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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha ocHOBe (enepanpbHOil paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIep>KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, OMNpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTelIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE lieJied N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETLHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHME XWMHH CIYKUT OCHOBOW [t (OPMHPOBAHUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOoJib UTPaOT (POpPMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JITYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIeSTEIhHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTare €€
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
HOHATUH O XUMHUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO IPUHIMITY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelacTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PpPacCMATPUBAOTCS HA OCHOBE HMIIMPUYECKH
MOJTyYEHHBIX U OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO
YPOBHSI K JPyromMy, BBINONHAS (YHKUMA OOBICHEHHS M MPOTHO3UPOBAHUS
CBOICTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJyYEHHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOW NpPHUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHWS B Hayke. M3ydeHne XWMuUM NPOUCXOAUT C NPUBJICYECHUEM
3HaHUW M3 paHee M3YyYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaloumil Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wW3yyeHUH XUMHH T[POUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KAaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHUHM CHUCTEMbBI XHUMHUYECKHUX
3HaHUU — BaXKHEUIIUX (AaKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX TMOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM [IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIETH, KaK:

— (OpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MMO3HABATEIBHON JEATEIbHOCTH, HAaYYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHue yCIOBHii, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHAIOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CAMOTO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAyYHOMU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATH W OICHUBATH SBIICHUS
OKpY’KaoIlIero MHpa, WCIOJB3Yysl 3HAHWS U OIBIT, MOJYYCHHbIE MPH H3y4YEeHUHU
XUMHM, TPUMEHATh UX MPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYJIOBOM JIE€SITEIIbHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBENECHUST B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TIpO(UiIs U HAMpaBIEHHOCTH JajbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COAEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsAiTHEe 0 MeToax MO3HaHHWS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHTENbHAsT aTOMHAas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemectBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUMN.

Du3NYECKUE U XUMHUUYECKHUE SBJICHUS. XUMHUECKas pPEeakus U €€ MPU3HaAKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYy/0H, MpaBujaMu paboThl B JIa0OpaTopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3MYecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢usnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHACHCAIMS BOJBI) U XMMHYECKUX (TOPEHUE CBEUHU, MPOKATHBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUIPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPOBEACHNUE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IIapoCTEepKHEBBIX ).

BaxHelllne npeacTraBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpoctoe
BelecTBo. HaxokneHue kucimopoia B mIpupoe, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpuu © MPOMBINIIEHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOI0 3 deKTa, pazpylieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacu€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBa BOJbl. Boma Kak pacTtBoputelib. PacTBOpHI.
HacepileHHbIe ¥ HEHACHIIMIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpPOJZI€ U B KU3HU 4YeloBeKa. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyromiue (OCHOBHBIC, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [loryueHue okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknarypa kucinot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE COAEPKAHUSI KUCIOPOJa B BO3AyXE, MOJyYEHHE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HAOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHusl TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMozehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BAaHUE BHUEOMATEpPHAJIOB),



WCCJIeIOBaHNE O0pa3loB HEOPTraHWYECKWX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajla JPYTUM K3 PacTBOpa COJU, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MenaeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUBI.

[Tepunonnueckuit 3akoH. Ileproanueckast cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas ©  JIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEpUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnsl. Dnexktponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTU HM3MEHEHUs pPaanyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajneHTHass (ToJisipHass W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHM KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHUS).

Mesicnpeomemmnuie ceasu



Peanuzanust MeXOpeAMETHBIX CBSI3€H MpH W3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS YEpPe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJCIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DaKT, runoresa, TeOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1bI, COHIIE.

buomnorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpanbl, TOPHBIE MOPOAbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHYecKasi peaKkius

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DHJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, Kalabluid M HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMUECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYECKUX PEaKIUii MO pa3InyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUEC
YpaBHEHMUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [lonsTne 0 XuMruyeckoM paBHoBecuu. DakTOPBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocraBienue YpaBHEHHI



OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUM C  HKCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIIUTUYECKON JUCCOLMALIMHI. DJAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalléHHbIE HWOHHBIE YypaBHeHUs peakiui. CBOICTBa KHUCIOT,
OCHOBaHMM W COJIGM B CBET€ TMPEJACTABICHUNH 00 3IIEKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMapOIU3E CONEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCAa JHCCOUMAIMU KHCIOT, WIEJI0YEd H  COJeH
(BO3BMOKHO  HCIOJIb30BAaHHE BHUACO MaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Ta3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTauibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3NUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHCTBHE C METaUlaMy, HEMETaUIaMy, IIeI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIWe XJIOpPUIbl U UX
HaXOXJICHUE B MPUPOJIE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(BUKAIINN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUECKHE U
XUMHUUYecKue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHUCJIOT W crhenuduieckne). XHUMHUYECKHE PEaKIlvu,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a TMOJYYEHUS] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdpaT-uoH. Haxoxnenue ceppl U €€ COCAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOoCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUYECKHAE CBOMCTBA, MOJydyeHrne u nmpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHue, (pU3nyecKkue U XUMHUYECKUe
CBOlicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  crenudpuyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeH aMMOHMST B KadeCTBE MMHEPAIbHBIX
yan00peHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXKAM, 3arpsi3HEHUE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
aloTponHeie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3nIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

Oo6mas xapakrepuctuka 31emMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIEHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAM(UKAIIUKA, PACIPOCTPAHEHHE B Mpupojae, (U3NYECKUE U XUMHUYECKHE
cBorictBa. Ancopouusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuUCaoTa U €€ CoNM, uX (PU3NUEeCKHe U XMMHYECKHE CBOMCTBA,
noiayyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, 3TaHOJI, TJIULIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKThl UX TepepaboTku (OEH3WH), UX POJib B OBITY W NPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KMUpax, OeNkax, yrieBojax — U ux
poJii B JKM3HHM 4YeloBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COSTUHCHUM.

Kpemnuii, ero ¢usnueckue H XHUMHYECKUE CBOMCTBa, TOJyYEHUE W
npumeHenue. CoenuHeHHs KpeMmMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcunie kpemausi (IV) u kpemuueBoi kucinore. CHIMKAThl, X HCIOJIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHellne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl O€30MacHOTO WCIOIh30BaAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 0Opa3OB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)karomme (PU3NYEeCKHe M XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TaJOreHUIOB), O3HAKOMIJICHHE C
oOpazuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIE€HHOIN CEPHOW KUCIIOTHI, MPOBEIEHNE KAaUeCTBEHHOW pEaKIK Ha Cylbdar-
UMOH U HaOJIo[eHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX CcOeOUHEHUH (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), 0Opa3laMu a30THBIX U POCHOPHBIX yIOOpPEHUM, MOJIyYEHHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHUEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO HCITOJIb30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCcOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIydeHHe, COOMpaHHe, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHHE KaYeCTBEHHBIX peakluil Ha KapOoHaT U
CUJIMKAT-MOHbl W W3YYE€HHE TNPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meraymndeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUH MeTauioB. OU3NYeCKre U XUMUYECKHUE CBOMCTBA MeTaiioB. OO0mue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B llepuognyeckon cucremMe XMMHYECKHUX
anemenToB JI. Y. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUIBl HaTtpuss W Kanuda. [IpuMeHeHHWe IIEeNOYHBIX METAIOB W HX
COCIUHCHUMH.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilue coequHEeHHUs KalblUs (OKCHI, THUIAPOKCHI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJJIOB U CIUIAaBOB, HUX (HU3UYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BAHUE BHUICOMATEPHUATIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHME  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaGrOEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baknenime
METAaJIJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuasnbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroueh cpeibl (mpelesibHas JOoMyCcTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMun B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamusi MeXIpeIMETHBIX CBSI3eM MpU H3yYeHUU XUMHUM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITKJIA.

OO1Me ecTeCTBEHHO-HAYyYHbIE MOHSATHS: HAY4YHBIM (DakT, rUmores3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKJIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, DJEKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKast
pemérka, CruiaBbl, (pU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocuHres, npixaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIIaeMbI€, TOINIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOydeHHs XHMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPAXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUWs 3HAYEHUS XMMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popMaluei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLEcce OSTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY I TIOHUMAaHHS CYIIHOCTH HAYYHON KapTHHBI MHUpa, NpPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMbIX TPOIECCOB W SIBJICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, IMPOEKTHOM W  HMCCIEJA0BATEIbCKOU
JeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIA 00pa3 >KW3HU, OCO3HAHHME IOCICACTBUU U
HETIPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KYpeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUEHHUIO MPOQPECCUil U Tpyia pa3InyHOTO POJa,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPAEKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHWE K MPUPOJIE KaK HMCTOYHUKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TTPUPOIHON CPEIOH, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAaHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH UX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATDI

B cocraBe wMeTanmpeaMETHBIX pE3yJbTAaTOB BBIJICISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPeaAMETOB (OPMHUPOBATH IMPEJCTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpCAJIbHbIC yueOHbIE NeicTBUs (TT03HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUSI U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JIenaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TTPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUUYECKON PEeaklMy — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaATh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBJIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciie10BaTe/IbCKHe AeiCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

IPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSATh PA3IUYHbIE METOJbI U 3aIpPOChl MPHU MOUCKE U O0TOOpe
UHGOpPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJi BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpO! aKTHUBHOT'O MCIIOJIb30BAHUSI PA3JINUHBIX [TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEJOBATENbCKON N1€ATEIbHOCTH UH(POPMAIMIO O BIUSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juaiora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  oOCyXaaemMoll  TeMmbl, (OPMYIHPOBATH CBOU  MPEMJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHHS PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh IMPE3CHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCHEpUMEHTa (J1ab0paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITEIbHO ONPENENATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  aNTOPUTM JEUCTBUW NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJI30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3a/IaHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NeNUCTBUM, crnenupudecKkue s TpeAMETHON o0nacTu  «XuMHS», BB
NEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWA, €ro HMHTEpIpeTaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSIX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHUI:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN JIJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEICHBb
OKHUCJICHUS, XMMHUYECKasl peakius, KiacCU(UKaIUs pEeaKuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUSA, PEAKIUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKINH, TEIIOBOU 3PPEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIM CIOW aroma, aTOMHas OpOHUTallb, PaanyC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHASI U HEMOJISIpHAs KOBAJEHTHAs CBS3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOP, MaccoBas J0Ji BEIIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAassT M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBaThb cMbIcH I[lepuomnueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TOHSTHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibeie u
OoJbllIMe TEPUOAbl, COOTHOCHUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MengeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee YuciIo dJISKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHNE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3allulo, Kiaccu(uKaluio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICTEHHBIN);

CIeIOBaTh  NpaBWJIaM  TOJB30BAaHUS  XUMHUYECKOM  MOCyIOH
7abopaTOpHbIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpaIleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJI€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dhenondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHUECKas peaklnsi, XUMUYecKasi CBsI3b, TEIIOBOU ekt
peakuuu, MOJb, MOJSIpHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHWE M  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, WOHHAs,
MeTaJuInuecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peaKkUuuu, MPEAeIbHO JOIyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsg, METaUIMUecKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKUCHIBAaTh U XapaKTepHU30BATh
Tabnuuynyo Gopmy Ilepuogmdyeckoi CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pasnuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynma)y U «modoyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHHUSI, KOTOpPHIE MMEIOTCA B IEPUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HECOPraHUUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEMIOBOMY 3P EKTy, M0 U3MEHEHHUIO CTENCHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OIMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPAaBHEHUSI BJEKTPOIUTHYECKOW JUCCOLMAIIMU  KHUCIOT,
LIEJIOYEUN U COJIEH, TIOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIOMIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca dTUX PEaKIui;
POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO OJJIeMEHTa 10 (dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITUH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIHUSMHU [0 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONYYCHUI0O W COOMPAHUIO
ra3o000pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOIIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — I U3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
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 00J1acThb
11 ©CTECTBO3HAHUS U 7 ) bubnuorexa [{OK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 24 | bu6nunorexa LIOK
’ peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 31
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 9 bubmuoreka [IOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o kucnorax 12 1 bubmuoreka [JOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 7 1 1 bubmuorexa [IOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 18 1 | bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Wroro no pazueny 46

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu




3.1

3.2

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

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

10

12

22

102

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 Konrpoabnsie IIpakrHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecCKHe peaKIIuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMUYECKUE PEAKIIMU B PACTBOpPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
’ PYTHEL Lep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
' ) PYIHEL >1ICpOl https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/sIbI M HX COeTUHEHU S

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 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 [IOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbie IIpakruueckue A p
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

| [Ipenmer xumuu. Pons xumuu B | 03.09.2024 bu6mmoreka [IOK
JKU3HU YEI0BEKA. https://m.edsoo.ru/ff0d210c

2 Tena u BemecTa 1 04.09.2024

3 ITonsiTe 0 MeTO/1aX MO3HAHUS B | 05.09.2004 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpaxTnueckast padora Ne 1

4 <<HpaB"I/ma paboTsl B 1aboparopun | 10.09.2024 bubnnoreka [JOK
U IpUEMBI 0OpallleHus C https://m.edsoo.ru/ff0d23dc
1abopaToOpHBIM 000PYIOBAHUEM

5 dusnueckue cBONUCTBA BEIIECTB. | 11.09.2024
ArperatHoe COCTOSTHHE BEILIECTB.

q .

6 HCTBHIC BEIIECTBA U CMECH ) | 12.09.2024 bubmuorexa [JOK
CriocoOsI pa3eneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 Eub 10K

. nOIMOTEKA

7 «Paznenenue CMeceHv (Ha mpumepe 1 17.09.2024 hitps://m.cdsoo.ru/ff0d28c8

OYHCTKHY TTOBAPEHHOU COJIN)»
bu6mmorexa [IOK
18.09.2024

8 ATOMBI 1 MOICKY kI ! 8.09.20 https://m.edsoo.ru/ff0d2a6¢c

XHUMUYECKHUE AIEMEHTHI. 3HAKU BuG 1OK
nonImoTeKa
19.09.2024

? (CHMBOJIB) XIMIHECKHX ! 9:09.20 https://m.edsoo.nu/ff0d2be8

3JI€MEHTOB




bu6mmoreka [IOK

1 I1 24.09.2024
0 POCTBIE U CIIOXKHBIE BEIIECTBA 09.20 hitps-//m.cdsoo.ru/ff0d2a6e
bubmuoreka [JOK
11 A - 25.09.2024
TOMHOMOICKYIIpHOS yretme 5:09.20 https:/m.edsoo.ru/ff0d2d50
bubmuorexa [JOK
12 OrtHocuTenbHas aTOMHAs Macca. 03.10.2024 hitps://m.cdsoo.rw/ff0d323c
13 3aKOH MOCTOSIHCTBA COCTaBa 26.09.2024 bubnuorexa [JOK
BelecTB. XUMHUYECKasi GopMyIa. https://m.edsoo.ru/ff0d2eae
BaneHTHOCTE aTOMOB XMMHYECKUX BuG 1OK
nOINOTEKA
14 aneMeHToB. OnpeneneHue 01.10.2024 hitps-//m.cdsoo.ru/ff0d2eac
BaJICHTHOCTH.
C
15 ocTaplieHuE (POPMYI BEIIECTB 10 02.10.2024
BaJICHTHOCTHU
OTHOCHUTENBHAS MOJIEKYJISIpHAs bubnuotexa [JOK
1 .10.2024
6 macca 08.10.20 https://m.edsoo.ru/ff0d323c
17 MaccoBast 1011 XHMHAYECKOr0O 09.10.2004 bu6mmoreka [JOK
3JIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
M
13 accoBas J0JISI XUMHYECKOTO 10.10.2024 bu6mmoreka [JOK
3JIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
19 PemeHHev 3aJ1a4 Ha BEIYMCIICHUE 15.10.2004
MacCOBOM JOJIM BEIIECTBA
20 KommaectBo BemecTBa. Moub. 16.10.2024 bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
Pemenue 3agad ¢
21 HCIOJIb30BaHUEM BEIIMYMH "MOJIb" 17.10.2024
u "MounsipHas macca"
” DOU3NYECKUE U XUMUUYECKHUE 3.10.2024 bubnuorexa [JOK

SIBJICHHA.

https://m.edsoo.ru/ff0d37fa




bu6mmoreka [IOK

2 X 23.10.2024
3 HMHHECkas peakiud 3.10:20 https://m.edsoo.ru/ff0d37fa

24 [Ipu3naku u YCJIOBI/ISIUHPOTGKaHI/ISI 24.10.2024 bubnunorexa [IOK
XUMHUYECKHUX PEaKLun https://m.edsoo.ru/ff0d3al6
3

)5 AKOH COXPAHEHHUS MACChl 05.11.2004 bubnmoreka [JOK
BEIIECTB. XMMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl Eub 10K

nonIMoTexa

2 .11.2024

6 BETHECTEA TIO YPABHCHILIM 06.11.20 https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Brruucnenust koamdecTBa, Macchl BuG 1OK
noIMoTeKa

27 07.11.2024
BETHECTEA TIO YPABHCHILIM https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIU
Knaccudukanus XumMuaeckux Eub 1OK

nonnoTeKa

2 i 12.11.2024

8 peaxuuii (coeuHeHN, 0 https://m.edsoo.ru/ff0d3f34
pa3oKeHus, 3aMellleHus, oOOMeHa)
M. B. JI — YYEHBII-

29 OMOHOCOB — YUEHBII 13.11.2004 bubnuotexa [JOK
SHIUKIIONECIUCT. https://m.edsoo.ru/ff0d40c4
O06001IeHre U CUCTEMATU3AIIHS

30 i’:HaHI/II/I 0 TeMe 14.11.2004 bubnuotexa [JOK

[IepBoHavyaIbHBIE XUMUYECKHUE https://m.edsoo.ru/ff0d40c4
noHsATus"
Kontponbnas padota Nel o teme Eub 10K
nOIMOTEKA

31 B 19.11.2024
(DCIIECTE I XHMITCCiHe ? https://m.edsoo.ru/ff0d4290
peaKIrm
B — .C

1 031yXx — cMech ra3oB. CocTtaB 20.11.2004 bubnuoreka [IOK
BO31yXa. https://m.edsoo.ru/ff0d448e

133 Kucnopon — aneMeHT u npocroe 21.11.2024 bubnuoreka [IOK

BemiecTso. O30H

https://m.edsoo.ru/ff0d448e




dusnuecKkue U XUMUIECKHE
CBOMCTBa KHCIOpOa (peaKiuu

bu6mmoreka [IOK

34 26.11.2024
okucineHus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
Ouznyeckue U XUMHUIECKHe
i e
35 CBOMCTBA KHCJIOpOJia (peaKIuu 27.11.2004 bubnnoreka [HOK
okucneHus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoOsl MosTy4eHus KHUCI0poia B
0
36 JabopaTopuu 1 78.11.2004 bubnnoreka [JOK
MPOMBINUIEHHOCTH. [[priMmeHeHne https://m.edsoo.ru/ff0d497a
KHCII0pOo/ia
TennoBoit 3¢ ekt xumMuueckoit
peaKkLuu, MOHATHE O Bu6 10K
uOIMoTeKa
37 03.12.2024
TEPMOXHMHITTICCKOM YPaBHEHIH, https://m.edsoo.ru/ff0d4790
9K30- U SHIOTEPMUUYECKHUX
peaKIusx
TomnuBo (He(Th, yroib U METaH).
38 3ar H3H€I—§I/Ie¢];03 yra CHOCO0BI : 04.12.2024 bubnmorexa LOK
p Ayxa, o https://m.edsoo.ru/ff0d4c4a
€ro Mpea0TBpalIeHUs
[IpakTrueckas padota Ne 3 o
11 0
39 teme «lloyuenne u coOupanue 05.12.2004 bubmuorexa [JOK
KHACIIOPOJa, U3y4YEHHUE €r0o https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
40 ?606meime 3HAHUU IO TeMe 10.12.2004
Bosnyx
Bonopon - anemMeHT ¥ npocToe
b K
41 perrectBo. Haxosxienne B 11.12.2024 nommorexa 110

MIPHUPOJIE.

https://m.edsoo.ru/ff0d4dd0




42 (DI/IBUI/I‘IGCKI/IC 1 XUMHUYECKHE 12.12.2004 bubmuorexa [JOK
CBOMCTBA BOJOPO/A. https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
43 [Ipumenenue Bogopoaa 17.12.2024 hitps-//m.cdsoo.ru/ff0d4dd0
bu6mmoreka [JOK
44 IlonsTHe 0 KHCIOTaX U COJISIX 18.12.2024 hitps://m.edsoo.ru/f0d50d2
bubmuorexa [JOK
45 ITonsiTvie O KMUCIOTAX U COJIAX 19.12.2024 hitps://m.edsoo.ru/f0d50d2
46 Crioco0bl moTy4eHust BOAOPO/1a B 24.12.2004 bubnnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o BuG 10K
noIMoTeKA
47 teme «llonyuenue n co6I/IpaHvI/Ie 25.12.2024 hitps-//m.cdsoo.ru/ff0d4f42
BOJIOPOJA, U3YUYEHUE €0 CBOMCTB
bu6mmoreka [IOK
4 M i & . 26.12.2024
8 OMAPHRIi 06bEM rasos 6 0 https://m.edsoo.ru/ff0d542¢e
bu6mmoreka [JOK
4 A .01.202
? 3axon Asoranpo 09.01.2025 https://m.edsoo.ru/ff0d542¢e
Brrunciienus 00bEMa, KOJIMUeCTBa BuG 10K
noImoTeKa
50 BEILIECTBA ra3a M0 €ro U3BECTHOMY 14.01.2025 hitps:/m.cdsoo.ru/fi0ds5a0
KOJIMYECTBY BEIIECTBA.
Brrunciienus 00bEMa, KOJIMUECTBA Bu6 10K
nOIoTeKa
51 BCI_LINCCTBa rasa 1o ero u3BeCTHOMY 15.01.2025 hitps+//m.cdsoo.ru/f0d55a0
00bEMY
Berancienns 00EMOB Ta30B 110
57 ypaBHeHmo“peaKuHH Ha 00H01je 16.01.2025 bubnnoreka [JOK
3aKOHa 00BEMHBIX OTHOIICHUI https://m.edsoo.ru/ff0d5708
razoB
53 du3nYeCKUe U XUMUYSCKUE 21.01.2025 bu6mmoreka [IOK




CBOICTBA BOJIBI

CocraB ocHoBauuii. [Tonsarue 00

https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK

54 22.01.2025
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.

bu6mmoreka [JOK
H 23.01.202

55 ACBIIICHHBIC U HEHACHIIIICHHbBIC 3.01.2025 hitps:/m.cdsoo.ru/fiOd5bA0
pacTBOPBL.

56 MaccoBas 1015 BelliecTBa B 18.01.2025 bu6mmoreka [IOK
pactBope https://m.edsoo.ru/ff0d5b40
[IpakTuueckas padora Ne 5 o

57 TemMe «HpI/.I.FOToiaJIeHHe paSTBOPOf 29.01.2025 bubnuorexa [JOK
C ONpeNEIEHHON MacCOBOU JOMIEU https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY

58 O600mmenue Temsr "Boga" 30.01.2025
K 6ota No2

59 OHTpOJIbHAs paboTa 10 TEME 04.00.2025 bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
O : s s b K

60 KCHJIbI: COCTaB, KJIacCcH(DUKaIHs 05.02.2025 nommoreka 11O
HOMEHKIIaTypa https://m.edsoo.ru/ff0d664¢

61 HonuyquHe 1 XUMUYECKHE 06.02.2025 bubnnoreka [JOK
CBOMCTBA KMCJIOTHBIX OKCHIOB https://m.edsoo.ru/ff0d664e

2 HonuyquI/Ie U XUMHUYECKHE 11.02.2025 bubmuoreka [IOK
CBOMCTBA OCHOBHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e

63 HonqueHI/Ie U XUMUYECKUE 12.02.2025 bubnnoreka [JOK
cBOMCTBa aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e

64 OcHOBaHUS: COCTaB, 13.02.2025 bubmuorexa [JOK
KJ1accuukanms, HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK

65 IT 5 18.02.2025

OYHCHHIE OCHOBARHHU https://m.edsoo.ru/ff0d67ca

66 XHUMUYECKUE CBOMCTBA OCHOBAHMI 19.02.2025 bubnuorexa [JOK




https://m.edsoo.ru/ff0d67ca

K :
67 HCIIOTHI: COCTAaB, 20.02.2025 bubmuorexa [JOK
Kiaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
bu6mmoreka [IOK
68 Honysenue kHenot 25.02.2025 https://m.edsoo.ru/ff0dfee2
. bu6mmoreka [IOK
69 XUMHYECKUE CBOMCTBA KUCIIOT 26.02.2025 hitps-//m.cdsoo.ru/ff0dfee?
70 AM@OTEepHBIE THIPOKCHIBI 27.02.2025
71 Conu (cpeanue): HOMEHKIIATYypa, 04.03.2025 bubnuorexa [JOK
CHOCOOBI OTyYEHUSI. https://m.edsoo.ru/00ad9474
Conu (cpennue): XUMHUYECKUe bubnnoreka [JOK
2 03.202
! CBOMCTBa 05.03.2025 https://m.edsoo.ru/00ad9474
ITpakTrueckas padora Ne 6.
Pemmenne skcriepuMeHTaNbHBIX Eub 10K
uOIMoTeKa
7 .03.202
3 3a1a4 no teme «OCHOBHbIE 06.03.2025 hitps:/m.edsoo.ru/00ad9bTc
KJIACChl HEOPTaHUYECKUX
COEIMHECHUIN»
I'eneTnueckas CBSI3b MEXKIY Eub 10K
uOIMoTeKa
74 11.03.202
faraccamu HveopraHquCKHX 03.2025 https://m.edsoo.ru/00ad9a50
COEIMHEHU I
['eneTnyeckast CBSI3b MEXKIY Eub 10K
nOIMOTEKA
75 KJIaCCaMHU Hf:Opl“aHI/I‘IeCKI/IX 12.03.2025 hitps://m.cdsoo.rw/00ad9as0
COEIMHEHU I
O06001IeHNe U CUCTEMATU3AIIHS Bt LOK
nOIMOTEKA
76 7 "K 13.03.2025
SHAHMH TIO TeMe TRJIAcChH! . https://m.edsoo.ru/00ad9cb2
HEOPraHUYECKUX COCAMHEHUI
77 KonTponbnas padota Ne3 mo teme 18.03.2025 bubnmoreka [JOK

"OCHOBHEIE KJIACCEI

https://m.edsoo.ru/00ad9ela




HEOPraHWYECKUX COeAMHEHUMN"

[TepBbie MOMBITKY KIACCHPUKAITUN

bubmuoreka [JOK
78 XUMHYECKUX 3J1eMEHTOB. [loHsiTHE 19.03.2025 hitps://m.cdsoo.rw/00adoffa
O TPYIIAX CXOJIHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
79 [lepuoanueckas cucrtema 20.03.2025 bubmumoreka [IOK
XUMHUYECKUX djieMeHToR /I, M. https://m.edsoo.ru/00ada52¢
Menneneesa
bu6mmoreka [IOK
I1 1.04.202
80 CPHOARL, TPYIIHL, TIOATPYIIKL 01.04.2025 https://m.edsoo.ru/00ada52c
21 Crpoenue atomoB. Coctas 02.04.2025 bubnuorexa [JOK
aTOMHBIX SJEp. https://m.edsoo.ru/00ada342
bu6mmoreka [JOK
2 4 .04.202
8 SOTOMH 03.04.2025 https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
23 aTOMOB BJICMCHTOB 08.04.2025 bubmuorexa [JOK
[Tepuoanueckoit cucremsi /. U. https://m.edsoo.ru/00ada6bc
Menneneena
CtpoeHue 31eKTPOHHBIX 000JI04eK
24 aTOMOB aneMeH"va 09.04.2025 bubnmoreka [JOK
[Tepuoanueckoii cucremsi /. U. https://m.edsoo.ru/00adabbe
Menneneena
XapakTepucTuKa XUMHIECKOTO
25 3J€MEHTA 10 er? MOJIOKEHUIO B 10.04.2025 bubnmnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menngeneena
26 3nauenue [lepuognueckoro 15.04.2025 bubnmoreka [JOK

3aKOHa I pa3BUTHUSA HAyKU U

https://m.edsoo.ru/00ada96e




IIPpaKTUKH.

27 . . MenneneeB — y4EHBIH, 16.04.2025 bubnmoreka [JOK
MeAaror U rpaXIaHuH https://m.edsoo.ru/00ada96e
28 DNEeKTPOOTPULIATEILHOCTh ATOMOB 17.04.2025 bubnnoreka [HOK
XUMHUYECKHX IJICMCHTOB https://m.edsoo.ru/00adaab8
89 TUIBI XUMHYECKON CBS3H. 22.04.2025
bu6mmoreka [IOK
90 HMonnas xumuyeckas CBsI3b 23.04.2025 hitps-//m.edsoo.ru/00adac34
KoBanentHas nosnsipHas bubnuorexa [JOK
o1 XUMHUYECKAsL CBA3b 24.04.2025 https://m.edsoo.ru/00adaab8
KoBanentHas nenonsipuas bubnnoreka [JOK
92 XAMUYECKAsI CBI3b 29.04.2025 https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
.04.202
23 Crenenr, oxncnenms 30.04.2025 https://m.edsoo.ru/00adae28
O
o4 MpeAeIICHUE CTEIIEHU OKUCIICHUS 06.05.2025
DJIEMEHTOB.
0 -
95 KUCIIUTEIHLHO 07.05.2025 bu6mmorexa [IOK
BOCCTAaHOBHUTEIBHBIE pEAKIINU https://m.edsoo.ru/00adb076
96 OKHCIUTENTEHO- 08.05.2025 bubnmoreka [JOK
BOCCTAaHOBUTEJBbHBIE PEAKLINU https://m.edsoo.ru/00adb076
bubmuorexa [JOK
13.05.202
97 OKHUCIIUTEN U BOCCTAHOBUTEIN 3.05.2025 hitps://m.edsoo.rw/00adb076
O0006111eH1E 3HAHUI 110 TEME
98 "Ctpoenune aTroma. XuMHUYECKast 14.05.2025
CBSI3B"
KonrtponsHast pabora Ne4 o reme Eub OK
99 «CTtpoeHue aroMa. XuMU4uecKast 15.05.2025 nommoreka L{

CBA3b»

https://m.edsoo.ru/00adb486




O06001IeHrEe U cCUCTEMAaTU3 AU

100 3HaHUH MO TeMe "Kniccn(bmcauml | 20.05.2025 bubnnoreka [HOK
XUMHUYECKUX PEaKLUU 110 https://m.edsoo.ru/00adb33c
pa3IUMYHbIM pU3HaKam"

O0001IeHrEe U cCUCTEMAaTU3 AU Eu6 1OK
. " noInoTeKa

101 3HaHUH 1O TeMe Knaccmbmia"unﬂ 1 21.05.2025 hitps://m.edsoo.ru/00ad9ch?
HEOPraHUYECKUX COCTMHECHHI
XUMUs U 3a11MTa OKpYXKarolen bubnnorexa [HJOK

102 1 22.05.2025
cpensl https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
Jara usyyenus
Newn  Tema ypoka Beer Kontpo  IIpakTnu uudpoBbIe
JIbHBIE ecKue oOpa3oBaTe/ibHbIE
0 paGorel  padormi 9296 98 or pecypchl
1 Eepnonnqecm/m 3aKOH. — 1 04.09.  04.09.  04.09. EtI;I@I/I//IOTe;(a LIO/I(()O s
asi CUCTeMa XUM //m. .
€pUOINYECK 2004 2004 004 ps://m.edsoo.ru/00a
anemenToB . 1. Menaeneera 9e
3aKOHOMEPHOCTH B U3MEHEHUH 9.09. 06.09.  05.09 bubnuoreka [IOK
2 CBOMCTB XMMHYECKHX DIIEMEHTOB 1 2024 Ny Ny https://m.edsoo.ru/00adb6
) 2024 2024
MEPBBIX TPEX MEPUOIOB b6
3 Knaccugukanus 1 HOMEHKIaTypa | 11.09. 11.09 11.09 5536{1;10%;21 HO/ISO b7
HEOPraHMYEeCKUX BELIECTB 2024 2024 2024 o PETLEC800. U2
4 Buabl XUMHYECKO# CBSI3U U THUIIBI | 16.09. 13.09 12.09 5536{1;10%;21 HO/ISO db
KPUCTAJUINYECKUX PEIIETOK 2024 2024 2024 o6 PEA.EC800- IR0
«[ToBT
OBTOPEHHE H YHIYLICHHS 3 2024 2024 2024
OCHOBHBIX Pa3JIeIOB Kypca 8 Kiraccay
6 Krnaccudukanusa XuMHUeCKUX peakiui 1 23.09. 20.09 19.09 536?/1//10%;(21 HO/ISO db
M0 Pa3IMYHBIM [TPU3HAKAM 2024 2024 2024 b Ops' HLECSO0.MAEZEERE
, [TonsiTue (1)_[ CKOpPOCTH XUMHUYECKOM 1 2500.  25.09 7509 E;I6J"I/I//10Te(;(a HO}SO N
peakmuu. [ToHsATHE O TOMOTEHHBIX U 2004 S04 | 02004 ps://m.edsoo.ru/00adbe
TETePOrCHHBIX PEAKIIHSX 9a
g [loHsATHE 0 XUMHYECKOM PaBHOBECHH. | 30.09.  27.09 26.09 Bubanoreka IIOK
@DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh 2024 2024 2024 | https://m.edsoo.ru/00adc2




XHUMHYSCKOM PEAKIIMU U ITOJIOXKCHUE
XUMHYCCKOTI'O paBHOBECUA

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC

02.10.

02.10

02.10

8c

bu6mmoreka [IOK

9 peakin 2004 2004 2004 gztps://m.edsoo.ru/OOadca
0 Teopus BJIGKTngII/ITI/I‘-IeCKOI/I ; 07.10.  04.10  03.10 II?;I6J:I/I//IOTC(11(3 LIO/ISO »
mucconuaiui. CHIbHbBIC U ClTa0bie 2004 004 | 0024 ps://m.edsoo.ru/00adc
DIIEKTPOJIUTEI 63
11 n i (2)951410. 09.10 1 (9.10 Etlf 6J-I/P/I()Te;l( } LIO/I(<)0 dd4
OHHBIC YPaBHECHUS PEAKIIUN 0 004 | 0024 4gps. m.edso0.ru/00a
’ XI/IMI/I‘ICCIEI/IC CBOWCTBA KUCIIOT U - 14.10. 1110 10.10 Etlf@/y/lme;a HO/I(()O s
OCHOBaHUH B CBeTeul'IpeI[CTaBJ'IeHI/II/I 0 2004 S04 2004 ps://m.edsoo.ru/00a
AJIEKTPOJTUTHICCKOM TUCCOIHAIINN ds
s XUMUYECKue C\]?OI;CTBEI COJIEN B CBETE 16.10.  16.10 16.10 E;I@"I/I//IOTCCII(a LIO/I(()O s
MIPEICTABICHHI O ) 2004 0004 | 2004 ps://m.edsoo.ru/00a
AJIEKTPOIMTUYCCKOM TUCCOIHAIINN b2
14 . ) 2110 1800 1710 PrOmer@MOP
OHATHE O THAPOJIN3E COJIEU 2004 2004 2004 d;tps. m.edsoo.ru/00a
-« K;HTpOJ'II)Haﬂ pabota Ne2 mo Teme 2310. 2310 23.10 EI/IﬁJ"I/I//IOTC(I;a LIO/ISO y
«QIIEKTPOTUTHICCKAS TUCCOIIHAIIHS. 2004 S04 | 0004 ttps://m.edsoo.ru/00adde
XUMHYECKUE PEAKIIUU B PACTBOPAX» c0
16 O0001IeHre 1 CUCTEMAaTU3AIIHS 06.11. ' 25.10 24.10 E;I@:I/I;IOTC;(& HO/ISO ddd
sHaHHA 2024 2024 2024 PREEEREEE
" TMpaxTiaeckas pabora Ne 1. «Pemenue 111, 0611  06.11 556“;““;‘3 HOEO "
. . 00.1ru al
AKCIEPUMEHTAIBHBIX 33724 2024 2024 2024 PEAHILECS

fa




OO6m1as XxapakTepruCTHKa rajJoreHOB. 13.11 0811 07.11 bubnmoreka [JOK

18 XUMHUYECKUE CBOMCTBA HA IPUMEPE 2004 5004 5004 https://m.edsoo.ru/00addf
XJropa e2
XnopoBoaopoa. CoJisiHast KHCIIOTA, 18.11 13.11 13.11 bubmuoreka [JOK

19 XAMUYECKHE CBOMCTBA, OJYyUYECHHUE, 004 5004 004 https://m.edsoo.ru/00adel
NpUMEHEHHE 04

20 Hrfl)alcmqecxas{ pa60T;d Ne 2 o reme 2011 15.11 14.11 536?/1//10Te;<a L{O}({)O o
« onyquI/If: COJ'IiIHOI/I KHCJIOTEHI, 2004 2004 2004 ps://m.edsoo.ru/00ade
U3y4YeHHE € CBOMCTBY 48

) Brruucnenus no ypa]iHeHI/ISIM 2511, 20.11 2011 II?tI;I6J:I/I//IOTe(Ii<a LIO/I;O »
XUMHYCCKHUX PEAKIIHid, €CJIN OJIUH U3 2004 5004 5004 ps://m.edsoo.ru/00ade
peareHTOB J1aH B U30BITKE 88

2 OO1as xapakTeprCcTUKa SJIEMEHTOB 27.11. 0 22.11 21.11 556{1;10%;21 HO/ISO de
VIA-rpymms: 2024 2024 2024 43"3‘ HLEES00.UEERACE

” gJ'IJ'IOTpOHHHe MOI[I/I(I)I/'I.KaI_[I/II/I CepLI.v 012 2711 2711 Eg@zmm;a I_IO/I(()O »

axXOXKJEHUE CePhI U €€ COCVI[I/IHCHI/II/I B 2004 5004 5004 ps://m.edsoo.ru/00ade

pHUpoie. XUMUIECKHE CBOHCTBA CEPBI 4a

24 CepoBojopo, cTpoeHue, hu3ndecKkre 04.12. | 29.11 28.11 536?/1//10%;(3 HO/ISO de8
W XMMUUECKHe CBOHCTBA 2024 2024 2024 Ozps‘ HLEER00FURSAte

s Oxcupl cepol. CepHas KI/ICJ‘IOT&\,} 0912, 04.12 04.12 EI/IﬁJ"I/I//IOTe(I;a LIO/ISO ;
(¢u3HUYeCcCKre U XUMUYIECKUE CBOMCTBRA, 2004 2004 2004 ttps://m.edsoo.ru/00adea
NpUMEHEHHE 28
XHAMHUYECKHUE PEAKIUH, JIEKALUE B

g OCHOBE HpOMBII.HJ'IfHHOFO crioco0a 1112, 0612 05.12 E;I@?/P/IOTG;(& LIO/KOO 5
MOJTYYEHUST CEPHOM KUCIIOTHI. 2004 2004 2004 ps://m.edsoo.ru/00adec

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpelibl COEAUHEHUSIMU

8a




cephl

7 BrrunciieHue MaccoBOU JIOJIU BEIXOOA 16.12. 11.12 11.12 556{1;“6:;3 HO/ISO d
NPOTYKTA PeaKIy 2024 2024 2024 Saps‘ -CE800.IUR2Acee
OO01mmas XxapakTeprCcTHKa SJICMEHTOB BuiG oK
VA-rpymsl. A30T, pacIipoCTpaHeH e 1812, 13.12 2.2  bubmorexall

28 https://m.edsoo.ru/00adee
B IpUpoe, GU3NIECKUE U XUMHYECKHE 2024 2024 2024 26
CBOICTBa o

. AMMUak, ero (1)I/IQjI/ILICCKI/Ie u 2312, 18.12 18.12 II?I/I6J:[/I//IOTC(Ii(a L[O/KOO 0
XUMHYCCKHUEC CBOUCTBA, IIOJIYUYCHUE U 2024 2024 2024 ttps://m.edsoo.ru/0O0a
[IPUMEHEHHE 04

“ Hl?IaKTquCKaﬂ pabora Ne 3 o Teme 2512, 2012, 1912 EI/I6J'.[/I//IOTC(Ii(a I_{O/I(()O "
« ounyquHe aMMHaKa, i3yu4eHue ero 2004 004 2004 ttps://m.edsoo.ru/00a
CBOMCTB» 80

31 A3oTHas Kuciora, e€ GpusndecKkue u 13.01.  25.12. 25.12 EH@.I/P/IOTe;(a HO/ISO i3
XMMHYECKHE CBOACTBA 2025 2024 2024 Ogm' .e€500.ruo0a
Hcnonb30BaHne HUTPATOB U COJICH
ynoope 2 €CKOE€ 3arpsi3HeHNE 2005 2004 2004 ps://m.edsoo.ru/00a
OKpY’Karolen cpebl COeTMHEHUSIMU 18
asora
(6)) .

33 () 00(%3 OpH:s){K;; Hn(b:; (b(;lf an(qV) ;In u 20.01.1 10.01.  09.01 Etlf 6J-I/P/I OTecIl( } LIO/Iéo df6

ocdop c f) , bu3nueckue 2005 2005 2005 ps://m.edsoo.ru/00a

XUMHYECKHE CBOICTBA, MOJIyYCHUE 8a
Hcnons3zoBanne pocdaToB B KayecTBe Bt OK

34 MUHEPaJIbHBIX YI0OpECHH. 22.01. 15.01 15.01 htlf J‘I/I;IOTG(;(a 1 100adf,
3arpsi3HEHHE PUPOTHON CPEIbI 2025 2025 2025 Do.HNLECs00. St

dbocharamu

20




VYriepoa, pacupocTpaHeHHE B 70l 17.01 16.01 bubnmoreka [JOK
35 HpHPOHe, ¢du3nUecKrue 1 XUMUYECKHE 2005 5005 2004 https://m.edsoo.ru/00adfd
CBO¥iCTBA 9c
Oxcuibl yriaepona, ux pusnueckue u
36 XUMHUYECKHUE CBOKCTBA. 29.01. 2201 22.01 E;f:j;;ngsiggllf)Oadfe
DKOJIOrHYECKHEe MPOOJICMBI, 2025 2025 .2025 be T ]
CBs3aHHBIC ¢ OKcHUIoM yrieponaa (IV) o
. . 03.02. 2401 2301  Dubumoreka LIOK
7 VYrospHAas KUCIOTA U €€ CONn 2025 5005 5005 I;Sps.//m.edsoo.ru/OanOO
[IpakTuueckas pabora Ne 4 o Teme
” I — 05.02. 2901 29.01 E;‘ff;‘;f;‘; gﬁ}f)()aeoz
KauecTBeHHas peakiis Ha KapOOHAT- 2025 2025 .2025 e T ]
non" o
[lepBoHayanbHbIE OHATHUS 00 31.01 3001 bubnuoreka [IOK
39 OpPraHMYECKHX BEIIECTBAX KakK O 10.02. https://m.edsoo.ru/00ae05
2025 2025
COCTMHEHUSX YIIIepoia 2025 4e
) 0502 05.02 bubmuorexa [JOK
40 Kpemuuii u ero coenunenus 12.02. https://m.edsoo.ru/00ae08
2025 2025
2025 Oa
[IpakTuueckas paborta Ne 5. Pemenue
41 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME 17.02. 07.02  06.02 ng;;;f;;?ﬁ}éoae%
«BaxkHeime HeMeTauTbl U UX 2025 2025 2025 f2 T '
COCIMHEHUS»
KOHTponvLHas{ pabota Ne3 o teme 1902, 12.02 12.00 bubnnorexka [JOK
42 «BaxHeumme HeMeTaJUTbl U UX 2025 2005 2005 https://m.edsoo.ru/00ae0e
COECIUHEHU» 18
43 XWMHYECKHE CBOMCTBA METAJIIOB. 26.02.  14.02 13.02 = Bubaunoreka [IOK
DIEKTPOXUMUYECKUN P 2025 2025 2025 | https://m.edsoo.ru/00ael 1




HANpPSUKSHUN METALIOB

OO01mas XxapakTepuCTHKa XUMUIECKUX
3JIEMEHTOB — METaJIJIOB.
Merandeckas cBsi3b U

24.02.

19.02

19.02

bubmuoreka [JOK

44 https://m. . 1
MeTaJUTH4ecKasi KpucTaunaecKas 2025 2025 2025 3?)8 dmedsoo.n/ie [0
pemérka. Pu3nyeckKue CBOMCTBA o
METaJIJIOB
O61ue cnocoObl MOTydeHHs
i MetasuioB. CruiaBel. Beruucnenus flo 03.00. 2102 2002 EI/I6J‘I/I//IOT€;<3 HO;(()O .
YPaBHCHHSIM XUMUYCCKHUX PEAKIIHHA, 2005 5025 | 02025 ttps://m.edsoo.ru/00ae
€CJIM OJIUH U3 PEarcHTOB COICPIKHUT 56
IPUMECH
p . 05.03. 2602  26.02 E;@;“’Tifi‘a HO/ISO ;
OHSITHE O KOPPO3HH METAIIJIOB 2005 5005 | 2005 78ps. m.eds00.ru/00ae
i 10.03. 2802 27.02 E£6J-IZIOTe§a HO/ISO y
[1eno4yHbIe METAILIBI 2005 2005 | 2005 bzps. m.edsoo.ru/00ae
43 Okcuabl ¥ THAPOKCUIBI HATPUS U 12.03. 05.03 05.03 556{1;0%;(21 HO/ISO "
Kams 2025 2025 2025 T
49 Illenoyno3eMenbHbIE METATIIBI — 17.03. | 07.03 06.03 5:6{1;10%(1;21 HO/ISO 15
KabLUii 1 MarHuil 2025 2025 2025 PEAARECR00.AERRE
5 _— 1903, 1203 1203 promere@lion
QKHEHUIITHE COCAMHEHNS KATbIIUs 2005 5005 | 2005 o ps://m.edsoo.ru/00ae
51 JKecTKOCTh BOIBI U CIIOCOOEI €€ 31.03. 14.03 13.03
yCTpaHEHHSL. 2025 2025 2025




bu6mmoreka [IOK

57 O606menue o reme "lllenounsie u 02.04. 19.03 19.03 httos-//med 100ae18
IETI0YHO3EMENTbHBIC METaJUTHI". 2025 2025 2025 g 6DS' HLECS00.IARE

“ F}i&}KTI/I‘ICCKaﬂ pabota Ne 6 r[(; éTeMe 0704, 21.03 20.03 536?;10Te§a L{O;(()O 1

eCTKOCTB"BO,I[BI U METO[IBI 2005 5005 2005 ps://m.edsoo.ru/00aela
yCTpaHEHUs e8

. JU— 0904, 0204 o204 CHOMOTEIGUOT

IOMUHUU 2025 2025 2025 64DS. m.€dsoo.ru aclc

55 AMdoTepHbIE CBOMCTBA OKCHIA U 14.04. 04.04 03.04 536{1;10%;21 HO;(()() |
THAPOKCHA 2025 2025 2025 4"5' HLECR00-MEmAE e

“ . 16.04. 0904 0904 Oromorerallon

€e51e30 2005 2025 2005 86ps. m.edsoo.ru/00ae

57 Oxcupl, TUIPOKCHUIBI U COJIHU JKeJie3a 21.04. 11.04 10.04 E;I@‘I/I//IOTega HO/ISO 3
(II) u xenesa (I11) 2025 2025 2025 6‘”‘ HLECSO0.MACEE
[IpakTnueckas padora Ne 7. Pemenue

53 AKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME 23.04. 16.04 16.04
"Baxkneillre MeTaIbl U UX 2025 2025 2025
coeIMHEeHUs "

“ Beruucnenus no ypa]?'HeHHHM 78.04. 18.04 17.04 EH6J:[/I//IOTC(;(3 L{O/Iéo y
XUMHYECKHUX PEaKIIHid, €CJIN OJIUH U3 2005 5005 | 2025 ttps://m.edsoo.ru/00ae
peareHToB J1aH B U30BITKE. e8

o Brruucienus mo ypa]\S’HeHI/IHM 3004, 23.04 23.04 I}?t1;16j‘1/1//10Te(;<a HO};O ;
XUMHUYECKHUX PEaKIHid, €ClIi OJIUH U3 2005 5005 2005 ps://m.edsoo.ru/00ae
PEAreHTOB CONEPKUT IPUMECH. 50

61 Brruucnenust MaccoBoil 107U BbIXOJa 05.05.  30.04 30.04




MPOJYKTa PEAKIINH 2025 2025 2025
o KI;)HTpOJ?)Ha;I pabota Ne4 o Teme 1 07.05. 2504  24.04
«Baxkueiimue MeTauisl U UX 2005 5025 5025
COEIMHEHUS
BemectBa u Marepuaisl B 07.05  07.05 bubmorexa HOK
63 . 1 14.05. https://m.edsoo.ru/00ae3f
IIOBCEIHEBHOM KU3HU YEJIOBEKA .2025 .2025
2025 50
XUMUYECKOE 3arpsi3HeHue 14.05 @ 08.05 bubmorexa [IOK
64 . 1 19.05. 2005 2005 https://m.edsoo.ru/00ae4?2
OKPYKaroIIel CpeIbl 2005 . . 70
Posb xumuu B penieHun 16.05 14.05 bubmmorexa HOK
65 KOMOrHICCKIX TIHOGIEM 1 21.05. 2025 2025 https://m.edsoo.ru/00ae42
P 2025 ' 70
O0001IeHrEe U CUCTEMATU3AIUS 21.05 15.05 Bubmzorexa LIOK
66 . 1 https://m.edsoo.ru/00ae4?2
3HAHUH 110 TEME .2025 .2025 70
67 O0001IeHrEe U CUCTEMAaTU3 AU 23.05 21.05
3HAHUH 110 TEME .2025 .2025
22.05
68 .2025
OBIIEE KOJIMYECTBO HACOB I10 63

[NPOT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
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CBEAEHUA O CEPTUD®UKATE 30
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Bnageney LWenect Onbra HukonaeeHa
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