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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdoueil MnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusix Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHUTAHHS M Pa3BUTUA OOYYAIOIIUXCS CPEICTBAMH Y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MPEAMETHOE CoJZIep KaHue,
IpeIyCMaTpUBaET paCIpEAesIiCHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OMNpPEIETseT KOJUYECTBEHHBIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKHU COJIepKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUuMxcs, OMNpPEAeNSeT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa3oBaTelIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1EJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENbHOM JEATEIbHOCTH OOYyYaroluerocs IO OCBOCHHIO
y4e0HOTO CO/IepKaHUsI.

3HaHWE XUMHUHU CJIY>KUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TJI0O0ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMUpOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO()ECCUOHATBHOMN NEATEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJIEpKaHMsl  y4eOHOTrO  MpenMeTa, KOTOPBIM  ABJISIETCA  NEJAarorMuecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX TOHSITHN
OPraHuYeCKON XUMUH.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOI0 mojaxoaa K €€ mzydeHuro. ColepkaHue CKIIAIbIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIIUITY
IIOCJICIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpelncTaBlieHUd 00 JIEKTPOTUTHUYECKON JIMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHAYECKON COCTABIISAIOIIECH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METO/IaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKaromuil MHpY,
«buosnorus. 5—7 xkinacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3ajaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHHUU CHCTEMbl XMMHYECKHX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYITHBIX 00OOIICHU MHPOBO33PEHUYECKOTO XapakTepa, sA3bIKa HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUH BEIIECTB MU
XUMHUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHe 11eJ1, KaK:

— (GOpMHUpOBaHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YE€HHMs Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHue yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIU), UMEIONIUX YHHBEPCAIbHOE 3HAYEHHUE [IJIS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W OMBIT, MOJIYYCHHBIC MPU N3YYCHHUH
XUMUH, TPUMEHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYZIOBOU IEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0Oy4YalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHU,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHMM IS BBIPAOOTKH DSKOJOTUYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuMiIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).

C yuerom pacnucanus Ha 2024-2025 yueOHBIA TOJ, Npa3gHUYHBIX H
KaHUKYJISAPHBIX JHEH, (aKTUUECKOe KOJMYECTBO YACOB COCTABIISECT:

B 8 Kkjacce — 67 yacos,
B 9 Kknacce — 67 4acos.
[Iporpamma Kypca B MOJTHOM 00beMe OyAeT peann3oBaHa 3a CUYET CIUSHUS



4acoB, OTBEJICHHBIX Ha TOBTOPEHHWE W OO0O0OIIEHHWE MPOWIEHHOTO Y4eOHOTO
MaTepHalia B KOHIE Y4eOHOIro To/a.

Pabouas mporpamma B TeueHHE Y4€OHOIO Tojla MOXKET KOPPEKTUPOBATHCS H
BO3MOYKHA KOHIICHTpaIus He 0oJiee 2-X 4acoB.



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3aesieHust CMECEH.

ATOMBI W MOJICKYJIBI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckasi ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSTHCTBA CcOCTaBa BemecTB. (OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHECHUH.

du3nyeckre U XUMUYCCKHE SBIICHUSA. XUMHUYECKasl peakius U e€ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMEIIeHHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOHW, MpaBWIaMHu pabOThl B JabopaTopuu u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM 00OPYAOBAHUEM, U3YYEHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 0O0pa3l0OB HEOPTaHUYECKHX BEIIECTB, HAOJIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJABI) U XMUMHUYECCKUX (TOPEHHE CBEYM, MPOKATUBAHUC
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKCAaHHE TMPU3HAKOB MPOTEKAHWS XMMHUYECKUX peakiuii (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
Meau (II) mpu HarpeBaHuM, B3auMOJEHCTBHUE Keje3a ¢ pacTBopom coiiu meau (11),
U3yYeHHE CMOCOOOB pa3/eNIieHHss CMECei: C TOMOIBI MarHuTa, QUIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadus, MPOBEACHNUE OYUCTKH TOBAPESHHOMN
CONM, HaONIOJICHWE W  ONMUCAaHWE  PE3yIbTAaTOB  TPOBEICHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacCChl, CO3JaHHE MOJIEICH MOJICKYJI
(I1IapOCTEePKHEBBIX ).

BaskHelinmue npeacTaBUTE M HEOPraHNYECKHUX BelleCTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — sneMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoma B Tpupoje, (HU3MYECKHE U XUMUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CmocoObI



MOJIyYeHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TernoBoit »h(dEeKT XUMHUUYECKOW pEakiuu, TePMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosny4yeHust. Kucmorel u conu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHBIE M HEHACBIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J1s1 BElIeCTBa B PacCTBOpE. XMMHUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4delioBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromnie  (OCHOBHBIC, KHCJIOTHbIE, aM(OTepHbIE) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMbIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKHE W XUMHUYECKHUE CBOMCTBA
ocHoBaHuU. [loyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKUE U XUMHYECKHUE CBOWMCTBA COJIEH.
[Tomydyenue conen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COJEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOPOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHust (Mokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHUCAaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHUEe, pPACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMozencTBUe Bojopoaa ¢ okcujaoMm menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHUE OOpAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHOMN
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICHUCTBUE BOJIbI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menu (II) ¢ pacTBopoM cepHOM KHUCIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUui HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJHOIO MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/lad IO TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. WM. MenpeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKH KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIETIOYHbIE M MIEIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

Ilepronnyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJiIMHHONEpUOAHAs  (OPMBI
IIepronnueckoii cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoasr
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJMEKTPOHHBIX  000JI04eK aroMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnognueckonr cucremnl [[. 1. MenneneeBa. XapakTEpUCTUKA XWMHYECKOTO
3JIEMEHTA 10 ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumunyeckass cBA3b. KoBajeHTHass (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchbl OkucIeHns U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCWUCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT M IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTKOCTPUPYIOLIMX — NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakiiy pas3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B § Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TOHATHSA: HAYYHBINA (DaKT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3MUeCcKHe BEIMYUHBI, AMHUIIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeimecTBo U XuMH4YecKasi peakuus

Ilepuonnyeckuit 3akoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA U HX
COCMHEHUN B COOTBETCTBHUU C IIOJIOKEHHEM JJIEeMEHTOB B llepunoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanusa XuMUYecKUX peakuuid Mo pa3audyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEH OKHMCIECHUS XUMHUYECKHX DJIEMEHTOB, MO0 OOpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M I'eTepOr €HHbIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIIMK,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON ~ PEaKLUU. CocTtaBneHue  ypaBHEHUI



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHpb Aguccounanuy. CHUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coJliel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHbIe peakiiny Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BELIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pEeaKIuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U  COoJIed
(BO3MOYKHO  MCIIOJIB30BAaHME BHJEO MAaTepuasoB), IPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  [POTEKaHWs  peakuuid HMOHHOro  OOMEHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PaclO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAaYECTBEHHBIX pEAKUUWHA HAa HOHBI, pPEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl U MX coeinHeHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XUMHUYECKME CBOWCTBA HAa IMpPUMEpPEe  XJopa
(B3aMMOJEHCTBHE C METaUlaM{, HEMeTallaMH, WIeJo4amMu). XJIIOPOBOAOPOI.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHelmnue XJIOpHIbl M HX
HaXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3MUeckue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENSl Kjacca KHCIOT W crneurduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KMCIIOThI, KAUECTBEHHAS PEAKILIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €TI0 IPEI0TBpaIllCHUSI.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJlydeHne U mpuMeHeHue. Conu aMMOHUS,
X QU3NYECKUEe U XUMUYECKHAE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuIecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKaIoIIel Cpe/ibl COSTMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, (PU3NUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIeCKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI00OPEHUM.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpojaA,  alUIOTPOIHbIC
Moau(dUKALUKM, paclpoCTpaHEHWEe B NpUpoae, (U3NYECKHE U XUMHUYECKHUE
cBoiicTBa. AncopOrus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0anbHOTO TOTEIJIEHUS KIUMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH W CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHITUS 00 OPTraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAs KUCTIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOIyYCHUE U
npuMenenue. CoenuHeHus KpeMHHsi B mpupoje. OOuiue mnpejcTaBieHus 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHalibl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, *keje300eToH. [Ipobiembl 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuyeckuii IKCnepumenm:

M3y4eHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThI, OTpa)kalolue (QU3NYECKHUe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTEHUIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl ®W €€  COeAUHEHUSIMHU  (BO3MOXHO  HCIIOJB30BAaHHE
BUJICOMATEPHUAIIOB), HAOIOCHHE TIpollecca OOYTIMBAaHUS caxapa IO JACHUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, H3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHOMN CEpHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha Cylbdart-
MOH W HaOJIOJICHWE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MUEeCKUMU
cBoiicTBaMu a3ora, (¢ochopa M HUX COEIAUHEHHH (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOoIyUYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYCHHE CBOICTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdaT-uoH U U3ydyeHHE MPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YECHUE MoJIeIen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aZICOPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHbl M M3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKLUMEN CHJIMKATHOM NPOMBIIUIEHHOCTH, PELICHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMEeTaIUIbl U UX COCIUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux mnosiokeHuss B llepumommueckon cucreme xummuyeckux siemeHtoB . .
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTajuindeckasi CBsi3b U
METAJIMYECKasi ~ KpPUCTA/UIMUeCKas  pel€TKa.  DJIEKTPOXUMUYECKUU  pAll
HaIpspKeHUN MeTaiioB. u3znueckue U XUMHUYECKHE CBOMCTBAa MeTaiioB. OO0uue
crocoObl TosydeHusi MeTauioB. [loHSTHE O KOppO3UM METaIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXXICHUE B IPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUasl 1



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xumudeckux sneMeHToB [[. M. MenneneeBa, ctpoeHune
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxxenue B Ilepuoanyeckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxOoXAeHWe B npupoae. dusnueckue u
XUMUYECKHE CBOMCTBA kene3a. OKcH b, rTuapoKcHuabl U conu xenesa (11) u xenesa
(III), ux cocraB, CBOIMCTBA U MMOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, HM3yYEHHE  PE3YJIbTATOB KOPPO3UH  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXXHO ~ HCIIOJB30BAHHE  BHUJAEOMATEPHATOB), MPU3HAKOB  MPOTEKAHUS
KAUYeCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aIIOMUHUS, [IUHKA, JKeje3a
(1) u xeneza (III), meau (1I), HaOnrOAEHUE M OMUCAHUE MPOLECCOB OKPALLIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusl M Kaiublusg (BO3MOXKHO MCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxkneilme
METaJUIbl U UX COCAUHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KW3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus Beulects, nainee — [1/1K). Ponb xuMuu B pelieHnn 3K0JIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3yueHHe oOpaslloB MaTepuUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mestcnpeomemnmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpUs, aHallM3, CHHTE3, KJIacCU(pUKALMs, TEPUOJUYHOCTb, HAOIIOJCHHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUAITBI.

®usnka: Marepus, aTroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIbI, PaJUOaKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeTka, CIuiaBbl, (PU3WYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPAIBHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAaEMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEILHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPAJTUIIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBUJaMH W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pE3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPUOTHYECKOT0 BOCTIMTAHUSL:

LEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyYHOMY HACIEIWI0, NOHUMAaHHS 3HAUYCHUS XMMHYECKOM HAayKH B JKU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUXKEHUSX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTaBICHUS] O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JeSATEeTLHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM NEATENbHOCTH TpU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Y4YEOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TIOBEJEHHWE M TIOCTYNKM CBOMX TOBAapHILEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH W COCTAaBIISIONINE
OCHOBY 11 TIOHUMaHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOIHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHbIE MOTHBBI, HAIPABJICHHBIC HA TOJIy4€HUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOW pabOThl C Y4YCOHBIMH TEKCTaMH, CIPABOYHON



JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKHUMH CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMO0Opa30BaHUIO, TMPOEKTHOW U  HMCCIEIOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popMmupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJAMMOCTA COOJIONIEHUsT TIpaBui O€30MAaCHOCTH TMpU OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOr0 BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY U3YUYCHUIO Tpodeccril U Tpyia pa3IudHOro poja,
YBAXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcreuHon npodeccuoHanbHOM IeATeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) PK0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
O0e3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJy4aeMble MPU U3YYECHUU XUMHH, JJIS
pELIeHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW NMPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HaHWU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISTHBHBIC), KOTOpblE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCMOJb30BaTh MPUEMBI JIOTMUECKOTO MBINIJIEHUS MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIUM,
yCTaHaBJIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3UM MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOILIECCE TO3HAHUA TOHATHS (NIPEIMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — TMPH PEIICHUN YIeOHO-TI03HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH W XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH W3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBICHUSIX.

ba3oBble uccienoBaTeabcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHWSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3ANMH W TIPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATEIFHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMyJIIpHAs JIMTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHUYECKH OIICHWBATh IPOTHBOPCUYUBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHSATh Pa3jIM4yHbIe METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(MOpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPE/ICIEHHOTO TUIA, TPUOOPETEHUE ONBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANIBHYIO (hOpMY TpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaull HECIO0XHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOIO XO3sIMCTBa M TPAHCIOpPTa Ha COCTOSHUE OKpYXarouled MNpupoIHON
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ OPEICTaBIATh  MOJIYYEHHBIE  pE3yJIbTaThl  MO3HABATENIbHOM
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO OMbITA,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELICHUU
BO3HMKAIOIIMX NpOOJEeM Ha OCHOBE Y4y€Ta OOIIMX WHTEPECOB M COrJIACOBAHUS
no3unuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUH, OIpeNeseHHe KpPUTEpPUEB IO OLIGHKE KauecTBa
BBINIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPEEsITh LENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTD, BRIOUpaTh Harbosee 3pheKTUBHBIC CITOCOOBI pelieHusT yUeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISATh WU KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBIIIOJHEHUM 3aJaHUM C Yy4ETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh U AaHAJM3UPOBATh KOHTEKCTHI, IPe/IaracMble B yCIOBUH 3aaHUM.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMEeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
COJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (¢eaepaibHON paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xoHiy 00yueHus B 8 kij1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCJIOTa, OCHOBAHHE, COJIb, IEKTPOOTPULIATEIBHOCTb, CTEICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEaKIui: peakiuu
COCOMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaKUUU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHUE PEAKIIMH, TEIIIOBOU 3P(EKT peakium,
AIpO aTOMa, HJIEKTPOHHBIM CIOM aromMa, aroMHas OpOUTalb, PaJAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHASA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAaCTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolieHTHAs! KOHIICHTPAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJCHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHUSIX,
CTENCHb  OKWUCJICHMS  DJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbici [lepuomnueckoro 3akona [I. WM. Mennaeneena:
JEMOHCTPUPOBATh TNOHMMAHHE MEPUOJANYECKON 3aBUCUMOCTUA CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTaipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuonuueckoit
CUCTEMbl XHMMHMYECKHUX DJJEMEHTOB: pa3jauyaThb IMOHATUS «TJIaBHas
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabmuie «llepuoauueckass cuctemMa Xumudeckux odjemeHToB [, U.
MenzeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeesieHue UX M0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKHE peakuud (10 YUCIy W COCTaBy YYacTBYIOLUIMX B peaKUUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO MaccChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMH MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IleHue, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI M3Yy4YEHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHMil, eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIEN0OBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH TIO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBIECHUIO
pPacTBOPOB C OMPEAECIEHHON MacCOBOM J0JIEM PaCTBOPEHHOTO BENIECTBA,
IJIAHUPOBATh M MPOBOAUTH  XUMHYECKHE  AKCHEPUMEHTHI MO
pacIrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIBIO NHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XWMHWYECKUX IIOHATHH: XUMUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJISIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEaKLUU WOHHOIO
oOMeHa, KaTaau3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEImETKa, KOpPpO3Us METALJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKIuu, TMpEeAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemniecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX [MOHATHI U
MPUMEHSITH 3TU NOHSTUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIONB30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PaA3JIMYHOILO COCTaBa, NPUHAMICKHOCTh BEHIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, HMOHHAsA, MeETaJuIMYecKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsiji MOHA M0 XUMHUYECKON (QopMylie, XapaKkTep cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHMYECKUX COCIMHEHUW, TUI KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbica Ilepumoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh U XapaKTEpHU30BaTh
tabnnuHyo Gopmy llepuoanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
paznuyaTh TOHSATUSA «rJaBHasg mnoarpynma (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manbsie W OOJbBIIME MEPUOIBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHMSI  aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sjapa, oOIIee 4YUCIO SJICKTPOHOB U
pacrpesieieHue HMX MO D3JEKTPOHHBIM CJOAM), OOBSCHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenaesax MajlbIX NMEPUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTRA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUICCKUE XHUMHYECCKUE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXkAasi OMNUCAHUE
NpuUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JHCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIUA HOHHOTO



oOMeHa, YypaBHEHHMS pEaKiui, TMOATBEPNKMAMOIINX CYIICCTBOBAHHE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTCKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEMHEHHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUUYECKOU PEaKIIUu;

cOONIOaTh  MpaBUja  MOJIB30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAaKa U yTIEKUCIOTo Tra3a);

NPOBOJUTh  PEAKIUM,  TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUA-, OpOMUSI-,
MoaMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS U HMOHBI HU3YyYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX pacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEpAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUil, €CTECTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0 ) bubnuorexa [{OK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YyesloBeKa

12 BemecTBa 1 xuMu4eckue 15 ) 0 bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 0 | bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kuciorax g 0 | bubnmnoreka [HOK

’ Y COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [{OK

’ HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

16

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHMe U yriayoieHue 3HaHu| 5 | 0 bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubamorexa LOK
' PYHHEL Tep https:/m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX Bt 1OK
noInoTeKa
2.3 3JIEMEHTOB VA- . Azot, pocho 7 0 1
FIEMEHTOD FpyTHEt T, ocop i ux https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

bubnunorexa LIOK
3.1 0o 7 4
HIE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxa Konrpoabnbie IIpakruueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| Ilonsatue o MeTo1aX NO3HAHHUS B | 0 0 bu6mmoreka [IOK
XUMUH 02.09.2024 = https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
) paboThI B 1a0OpaTOpUH U IPUEMBI | 0 | bubnnoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM 05.09.2024  https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
3 [Ipeamer xumun. Ponb XUMUU B KU3HA | 0 0 bu6mmoreka [JOK
yenoBeka. Tena u BemecTa 09.09.2024  https://m.edsoo.ru/ff0d210c
4 YucTele BemecTBa U cMecH. CIIocoObI 1 0 0 bu6mmoreka [IOK
paszeleHus cMecen 12.09.2024  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorera [JOK
. 16.09.2024  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIbI. ATOMHO- 1 0 0 bubnuoreka [IOK
MOJIEKYJIIPHOE YUYEHHUE. 19.09.2024  https://m.edsoo.ru/ff0d2a6c
7 XuMHUUYECKue 3J1€MEHThI. 3HAKU | 0 0 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHX JICMEHTOB 23.09.2024 | https://m.edsoo.ru/ff0d2be8
g CrapToBas quarHoctuueckas padbota 1 1 0 bubnnoreka [JOK
Ne 1 26.09.2024 | https://m.edsoo.ru/ff0d2d50
bu6mmoreka [JOK
9 IT 1 0 0
POCTRIC I CHONHBIC BEMeCTRa 30.09.2024 | https://m.edsoo.ru/ff0d2a6¢




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

10 Xumnueckas popmyna. BaieHTHOCTD bubmmorexa [TOK
Py 03.10.2024  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMCHTOB
1 OTHOCuTENBbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca 07.10.2024 = https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
AJIEMEHTA B COEAMHEHUU 10.10.2024  https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemiectra. MoJib. bubmuorexa [JOK
MognspHas macca 14.10.2024  https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMHUYECKUE SBICHUS. bubnuorexa [JOK
XumMuyeckas peakius 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBHs IPOTEKAHUS bubnnorexa [HOK
XAMHYECKHUX PEaKUi 21.10.2024 = https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS 24.10.2024  https://m.edsoo.ru/ff0d3b88
Boruncnenus KonuyecTBa, MacChl
17 BEIIIECTBA 10 YPABHEHHSIM XUMUYECKUX bubmorexa HOK
n . P 07.11.2024 | https://m.edsoo.ru/ff0d5708
peaxiuit
Kitaccupukanust XMMHUYIEeCKHX PeaKIIHid
18 (coenMHEHUs, Pa3NOKESHUS bubmorexa HOK
P ’ 11.11.2024  https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneauct. O6o0uieHue u bubmmorexa [IOK
N ARET, TRoDI 14.11.2024  https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIVsI 3HAHHHA
20 KonTtponpHas padora Nel mo teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN 18.11.2024  https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnnorexka [JOK
Bo3nyxa. Kucnopon — snemeHT u 21.11.2024 = https://m.edsoo.ru/ff0d448e




IIPOCTOEC BECUICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCIICHUS bubmmorexa [IOK
PoAia (peartt ’ 25.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
C110co0BI OMYYEHHS KUCIOPOIa B
23 J1abopaTopuu iqn OMBII_HJIerHOCTI/I Eubmorexa ITOK
patop p ' 28.11.2024  https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoit 3¢ hexT XuMuIecKoi
24 peaKiuy, MOHATHE O bubnuoreka [IOK
TEPMOXHMMHYECKOM YPaBHEHUH, IK30- U 02.12.2024  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
Tommmso (HedTh, yroiab U METAH).
25 3ar $I3H€}EI/I€(1];O3 a a, CII0COOBI iro bubnmnorexa LIOK
P AR, 05.12.2024 | https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
[Ipaktrueckas padora Ne 3 o Teme
26 «ﬁon cHHe 1/112061/1 aHHue KHUCJIopoaa bubmmorera [TOK
i " P POSE, 09.12.2024 = https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €r0 CBOMCTB)
7 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupojae 12.12.2024  https://m.edsoo.ru/ff0d4dd0
)% duznyuecknue 1 XUMHYECKHEe CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ipumenenue Bogopoaa 16.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 IloHsiTHE 0 KHCIOTAaX U COIIX Eubmorexa IIOK
19.12.2024  https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTydeHust BOJAOPO/Ia B bubnuorexa [JOK
nabopaTtopuun 23.12.2024  https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o teme
31 «ITonyyenune u cobupanune BOAOPOIA bubnmorexa LIOK
i P FOPOa, 26.12.2024  https://m.edsoo.ru/ff0d4f42

W3Y4YEHUE €r0 CBOMCTBY»




MoutsipHbIii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo 28.12.2024 = https://m.edsoo.ru/ff0d542¢e
Brruncnenus o0b€Ma, KonMuecTBa
33 BEILIECTBA r'a3a MO €ro U3BECTHOM bubmmorexa [IOK
. Y 09.01.2025  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Brruncnenus 006EMOB ra30B 1Mo
34 ABHEHUIO PEAKIIMM HA OCHOBE 3aKOHA bubmmorexa [IOK
P N peart . 13.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B
35 DduU3NYECKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BO/JIbI 16.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
HHAUKATOpax 20.01.2025 = https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbIe
37 Y HEeHAChl peHHbIIe) aCTBOPBI bubmorexa LHOK
. P PhL- 23.01.2025 = https://m.edsoo.ru/ff0d5b40
MaccoBas 10115 BEIIeCTBa B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
18 «ITpuroroBieHue pacTBOPOB ¢ bubnuotexa [JOK
onpeAeNeHHON MacCOBOM J10eH 27.01.2025 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTtpoasHnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» 30.01.2025 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KaccupUKaIus, bubnmoreka [JOK
HOMEHKJIaTypa 03.02.2025 = https://m.edsoo.ru/ff0d664e
[TonydyeHnune u XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmorexa HOK
’ P 06.02.2025  https:/m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnmnorexa [JOK
HOMEHKJIaTypa 10.02.2025  https://m.edsoo.ru/ff0d67ca




43 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnunoreka [JOK
OCHOBAaHUU 13.02.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarus, bubnmoreka [JOK
HOMEHKJIaTypa 17.02.2025  https://m.edsoo.ru/ff0dfee2
[TonyueHne n XuMU4eCKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT 20.02.2025  https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnocoébll3 oI )eHm{ XI/IMI/IqZ(I:)KHe bubmorexa HOK
. 7 ’ 24.02.2025  https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 SKCIIEPUMEHTANBHBIX 3a/a4 10 TeEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 27.02.2025  https://m.edsoo.ru/00ad9b7c
COCIMHECHU I
43 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnnorexa [HOK
HEOPraHUYECKUX COECIUHEHUN 03.03.2025 = https://m.edsoo.ru/00ad9a50
O0o00mIeHNe U CHCTEMaTH3aITHs bubmuorexa [JOK
49 .
3HAHUHN 06.03.2025 = https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubmorexa HOK
on P 10.03.2025 | https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOMBITKY KIACCHU(PUKAITUU
51 XUMUYECKUX ArieMeHTOB. [loHsaTue o bubmorexa HOK
' 13.03.2025  https://m.edsoo.ru/00ad9ffa
TPYIax CXOJHBIX AJI€MEHTOB
Ilepuonuueckuii 3aK0H U
52 [lepuoanueckast cucteMa XUMHYECKUX brbmorexa HOK
prox 17.03.2025  https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneera
53 ITepuonasl, rpymmsl, HOATPYIIIBI bubmorexa [TOK
PHOABL, TPYIHISL, TOMpyH 20.03.2025  https://m.edsoo.ru/00ada52c




Ctpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
anep. N3oTomsl 03.04.2025 = https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
. bubnmoreka [JOK
55 aToMOB 3JieMeHTOB [leproanueckoit
07.04.2025 @ https://m.edsoo.ru/00adabbc
cuctemsl J1. 1. Menzaeneera
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubnmoreka [JOK
ITepuoanueckoii cucreme /1. U. 10.04.2025 @ https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHs HayKH U npakTtuku. 1. 1. bubnnorexa [JOK
MenpeneeB — y4€HbIH, MTEIAroT U 14.04.2025  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHblil ypok. O000IICHHE 1
P P iH bubmuoreka [JOK
58 cHUCTeMaTH3aIys 3HaHH /
. 17.04.2025  https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas padboTa
59 HNonnas xumnueckas CBsI3b bubmorexa [TOK
21.04.2025 @ https://m.edsoo.ru/00adac34
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHUYECKHUX 3JIEMEHTOB 24.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHas XuMU4ecKas bubnnoreka [JOK
CBSI3b 28.04.2025 | https://m.edsoo.ru/00adaab8
2 l'onoBas uroroBast KOHTpOIbHAS
paborta Ne 4 05.05.2025
bu6mmorexa [IOK
63 C
TETICHD OKHCICHIL 12.05.2025  https://m.edsoo.ru/00adae28
64 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC bubmuorexa [JOK
peaKuuu 15.05.2025 = https://m.edsoo.ru/00adb076




bu6mmoreka [IOK

65 ORMCTATENH H BOCCTAROBHTE ! 19.05.2025  https:/m.edso0.ru/00adb076
66 TecroBas pabota no reme «CtpoeHue 1 bubnmoreka [JOK
aroMa. XMMUYECKasi CBSI3b» 22.05.2025  https://m.edsoo.ru/00adb486
67 O06o001IeHre U CUCTEMaTH3alus 1 bubmuorexa [JOK
3HAHUU 26.05.2025 | https://m.edsoo.ru/00adaab8
68 O06o0011eHre U cucTeMaTu3alus 1 bubnnoreka [JOK
3HAHUU 26.05.2025 | https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Ilepnonnueckuit 3aK0H.

| IIepnonnueckas cucrema | 0 0 bubnnorexa [JOK
XAMUYECKUX dieMeHToB /1. U. 02.09.2024 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMUYECKUX HJIEMEHTOB 1 0 0 bubmorexa LHOK

. 05.09.2024 = https://m.edsoo.ru/00adb6b6

MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa | 0 0 bubnnoreka [JOK
HEOPraHWYECKUX BEILECTB 09.09.2024  https://m.edsoo.ru/00adb7e2

4 Buisl XuMHu4uecKkoil CBSA3U M THIIBI | 0 0 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «[loBTOpEHUE Onenue 3 i 1 1 0

BTOpPEHUE U YIITyOJICHUE 3HAHUM 16.09.2004

OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Krnaccudukanus XuMuueckux 1 0 0 bubnuoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM 19.09.2024  https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOU

7 eakuu. IToHdITHE O TOMOT€HHBIX U 1 0 0 bubnmorexa LIOK
P ' 23.09.2024  https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIIMIX
[TonsiTHE 0 XMMUYECKOM

8 aBHOBecUU. DAKTOPBI, BIUAIOIINE 1 0 0 bubmmorexa [OK
P ’ PEL B 26.09.2024  https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMHYECKOMN pCaKkuun n




M0JIO)KEHUE XUMHUECKOTO
paBHOBECHs

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuorexa [JOK

9
peakuu 30.09.2024 = https://m.edsoo.ru/00adcade
Teopus 31IEKTPOIIUTUYECKON
10 nuccoranuu. CHiIbHBIE U clIa0bIe Eubmorexa ITOK
' 03.10.2024 | https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIinn Bubmorexa ITOK
P peartt 07.10.2024 = https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTaBICHUI bubnnoreka [JOK
00 3IIEKTPOIUTUUECKON 10.10.2024  https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIECHUN 00 bubmorexa LHOK
P . 14.10.2024 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLIAIIUU
14 ITonstue o ruapoanse cojei bubmorexa LHOK
P 17.10.2024 | https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HAHUH 21.10.2024 | https://m.edsoo.ru/00addd12
ITpakTuyeckast padora Ne 1.
16 «Pemienne 3xcnepuMeHTAILHBIX bubmorexa LOK
p 24.10.2024 | https://m.edsoo.ru/00addbfa
3a1au»
KonTponbhas padota Ne2 o teme
17 «DIIEKTPOIUTHYECKAS JUCCOIIHALINS bubmmorexa LOK
P A HHat. 07.11.2024 | https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
18 OO6m1ast XxapaKTepUCTHUKA TaJOTeHOB. bubnmnorexa [JOK
XUMHUYECKUE CBOMCTBA HA PUMEPE 11.11.2024 | https://m.edsoo.ru/00addfe2




XJIopa

XiopoBogopo. ColisiHast KUCIOTAa,

19 XUMHUYECKHUE CBOKCTBA, MTOIYyYEHUE bubmorexa [TOK
’ i ’ 14.11.2024  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o Teme
20 «ITomydeHnne ConsTHOM KUCTOThI bubmorexa OK
e i . ’ 18.11.2024  https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brruucnenust mo ypaBHeHUSIM
21 XMMHYECKUX PEAKIUH, ECIIU OJUH U3 bubmorexa OK
PeAIIL, A 21.11.2024 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01as xapakTepuCcTUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpynnel 25.11.2024  https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUA CEPHI.
3 Haxoxnenue cepbl 1 €€ coeTMHeHUN bu6mmoreka [IOK
B IIpupoJie. XUMHUYECKHUE CBOWCTBA 28.11.2024  https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo/1, CTpoeHue, bubnuoteka [JOK
(dbu3MYecKre U XUMUYECKHUE CBONCTBA 02.12.2024 = https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,
25 ¢u3nyecKkrue 1 XuMHYECKHe bubmorexa [TOK
. 05.12.2024  https://m.edsoo.ru/00adea28
CBOICTBA, MPUMEHEHNE
XUMHUYECKUE PEaKLIUU, JIeKAIINE B
OCHOBE MIPOMBIIIUIEHHOTO criocoba
26 MIOJIy4EHUS] CEPHOI KUCIIOTHI. bubmuoreka [IOK
XHWMHUYECKOE 3arpsi3sHEHUE 09.12.2024  https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COETUHEHUSIMU
CephI
27 Beruucnenue MaccoBoil 40JIM BBIXO/1a bubmuorexa [JOK




MPOJIYKTa PEAKIINU 12.12.2024  https://m.edsoo.ru/00adec8a
OO01mmas XxapakTepuCcTHKa SJICMCHTOB

73 VA-rpymisl. A30T, bubnmoreka [JOK
pacrnpocTpaHeHHE B IPUPOJIE, 16.12.2024  https://m.edsoo.ru/00adeea6d
¢bu3nyeckre 1 XuMU4YecKre CBOMCTBA
AMMHaK, ero Gpu3nvecKue u

29 XMMHYECKHE CBOMCTBA, MOJyYCHUE U bubsmotera [IOK

OV 19.12.2024  https://m.edsoo.ru/00adf004
MIPUMEHEHNE
[IpakTuueckas pabora Ne 3 o Teme
30 «Ilonydyenne aMmmuaka, u3yueHue ero bubmorera [IOK
e  TBYH 23.12.2024  hitps://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ (U3nIecKue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA 26.12.2024  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHUS B KAU€CTBE MUHEPATIbHBIX

32 noOpeHuii. XuMudeckoe bubmorexa HOK
YAOOP ’ . 28.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEH Cpeibl
COCIMHEHHSIMU a30Ta
®ocdop. Oxeun dpochopa (V) u

33 (poc:ll))o pHaH KI/ICJ'I((I))Ta (b(blfl)m(qe)cxne u bubmorexa [JOK

P L 09.01.2025 | https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE
Hcnonbs3oBanue ¢pocdaTos B

34 KaueCcTBe MUHEPATLHBIX YA0OpEHUH. bubnuorexa [JOK
3arpsi3HEeHUE TPUPOIHON CpEAbI 13.01.2025  https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEHNE B

35 npu zﬂe gnséieég;epingnqecxne bubmorexa HOK

PHPOZE, 16.01.2025  https://m.edsoo.ru/00adfd9c

CBOMCTBA




Oxkcuapl yrieposaa, ux GU3NYECKue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36
DKOJOTUYECKHE MPOOIIEMBI, 20.01.2025 = https://m.edsoo.ru/00adfebe
CBsA3aHHBIE ¢ OKcHuIoM yriaepoja (IV)
37 VYronbHas KUCIOTa U €€ COTU bubmorexa HOK
23.01.2025 | https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
18 "[lonyueHune yriaekuciioro rasa. bubnnorexa [HJOK
KadecTtBenHnas peakiys Ha kapOOHaT- 27.01.2025  https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
P 30.01.2025  https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepoia
40 Kpemuuii u ero coeguHeHus bubmorexa HOK
P A 03.02.2025  https://m.edsoo.ru/00ac080a
ITpakTuyeckas padora Ne 5.
41 Pemrenue skciepuMeHTaNbHBIX 3a7a4 bubnnoreka [JOK
1o teMe «BakHelnire HeMeTaulbl U 06.02.2025  https://m.edsoo.ru/00ae0bf2
WX COCIMHEHUS
KonTtponbHas padota Ne3 o reme
42 «BaxxHeume HeMeTaJuIbl U UX bubmorexa HOK
10.02.2025 | https://m.edsoo.ru/00ae0e18
COEJIMHEHHU S
OO6mrast XxapakTeprucTruKa
XUMHUYECKUX HJIEMEHTOB —
43 METaJI0B. MeTaninueckas CBsI3b U bu6mmorexa [IOK
MeTaJUIM4ecKasi KpUcTauindecKas 13.02.2025  https://m.edsoo.ru/00ae103e

pemérka. PU3NYECKUE CBOMCTBA
METaJUIOB




XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIIEKTPOXUMHUYECKHUH DS, bubmorexa [TOK
P . A 17.02.2025 = https://m.edsoo.ru/00ael 156
HaMpPsDKCHUH METAIJIOB
OO6mmwme crmocoOb! MOTyIeHUS
meTaiuioB. CruiaBel. BeruncieHus mo
45 ABHEHUSIM XUMHUUYECKUX PEAKINN Bubmorexa ITOK
P peaiiuH, 20.02.2025 | https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 TlousaTue 0 KOpPPO3UU METATIIOB bubmmorexa LHOK
pp 24.02.2025 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 €10 € MeTall
[lenotmrie MeTaitbt 27.02.2025  https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJIus 03.03.2025  https://m.edsoo.ru/00ac14b2
49 [Iler04HO3EMENBHBIE METAJUIBI — bubnnoreka [JOK
KJIBIWI U MardHui 06.03.2025 | https://m.edsoo.ru/00ae15e8
50 Baxkueiiiine coeqMHEHNS KaIbIIH bubmorexa LHOK
10.03.2025 @ https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3AIUS
3HAHWUHN 13.03.2025
57 JKECcTKOCTH BOJIBI M CIIOCOOBI €€ bu6mmorexa [IOK
YCTpaHEHUs 17.03.2025  https://m.edsoo.ru/00ac1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECTKOCTE BOJBI I METOIEI €6 bubmmorexa LIOK
" g a 20.03.2025 | https://m.edsoo.ru/00aclac8
yCTpaHEHUs
54 NS bubnmoreka [JOK
03.04.2025 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUIA U bubnmoreka [JOK




TUIPOKCHUIA 07.04.2025 @ https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keieso 10.04.2025 | https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeje3a bubnnoreka [HOK
(I1) u xxene3a (1II) 14.04.2025 | https://m.edsoo.ru/00ae35e6
53 O06001IeHNEe U CHCTEMATH3aLIHS
3HaHUUI 17.04.2025
[IpaxTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33124 bubnuorexa [JOK
mo Teme «BakHelne MeTalIbl U UX 21.04.2025 | https://m.edsoo.ru/00ae3de8
COCAUHCHHMS
Brruncnenus mo ypaBHEHUSM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
60 pearcHTOB JIaH B U30BITKE HIIN bu6mmoreka [IOK
COZEPKUT pUMeECH. Brruncnenus 24.04.2025 = https://m.edsoo.ru/00ael1750
MaccOBOM JOJIH BBIXOJa MPOAYKTA
peakuuu
61 O06o001meHre U CHCTEMaTH3aIIHs
3HaHUH 28.04.2025
TectoBas pabota o Teme
62 «BaxkHenIme MeTajbl ¥ X 05.05.2025
COCIUHCHHUS»
63 BemectBa u marepuassl B bubmuorexa [JOK
MOBCEIHEBHOH KU3HU YEIOBEKA 12.05.2025 @ https://m.edsoo.ru/00ae3£50
64 l'omoBas uroroBast KOHTPOJIbHAS bu6mmorexa [IOK
pabota Ne 4 15.05.2025  https://m.edsoo.ru/00ae4270
65 XUMUYECKOe 3arpsi3HeHne bubnuorexa [IOK
OKpY>Karolleu cpeibl 19.05.2025  https://m.edsoo.ru/00ae4270




66 Posnb xumum B perieHuu | bubnunoreka [JOK
IKOJIOTHYECKUX TPOOIEM 22.05.2025  https://m.edsoo.ru/00ae4270
67 O600611eHre U cucTeMaTH3alus | bubnmoreka [JOK
3HAHUI 26.05.2025  https://m.edsoo.ru/00ae0dOa
68 O06001IeHNEe U CUCTEMATU3 AL | bubmuorexa [JOK
3HAaHUHU 26.05.2025  https://m.edsoo.ru/00adb33c
OBILEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne

» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

tabnuupel: [lepuoauueckas cucrema xumuueckux 3nemeHToB 1. . Menneneena,

Ta6J'II/II_[a PaCTBOPUMOCTH, BJIGKTpOXI/IMI/I‘-IGCKI/Iﬁ PO HAIIPSAKCHUA MCTAJIIIOB

METOIUYECKHUE MATEPHUAJIBI U151 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xvumusi-6a30Bblii-ypOBEHb. -
Peanuzanus-rpedoBanuii-OI"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Metoauueckoe-nocooue-is-yunrens. pdf

IHAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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