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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPECTaBICHUE O LENsAX, OOIel cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHUE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, OMNpeaeNsieT BO3MOXHOCTH IMpeaMeTa Ui
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yapTaraMm o0y4YeHUsl XUMUU Ha YPOBHE 1ieJield U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4e0HOTO COJIepKAHUSI.

3HaHME XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MaTePUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEJACTaBICHUS O B3aUMOIIPEBPAICHUSIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyenue xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4uyeOHOM  JIesITeIbHOCTH,
AKCIIEPUMEHTANIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHBIC HAMpaBJICHUS B OOYYCHHH XWMHHM OOECMEUMBAIOTCS CHEIU(BUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CUCTEMBI IMEPBOHAYAIBHBIX TMOHSITHUI XUMHH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOI0 mojaxoaa K €€ mzydeHuro. Conep:kaHue CKIIAIbIBAECTCS W3 CHCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
IIOCJICIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
pa3HOro YpOBHS:

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

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpelncTaBlieHUd 00 DIEKTPOTUTHUYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (POPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX TMpeaMeToB: «OKpyXaloluil Mup»,
«buonorus. 5—7 knacce» U «PuU3nKaA. 7 KIacc.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHUM K HAyYHbIM METOJaM T[IO3HaHWS TMpPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
ITOBCEJHEBHOM KU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (GOpMHpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMsI Ha CHCTEMaTH4YEeCKOE MpUOOIIEHUE
oOyyarolmmxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciIoBUi, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YYaOIIMMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYKAIOLIEro MHUpA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYECHHBIC NPH H3YYECHUU
XUMUH, TPUMEHSATh HMX MPU PEIIEHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opmupoBaHue y OOydYalOMMXCA TI'yMaHUCTUYECKUX OTHOUICHHI,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJIbHEHUIIETO
oOy4eHuUs.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctanisier 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HaYK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENIbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJSIpHAs Macca. MaccoBast 4011 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

Du3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHUs. Knaccupuxanus
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3loB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3/JelieHHs CMeceil: C MOMOIIbI0 MarHura, (pUIbTPOBAHHE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHellline npeacraBuTeJ M HCOPraHUYECKUX BELIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BemecTBo. Haxoknenue kucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



NOJIyYeHHUs] KUCIopoda B JabopaTOpud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsI.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupoie U B KU3HU 4YelioBeKa. KpyroBopoT BoAbI B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHE CcBoMcTBa KHCIOT. Pang axktmBHoctTu MeramioB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIIPEIECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHust (Mmo)kapa), O3HAKOMJICHHE C O0Opa3laMH OKCHIOB H
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBaHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX  KIJIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUMH, BBITECHEHHE OJHOIO0 METajla IPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIIMHHONEpUOAHAs  (OPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JEMEHTA Mo ero noyoxeHuro B [lepuoanyeckoit cucreme . . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiu pas3yioKeHUs], COSTUHEHNU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHHEpPANbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHWUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUN, TEPMOXUMUYECKHE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW pEaKUUMHW M TIOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OanaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUsI pPEeaKIMil HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISMU KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, MpoLEcca JUCCOLMAMM KHCIOT, IIEJIOYeHd U  COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHass KucioTa, XUMUYECKHE CBOMCTBA, IMOJYyYECHHUE, NMpUMEHEHHE. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Gu3MUeCKue W XHUMHYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHH B MPUPOJE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKHUCJICHHs. A30T, pacIpOCTPAHCHHE B MPHUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUIECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMrU4ecKoe 3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nostyuenue. Mcnons3oBanue GpocdaToB B KaUYECTBE MUHEPATBHBIX YI0OpEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. KpyrosopoT yriepoaa B npupoje. OKCuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyM, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCITMHECHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BXKHBIX BEIIECTBAX: JKUpaX, OCJIKax, YriIeBoJax — U UX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHILICHTPUPOBAHHON CEPHOM  KHUCIOTBI, M3YY€HUE XHUMHYECKUX CBOICTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOITydYEHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUs, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTHI C ME/IBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, paclo3HABaHUE U W3yUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxkHene HeMeTaIUIbl U UX COCIMHEHUSY.

MeTa/ibl 1 MX COeIMHEHU S

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJUIMYECKass  KpUCTA/UIMYECcKas  pemie€Tka.  DIEKTPOXUMHUYECKUU  pAall
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U TPOMBITINICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HAaTpusi W Kanus. [IpumMeHeHHWe 1IeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXoXJeHue B npupoze. Gusnveckue 1 XUMUYECKUE CBOMCTBAa MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMHUYECKHE CBOICTBa amOMUHUA. AMPOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHAA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepnoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHYCCKHE CBOMCTBA jkese3a. OKCHIbI, TUAPOKCUIBI U conr xkene3a (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METaUIOB M CIUIaBOB, HUX (PU3NUYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJECUCTBUS OKCH[A
KAJIbLIUS W HaTpusl C BOJOM (BO3MOYKHO HCIIOJB30BAHHE BHJIEOMATEPHUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXHO  HCIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIM Ha MOHBI: MarHusi, KaJblUs, aJIIOMUHUS, LIMHKA, JKEJe3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB IMIPOKCHIA aTOMUHUS
Y TUIPOKCHJIA IMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3aa4 1o TeMe «Bakueniue
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUYECKUX 0KOTAX U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHalbl).

Mescnpeomemmnuie ceasu



Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHUM XUMHUH B 9 Kiacce
OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIMX €eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMH JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOIUIHOCTb, HaAOIIOCHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJICb, SBJICHUE, TAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TONBI, PATUOAKTUBHOCTh, MOJEKYJIA, JJIEKTPUYECKUN 3apsji, IPOBOIHHKH,
MOJTYTIPOBOJHUKH, JTUAJICKTPUKH, (POTOIIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, paCTBOP, PACTBOPUMOCTh, KPUCTATUINUECKAS
pemeTka, CIUiaBbl, (PU3UUYECKUE BEITUYUHBI, €IUHMIIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocuHTes, npixanue, Ouocdepa, dKOCHCTEMa, MHHEPATbHBIC
yn00peHus, MUKPOAJIEMEHThI, MAaKpOAJIEMEHTHI, ITUTAaTEIbLHbIC BEIISCTRA.

['eorpadms: armocdepa, rtuapochepa, MHUHEpAIbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMbI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTM3ALMHI 00yUYarOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, NOHWMAaHUs 3HAYEHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUM MH(pOpMAaIMEeil o
[IEPEIOBBIX JTOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJYYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUyaIbHON TPAEKTOPUU MPOJAOHKEHUS 00pa3oBaHus ¢ YUYETOM JTUUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
mpaBuiI 0€30MaCHOTO MOBEICHUS TTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUSX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTMYECKOW  KyJIbTYPhl, OCO3HAHHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIC JIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpEeIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYILECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3Yy4CHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPECTABICHUN BBISBIISITH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABJIICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJoJaTh 3a XOJOM IMpoIllecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU WHTEPHPETUPOBATH HWH(OOpPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHSTh pa3iuyHble METOAbl M 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIIOJIb30BaTh MW AHAJIM3MPOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WIM) JIUCKYCCHHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [eNaTh MPE3CHTAIHIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTEIbHOM M HMCCIIEJIOBATENBCKON  JEATENBHOCTH TPU  PEHICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATEJbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh U AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jlaraéMble B yCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YpOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

* PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IOHSATHUNA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUUYECKasi peakius, Kiaccuukanus peakuuid: peaxiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeakiuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHASA U HEMOJSIpHAs KOBAJICHTHAS CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

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

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJHMKY JUISI COCTaBiCHHS (Hopmys
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENsATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmyiiaM, BHJ XHUMHYSCKOW CBS3M (KOBaJe€HTHAas HM HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHHUS MacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OINKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX BJIEMEHTOB (COCTaB M 3apsij sapa, 001iee YUCio dJIEKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
pPa3IMYHbBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MIPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON EATEIIBHOCTH — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJII M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJECIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBIICHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHK U JPYTHE).

K koHiy oOyuenus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHHUOH, IIPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTanu3aTrop, XWMHUYECKOE€ paBHOBecHe, OOpaTuMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUIMYecKasi), KpHUCTAIMYECKass pemETKa, KOPpPO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHUYECKYI0 CHUMBOJHMKY [UIsl COCTaBlieHUS (opMyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OIPENENSTh BaJIEHTHOCTh U CTEIIEHb OKUCIICHUS] XHMUYECKUX 2JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONnpeAenéHHOMY KJIACCy COEIMHEHUW 1o (opmyjiaM, BHA XUMHUYECKON
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (popmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
TabnuuyHyo (opmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMUA  XApAaKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COEIMHEHHUU B
npenaesiax MajlbIX MEPUOIOB U TJIABHBIX MOJATPYIIl C YUYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 M3MEHEHHUIO CTENECHEW OKHUCIICHUs
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEpPXAasi OINHUCAHUE
NpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOUIUX
XMMHUYECKUX PEaKLN;

COCTABJISITH  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYITHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJISIPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpHBIM  O0OpYyJIOBaHUEM, a TakKe IMpaBWia OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICTUTEIBHON NEATCIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJII0ICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, IKCIEPUMEHT (peajbHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaudecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U deKkTpoHHbIE (LM (POBbLIE)
n/n TeM NMPOrpaMmMbIl Bcero KonrposbHele IIpakTiaeckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumust — BakHasg 00J1acThb

11 €CTECTBO3HAHUS U 5 2 bubnuoreka [IOK

' MPAKTUYECKOU JIeSITEITbHOCTH https://m.edso0.ru/7f41837c

yeJoBeKa

12 BemecTBa 1 xuMu4eckue 15 1 bu6nmoreka LIOK

' peaKInH https://m.edso0.ru/7f41837c

Hroro o pasneny 20

Pa3nen 2. BaxkHelime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oxcuagax https://m.edso0.ru/7f41837¢c
29 Bonopon.Ilonsitue o kucnorax 5 1 bubmuoteka [IOK

' M COMIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bubnuoreka [{OK

HEOPraHMYECKUX COCTUHCHUI
Hroro 1o pasneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoanueckuii 3axoH u [lepuoauyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMoB.

Xumunueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

Ilepronnueckuii 3aKOH U
31 [Tepuoanueckas cucrtema 7
' XUMUYECKHnX 3y1emeHToB J[. 1.
Mengeneesa. CTpoeHue aroma
3.2 XUMHUYECKasi CBS3b. 8 1

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c

bubnunoreka LIOK



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

OKUCIUTENBHO- https://m.edso0.ru/7f41837c
BOCCTAaHOBUTCIIbHBIC PCAKIITUN
Hroro no paseny 15 ﬁ;i?ﬁ%fgggg;émws?c
PeszepBHOE Bpems 3 BH6J_IHOTeKa LOK
https://m.edso0.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3znea 1. BemecTBo U XUMHYeCKHEe peaKku
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 Bu6mmoteka [JOK
' OCHOBHBIX pa3JIeioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubanorexa [JOK
' peaKIHiA https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XHUMHYECKUE PEAKLIUU B PACTBOPAX https://m.edso0o.ru/7f41a636
Htoro no paznemny 17
Pazgen 2. HeMeTaJJILI M UX CO€IHHEHUSA
21 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubnnorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
7 | oo : BuGorea 10K
' PYIIIBL. L¢P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
bu6nmorexa LIOK
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
e | oo ; 1 , B0k
' . PYIUIBL poA https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25
Pa3nen 3. MeTasuibl 1 UX COeIMHEHUS
. bubnunorexa LIOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiiine MeTanibl U UX COCTUHEHUS 16 1 2 Bubmorexa LTOK

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
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https://m.edsoo.ru/7f41a636
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Uroro mo pazgeny 20
Pa3znen 4. Xumusi 4 OKpysKamas cpeaa

4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 Bubmiorexa LIOK
- P https://m.eds00.ru/7f41a636
Uroro mo pazueny 3
P 3 bu6nmoreka [IOK

C3CPBHOC Bpemi https:/m.eds00.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Kontpoabubie  Ipaxruyeckue U3yYCHUS o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 [Ipenmer xumuun. Ponp XuMuu B KU3HU 1 bu6mmoreka [IOK
yesioBeka. Tena u BelecTna 02.09.2024  https://m.edsoo.ru/ff0d210c
2 IlonsaTtue o MeTo1aX MO3HAHMUS B 1 bubmuorexa [JOK
XUMHHU 06.09.2024  https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a00OpATOpUH U IPUEMBI 1 bubnnoreka [JOK
oOpareHus ¢ 1abopaTopHbIM 09.09.2024  https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTteie BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [JOK
pazzeneHusi cMecen 13.09.2024  https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 Bu6miorexa LIOK
> «Paspencrne cveceit (Ha mpumepe . 16.09.2024  https://m.edsoo.ru/ff0d28c8
OUMCTKHU TTOBAPEHHOM COJIN)»
6 ATOMBI U MOJICKYJTBI 1 Eubmorexa IIOK
20.09.2024 = https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE AJIEMEHThI. 3HAKU 1 bu6mmoreka [IOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 23.09.2024 = https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 buGmnorexa LIOK
27.09.2024  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa LIOK
30.09.2024  https://m.edsoo.ru/ff0d2d50
3aK0H TIOCTOSIHCTBA COCTaBa BEIIECTB. BuGmorexa LIOK
10 Xuwirseckas opuysna. Banentiocts 1 04.10.2024  https://m.edsoo.ru/ff0d2eae
ATOMOB XHMHUYECKHX JIEMCHTOB
11 OTHOCUTENbHAs aTOMHAs Macca. 1 bubmmoreka [JOK



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
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https://m.edsoo.ru/ff0d2eae

OTHOCUTENbHASL MOJICKYJISIpHAsI Macca 07.10.2024  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCTMHCHUH 11.10.2024 = https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bubmuoreka [JOK
Momnsipaast macca 14.10.2024  https://m.edsoo.ru/ff0d5230
14 ®@U3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuUMHUYECKast pPeaKIus 18.10.2024  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycl0BUSA IPOTEKAHUSA bubnnoreka [JOK
XUMUYECKUX PEaKIui 21.10.2024 = https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnorexa [HOK
XUMHYECKUE YPABHEHHS 25.10.2024  https://m.edsoo.ru/ff0d3b88
B
17 nemecrna o ypasrcrmay ximiccki BuGnorera LIOK
HeeTBL O YP 08.11.2024  https://m.edsoo.ru/ff0d5708
peakui
| e pe Busorea 10K
! P : 11.11.2024  https://m.edso0.ru/ff0d3134
3aMeIIeHus, 0OMeHa)
M. B. — Y4EHBIN-
19 SH HKJJII:iO}II/I(:;OBO6qu eeII{{II);ZIH bubmorexa LOK
" amet. 2Iooom 15.11.2024  https://m.edso0.ru/ff0d40c4
CUCTeMAaTH3AIIHsI 3HAHHHA
20 KonTponsHnas padora Nel no Teme bubnnorexka [JOK
«BemiecTBa 1 XUMUYECKUE PEAKLIUN 18.11.2024  https://m.edsoo.ru/ff0d4290
B — .
21 B(?; lexa K;ZI;(‘; Boragggafecl)\::;z u Eubmorexa IIOK
AYXa. POA 22.11.2024 = https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
® o
2 | S e o Bnsmorea 10K
POAia (peat ’ 25.11.2024 = https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 00 oxcuaax
23 naoparopitn npowstenmoon BuGinorera LIOK
patop P ' 29.11.2024  https://m.edsoo.ru/ff0d497a
[IpumeHneHue Kkucaopoia
24 TennoBoii 3¢ ekt XuMuIeckoi bubmuoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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peaKkIuu, MOHSITHE O 02.12.2024  https://m.edsoo.ru/ff0d4790
TEPMOXHUMHYECKOM YPaBHEHHH, IK30-
U DHJIOTEPMUYCCKUX PEAKITUIX
T .
| Qoo oo o s Sumorea 10K
P R, 06.12.2024  https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
1I 0
26 dlonyaeme n cobmpanc aneropoms BuGorexa 10K
7 P poaa, 09.12.2024  https://m.edsoo.ru/ff0d4ae2
W3YYCHUE €T0 CBOWCTBY
27 Bonopon — snemeHT u mpocroe bubmmorexa LIOK
BemecTBo. Haxoxaenue B mpupoie 13.12.2024  https://m.edsoo.ru/ff0d4dd0
28 du3nyecKne 1 XMMUYECKUEe CBOMCTRA bubmuoreka [JOK
Boziopoja. [Ipumenenue Bogoposaa 16.12.2024  https://m.edsoo.ru/ff0d4ddo
29 IToHsITHE O KUCITOTaX U COJISIX Brommozexa LIOK
20.12.2024  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubnmnoreka [JOK
naboparopuu 23.12.2024  https://m.edsoo.ru/ff0d4dd0
IT 04
g | o Busmorea 101
- oHp AOPOE, 27.12.2024 https://m.edsoo.ru/ff0d4f42
U3YYEHHE €r0 CBOMCTB)
30 ModnsipHblii 00BEM ra30B. 3aKOH bubnnorexka [HOK
ABoraapo 10.01.2025  https://m.edsoo.ru/ff0d542e
B N
| Do o sommeons Bumorea 10K
H My 13.01.2025  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
B N
| b o Butmorca 10K
ypas DEAKHI I 17.01.2025  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 ®du3nvecKkue U XUMHUYECKHUE CBOMCTBA bu6mmorexa [IOK
BOJIBI 20.01.2025 @ https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJUKATOpax 24.01.2025 | https://m.edsoo.ru/ff0d59e2
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Bopna xak pactBoputens. HacbleHHbIe

bu6mmoreka [IOK

37 1 HOHACBILICHHIC PaCTBOPEL. 27.01.2025  https://m.edsoo.ru/ff0d5b40
MaccoBasi 107151 BEILIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroToBiieHHE PACTBOPOB C bubnmoreka [JOK
onpeieIEHHON MacCOBOM J10J1ei 31.01.2025  https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BEUIECTBA
39 Kontponbnas paborta N2 o teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» 03.02.2025 | https://m.edsoo.ru/ff0d6342
40 OKcHbl: cOCTaB, KIIacCU(PUKAIINS, bu6mmoreka [IOK
HOMEHKJIAaTypa 07.02.2025  https://m.edsoo.ru/ff0d664e
41 monommam, oonomm 1t avorepmix Bu6miorera LIOK
’ P 10.02.2025  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHWMsI: COCTaB, KIaccudukams, bu6mmoreka [IOK
HOMEHKJIaTypa 14.02.2025  https://m.edsoo.ru/ff0d67ca
43 ITony4yeHue U XMUMUYECKUE CBOMCTBA bubnnorexka [JOK
OCHOBaHUM 17.02.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa 21.02.2025  https://m.edsoo.ru/ffOdfee2
45 ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubnnorexka [HOK
KHUCJIOT 24.02.2025  https://m.edsoo.ru/ffOdfee2
I S Bubmrorexa LIOK
N ya ’ 28.02.2025 = https://m.edso0.ru/00ad9474
CBOWCTBA
[IpakTuueckas padora Ne 6. Perenue
47 SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX 03.03.2025  https://m.edsoo.ru/00ad9b7c
COECTUHEHUI)
48 ['eneTndeckas CBSA3b MEXKIy KiIaccamu bu6mmoreka [JOK
HEOPraHUYECKUX COCAMHEHUI 07.03.2025  https://m.edsoo.ru/00ad9a50
49 O06001IeHNEe U CHCTeMAaTH3aIUS bubmmoreka [JOK
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3HAHUU 10.03.2025  https://m.edso0.ru/00ad9cb2
KonTponpHas padora Ne3 o Teme
50 "OCHEBH:IIZ I;(IJ'IIZ[CCB;F HCOpFI;HP;r‘Ié\/[CKHX Eubmorexa LIOK
o 14.03.2025  https://m.edsoo.ru/00ad9ela
COCMHCHUI
IlepBbie MOMBITKHU Ki1acc Ka
51 xnﬁizlecinl;(B;JTIef\I/[eIJ{ITOBHIq)II(/)IHﬂI;EZ 0 Enbmmorexa IOK
) 17.03.2025  https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJIE€MEHTOB
Ilepuoauueckuii 3aKoH U
52 Hegnoinqecxaﬂ CUCTEMA XUMHUYECKUX bubmmorexa LIOK
21.03.2025  https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menaeneera
53 [Tepuompl, TPyIIIIbI, MOATPYIIIBI bubmmorexa LJOK
’ ’ 31.03.2025  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
sep. M3oTombl 04.04.2025 | https://m.edsoo.ru/00ada342
C 0
55 arowon onewerton Meprommiceroi BuGorexa LIOK
PHOA 07.04.2025  https://m.edsoo.ru/00adaébc
cuctemsl J[. 1. Menaeneena
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 0 €T0 MOJIOKECHUIO B bubmuorexa [JOK
[lepunonnueckoii cucreme /1. U. 11.04.2025  https://m.edsoo.ru/00ada824
Meneneesa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHS HayKH U npakTuku. 1. W. bubnnorexka [JOK
MeHneneeB — y4€HBIN, TIEATOT U 14.04.2025 | https://m.edsoo.ru/00ada96e
rpaXTaHUH
C)
o | o o B LOK
N 18.04.2025 @ https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas paboTa
bubmuorexa [JOK
59 Howwast xumieckas cBisk 21.04.2025  https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMu4ecKas bubnnorexa [JOK
CBSI3b 25.04.2025  https://m.edsoo.ru/00adaab8
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61 KoBaneHntHas HenoasipHas XUMUYECKAs 1 bubnunoreka [HOK
CBSI3b 28.04.2025  https://m.edsoo.ru/00adaab9
62 | Cremens okucneru ! 05.052025  hipeiimecsoosi0oadeezs
63 OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIC 1 bubmuorexa [JOK
peaKIuu 12.05.2025  https://m.edso0.ru/00adb076
64 OKHCIIMTENIN U BOCCTAHOBUTEIN 1 Enbmmorexa IOK
16.05.2025  https://m.edsoo.ru/00adb076
65 (Crpoeme aroa. Xommsconn ) BuGorexa LIOK
B3 19.05.2025  https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK
CHCTeMaTH3aIrs 3HAHUI 23.05.2025  https://m.edsoo.ru/00adb33c
67 Peseprublii ypok. O600IIeHNE U 1 bubnuoreka [IOK
cucTeMaru3anus 3HaHuil 26.05.2025 | https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
CHCTeMaTH3aIrs 3HaHUI 30.05.2025  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudgpoBbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe HpﬁaKTI/I'ICCKI/Ie w3ydeHus 06PA30BATEBHBIE
padoThI padoTsI pecypesI
[Tepuonuueckuii 3aKoH.

1 IIepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKHX 31eMeHTOB J[. U. 02.09.2024  https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOC 3MEHE

2 CBEIZI(;ITJI:I xﬁfl\fqueP::I]:HI;I( I;JJI;{M?}I;I;IOB 1 bubmmorexa LIOK

N 06.09.2024  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnuoreka [IOK
HEOPraHUYECKHUX BEIECCTB 09.09.2024 | https://m.edsoo.ru/00adb7e2

4 Buipsl XumMHu4yeckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPUCTAIINYECKUX PELIETOK 13.09.2024  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpEHuUe U yriybiaeHne 3HaHUH 1 1 16.09.2024
OCHOBHBIX Pa3/IelioB Kypca 8 Kiacca»

5 Knaccugukanus XxumMmmuaeckux 1 bubnnoreka [JOK
peakIuii Mo pa3InYHbIM MMPU3HAKAM 20.09.2024  https://m.edsoo.ru/00adbch0
n .

7 carcun, Towamic o roworemmsnc 1 uGorexa LIOK
Peattii. 23.09.2024  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
IlonsTHe 0 XUMHYECKOM

)
8 1 cxopoers xnmicexoft peaxm i 1 bumiorexa LIOK
P peaxt 27.09.2024  https://m.edsoo.ru/00adc28c
MOJIOXKEHNE XMMUIECKOTO
paBHOBECHS

9 OKHUCIUTEITEHO-BOCCTAHOBUTEIIHHBIC 1 bubmuorexa [JOK

peakiuu 30.09.2024  https://m.edsoo.ru/00adcade
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Teopus 3NEKTPOIUTUYECKON

bu6mmoreka [IOK

10 Amccounati. CUIBHbIC 1 CTa0bIe 04.10.2024  https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HoHHbIe ypaBHEHHUs peak Ui Eubmorexa ITOK
07.10.2024 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnnoreka [HOK
00 PJIEKTPOIUTUYECKON 11.10.2024  https://m.edsoo.ru/00add5d8
IIUCCOLAIIAN
| A e e BuGorea 101
pedl N 14.10.2024  https://m.edsoo.ru/00add8b?2
ANEKTPOJIUTUICCKOM TUCCOITUAITTT
14 [TonsTHEe 0 THIPOIU3E COeH bubinorexa OK
18.10.2024  https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAHUHI 21.10.2024 | https://m.edsoo.ru/00addd12
I1 §] Ne 1.
16 <<§:§ITGI;I{I;IZC§2§HIZ;H(§:HTMLHLIX Eubmorexa IIOK
25.10.2024 = https://m.edsoo.ru/00addbfa
3a1a9»
K 02
7 | O D oo BuGnorexa LIOK
’ 08.11.2024 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKlui B PACTBOPAX)»
18 | Yoo oo BiGmiorexa LIOK
PHMEp 11.11.2024  https://m.edsoo.ru/00addfe2
XJIopa
X .
10 | Dok cavtions somonne BuGmiorexa LIOK
’ ’ 15.11.2024  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
IT 0 Ne 2
20 «IPI?;THZ;(I:/IIZ:ZLZO%EZHOOT; K;cngfblTeMe bubmnorexa LIOK
yd . . ’ 18.11.2024  https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOMCTBY
21 Brruucienus mo ypaBHEHUSIM bubmuotexa [JOK
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XUMHAYECKHX PEaKIUi, €CIIU OJIUH U3 22.11.2024  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO61as xapakTepuCTUKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmsr 25.11.2024 = https://m.edsoo.ru/00ade64a
ANIOTpOITHBIE MOAM(PHUKALINN CEPBI.
23 Haxoxnenue cepbl 1 €€ coeTMHeHU I bubmuoreka [JOK
B IIpUpoie. XMMUYECKHUE CBOMCTBA 29.11.2024  https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopoJ1, CTpOEHHUE, bubnuorexa [JOK
(bu3HUYecKre U XUMUICCKIE CBOMCTBA 02.12.2024  https://m.edsoo.ru/00ade802
25 gumsccnen xmmoie u6morera LIOK
. 06.12.2024  https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMCHCHUE
XUMUYECKUE peaklinu, JIexalire B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
26 MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnorexka [JOK
XUMUYECKOe 3arpsi3HeHne 09.12.2024  https://m.edsoo.ru/00adec8a
OKpY>KaroIel cpeibl CoeIMHEHUSIMU
cepsl
97 Brraucienie MacCcOBOM JOIU BBIXOJA bu6mmoreka [JOK
MPOAYKTa PEaKIIHU 13.12.2024  https://m.edsoo.ru/00adec8a
OO1as xapakTepuCcTUKa SJIEMEHTOB
28 VA-rpynmnsl. A30T, bubnuoreka [IOK
pacnpocTpaHEHue B IPUPO/IE, 16.12.2024  https://m.edsoo.ru/00adeea6
(bu3HYecKre U XUMHUIECKUE CBOMCTBA
A
29 thxdiaelzaki: C@;g;ﬁ;‘;;“ﬁi; eHUE U bubmorexa LJOK
> TTOIYH 20.12.2024 = https://m.edsoo.ru/00adf004
MIPUMCHCHHE
IT 0
p | el Bsmorea 10K
i > 1Y 23.12.2024  https://m.edsoo.ru/00adf180
CBOWCTB»
31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubmorexa LIOK

https://m.edsoo.ru/00adf306
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XUMHYECKHE CBOUCTBA

27.12.2024

Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHS B KaUeCTBE MUHEPATbHBIX

32 ynoopennii. XuMudeckoe bubmorexa LIOK
’ N 10.01.2025  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KAIOIIEH Cpelibl
COCAMHEHUSIMH a30Ta
docdhop. Oxcun dhochopa (V) u Butmnorexa LOK
33 Pocopras (HESOTE, Qusiicckue u 13.01.2025  https://m.edsoo.ru/00adf68a
XUMHAYECKHE CBOWCTBA, MOTyUCHHE
Hcnonp3oBanue GocdaToB B
34 KauecTBE MUHEPATbHBIX YI0OpEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOIHON CPEIbI 17.01.2025  https://m.edsoo.ru/00adfc20
dbocdharamu
Yrnepon, pacnpocTpaHeHue B BuGnorexa LIOK
35 HPHPOZE, (U3MICCKHE 1 XMMIICCKHe 20.01.2025 @ https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunpl yraepona, ux pusmueckue u
36 XAMHUYECKHE CBOKCTBA. bu6mmoreka [IOK
DKOJIOTHYECKHUE TTPOOIEMBI, 24.01.2025  https://m.edsoo.ru/00adfebe
cBsi3aHHbIe ¢ okcuoM yriepona (1V)
[TpakTruyeckas pabora Ne 4 o Teme
37 "[losrydyeHue yrieKuciioro rasa. bubnuoreka [IOK
KayecTBeHHast peakiys Ha kKapOoHaT- 27.01.2025  https://m.edsoo.ru/00ae027e
noH"
[lepBoHaYaTEHBIC TIOHATHS 00 BuGmorexa LIOK
38 OPTaHITICCIIX BEIIECTBAX KaK O 31.01.2025  https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTIIepoia
39 Kpemuuii u ero coenuHeHus buGmnorexa LIOK
03.02.2025  https://m.edsoo.ru/00ae080a
ITpakTuyeckas padora Ne 5.
40 Pemenue skcnepuMeHTAIbHBIX 3a7a4 bu6mmoreka [IOK
o Teme «BaxHeillre HeMeTallIbl U 07.02.2025  https://m.edsoo.ru/00ae0bf2

X COCOAUHCHUA»
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bu6mmoreka [IOK

4 YTONbHAA KHCIIOTA H €€ COn 10.02.2025 @ https://m.edsoo.ru/00ae006c
0 Do neveamnr Bumorexa [{OK
14.02.2025 @ https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO6m1as XxapakTeprucTruKa
XUMHYECKUX DJIEMEHTOB —

43 MeTaJuioB. MeTrayuinueckas CBA3b U bubnmoreka [JOK
MeTaJUTM4ecKasi KpucTauinaecKas 17.02.2025  https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckue CBOMCTBA
METAJIJIOB

p N A 21.02.2025 | https://m.edso00.ru/00ae1156
HaIPsDKCHUH METAIIIIOB
OO6m1re ciocoObl MOTyYSHHS

15| yoamnormme oo pomca, BuGmorexa L{OK
P DCAKIHH, 24.02.2025  https://m.eds0o.ru/00ae1156
€CIIM OJINH U3 PEareHTOB COAEPIKUT
IpUMeCH

46 ITonsTHE O KOPPO3UM METAIIIOB bubmorexa LIOK

28.02.2025  https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK

47 [Henotmpre MeTanbI 03.03.2025  https://m.edsoo.ru/00ael4b2

48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnuoteka [JOK
KaJns 07.03.2025 | https://m.edsoo.ru/00ael14b2

49 [lemouHO3eMENbHBIC METAILTBI — bubnmnoreka [JOK
KaJIbIUA ¥ MarHui 10.03.2025  https://m.edsoo.ru/00ael15e8

50 Baxnenmme coemMHEHNS KBTS bubanorexa LIOK

14.03.2025 @ https://m.edsoo.ru/00ael5e8

51 O0o0011IeHNEe U CHCTEMATH3aLIHS
3HaHUH 17.03.2025

52 JKECTKOCTh BOIBI U CIIOCOOEI €€ bu6mmoreka [IOK
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YCTpaHECHUS 21.03.2025  https://m.edsoo.ru/00ae1886
II 0
o | D e Snsmorera LOK
fe 8 31.03.2025  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
N bubmuorexa [JOK
>4 Amomninii 04.04.2025  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
THAPOKCH]IA 07.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Kereso 11.04.2025  https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIIPOKCUIBI U COJIU XKeye3a bu6mmoreka [IOK
(11 u xeme3a (1) 14.04.2025  https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUU 18.04.2025
[IpakTuueckas padora Ne 7.
59 Pelrenne skciepUMEHTANIBHBIX 3a7a4 bubnnorexka [JOK
1o TeMe «BakHele MeTauibl U UX 21.04.2025  https://m.edsoo.ru/00ae3de8
COCAUHCHHMS
Brruncnenus no ypaBHeHUSIM
XUMHYECKHUX PEAKIIHiA, €CJIN OJIUH U3
60 peareHToB J1aH B U30bITKE WIN bubnnorexka [HOK
COJICPKUT MpUMecH. Beruncnenus 25.04.2025  https://m.edsoo.ru/00ae1750
MacCcOBOM JOJIH BBIX0Ja MPOAYKTA
peaknuu
61 O06o001eHNe U CHCTEMAaTH3aIIHS
3HAHUI 28.04.2025
KonTponbnas padota Ne4 o teme
62 «BaxkHenme MeTajbl U X 05.05.2025
COEIUHEHMS»
63 BemectBa u marepuasi B bu6mmoreka [JOK
IMOBCEIHEBHOM KM3HU YEIIOBEKA 12.05.2025  https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHUE bubmmoreka [JOK
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OKpY’Karollen cpeibl 16.05.2025  https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 bubnuoreka [IOK

AKOJIOTHUYECKUX TTPOOIeM 19.05.2025  https://m.edsoo.ru/00ae4270
66 PesepBHrlil ypok. O600611eH1Ee 1 1 bubnmoreka [JOK

CUCTEMAaTH3alMsl 3HaHUH 19.05.2025  https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK

CUCTEMATH3ANI 3HAHUI 23.05.2025  https://m.edsoo.ru/00adb33c
68 PezepBHblil ypok. O6o01IeHNE U 1 bubnuoreka [IOK

CHUCTEMaTHU3aIisl 3HAHUH 23.05.2025  https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






