUI».

HHepuognuecknit 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. Ctpoenne aTomMoB. XMMHYECKas CBA3b.
OKHCINUTENBHO-BOCCTAHOBHUTEIbHBIE PeAKIUHT

[lepBble MOMBITKH KiIacCU(UKAUM XUMHUYECKUX dyeMeHTOB. [loHsTHE O
IpyIax CXOAHBIX 3JIEMEHTOB (IIEJOYHbIC W IICIOYHO3EMEIbHBIC METaJLIbI,
raJloreHbl, HHEPTHBIE ra3bl). DIIEMEHTBI, KOTOPbIe 00pa3yroT aM(OTEpHbIE OKCH/IbI
Y TUIPOKCHUJIBI.

[Tepuonnueckuit 3akoH. Ilepuoanyeckas cucreMa XMUMAYECKUX JIEMEHTOB [l.
. Menaeneena. Koportkonepuoanas U JUIAHHOIIEPHOJHAA hopmbI
[Tepuognueckont cucrtembl xumMmudeckux 3yeMeHToB 1. 1. Menneneesa. Ilepuoms
u rpynmnbl. DU3NYECKH CMBICH NOPSAIKOBOTO HOMEpPA, HOMEPOB IIEPUOJA H
TPYMIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX anep. M3oTonbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aTroMoB MepBbiX 20 XMMHUYECKHX 3JIEMEHTOB
ITepuognueckonn cucremsl [[. V. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
AJIEMEHTA IO €ro nojokeHuto B [lepunonnueckon cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSA paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAUIMYECKUX CBOWCTB IO TPYIIIAM U IIEPUOJAM.

3nauenue [lepuonnueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMUYECKUX
JJIEMEHTOB U1 pa3BUTUSA Hayku U npaktuku. JI. M. MenzaeneeB — ydéHbli U
Tpa)KIaHuH.

Xumudeckass cBs3b. KoBajeHTHas (MONsipHas ¥ HEHOJSPHAs) CBS3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAS CBSI3b.

CrerieHb  OKHCJICHHS. OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIUU.
ITpouecchl OKUCIEHUSI 1 BOCCTAHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3yYeHHE O00pa3lloB BEIIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBUE
TUJIPOKCHIA LMHKA C PacTBOPaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX  MIPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX  PEAKIUN
(ropenue, peakiiuy pa3ioKEHUs, COSTUHECHUS).

Mesicnpeomemnule céasu



Peanuzanus MeXNpeaMETHBIX CBA3€d NPU M3YYEHWH XUMUU B 8 Kiacce
OCYIIECTBIJISIETCSL 4epe3 MCIOJIb30BaHUE KaK OOIIMUX ECTECTBEHHO-HAYYHBIX
MOHATUHM, TaK W MOHATUM, SBIAIOIINXCS CUCTEMHBIMM JJIsl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IIUKJIA.

OO61mMe ecTeCTBEHHO-HAYYHBIC MOHATHS. HAay4HbIH (haKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaliu3, CHHTe3, KiIaccuduKalus, IEePUOJUYHOCTh, HAOI0JACHHE,
AKCIIEPUMEHT, MOJICTIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHHE.

®usuka: marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIU],
M30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00BbEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (U3MYECKUE BEIUYMHBI, €IUHUIIBI
M3MEpPEHUs, KOCMOC, IJIaHEThI, 3BE3/1bl, COJIHIIE.

buonorusi: hoTtocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIE TMOPOJIH,
TMOJIE3HBIE UCKOTIA€MbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYeCKasl peaKkuusi

ITepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB [l.
N. MenneneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTHM B H3MEHEHUHM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd U HUX
COCIMHEHUN B COOTBETCTBUMU C TIOJOKEHUEM »dJeMEeHTOB B llepmoandeckoii
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BellecTBa: BUIIBI XMMUYECKOW CBS3U. THIBI KPUCTAIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUINA KPUCTAJUIMUYECKON PEHIETKU U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIaccaM HEOPTraHUYECKUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPTraHUUECKUX BEIIECTB.

Knaccudukaiins XuMHYECKAX PEAKIIMHA 10 PA3IMYHBIM MTpU3HaKaM (10 YUCITY
M COCTaBy YYacTBYIOIIUX B pEaKIMU BEHIECTB, MO TeIUIoBOoMYy 3((deKTy, o
W3MEHEHUIO CTETNICHEH OKHCIEHUS XUMUUYECKHX DJIEMEHTOB, M0 OOpaTUMOCTH, IO
YYaCTHIO KaTalau3aropa). JDK30- U SHIOTEPMUUYECKUE PEaKIUd, TEPMOXUMUYCCKUEC
ypaBHEHUSI.

[TonsiTue o ckopoctu xumudeckoi peaknuu. [loHsTHE 00 OOpPaTUMBIX U
HEOOPATHUMBIX XUMUYECKUX peakinusax. [IoHsATHEe O TOMOTE€HHBIX U T€TEPOreHHBIX
peakuusx. [lonsitue o katanuze. [loHATHE 0 XMMUYECKOM paBHOBeCHH. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHMHUYECKON pEAKUMH U TMOJOXKEHHE XUMHYECKOTO
paBHOBECHSL.

OKHUCIUTEIPHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMHM,  JJEKTPOHHBIA  OayaHc
OKHCINUTEJIFHO-BOCCTAHOBUTEIIHLHOM peaKLuu. CocraBienue ypaBHEHUM



OKHCITUTEIbHO-BOCCTAHOBUTEIIPHBIX ~ PEAKIMA C  KCIOJIb30BAHMEM  METOjla
AJIIEKTPOHHOTO OaaHca.

Teopust 2IEKTPOTUTUUECKON AUCCOIMAIIUN. DIESKTPOIUTHI U HEAICKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MexaHHU3M JIUCCOIMAIIMM BEIIECTB C PA3IUYHBIMH BUJIAMHU
xumudeckon cBsizu. Crenens auccormanuu. CUabHbIE U C1a0ble dJIEKTPOIUTHI.

Peakiiuu noHHoro oo6MeHa. Y ciaoBUs MPOTEKaHUs PEaKIIuii HOHHOTO 0OMeEHa,
MOJIHBIE U COKpAIIEHHBbIC HOHHBIC ypaBHEHMs peaknuid. CBoOHCTBa KHCIIOT,
OCHOBaHMW W COJiedk B CBETE€ TMPEJCTABICHUN 00 O3JIEKTPOJIUTUYECKOM
nuccormanuu. KauecTBeHHbIe peakiinuy Ha HOHBI. [loHsTHE O THApPOIN3E CONCH.

Xumuueckuil IKCnepumenm:

O03HAKOMJICHHE C MOJEISAMHU KPUCTAJUTMYECKUX PEMIETOK HEOPTraHUYeCKUX
BEIIECTB — METAJVIOB W HeMeTaioB (rpadura M aiMmasa), CIOXKHBIX BEIICCTB
(X7opuIa HaTPHs), UCCIICOBAHNE 3aBHCHUMOCTH CKOPOCTH XHMHYECKOW peaKInu
OT BO3ACHCTBHS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE AJIEKTPOIPOBOJIHOCTH
pacTBOPOB BEIIECTB, IMpoIlecca JUCCOLMAIIMU KHUCJIOT, IIeJo4el u  cojei
(BO3MOXKHO  HCIIOJIb30BaHME  BHJEO  MaTepUAIOB), IMPOBEIACHHE  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKM  TMPOTEKAHHWS  peakiuid  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIICICHHE Ta3a, O0O0pa3oBaHUEC BOJbI), OIBITOB,
WUTFOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIIMMA
(ropeHue, peakiuu pas3lioKEHHUs, COCTUHECHHS), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIBKD KAYECTBEHHBIX PpPEAKIUM HA  HOHBI, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/a4.

HeMeTaJ/Ibl M HX COeTHHEHHS

OO6mas xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (U3UYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHUMHUYECKHE CBOMCTBA Ha TIpuUMEpe  XJopa
(B3aUMOJICHCTBHE ¢ MeTaUIaMH, HEMeTallJIaMH, IIejlouaMu). XJIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XUMHYECKHUE CBOMCTBA, MOJy4deHUe, npuMmeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA Ha OpraHuW3M 4YesoBeKa. BakHeWiue XJOopuibl U UX
HaxO0XXJICHUE B TIPUPO/IC.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OcoOeHHOCTH CTpOeHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (u3nuecKkue CBONCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa U Cephbl. AJUIOTPOIHBIE MOIU(DUKAIIUKA KUCIOPOaa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBoAopoid, CTpoeHUE, (PU3HUYECKUE U
XxuMudeckre cBorcTBa. OKCHABI Cephl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepnHast kuciora, (QHU3MYECKHE H XHMHYECKHe cBoiictBa (0Ommme Kak
NpeACTaBUTENs Kilacca KHCIOT W crendduyeckue). XHUMHYSCKHE PEaKIuH,
JIeXKAIIMe B OCHOBE MPOMBIIUICHHOTO CHoco0a TMOJIy4eHUs CEPHOM KHUCIIOTHI.
[Tpumenenue cepHoit kuciaotsl. Conu cepHON KUCIOTHI, KAUECTBEHHAS peaKIus Ha



cynabdar-non. Haxoknenue cepbl U €€ COCIMHECHHUN B TNPHUPOJC. XHMHYECCKOE
3arps3HCHHE OKPYXKAroIled Cpeabl COCIUHCHHUSIMH Ccepbl (KHCIOTHBIC OMKIH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS .

OOmass xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTCIICHH OKUCICHUS. A30T, paclpocTpaHEHUE B IPHPOJE,
(bu3rUecKre ¥ XUMHUYECKHE CBOMCTBa. KpyroBopot a3oTa B nmpupojae. AMMHAK, €ro
(bu3MYeCcKre U XUMUYECKHE CBOMCTBA, MOJyUYeHUEe U ipuMeHeHne. CoJln aMMOHHS,
X QU3HYECKHE U XUMHYCCKHE CBOMCTBA, MpUMEHEeHHEe. KauecTBeHHas peakius Ha
WOHBI aMMOHHMsSI. A30THas KHCIIOTa, €€ MOJydeHue, (PU3NYCCKHUE U XUMHUYCCKHEC
cBolicTBa (OOIIME Kak TMPEICTAaBUTES Kiacca KHUCIOT W crenu(uveckue).
Hcnonb30BaHWe HUTPATOB W COJCH aMMOHHMS B KayeCTBE MHMHEPAIbHBIX
ynoopeHnii. XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOMIEH Cpeibl COSAMHCHUSIMHU a30Ta
(KUCIIOTHBIC JIOKIH, 3arpsA3HEHHE BO3JayXa, MOYBBI M BOJ0EMOB). Docdop,
alytoTponHbie Moaudukanuu ¢ocdhopa, (HU3MYECKUE M XHUMHYECCKHUE CBOWCTBA.
Oxcup pochopa (V) u hochopHas kuciaora, GU3NISCKUE U XUMUIECKHE CBONCTBA,
nosryuerue. Mcmonbp3oBanue (ochaToB B KaUeCTBE MUHEPATBLHBIX YAOOPCHHM.

O6mas xapakrepuctuka 3eMeHTOB |VA-rpynmbl. OcoOeHHOCTH CTpOEHUs
aTOMOB,  XapaKTepHbIC  CTEMEHW  OKHUCICHHS.  YIUIEpOJa,  aJUIOTPOIHBIC
MOAM(UKALIUKA, PACHPOCTPAHCHWE B TpUpoje, (PHU3NYCCKHE U XUMHYCCKHEC
cBoiicTBa. Ancopoius. KpyroBopot yriepona B mpupozae. OKcuIbl yriaepoaa, ux
bu3MYeCKMe W XUMUYCCKHE CBOWCTBA, JCHCTBHE HA JKHUBBIC OPTaHHU3MBI,
MOJIYYCHHE W TPUMEHEHHUE. DKOJIOTHYECKHE MPOOJIEMBI, CBS3aHHBIC C OKCHIOM
yrnepoga (IV), rumore3a ria00aJbHOrO MOTEIJICHHWS KJIMMaTa, IapHUKOBBIM
a¢pdekT. YronpHas KACI0Ta U €€ COJI, UX (PU3MYECKUE M XMMHUYCCKHE CBOMCTBA,
MOJIyYCHHE W TNpUMEHEeHHe. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIICHHOCTH U CEIIbCKOM
XO3SIMCTBE.

[lepBOHAYATBHBIC TTOHITHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHCHUSIX
yriiepoaa (MeTaH, 3TaH, TUJICH, alleTUIICH, 3TaHOJ, TJIMICPUH, YKCYCHAsI KUCIIOTA).
[TpupoaHble HCTOYHUKH YIieBoa0poaoB (Yyroib, NPUPOAHBIA Ta3, HedTh),
OPOAYKTBI HX TepepaboTku (OCH3MH), MX POJib B OBITY M MPOMBINIICHHOCTH.
[ToHsiTHE O OMOJIOTHYECKHM BAKHBIX BEIICCTBAX: XKHUPAX, OCIKax, yriaeBoaax — M UX
poili B OKW3HM 4YeJOBeKa. MarepuajabHOe E€IUHCTBO OPraHUYECKHX |
HEOPTaHUYCCKUX COCTUHCHUM.

KpeMHuii, ero ¢usnyueckne ©W XHMHYECKHEC CBOWCTBA, IIOJYYCHHE W
npumeHeHnue. CoenMHEHHUS KpeMHHs B mpupone. OOmme mpeacTaBiIeHus 00
okcune kpemuus (IV) u xpemuueBoi kucinote. CHIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B TIPOMBIIIJICHHOCTH. Ba)kHEHIINE CTPOUTEIbHBIC MaTepHUalbl. KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, Xkene300eToH. [IpobimeMbl 6€30MacHOTO HCIOJIb30BAHMUS
CTPOUTEIBHBIX MATEPUATIOB B OBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHEe 00pa3I0OB HEOPTraHUUECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MPOBEJICHNE KAYeCTBEHHBIX PEAKIMN Ha XJIOPUA-UOHBI U HAOIIOJIEHUE MPU3HAKOB
WX TPOTEKAHWUsI, OMBITHI, OTpaxaroue (U3MUYECKUE M XHUMHUYECKHE CBONCTBA
rajJoreHOB M HMX COeAUHCHUN (BO3MOYKHO WKCIIOIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0OpasmamMu XJOpuaoB (TajJOreHHIOB), O3HAKOMJICHHE C
obpasmiamu  ceppl M €€  COeOUHCHHUSMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BHICOMATEPUAjIoOB), HAOIIOCHUE Tpoliecca OOyrIMBaHMUs caxapa IOj JACHCTBHEM
KOHIIEHTPUPOBAHHOMW CEpPHOM  KHUCJIOThI, H3YyYCHUE XUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PeaKIuu Ha Cyibdar-
WOH W HaOJNIOJICcHHWE TMpU3HAKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE ¢ (PU3MUYECKUMHU
cBOMcTBaMH a30Ta, (ochopa W HX coeauHEHHH (BO3MOKHO HCIIOIb30BAHHE
BUJICOMATEPUAIIOB), 00pa3iaMu a30THBIX U (POCHOPHBIX YHOOpEHHMIA, MOITyUYCHHUE,
coObupaHue, pacro3HaBaHWE ¢ H3YyYCHHE CBOWCTB aMMHaka, IPOBEJICHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U (PocdaT-uoH U U3y4YCHHUE MPU3HAKOB
WX IPOTEKaHUsl, B3aUMO/ICCTBHE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEJIbIO
(BO3MOKHO HCITOJIb30BaHNE BHJICOMATEPHAJIOB), M3y4YeHUE MoeIeH
KPUCTAIUTMYECKUX PEMETOK anmasa, rpaduta, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOWCTBOM IMPOTHBOrasa, MOJy4YeHHE, cCOOMpaHue, paclio3HaBAaHUE U W3yUCHHE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHHUE KaueCTBEHHBIX peakIuii Ha KapOOHAT U
CUJIMKAT-UOHBl W M3Y4YEHHE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHHUE C
MPOAYKIMEN CUIIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE JIKCIEPUMEHTAIBHBIX
3aja4 no reMe «BakHeHe HeMeTalsIbl 1 UX COSTUHCHUS».

MeTaJJIbl U UX COETMHEHUS

OO6mras XxapakTepUCTUKA XUMHYECKUX AJIEMEHTOB — METaUIOB HA OCHOBaHUU
nx mnonoxeHus B Ilepmommueckon cucremMe xumuuyeckux isiemeHtoB [l .
MengeneeBa u crpoeHus atomoB. CTpoeHue MetauioB. Metajindeckasi CB3b U
METaJUIMYeCKasi  KpUCTAUIMYECKass  pemeéTka.  DJEKTPOXUMHUYECKUU Pl
HarnpspbKeHu MeTtauioB. du3nyeckre U XMMUYECKue cBOMcTBa MeTauioB. Oomue
criocoObl TOJydeHUss MeTayioB. [loHsATHE O KOpPpO3WM METaIoB, OCHOBHBIC
CHOCOOBI 3alMThl UX OT Koppos3uu. CrutaBel (CTalb, YyryH, JIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ileounble MeTauibl: MojiokeHue B Ilepronnyeckoil cucTeMe XUMUYECKUX
anemeHToB J[. . MenaeneeBa, CTpOCHHE MX aTOMOB, HAaXOXKIEHUE B MPUPOJE.
dusnyeckre ¥ XUMUYECKHE CBOWCTBA (Ha MpuMepe HATpus W Kanus). OKCHIbI U



THIPOKCHIbI HATpusg W Kanusg. [IpuMeHeHue INEJ0YHBIX METa/LIOB M HX
COEIMHEHUH.

[llenouHO3eMeIbHBIE METa/lIbl MarHuid W KalbllMil. I[OJIO)KEHHE B
[Tepuognueckont cucreMe xumuueckux syeMeHToB [[. . Menneneesa, ctpoeHue
UX ATOMOB, HaXOXK/JIeHUE B Ipupoje. Dusnueckrue 1 XUMUYSCKUE CBOMCTBA MarHUs
U Kanpliusg. Baxueimme coequHeHus Kanblusg (OKCHJ, THIPOKCHI, COJIH).
JKEcTKOCTh BOMIBI M CITOCOOBI €€ yCTpaHESHHS.

ANTOMUHMIA: TTONIOKeHHEe B [lepruoaudeckoi CHCTEME XUMUYECKHX DJIEMEHTOB
JI. . MeHnnaeneeBa, CTpoeHHE aTOMa, HaxOXACHHE B mpupoje. Dusznyeckue u
XHUMHUYECKUE CBOMCTBA alFOMUHUS. AM(OTEPHBIC CBOWCTBA OKCHIA U THAPOKCHIA
ATFOMHHHSL.

XKeneso: nonoxenue B [leproanueckoil cucTeMe XMMHUECKHUX 31€MEHTOB /I,
M. MenzeneeBa, CTpOCHHE aToMma, HaXOXJACHHE B mpupojec. Dusmueckue u
XHUMHYECKUE CBOMCTBA *kene3a. OKCH/IbI, THAPOKCH LI U coin skene3a (I1) u xenesa
(1), ux cocTtaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE ¢ oOOpaslaMd METAJZIOB M CIUIABOB, HX (DH3UYECKHUMHU
CBOMCTBAMH, H3YYCHHE  pE3YJIbTaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
UCIOJb30BAaHUE BHAEOMATEPUATIOB), OCOOCHHOCTCH B3aMMOJCHCTBUSA OKCHA
KaJabI[Usl W HATpus C BOAOH (BO3MOXHO HCIOJb30BAaHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBAHNE CBOMCTB ECTKOW BOJBI, MPOIIECCa TOPEHHUs JKejie3a B KHUCIIOPOJIe
(BO3MOKHO  HMCIOJB30BAaHHWE  BHACOMATEPUAIOB), TMPU3HAKOB  IMPOTEKAHHUS
KaueCTBCHHBIX PEAKI[Mi HAa MOHBI. MArHHs, KaJbIUs, aJlOMUHUS, [IHHKA, jKejae3a
(1) u xenesa (1), meau (I1), HaGnrOIEHNE U OIUCAHKME TIPOIECCOB OKPAITUBAHUS
IUIAMEHH HWOHAMH HATpWs, Kalusd W Kajblusg (BO3MOXKHO HCIOJIb30BaHHUEC
BHICOMATEPUAJIOB), UCCIIeJOBaHNE aM(DOTEPHBIX CBONCTB TMIPOKCHIA AJTFOMHHHUS
Y THIPOKCH/IA IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHenme
METaJIJIbl U MX COCTUHCHHSIY.

XHMHUSA U OKpY/KaOIIas cpeaa

BemiectBa u Marepuaiibl B MOBCEAHEBHOW JKM3HHM dejoBeKa. besomacHoe
UCIOJb30BAaHUE BEIICCTB M XHUMHUYCCKUX peakiuii B ObITy. IlepBas momorib mpu
XHUMHYECKUX 0KOTaX U OTPABIICHHUSAX.

XuMHUYecKoe 3arps3HEHHE OKpy»Karolled cpenabl (mpeaeibHas IOMyCTHMAs
KOHIICHTpaIus Beiects, najiee — [1JIK). Poiab XuMuM B pelIeHHH SKOJIOTHYCCKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpas3IoB MaTeprasioB (CTEKJIO, CIUIaBbl META/UIOB, MOJUMEpPHBIC
MaTepHaJIbI).

Measicnpeomemnvie ces3u



Peanuzanmsi MeXNpeIMETHBIX CBSI3ed NPU HM3YyYCHWHM XMMHHM B 9 Kiacce
OCYIIIECTBIISIETCSI 4epe3 HCIOIb30BaHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK ¥ TOHITHH, SBISIIONUXCSI CHCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHS. HAY4YHBIM (haKT, THIIOTE3a, 3aKOH,
TEOpHs, aHajau3, CHUHTE3, KiIaccupuKamus, IEePUOIUIHOCTh, HAOJI0ICHUE,
DKCIIEPUMEHT, MOJCIMPOBAaHUE, HW3MEPCHHUE, MOJIeNb, SBJICHUE, IaPHUKOBBIHN
s PeKT, TeXHOJIOTHS, MaTEPUATBI.

®dusnka. maTepus, aTroM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHUJ,
W30TOMBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, DJCKTPUYECCKUN 3apsj, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH, JIUIJCKTPUKH, (POTORIEMEHT, BEIIECTBO, TEO, O0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOpP, PaCTBOPUMOCTb, KPUCTAJUTHYECKAs
peméTka, CIiaBbl, (PU3NYCCKUE BEIUYHMHBI, CAMHHIIBI U3MEPEHUS, KOCMHUYECCKOEC
MPOCTPAHCTBO, IIaHEeThI, 3BE311bI, CoJIHIIE.

buonorus: ¢dotocuHTe3, IapIXaHue, Omocdepa, IKOCHUCTEMa, MHHEpaTbHBIC
yJI0OpEHUsI, MUKPO3JIEMEHTBI, MAKPOAJIEMCHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIC TOPOJIBI,
T0JIC3HBIC MCKOITaeMbIe, TOTIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBbBTATHBI OCBOEHUSA INTPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOTI'O OBHIETI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~PE3yJbTAThl OCBOCHHS IPOTPAMMBI  OCHOBHOTO  OOIIETO
00pa3oBaHUs JOCTUTAIOTCS B XOji€ OOydYeHHs XHMHHU B €IHHCTBE yd4eOHOW u
BOCIIMTATEIbHOM JEATETLHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMH POCCHHCKUMU
COIMOKYJBTYPHBIMH W JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TMPHHATHIMH B
o0lIecTBe TMpaBWIaMH W HOPMAaMHU [OBEACHHS M CHOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHSI U COIMATN3AIIUH 00YyYarOIHXCSI.

JIMYHOCTHBIE ~ PE3YJIbTAThl ~ OTPAKAIOT  TOTOBHOCTH  OOYYAOIIMXCS
PYKOBOJICTBOBATBCSI  CHCTEMOW  IMMO3WTHUBHBIX I[IEHHOCTHBIX OPHUEHTAIlMA H
pacIIipeHue OIbITa AEATEIBbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHMSA

[ICHHOCTHOTO OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYCCKOMY
U HAyYHOMY HACJICAMIO, TOHMMAHHS 3HAYCHUS XMMHYECKOW HAYKH B IKH3HU
COBPEMEHHOT0 OO0IIeCTBa, CIIOCOOHOCTH BIIA/IETh JOCTOBEPHON HMH(OpMAnuei o
MIEPEIOBBIX JOCTIKCHHUSAX M OTKPBITHAX MHPOBOM M OTCUCCTBEHHON XHUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUSI:

NpPEJICTABICHUS O COIHUAIBHBIX HOPMax MW MpaBWIaxX MEXIHYHOCTHBIX
OTHOIIICHHUI B KOJUICKTHBE, KOMMYHHKATHBHON KOMIICTEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIICIOBATENbCKOM,  TBOPYECKOM ¥ JAPYrMX  BHAAX
JEATEILHOCTH, TOTOBHOCTH K Pa3sHOOOpa3sHOW COBMECTHON [ESITEIbHOCTH MpH
BBIMIOJIHEHUH  y4eOHBIX, [MO3HABATC/IBHBIX 3a/a4, BBIIOJHEHHH XHMHUYECKHX
IKCIIEPUMEHTOB, CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOITOHUMAHHIO
U B3aUMOIIOMOIIM B TMpoIecce OTOH y4eOHO#M AeATeTBHOCTH, TOTOBHOCTH
OIICHWBATh CBOE TIOBEJCHHE M IIOCTYIIKA CBOMX TOBApHIICH C MMO3MIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI MTOCIIECTBUI MTOCTYKOB,;

3) HIEHHOCTH HAYYHOTO MO3HAHWS:

MHPOBO33PEHYECKUE MPEACTABICHHUS O BEIIECTBE M XUMHUYCCKON pPEaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIUIsl TIOHUMAHUS CYINIHOCTH HAay4HON KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS IPUPOJbI, B3aUMOCBS3SAX YEIOBEKA C
HPUPOTHON CPEIOi, O POJIM XUMHUH B TIO3HAHHH ITHX 3aKOHOMEPHOCTEH;

MO3HABAaTEIbHBIC MOTHBBI, HAIPABICHHBIC HA MOJYYCHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMBIC Ui OOBSICHCHUS HAOJIOAaEMBIX MPOIECCOB M SBJICHUI,
MO3HABATEIbHOW, WH(POPMAIIMOHHOW W YHMTATEIBCKOW KYJIBTYPhI, B TOM YHCJIE
HAaBBIKOB CaMOCTOSITEIBHON paboThl C y4eOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEPATYPOH, JIOCTYIMHBIMH TEXHUYCCKMMH CPEACTBAMH HH(DOPMAIMOHHBIX
TEeXHOJOTHUH,

WHTEpPEC K OOYYCHHIO W II03HAHWIO, JIFOOO3HATCIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHHUIO, TPOSKTHOH W  HCCJICIO0BATEIbCKOU
JCATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH W YPOBHS OOYydYCHHUS B
JaJIbHEHIIIEM

4) popMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KM3HU, OCO3HAHHE ITOCJICACTBUN U
HENPHUATHE BPEAHBIX MPUBbIUEK (YIOTPEOICHUS aJIKOT0JIsd, HAPKOTHKOB, KypPEHHs),
HEOOXOJIUMOCTH COOJIFOZICHUSI TMpaBWJI 0€30MacHOCTH TpHU  OOpAIICHUU C
XHMHYECKUMU BEIICCTBAMU B OBITY U pEeaJIbHOM JKU3HU;

5) Tpy/10BOro BOCHIUTAHUS:

HWHTEPEC K MPAKTHUYCCKOMY M3yYEHHUIO POo(EeCCHi U TpyJa Pa3IuvdHOIro poja,
yBOXCHUE K TPYIy W pe3yJbTaTaM TPYJIOBOH ACITCIBHOCTH, B TOM YHCIIC Ha
OCHOBE TNPUMCHCHUS NPEIMETHBIX 3HAHUH IO XHMHH, OCO3HAaHHBIH BBIOOD
WHIUBUIYaJTbHON TPASKTOPHH MPOIOJDKCHHST 00pa30BaHUs C YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCIICITHOHN MPOPECCUOHATBHON IEITeILHOCTH U Pa3BUTUS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJIAIITHPOBATHLCS B IPO(ECCHOHALHOM cperie;

6) 3K0JI0rHYeCKOro BOCIIUTAHUS .

DKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIECHUE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIEeCTBOBAHMS, IOHUMAaHHUE IIEHHOCTH 370POBOTO U
Oe3omacHOro o00pa3a JKM3HH, OTBETCTBCHHOC OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICHXMYECKOMY 3J0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuiI 0€30ITaCHOTO TTOBEJCHUS IIPH padOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYyaITUX,
YIPOKAOIINX 30POBBIO M JKU3HHM JIFOJICH;

CIIOCOOHOCTH TPUMEHSATH 3HAHMS, TOJyYaeMble MPH M3YUYCHUU XUMUH, JUIS
pEIICHMsI 3a/1a4, CBSA3aHHBIX C OKPYKAIOIICH MPUPOTHON CPEIOH, M1 TTOBBIIICHUS
YPOBHS  DKOJIOTHYECKON  KYJbTYpbl, OCO3HAaHHs TIJIO0AJIBHOTO  XapakKTepa
DKOJIOTHYECKUX TMPOOJIEM M IMyTeH WX PEHICHUS MOCPEACTBOM METOJIOB XHMHH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B IO3HABATEILHOM,
KOMMYHUKAaTHBHOW M COITMAIBHON TIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHPOBO33pEHHUs OOIICHAY4YHBbIC TMOHATHSA (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (PaKT, CUCTeMa, MPOoIece, SIKCIIEPUMEHT U JIPYroe.), KOTOpPhIC
HCITIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMPEAMETaX W IO3BOJISIOT Ha
OCHOBE 3HAHHWHM M3 ITUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOU



HAYYHOW KapTHHE MHUpA, U YHUBEpCajbHbIe yucOHbIC JeHCTBUS (TO3HABATEIIBHBIC,
KOMMYHHUKATHBHBIC, PETYJIATHBHBIC), KOTOpbIC oOecreYnBaroT (HOPMHPOBAHHE
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIICHHIO YYEOHOM
JeSATSIBHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckne aeiicTBUS .

YMEHHSI MCIOIB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUH. PACKPHIBATh CMBIC XMMHUYECKHX MOHATHH (BBIACIATh UX XapaKTEPHBIC
NPHU3HAKH, YCTaHABIWBATH B3aMMOCBS3b C JPYTUMHU IMOHSITHIMH), HCIIOJIH30BAThH
MOHSATHUS JUTsI OOBSICHEHUS OTJEIbHBIX ()aKTOB U SBJICHUHN, BEIOMPATh OCHOBAHHS U
KpUTEPUU JUIS KJIACCU(PUKAIMM XUMHUYECKUX BEHIECTB M XUMHUYECKUX PEaKIIui,
yCTaHABJIUBATh TMPUYUHHO-CJICJACTBEHHBIC CBS3U MEXIY OOBEKTaAMHU HW3Y4YCHHS,
CTPOMTD JIOTUYCCKUE pacCykaeHus1 (MHIYKTHBHBIC, ACIyKTHUBHBIC, [10 aHAJIOTHH),
JIenaTh BEIBOJIBI M 3aKJTIOUCHUS |

yMEHHE TMPUMEHATh B TpoOIecce IO3HAHMA TOHATHSA (MpeaAMETHbIE U
METanpeMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yeMbIC B XUMUH,
MpeoOpa3oBBIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIbHBIC MPEICTABICHUS —
XAMHAYCCKUN 3HAK (CMMBOJ 3JIEMEHTa), XMMHYecKas (opMmylia W ypaBHCHHE
XUMHUYECKOU peaKkIuy — MPpHU PEelICHUH YUeOHO-TI03HABATENIbHBIX 33/1ad, ¢ YUYETOM
3TUX MOJEJIBHBIX TMPEACTABICHUN BBISBISATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC
MIPU3HAKU U3YYaeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIuH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CJICIICTBEHHbIE CBS3U W
MIPOTUBOPEUHS B U3yUAEMbIX MTPOLECCAX U SIBICHUSAX.

Bba3oBble ucciiegoBarejibCKue JeHCTBHA.

YMEHHE HCIOJIb30BaTh IMOCTABJIECHHBIC BOMPOCH B Kauye€CTBE WHCTPYMEHTA
MO3HAHMUS, a TaKkKe B KadeCTBE OCHOBBI i1 (POPMUpPOBaHUSI THUIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUIA;

MpUOOpETeHHE OIbITa IO TUIAHUPOBAHUIO, OPraHU3alMU W TPOBEICHUIO
YUCHHYECKHUX DJKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, PopMyaupoBaTh 00OOIICHUS U
BBIBO/IbI 110 pE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATh OTUYET
0 MpOoeIaHHOM padoTe.

Pabora ¢ nndgopmanmei:

yMEHUE BBIOWpaATh, aHAIU3UPOBATh W HWHTEPIPETUPOBATh HH(OpPMAIIHIO
Pa3IUYHBIX BUIOB U (POPM MpECTABICHUS, MTOTYy4YaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIApHAsl  JIUTEpaTypa XUMHUUYECKOTO COJCp)KaHUs, CIPaBOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTHYECKH OICHHUBATh IMPOTHBOPEUUBYIO |
HEJIOCTOBEPHYIO HH(DOPMAIIHIO;



YMEHHE MPUMEHSTHh Pa3IMUHbIe METOJbI M 3alpocChl MPHU MOUCKE U 0TOOpe
uHpOpPMAIIMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUIsI BBITOJHEHUS
y4eOHBIX M MMO3HABATENbHBIX 3a/1ay ONpPEeAeTIEHHOIO TUIA, MPUOOPETEHUE OTbITA B
00JaCT  MCIMOJB30BAHUS  HMH(POPMALUOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIIOJIB30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTHUMANIbHYIO0 (hOpMy MpescTaBieHuss nHGOpMaIK U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJOXKHBIMU CXEMaMHM, JuarpaMMami,
ApyruMu popMaMu rpa@uky U UX KOMOMHAIUSMU;

YMEHHE HCMOJb30BaTh M AHAIM3UPOBATH B IMpollecce Yy4yeOHOW U
MCCJIeI0BATEIbCKON ACSITENIbHOCTH MH(DOPMAIUIO O BIUSHUU MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO34iCTBA M TPAHCHOPTAa HA COCTOSIHUE OKPYXKAIOLEH NPUPOIHON
Cpellbl.

KoMMmyHHKaTHBHBIE YHUBepcaJIbHbIE yUeOHbIe 1eiicTBHS

yMEHHUs 3aJaBaTh BOMNPOCH (B Xoje auajgora W (WIM) JUCKYCCHH) IIO
CYLIECTBY  OOCyXJIaeMod  Tembl, (opMyIupoBaTh CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEUIOAKEHHOM 3a1auH;

YMEHHSI  TNPEACTABIATh  IOJYYEHHBIE  PE3yJbTaThl  [O3HABATEIbHOU
JESTENbHOCTH B YCTHBIX M THCbMEHHBIX TEKCTaX; JeNaTh MPe3eHTalHUIO
pE3yJIbTATOB BBIMOJHCHUS XUMHYECKOIO JKCIIEPUMEHTa (J1a00paTOPHOTO OIBITA,
71a00paTOPHOM PabOTHI IO UCCIICOBAHUIO CBOWCTB BEILECTB, YUCOHOTO MPOCKTA);

YMEHHUS y4yeOHOro COTPYJHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIBHOM M MCCIEOBATENIbCKOM  JEATENbHOCTH  MpPU  PEIICHUU
BO3HUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€Ta OOUIMX MHTEPECOB U COTJIACOBaHUS
no3unui (00CYyKIACHUS, OOMEH MHCHHSMHU, €MO3TOBBIC IITYPMBbI», KOOPIAMHAIHS
COBMECTHBIX JICWCTBHUH, OmNpeAelieHne KpUTEpHUEeB IO OIEHKE KauecTBa
BBIITOJTHCHHOM paOOTHI U JApyTHE).

PeryasiTuBHbIe yHMBepcaJibHbIe YYeOHbIe 1eldCTBUSA:

YMEHHE CaMOCTOATEIBHO OIpPEACNSTh LENU JeATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPHU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Hanbosee 3 (PEeKTUBHBIE CIIOCOOBI PEIICHUs] YIEOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOATEIbHO COCTaBIIATh WM KOPPEKTHUPOBATH
MPEAJIOKEHHBI aITOpPUTM JEHCTBUM TMPU BBINOJIHEHUW 3aJaHUNl C  Y4€ToM
MOJIYYeHHs] HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIEeCTBaX M PEaKIusX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOIO pe3yJbTaTa 3asBJICHHOW IIeJIM, YMEHHE
MCIIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, MIPEJIaraeMble B YCJIOBUH 3aaHHM.

NPEIMETHBIE PE3YJbTATDBI

B cocraBe mnpeAMETHBIX pe3yJbTaTOB 10 OCBOCHHUIO 00SA3aTEIBHOIO
COJIep)KaHMsI, YCTAaHOBJICHHOI'O JaHHOW denepanbHON pabouell mporpamMmoi,
BBIJIETISIIOT. OCBOEHHBIE OOYYArONIMMUCS Hay4HbIE 3HAHHS, YMEHHUS U CIOCOOBI



JNEUCTBHM, crenuduyeckue Uil MNPeIMEeTHOW oOnacth «XUMHUS», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHUIO HOBOTO  3HAHUA, €ro  HWHTEpIpeTaluHu,
peo0pa3oBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIHSIX.
K xonity oOyuenus B 8 kj1acce npeMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHHI
PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATHH: aTOM, MOJIEKYIIa,
XUMHUYECKHI 3JIEMEHT, IMPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECHh
(omHOpONIHAS ¥ HEOJHOPOHAsS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas 10JIs1 XUMUYECKOTO AJIEMEHTa B COCITMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCIJIOTA4, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUUATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUYECKasl peakilus, KiacCUpUKAIMs peaKkuil: peakuuu
COCIMHEHUS, PEaKIUU pPa3JI0KEHUS, PEAKIUU 3aMEIICHUS, pPEaKIHUH
oOMeHa, 7K30- U SHIOTEPMUYECKUE PEAKIIUU, TEIUIOBOM 3PdeKT peakiuy,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aToma, aTOMHas OpOWUTalb, paguyc
aToma, XMMHYECKasl CBs3b, MOJISIPHAs U HENOJISIPHAST KOBAJEHTHAs CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWUOH, PACTBOp, MACCOBas JI0JS BEIECTBA
(TIpOlIEHTHAS KOHIICHTPAIUs) B PaCTBOPE;
WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX TOHATHA U
MIPUMEHATH 3TH TOHATHUS MIPU ONIMCAHUH BEUIECTB U UX NIPEBPALICHUN;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBlieHus (Qopmyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN;
OTpPEJENSATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COETUHEHUSX,
CTENEHb  OKHUCJEHHS  DJIEMEHTOB B  OMHApHBIX  COEJIUHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OMNPEAECIEHHOMY KJAcCy COEIWHEHHH IO
dopmyrnaM, BHJ XUMHYECKOW CBs3M (KOBaJCHTHAsT W WOHHAs) B
HEOPraHUYECKUX COCTHMHEHUSAX;
packpbiBaTh cmbichn Ilepuomumueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBAaTh IOHMMaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT UX MOJOXKEHHS B llepuonndeckoil cucreme,
3aKOHOB COXPAaHEHMSI MacChl BEUIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHMS, 3aKOHa ABOraapo;
ONMKCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuonnueckoit
CUCTEMBl XUMHYECKUX DJJIEMEHTOB. pa3iauyaTb IOHATHA «IJaBHAs
noarpynna (A-rpynmna)» u «nobounas noarpymmna (b-rpymma)», mMaibie u
OoJbIIME TEePUOAbl, COOTHOCUTH OOO3HAUYEHHs, KOTOpble HUMEIOTCA B
tabmune «llepmonnueckass cucreMa xumuyeckux osiemeHtoB J[. U.
MeHneneeBa» C YHCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB



XAMHUYECKUX IJIEMEHTOB (COCTaB M 3apsij sijapa, o0IIee YHCIO0 JICKTPOHOB
U pacrpeie]ICHHEe UX 10 dJICKTPOHHBIM CJIOSIM);
KIACCUPUIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XAMUYECKHE peakiuu (0 YHCIy M COCTaBYy YYACTBYIOIIUX B PEaKIUH
BEILIECTB, MO TEIUIOBOMY 3D eKTy);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEICCTB
pa3IMYHBIX KJIACCOB, MOJITBEPKIasi OMUCAHKUE TIPUMEPaMH MOJIEKYIISIPHBIX
ypaBHEHUH COOTBETCTBYIONINX XHMHUYECKUX PEaKIUH;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT MX KAa4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHUS XHUMHUYECKUX TMPEBPAIICHUN B
Pa3IMYHBIX YCIOBHSX;
BBIUUCIIATh OTHOCHUTEIBHYI) MOJIGKYJSIDHYIO ¥ MOJIIPHYK) MAacChl
BEIIECTB, MAacCCOBYIO JIOJIO XUMHYECKOro JjeMeHTa 1o (opmyne
COEJIMHEHHUS, MAaCCOBYIO JIOJII0 BEIIECTBA B PacTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHYECKON peaKIlny,;
NPUMEHATh OCHOBHBIE OTIEPAIH MBICITUTEIFHONW JESTEIEHOCTH — aHaIH3
U CUHTE3, CpaBHEHHe, 0000IlIeHHEe, CHCTeMaTH3aluIo, KiacCUu(UKaIuio,
BBISIBJICHUE TIPUYUHHO-CIICICTBEHHBIX CBSI3€H — JJISI WU3YyYCHHUs CBOWCTB
BEIIECTB W XHUMHYECKHX PEaKIHi, €CTeCTBEHHO-HAyYHbIE METO/bI
NMo3HaHWsI — HaOJIOJCHWE, HW3MEPEeHHE, MOJACITUPOBAHUE, IKCIEPUMEHT
(peabHBII 1 MBICIICHHBIN);
CIIeIOBaTh  MpaBWUJaM  TIOJB30BAaHUS  XUMHYECKOH  MOCYyIOol |
nabopaTopHbIM  O00OpYJOBaHMEM, a TaKXke IMpaBuiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIUSIMH 110 BBIOJHEHUIO
7a00paTOPHBIX XWMHUYECKHUX OTBITOB IO TIOJYYCHHIO W COOHMpaHHIO
ra3o00pa3HbIX BEIIECTB (BOXOpOJAa H KHUCJIOPOJA), MPUTOTOBICHHIO
pPacTBOpPOB C OMNpeJeEHHON MacCOBOM /10Jeil pacTBOPEHHOTO BEIIECTBA,
IUTAHUPOBAaTh W TPOBOAWUTH  XMUMHYECKHE  JKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IEIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(;makmyc, GpeHondranent, METUIOPAHXK U APYTHE).

K koHIity oOyuenus B 9 kjacce rmpeMeTHbIC pe3yIbTaThl Ha 0a30BOM ypOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Yy 00YUAIOIIMXCS YMEHUH:

pPacKphIBaTh CMBICII OCHOBHBIX XWMHUYECKHUX TIOHATHH: XUMHUUYECKUN
DJIEMEHT, aTOM, MOJIEKYJa, HWOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BaJICEHTHOCTh, 3JIEKTPOOTPUIATEIIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUUYECKasl peakivs, XUMUIECKasi CBs3b, TEIIOBOU A (deKT
peakIuy,  MOJb, MOJSAPHBIK  O0O0BEM,  PAacTBOp,  DIIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJICKTPOJUTHYECKAs] IMCCOLMUAIUS, PEAKIMH HOHHOTO
oOMeHa, KaTalu3aTop, XUMHYECKOe paBHOBECHE, OOpaTUMbIe U



HeoOpaTUMbIe peaKlWH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIINH,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCJIEHWE U  BOCCTAHOBIICHHE,
aloTponusi, aMQOTepHOCTh, XUMUYECKasi CBsI3b (KOBaJCHTHAs, MOHHAs,
METaJUInYecKast), KpUCTAJUIMYecKas peIéTka, KOpPpO3HsS METalIOB,
CILJIaBbl, CKOPOCTh XHWMHUYECKON pEaKkluu, MOpeAeabHO JIONMyCTUMas
koHneHtpanus [1JIK Beniectna,

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHSATHU W
MIPUMEHSTH 3TU MTOHATHS MPU ONUCAHUM BEILIECTB U UX MPEBPAIICHU;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBlieHUs (Qopmyl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIUN;

ONpPEAEsATh BAJIECHTHOCTh U CTENEHb OKUCIECHUSI XUMUUECKUX 3JIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
ONpeJeIEHHOMY KJIacCy COEAMHEHUN Mo QopmysiaM, BUJ XUMHUYECKOH
cBi3u (KOBaJleHTHAs, MOHHAs, MeTa/LIMYecKasi) B HEOPTaHMYECKUX
COCIIMHEHUAX, 3aps]l MOHA MO XUMHUYECKO (opmyle, Xxapakrep cpeabl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALIMYECKOU
PELIETKM KOHKPETHOTO BEIIECTBA,

packpbiBaTh cmbich llepuognueckoro 3akona JI. U. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHMMAaHWE. OIKCHIBATh M XapaKTEpPU30BATh
tabauyHyo Gopmy Ilepuonnueckoil CUCTEMbl XMMHUYECKUX SJIEMEHTOB:
pasnuyaTh MOHATHS «rjaBHas moarpymmna (A-Tpymma)» u «Io0ouYHas
noarpynmna (b-rpymma)», Majble ¥ OOJBIIME MEPHOIbl, COOTHOCHUTH
0o0O3HayYeHUsl, KOTOpPhIE HMEIOTCS B MEpUOAMYECKOW Tabiuie, ¢
YUCIIOBBIMM  XapaKTEePUCTUKAMH  CTPOEHHUSI  aTOMOB  XMMHYECKHX
DJIEMEHTOB (COocTaB W 3apsa  sapa, o0IIee YHCIO SJICKTPOHOB |
pacrnpesieiecHdie WX 10 JJEKTPOHHBIM CJI0sAM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB 3JIEMEHTOB M UX COCAMHCHUHU B
npeaenax MajiblX MEePUOJ0B U TIaBHBIX MOATPYII ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTbI, HEOPraHUYECKUE BEIECTBA,
XHUMHYECKHe peakinuu (0 YMCIy M COCTaBY Y4acTBYIOIIHUX B PEaKIud
BEUIECTB, MO TEIUIOBOMY 3(D(EKTy, M0 U3MEHEHUIO CTENEHEW OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMHCHIBATH) OOINKME W CrHeHH(pHUESCKHE XUMHYCCKUE
CBOMCTBA TMPOCTBIX U CIOXKHBIX BEIIECTB, IOATBEP)KAAs OINUCAHUE
MpUMEpPaMU MOJIEKYJPHBIX M HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINA;

COCTaBJIATh YPaBHEHHS DJIEKTPOJIUTHYECKOM JUCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, TTOJTHBIE M COKPAILEHHBIE YPABHEHUS PEAKIUNA HOHHOTO



oOMEHa, ypaBHCHHMS pEaKIUH, TOJITBEPXKIAIONIUX CYIIICCTBOBAaHUE
TCHETHYECKOW CBSI3U MEXK/y BEIIECTBAMH PA3IMIHBIX KJIACCOB,;
pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PCaKIIHA
MTOCPEJICTBOM COCTABJICHHS JICKTPOHHOTO OajlaHCca dTUX PEAKIU;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTpPOCHUS,
BO3MOXXHOCTH TPOTEKAHUS XHMHYECKUX TIPEBPAICHUN B Pa3IuIHBIX
YCIIOBUSAX;

BBIYHUC/ISATh OTHOCHUTCIBHYIO MOJICKYJSIPHYIO M MOJISPHYI MacChl
BEIICCTB, MAcCCOBYIO JIOJKO XHUMHYECKOTO JJeMeHTa 1o (opmyre
COCIIMHCHHS, MACCOBYIO JIOJIFO BEIIECTBA B PacCTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYCCKON pPEeaKIuuy,

co0I0IaTh IpaBuia [IOJIL30BAHMUSI XUMHUYECKOU oCya01 u
nabopaTOpHBIM  000pPYJOBAaHHMEM, a TakKKe TIpaBWiIa OOpalleHus ¢
BEIICCTBAMH B COOTBETCTBHU C MHCTPYKIHMSIMH IO BBITIOJIHCHHIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB 10 TOJYYCHHIO W COOHMPaHHIO
ra3000pa3HbIX BEHISCTB (AaMMHAKa U YIIIEKKCIIOTO rasa);

MPOBOJUTh  PEAKIHH, IOATBEPKIAIONIME  KAYeCTBCHHBIH  COCTaB
Pa3TUYHBIX BEIISCTB. PACIIO3HABATh OMBITHBIM MyTEM XJIOPHI-, OPOMHU/I-,
noaua-, KapOonat-, docdar-, cuiukar-, Ccyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHbI aMMOHHUS M WOHBI W3YYCHHBIX METAJJIOB, NMPUCYTCTBYIOIIHNE B
BOJIHBIX pacTBOPaX HEOPTaHUICCKHUX BEIICCTB;

MPUMEHSTh OCHOBHBIC OIEpaIlMi MBICIIUTEIILHON ACATCIBHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, O0O0O0OIIeHUe, CHUCTEeMaTU3AIUIO, BBISBICHUE
MIPUYUHHO-CJICJICTBCHHBIX CBS3CH — I WU3YYCHHUS CBOMCTB BEIIECTB H
XHMHYECKUX pEaKIui, eCTECTBEHHO-HAYYHBbIC METOJbI TIO3HAHUS —
HAOJIOJICHUE, M3MEPEHHE, MOJCIMPOBAHHUE, SKCIEPUMEHT (pealbHbI U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
KoaunuecTBo yacos
Ne HaumeHoBaHuUe pa3aesioB 1 daexrpounsie (udposbie)
KonTpoabHbie [IpakTHyeckune
n/n TeM NpPOrpaMMbl Bcero o0pa3oBaTesIbHbIE pecypehl
padoThI padoTbI
Pa3pen 1. llepBoHaYajbHble XHMUYECKHE MOHITHS
Xumust — BaxkHasi 0071aCTh

11 €CTECTBO3HAHUS U 5 0 2 Bubmmoreka [IOK

' MPaKTHYECKOH NeATeIbHOCTU https://m.edsoo.ru/7f41837c

YeJoBeKa

192 BemiecTBa 1 XMMHYECKHUE 15 1 0 bubnuorexa [JOK

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

Hroro o pasneny 20

Pazjen 2. BaxkHeiilume npecTaBuTe 1M HEOPraHNYECKUX BELECTB
21 Boznyx. Kucnopon. Ionsitue 6 0 0 bubnuotexa IJOK

' 06 okcHaax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o kucnorax 8 0 1 bubnmorexa LIOK

' U COJISAX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [ToHsiTHE 00 5 1 1 Bubnmoreka [JOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJI1acChI 1 1 1 Bubnuoreka [JOK

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

HWroro no pazneny 30

Paznen 3. Ilepnoanyeckuii 3axon u Iepuoanyeckasi cucrema xumuueckux 3jementoB [. U. MenaeneeBa. CTpoeHne aToMOB.
Xumnyeckas cBsi3b. OKHCINTETbHO-BOCCTAHOBHTEIbHBIE PEaAKIINHI



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

[leproanueckuii 3aK0H 1
[eproauyeckas cucrema

Bbubmmoreka [JOK

31 XUMHYECKUX 3eMeHToB /1. U. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
X .
,, | Xmeorss oo . uomoresa 110K
' CTHTETHHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIbHBIC PCaKIINN
bubnmoreka [JOK
Hroro no pasperty 5 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa IOK
P P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

IMPOI'PAMME



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

9 KJIACC

KoummuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM undpoBbIe
Ne n/m P Konrpoasnsie | IpakTuyeckue (ndpp )
NPOrpaMmbl Bcero ofpa3oBaTejIbHbIE
padoTsI padoTsl
pecypchl
Pa3pen 1. BemecTBo M XHMHYeCKHe PeaKkIMu
[ToBTopenue u yriyOneHue 3HaHUI bubmoteka [IOK
1.1 5 1
OCHOBHBIX Pa3/IelioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
192 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmoteka [IOK
' peakmii https://m.edsoo.ru/7f41a636
13 DNEKTPOIIMTHYECKAs TUCCOLUALIUSL. 8 1 1 bubmmoreka [JOK
' XUMHYECKHE PEAKLUH B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/llIbl M MX COeIMHEHUST
21 OO011ast XapaKTepUCTHKAa XUMHYECKUX 4 1 Bubnuorexa LIOK
' anemeHToB VIIA-rpymmsl. ["anoreHst https://m.edsoo.ru/7f41a636
OO01mast XapaKTepUCTHKA XUMHIECKUX
2.2 anemenToB VIA-rpymmsl. Cepa u eé 6 butmmorexa LIOK
' pyHsL. -ep https://m.edsoo.ru/7f41a636
COCIHCHUS
OO01mas XapaKTeprCTHKa XUMHIECKAX
2.3 aneMeHToB VA-rpymmsl. A30T, Gochop u ux 7 1 bubmorexa LOK
' Py ' P https://m.edsoo.ru/7f41a636
COCIMHCHHUS
OO01mast XapaKTepUCTHKa XUMHIECKAX
2.4 sneMenToB |VA-rpymnnsl. Yriepon u 8 1 2 Bubmzorexa [JOK
' N PYIIIBL. p https://m.eds00.ru/7f41a636
KPEMHUI U UX COCANHEHUS
HWroro o pazneny 25



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

Pasnen 3. MeTajljbl M UX COeTHHEHHST

. Bubnmoreka [IOK
31 O6uwe croficTea MeTanIos 4 https://m.edsoo.ru/7f41a636
N bubnmoreka [IOK
3.2 Baxueline MeTauibl ¥ UX COEUHEHUS 16 https://m. edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumusi 1 oKpy:Kalonias cpeia
4.1 BemiecTBa u MaTepuansl B )KU3HU YEIOBEKA 3 bubmmorexa IOK
' - p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepsHoe Bpemst 3 Bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE NIJTAHUPOBAHUE

8 KJIACC
KosnuecTBo yacos DJIeKTPOHHbIE
No Jara undpoBbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3y4yeHusi | oOpa3zoBaTebHbIE
pa6oTsl pa6oTsl
pecypcsl

1 IIpenmet xumun. Ponb XuMun B KU3HU 1 0 0 Bbubmuorexa [JOK
yenoBeka. Tena u BemecTBa 05.09.2023 | https://m.edsoo.ru/ff0d210c

2 IlonsTe 0 MeTOAAX MO3HAHMUS B 1 0 0 Bubmmorexa LIOK
XUMUH 07.09.2023 | https://m.edsoo.ru/ff0d227e
IpaxTuueckas padora Ne 1 «[IpaBuna

3 paboThl B 1a0OpaTOPUU U PUEMBI 1 0 0 bubmoteka [JOK
obpareHus ¢ 1ab0paTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
obopynoBaHHEM»

4 UYucteie BeriectBa u cmecu. CriocoObt 1 0 0 bubmmorexa [JOK
paszeneHus cMmece 14.09.2023 | https://m.edsoo.ru/ff0d26ca
Ipaxtuueckas padora Ne 2

5 «Pazznenenue cMeceii (Ha pumepe 1 0 0 buGmmorera LOK

. 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYKCTKHU MOBAPEHHOM COITH)»
Bubnuorexa [JOK
6 A 1 0 0
TOMBI H MOIICKYJIBL 21.09.2023 |  https://m.edsoo.ru/ff0d2a6c

7 XuMHU4ecKue dIeMEHTHI. 3HAKU 1 0 0 bubnmorexa [JOK

(CUMBOIIBI) XUMUYECKUX DIIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
11 1

8 POCTBIC I CTOATBIC Bettiectna 0 0 28.09.2023 | https://m.edsoo.ru/ff0d2ac

bubmmorexa [JOK

9 A - 1 0 0

TOMHOMOTCKYIHPHO® YHeHHE 03.10.2023 | https://m.edsoo.ru/ffod2d50



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

3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumudeckas popmyna. BaneHTHOCT Bubmiorexa [IOK
pMyJa. 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JICMEHTOB
1 OTHOCHTENbHASl aTOMHAsl Macca. Bubmmoreka LIOK
OTHOCHTENBHAsI MOJICKYJISIpHAsI Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHYECKOTO Bubnmorexa LIOK
3JIEMEHTa B COCIUHCHUN 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konmuectso BemecTBa. Modb. Bubnmnorexa LIOK
Mousipaast macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 dusnyeckre 1 XUMUUYECKHUE SIBICHUSL. Bubmmorexa LIOK
Xumudeckasi peakius 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku ¥ yclOBUs IPOTEKAHUS bubnuotexa [JOK
XMMHUYECKHX pEaKLUil 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKoH coXpaHeHHs MacChl BELIECTB. bubmoteka [JOK
XUMHYECKUE YPABHEHHS 26.10.2023 |  https://m.edsoo.ru/ff0d3b88
Brrancnenus KOJIMYECTBA, MaCChl
17 BEIL[ECTBA 10 YPAaBHEHUSAM XUMHYCCKHUX bu6mmorexa LOK
THecTBa 1o yp 09.11.2023 | https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukarus XuMuueckux peakiui
18 (coenuHeHusl, pa3IoKEeHUs Bubmaorexa [IOK
A P ' 14.11.2023 | https://m.edsoo.ru/ffod3f34
3aMenieHus, 0OMeHa)
M. B. JlomoHOCOB — y4EHBIii-
19 sHIMKIoneuct. O6o0eHne u Bubmaorexa [IOK
t AT, Hj 16.11.2023 | https://m.edsoo.ru/ff0d40c4
CHUCTCMaTHU3alus 3HaHUU
20 KontponbHas padora Nel no reme bubmoteka [JOK
«BemiecTBa U XMMHUYECKHE PEAKLIUU» 21.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmecs rasos. Coctas bubmmorexa LIOK
Bozayxa. Kucinopon — anemenr u 23.11.2023 | https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

MPOCTOC BEUIECTBO. O30H

Du3ryecKue 1 XMMUYECKUE CBOMCTBA

22 kucnopoa (peakiuu OKUCIEHUS bubmorera IOK
posa tpeardl ' 28.11.2023 | https:/m.edsoo.ru/ff0d4614
ropenue). [Tonsitie 06 okcumax
Crioco0bl MoJTy4eHHst KUCIIOpoa B
23 naboparopuu fn OMLILHneHI;oI::TI/I Bubmiorexa [IOK
patop P ' 30.11.2023 | https:/m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TerioBoi 3 HeKT XUMHUYECKOM
24 peaxIuy, MOHATHE O Bbubnmmorexa LIOK
TEPMOXMMUYECKOM YPaBHEHUH, IK30- U 05.12.2023 | https://m.edsoo.ru/ff0d4790
JHIOTEPMHUYECKUX PEAKIUAX
T , .
55| Sarpemesus sovner rovotm ar Butmoneca LIOK
P Ay, 07.12.2023 |  https:/m.edsoo.ru/ff0d4c4a
TIPEAOTBPAILECHHS
Ipaktuyeckas padora Ne 3 mo Teme
2% n 6 Bubmmorexa LIOK
(CromyeHEe o COMHpaHHe KHcropona, 12.12.2023 | https://m.edsoo.ru/ff0d4ae?
H3y4EHHE ero CBOMCTB»
27 Bopopon — anement u npocroe bubnuotexa IJOK
BeulecTBo. Haxoxenue B npupoe 14.12.2023 | https://m.edsoo.ru/ff0d4ddo
28 ®dusnveckrue M XUMUYECKHE CBOMCTBA Bubnmorexa LIOK
BogopoJa. IlpuMenenune Bogopoaa 19.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IoHsTHE O KHCIOTAaX U COMAX brbmmorera LOK
21.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CnocoObl noxy4eHus BoIOpoaa B bubnuotexa [JOK
1abopaTopuu 26.12.2023 | https://m.edsoo.ru/ff0d4dd0
IIpakrrueckas padora Ne 4 o teme
31 «[Tonydenue u cobupanue Bo1opoaa Bubmaorexa [IOK
i P Aopozs, 28.12.2023 | https://m.edsoo.ru/ff0d4f42

U3y4€HUE €ro CBOMCTB»



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
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MossipHblii 00bEM ra3oB. 3aKoH

Bbubnuorexka [JOK

32
AsoraJpo 09.01.2024 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMYecTBa
33 BEIL[ECTBA Ta3a 110 €ro H3BECTHOM, Bubmiorexa [IOK
- i Y 11.01.2024 | https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEIIECTBA MK 00BEMY
Beruncnenust 005EMOB ra3os 1o
34 AQBHEHUIO PEaKI[M1 Ha OCHOBE 3aKOHA bubmaorexa [IOK
P . peatit N 16.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUI Ta30B
35 ®dusnyeckrue 1 XUMUYECKHE CBOMCTBA Bbubnmmorexa LIOK
BOJIbI 18.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstie 06 Bubmmorexa LIOK
HHAUKATOpax 23.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactsopurens. HacblmeHHble
37 " H[(Ieﬂacmpeﬂﬂmz aCTBOPBI " Bubmaorexa [IOK
B P pEL 25.01.2024 | https:/m.edsoo.ru/ff0d5b40
MaccoBast 10J1s1 BEIIeCTBa B pacTBOpE
Ipaxtuyeckas padota Ne 5 mo teme
38 «[IpurotoBaeHue pacTBOPOB € bubnuotexa IJOK
onpeaeaEHHON MacCoBOM J1071ei 30.01.2024 | https://m.edsoo.ru/ffod5eba
pPacTBOPEHHOIO BEIIECTBA»
39 KonTponpHas pabota Ne2 o teme bubnuorexa IJOK
«Kucnopon. Bogopon. Boga» 01.02.2024 | https://m.edsoo.ru/ff0d6342
40 OKcHIpl: cOCTaB, KiacchpuKkarys, bubmmorexa [JOK
HOMECHKIIATypa 06.02.2024 | https://m.edsoo.ru/ff0d664e
Ilonyuenue u xumudeckue cBOWCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(pOTEPHBIX Bubmaorexa [IOK
' P 08.02.2024 |  https:/m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUs: cOCTaB, Kiaccupukauus, Bubmuorexa [JOK
HOMEHKJIaTypa 13.02.2024 | https://m.edsoo.ru/ff0d67ca
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43 IToyuenne n XuMu4eCKne CBOWCTBA Bubmmnorexa LIOK
OCHOBaHMH 15.02.2024 | https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, kiaccupukanus, bubnuotexa IJOK
HOMEHKJIaTypa 20.02.2024 | https://m.edsoo.ru/ffOdfee2
45 Tlonyyenue u XuMHUUECKHE CBOMCTBA bubnuotexa IJOK
KHCIIOT 22.02.2024 | https://m.edsoo.ru/ff0dfee2
C : )
16| cooobn maryemn smommeots Eatmorexa LIOK
y YACHIR 27.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa
Ipaktuueckas padora Ne 6. Pemienne
47 9KCIIEPUMEHTAIBHBIX 33124 110 TEME Bubmmorexa LIOK
«OCHOBHBIC KJIACCHI HEOPTAaHUYIECKUX 29.02.2024 | https://m.edsoo.ru/00ad9b7c
COEUHEHUI»
48 I'eneTnyeckas cBs3b MEXIY KJIaCCaMH bubnuotexa [JOK
HEOPraHMYeCKUX COEeIMHEHHH 05.03.2024 |  https://m.edsoo.ru/00ad9a50
49 O06o0uIeHre U CHCTEMATH3ALIS Bubnmorexa LIOK
3HAHUH 07.03.2024 | https://m.edsoo.ru/00ad9ch2
KontponbHas pabota Ne3 o teme
50 "OCHOpBHBIe KJ'II;.CCLI HEOPraHU4ecKux bu6mmorera LIOK
. P 12.03.2024 | https://m.edsoo.ru/00ad9ela
COCTMHCHU
TlepBbie MOMBITKH KIACCH(DUKALIIH
51 XAMHYECKHX 3JIeMeHTOB. [loHsaTHE 0 bubmmorera LOK
' 14.03.2024 | https://m.edsoo.ru/00ad9ffa
rpyIMIax CXOIHbBIX JJICMEHTOB
Ilepuoanueckuii 3aKoH 1
52 Teproanyeckast cucTeMa XUMHICCKUX Bubmaorexa [IOK
proa 19.03.2024 | https://m.edsoo.ru/00ada52c
anemeHToB /. 1. Menzneneesa
53 Tleproasl, TPyMIIbBI, TOATPYIIIBI Bubmiorexa [IOK
PUOAEL TPYHIEL HORpyH 21.03.2024 | https://m.edsoo.ru/00ada52c
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CTpOCHI/IC aromoB. CocTaB aTOMHBIX

Bbubnuorexka [JOK

54 snep. Vzoromnsl 02.04.2024 | https://m.edsoo.ru/00ada342
CrpoeHue eKTPOHHBIX 000JI0YeK
55 aToMoB 3ieMeHToB [lepuoanueckoii bubmmorexa IOK
04.04.2024 | https://m.edsoo.ru/00adaébc
cuctemsr J[. 1. MenneneeBa
XapakTepuCTHKa XUMHUYECKOTO
56 3JIEMEHTA I10 €T0 TIOJIOKECHUIO B Bubnmorexa LIOK
Ilepuoanueckoii cucreme /1. U. 09.04.2024 | https://m.edsoo.ru/00ada824
Memnieneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUTSL pa3BUTHS HayKu U nipaktuku. . W. bubnuoreka IJOK
MenneneeB — y4€HbIH, egaror u 11.04.2024 | https://m.edsoo.ru/00ada96e
TpakIaHUH
58 DIEKTPOOTPHULIATEIFHOCTH aTOMOB bubnuoreka [JOK
XUMHYECKHX DJIEMEHTOB 16.04.2024 | https://m.edsoo.ru/00adaab8
59 VonHas XuMHu4ecKas cBs3b Bubmaorexa [IOK
18.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenrtHas nojspHas XuMUuecKast bubnuotexa IJOK
CBA3b 23.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenrnas HenonsipHas XuMu4ecKast bubnuorexa IJOK
CBA3b 25.04.2024 | https://m.edsoo.ru/00adaab9
62 CTeneHb OKHCIICHUS Bubmaorexa [IOK
30.04.2024 |  https:/m.edsoo.ru/00adae28
63 OKHCIUTENLHO-BOCCTAHOBUTENILHBIE Bubmmoreka LIOK
peakuuu 02.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENN buGmmorexa IOK
07.05.2024 | https://m.edsoo.ru/00adb076
65 Kontponbhas padora Ned no reme Bubmmorexa LIOK
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«Crtpoenue aroma. XuMudecKas 14.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b»

66 PesepsHblii ypok. O6001menue u 1 bubnuotexa IJOK
CUCTEMAaTH3aLUs 3HAHUI 16.05.2024 | https://m.edsoo.ru/00adb33c

67 Pesepauslii ypok. O006LIeHHE U 1 bubnuotexa IJOK
CUCTEMAaTH3aLUs 3HAHUI 21.05.2024 | https://m.edsoo.ru/00ad9ch2

68 PesepBHsii ypok. O000LIeHHE U 1 bubmuotexa [JOK
cHCTeMaTH3aL s 3HaHUI 23.05.2024 | https://m.edsoo.ru/ff0d61c6

69 TloBTOpeHue 1 28.05.2024

70 MOBTOPEHUE 1 30.05.2024

OBILIEE KOJIMYECTBO YACOB I10 70

IIPOI'PAMME
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9 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
No Jara uudpoBbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4yeHust o0pa3oBaTe/bHbIE
padoTsl pa6oTsl
pecypcesl
[leproanueckuii 3aKoH.

1 [eproauueckas cucrema 1 0 0 Bubmuorexa [JOK
XUMHYECKHX dyieMenToB J1. 1. 06.09.2023 | https://m.edsoo.ru/00adb59e
MenpaeneeBa
3aKOHOMEPHOCTH B U3MEHEHHUHU

2 CBOMCTB XUMHUECKUX DJIEMEHTOB 1 0 0 bubmmorexa IOK

.. 08.09.2023 | https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HoMeHKIIaTypa 1 0 0 bubmmoteka [JOK
HEOPraHN4ECKUX BELIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buapl XUMHUYECKOM CBS3U U THIIBI 1 0 0 Bbubmmorexka [JOK
KPUCTAJUIMYECKUX PEIIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
KonTponbHas pabora Nel no teme

5 11 i 1 1 0
«[loBTrOpenue u yriaydiaeHue 3HaHUN 20.09.2023
OCHOBHBIX pa3JesioB Kypca 8 kiacca»

6 Knaccudukanus xumuueckux 1 0 0 Bubmmorexka [JOK
peaKIuii Mo pa3IHYHBIM [TPU3HAKAM 22.09.2023 |  https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHUUECKON

7 eakiuu. [ToHSITHE O TOMOI'€HHBIX U 1 0 0 bubmmorexa LIOK
DAL 27.09.2023 |  https:/m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIHSX
TloHsiTHE 0 XUMHUYECKOM

8 aBHOBecHH. DAKTOPHI, BSOS 1 0 0 bubmmorexa LIOK
P ' PEL H 29.09.2023 | hitps://m.edsoo.ru/00adc28c

Ha CKOPOCTh XUMHYCCKOU peakuu u
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TTOJIOKCHUEC XUMHUYCCKOT'O
paBHOBECUS

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHbIE

Bubnmnorexa LIOK

9
peakuuu 04.10.2023 |  https://m.edsoo.ru/00adcade
Teopust MEKTPOITUTHYECCKON
10 uccoryanuu. CHIbHBIC U Cl1a0ble bubmorexa [IOK
JUHICCOMHMATLITI. 06.10.2023 |  https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HoHHbIe ypaBHEHHS peaKIHi bubmorexa [JOK
P peaktt 11.10.2023 | https://m.edsoo.ru/00add448
XUMHUECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEICTaBICHAN Bubmmorexa LIOK
00 IIEKTPOTUTHIECKOM 13.10.2023 | https://m.edsoo.ru/00add5d8
JIACCOIHALIIH
XuMHUYECKHE CBOMCTBA COJIEH B
13 CBETE MPEACTaBIEHUH 00 Bubmorexa [IOK
peXt N 18.10.2023 | https://m.edsoo.ru/00add8b2
3JIEKTPOTUTUIECKON TUCCOIUAIINT
14 IlonsiTHe 0 ruapOIH3E COJei bubmorexa [OK
P 20.10.2023 | https://m.edsoo.ru/00add9d4
15 O0001IeHE U CUCTEMaTH3aLus bubmmorexa [JOK
3HaHUN 25.10.2023 | https://m.edsoo.ru/00addd12
IIpakxTuueckas padora Ne 1.
16 «PeleHre 3KCIIEPUMEHTAIBHBIX bummorexa IOK
P 27.10.2023 | https://m.edsoo.ru/00addbfa
3a1au»
KonTponbsras pabora Ne2 o teme
17 «DIEKTPOTUTHIECKAS THCCOIUALUS Bubmmorexa [TOK
P AHCCOLHATLL 10.11.2023 | https://m.edso0.ru/00addecO
XUMHUYECKUE PEaKLIK B PACTBOPAX»
18 OO01as XapaKTepUCTUKA IaOTCHOB. bubnuotexa IJOK
XUMHYECKHE CBOWCTBA HA IPUMEpPE 15.11.2023 | https://m.edsoo.ru/00addfe2
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xJopa

Xnoposoznopoa. CossiHast KHCIIOTA,

19 XUMHMYECKHE CBOMCTBA, IOJIyYEHHE bubmorexa [TOK
» TOTyS ' 17.11.2023 | https://m.edsoo.ru/00ade104
NpUMEHEHHE
TIpaktuyeckas padora Ne 2 mo Teme
20 «[lonydeHune COJSTHOM KMCIOTHI bubmorexa [IOK
YHCHIE €O ' 22.11.2023 | https:/m.edsoo.ru/00ade348
U3y4eHHUE €& CBOMCTB»
Beruncnienus o ypaBHeHUsIM
21 XUMHAYECKUX PEaKIHi, €CIIA OJIUH U3 Bubmorexa ITOK
P ' 24.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B H30bITKE
29 OO11ast XapaKTepUCTHKA 3JIEMEHTOB Bubmmorexa LIOK
VIA-rpymmst 29.11.2023 | https://m.edsoo.ru/00ade64a
ANNOTpONHbIE MOTU(UKAIIIH CEPBI.
23 Haxoxnaenue cepsl 1 €€ coeAMHEHNH bubnuorexka [JOK
B npupojie. XMMHUYECKUE CBOMCTBA 01.12.2023 | https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoI0pOJI, CTPOEHHE, bubnuoreka [JOK
(u3nuecKre 1 XUMHUYECKHE CBOHCTBA 06.12.2023 |  https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUCIIOTA,
25 (uU3HYECKHe U XUMHUYCCKUEC Bubmiorexa [IOK
. 08.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XHMHUYECKUE PEaKIIUH, JIeKAIINE B
OCHOBE IPOMBIIIJICHHOTO CrIOco0a
26 MOJIy4€HHUsI CEPHOM KUCIIOTHI. Bbubnuoreka IJOK
XuMHueckoe 3arpsisHeHue 13.12.2023 | https://m.edsoo.ru/00adec8a
OKpYXKaIOIIeH cpe/ibl COeTUHEHHSIMHU
cepsl
27 BrrunciieHre MaccoBOM IO BbIXOJ1a bubmmoreka [JOK
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NPOJIYKTa PeaKkiuu 15.12.2023 | https://m.edsoo.ru/00adec8a
OO01ast XapaKTepUCTHKA DIIEMEHTOB

28 VA-rpynmnsl. A3or, bubnuotexa IJOK
pacupoCcTpaHEeHUE B IPUPOJE, 20.12.2023 | https://m.edsoo.ru/00adeea6
(hu3MYecKre U XUMUUCCKHE CBOWCTBA
AMMUaK, ero GpU3HIECcKHe U

29 XHUMHYECKHE CBOUCTBA, MOJyYCHHE U bummorera OK

» oy 22.12.2023 | https://m.edsoo.ru/00adf004
NpUMCHEHHE
[pakTrueckas pabora Ne 3 o Teme
30 «[lony4yeHre aMMHuaKa, U3y4eHue ero bummorera HOK
v 1Y 27.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KHCIIOTa, e€ pu3nveckue u Bubmmoreka LIOK
XMMUYECKHE CBONCTBA 29.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U CONEH
aMMOHHS B KaUeCTBE MUHEPAIbHBIX

32 00peHuit. XUMHUECKOe Bubmaorexa [IOK
YAOOP ) N 10.01.2024 | https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOIIEeH Cpebl
COCIMHEHUSIMH a30Ta
®docdop. Oxeun pochopa u

33 (1)00(%)0 pHaSI ann(}))Ta q)q)I/I:zH(q\(:)CKHe u Bubmaorexa [IOK

P L 12.01.2024 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, TIOIYUCHHE
Hcnonb3oBanue Gpocdaros B

34 KauecTBe MUHEPATBHBIX yIOOPEHHUH. bubnmnorexa LIOK
3arpsi3HeHHE TPUPOIHOM CpeIbl 17.01.2024 | https://m.edsoo.ru/00adfc20
hocharamu
VYriepon, pacupocTpaHeHHeE B

35 npu z f:[ g)nmlzleclee W XUMHAYECKHE Bubmuorexa [IOK

PHPOE, 19.01.2024 | https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcupl yriaeposaa, ux Gu3ndeckue u
XHMHYECKHE CBOMCTRA.

bubmmoreka [JOK

36
DKOJIOTMYECKHE TPOOIEMBI, 24.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHbIe ¢ okcuaoM yriepoa (1V)
37 YronpHast KHCIOTa U €€ coNn Bubmaorexa [IOK
26.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpakTnyeckas pabora Ne 4 o reme
38 "[losydeHue yriekucioro rasa. bubnuorexa IJOK
KauectBennas peakuust Ha kapOoHaT- 31.01.2024 | https://m.edsoo.ru/00ae027e
nou"
[TepBoHavaIbHBIC TOHATHS 00
39 OpraHMYEeCKUX BEIIeCTBaX Kak O Bubmuorexa [IOK
P N 02.02.2024 | https://m.edsoo.ru/00ae054e
COCTMHECHUSX yriepoia
40 Kpemuwuii u ero coetuHeHus Bubmuorexa [IOK
P A 07.02.2024 | https://m.edsoo.ru/00ae080a
[MpakTryeckas pabora Ne 5.
a1 Pemenne sxciepuMeHTaNbHBIX 33124 Bubnmoreka LIOK
1o TeMe «BakHelIne HemMeTauibl 1 09.02.2024 | https://m.edsoo.ru/00ae0bf2
UX COCTUHCHUS»
KontponpHas pabota Ne3 mo Teme
42 «Baxuelnme HeMeTauThl U UX buGmmorexa OK
14.02.2024 | https://m.edsoo.ru/00ae0el8
COCIMHCHHUS
OO01mas XxapakTeprucTHKa
XUMHYECKHX dJIEMCHTOB —
43 METaJUIOB. MeTainyeckast CBsi3b Bbubnuoreka IJOK
MeTaJUTH4YecKast KpUCTAJUTNIecKast 16.02.2024 | https://m.edsoo.ru/00ae103e

pemérka. duznyeckue cBoicTBa
METaIOB
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XUMHYECKHE CBOMCTBA METAJLIIOB.

44 DIIEKTPOXUMHUYECKUI PsI bubmorexa [IOK
P . pAR 21.02.2024 | https://m.edsoo.ru/00ae1156
HaNpsDKEHUH METaJlIoB
Oobmue criocoObl OTy4eHHst
metaioB. CrutaBbel. Berauciaenus mo
45 ABHECHUSIM XUMUYECKUX peaKIni bubmorexa [OK
P PEaKIEE, 23.02.2024 | https://m.edsoo.ru/00ae1156
€CJIH OJINH U3 PEareHTOB COACPIKHUT
MpUMECH
46 TTonsTHE O K MU MET: B bummorera IOK
° € 0 Koppos Cramio 28.02.2024 | https://m.edsoo.ru/00ae1278
Bbubnunoreka IIOK
47 Wenoumsie MeTante! 01.03.2024 | https://m.edsoo.ru/00ae14b2
48 OKcupl ¥ THAPOKCHIIBI HATPUS U bubnuoreka IJOK
KaJlis 06.03.2024 | https://m.edsoo.ru/00ae14b2
49 lenouno3eMenbHbIE METAILIBL — bubmoreka LIOK
KaJIbIH 1 Marauit 13.03.2024 | https://m.edsoo.ru/00ae15e8
50 BaxHeiime coeiMHEHUs KaTbLUs bubmorexa [IOK
A : 15.03.2024 | https://m.edsoo.ru/00ae15e8
51 O0001IeHE U CUCTEMaTH3aLus
3HAHMH 20.03.2024
59 JKEcTKOCTh BOABI U CIIOCOOBI €€ Bubnuorexa [JOK
yCTpaHeHUs 03.04.2024 | https://m.edsoo.ru/00ae1886
ITpakTnueckas padora Ne 6 o Teme
53 "YKécTKOCTDL BOJIBI U METOIBI €€ bubimorexa [IOK
" A A 05.04.2024 | https://m.edsoo.ru/00aelae8
yCTpaHeHust
. Bubmmorexa LIOK
o4 Aol 10.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCHIA U Bubmmorexa LIOK
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TH/POKCHIA 12.04.2024 | https://m.edsoo.ru/00aelc64
Bubnmmoreka LIOK
56 Keneso 17.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKCHIbI, TUIAPOKCHIIBI U COJIU Kelle3a bubmuoreka [JOK
(1) u xenesa (1) 19.04.2024 |  https://m.edsoo.ru/00ae35e6
58 O060011IeHNE U CUCTEMaTH3aLMs
3HAHHH 24.04.2024
Ipaxtuueckas pabora Ne 7.
59 Penienne skcniepuMeHTaNbHBIX 33134 bubmuotexa [JOK
Mo TeMe «BakHelIre MeTauIbl B UX 26.04.2024 | https://m.edsoo.ru/00ae3de8
COCIMHCHHUS»
Berurcrenust o ypaBHEHUsIM
XUMHYECKHX PEaKLHii, €ClTd OJMH U3
60 peareHToB JaH B U30bITKE WU bubnuotexa [JOK
COJIEP’KUT IpUMecH. Breruucnenus 03.05.2024 |  https://m.eds00.ru/00ae1750
MacCOBOH JIOJIM BBIXOIa IPOIYKTa
peakuu
61 O06001IeHNe U CUCTEMaTH3aLus
3HAHUI 08.05.2024
KontponbHnas pabora Ned o teme
62 «BaxkHei e MeTaIbl 1 UX 10.05.2024
COC/TMHCHHUS»
63 BemectBa u marepuaisl B bubnuorexa [JOK
MIOBCE/IHEBHOM )KM3HU YelloBeKa 15.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHMHUECKOE 3arpsI3HEHHE bubnuotexa [JOK
OKpY’KaloIlen cpe/ibl 17.05.2024 | https://m.edso0.ru/00ae4270
65 Ponp xumun B penienun bubnuotexa IJOK
9KOJIOTMYECKUX MPoOIeM 22.05.2024 | https://m.edsoo.ru/00ae4270



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
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepBHblii ypok. O000IIeHHE 1 1 Bubmmnorexa LIOK
cUcTeMaTH3alys 3HaHUH 24.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepsHblii ypok. O6006menue u 1 bubnuotexa IJOK
CHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepaHalii ypok. O000LICHHE U 1 bubnuotexa IJOK
cUCTeMaTH3allus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIEE KOJIMYECTBO YACOB I10 68

IIPOI'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YHEHUKA

* Xumus, 8 kimacc/ I'abpuensu O.C., Octpoymos WU.I"., Cnaakos C.A.,
AxrmmonepHoe o6miectBo «M3marenbcTBo «lIpocBenieHue»

» Xumus, 9 kmacc/ I'abpuensu O.C., Octpoymos WN.I'., Cnankos C.A.,
AxrmmonepHoe obmiectBo «M3marenbcTBo «lIpocBenieHue»

Xumust, 9 knace/ T'adbpuensta O.C., Octpoymos W.T"., Cnagkos C.A.,

AKLII/IOHepHOG O6IH€CTBO «HB,H&TCHBCTBO «HpOCBeLHCHI/IC

METOINUYECKHUE MATEPUAJIBI JJISA YUUTEJISA

Pymsutuc I'.E., ®enpaman @.I'. Xumusda. Heoprannueckas xumusi. Oprannueckas
xumus. 9 kiacc: yueOHUK JiJ1st 00111e00pa3oBaTeIbHbIX yUpexKaeHu. — M.:
[Tpocremenue, 2018.

Pynzurtuc I'.E., ®enpaman @.I'. Xumus. Heopranudeckast xumusi. 8 kiacc:

yueOHUK 11 0011e00pa3zoBaTeNbHbIX yupexaenuit. — M.: [Ipocsemnienue, 2018.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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