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HOACHUMTEJIBHASA 3AIINCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil mnporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPENoAaBaHus y4eOHOTro npeamMera « XUuMHUs»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo xXxumuu Oa€T MPEACTABICHHE O LENAX, OOUIeH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPEICICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSICT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAeNisieT BO3MOXKHOCTU TMpeaMera st
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroiierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM €IMHCTBE MHPA, BAXKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIEHUSIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3[paBOOXPaHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JIEesTEIhHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
ATAroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHs B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OpTraHUYECKON XHUMUHU.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uzydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakuun. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPUHIHUILY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKHUX IMPE/ICTABICHUM
Pa3HOro ypOBHS:

—aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

—Ilepunoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

—y4Y€HHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBSA3H;

—TIPEACTABICHUA 00 DJIEKTPOJMTHUYECKOW JUCCOLMAIIMM  BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PpPacCMATPUBAOTCS HAa OCHOBE HMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOYKHOCTEW MPAKTUYECKOTO0 MPUMEHEHUS] U MOJy4YEeHUs
M3Yy4aeMbIX BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHUCTEeMHOW NpHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO M
METOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosnorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIbHOCTH 4YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,



JIOCTYITHBIX 00OOIICHN MHUPOBO33PEHUECKOTO XapakTepa, S3blKa HAYKH, B
OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUM BEIIECTB M
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEATETLHOCTH, OCBOCHHMHM TIPaBWJ OE30MacHOTO OOpaIlleHWs C BEIISCTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYEHUE PUOOPETU TaKUE 1IEIH, KaK:

—(hopMHUPOBaHHE WHTEIUICKTYATbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PELICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—HamnpaBJICHHOCTh ~ OOy4YEeHUsT  Ha  CHUCTEMAaTHYECKOe  MPUOOIICHUE
OoOy4Jarommxcss K CaMOCTOSTEILHOM MO3HABATENHHON JEATEIbHOCTH, HAYYHBIM
METO/IaM TMO3HaHUs, (GOPMUPYIOIIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

—o0ecreueHre yCaoBul, CrIOCOOCTBYIONMIUX MPUOOPETEHUIO 00YyHarOIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYCHUE IS
Pa3JIMYHBIX BUJOB JEATEIBHOCTH,

—(hopmupoBanre o0mel (GYHKIMOHATBHOW M  €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH, B TOM 4YHCIE€ YMEHUU OOBSICHATH U OLCHUBATH SIBJICHUS
OKPY’KAIOIIEro MHUpa, MCIHOJIb3ys 3HAHWUS U OIBIT, MOJYYEHHbIE MPU H3YyUYCHHUU
XUMUHU, TPUMEHSATh HMX TMPHU PEIICHUH MpoOJeM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIE€SATEIBHOCTH;

—(hopMupoBaHre 'y  OOy4yalOIIMXCS  T'yMaHUCTUUECKUX  OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1[EeJIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IEJAX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPY’KAIOILIEH TPUPOIHON CPEBI;

—pa3BUTHE MOTUBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOodMIIsi U HAMpPaBICHHOCTH JAJIbHEHIIIETO
oOy4eHus.

OO0miee 4YKMCIO 4YacoB, OTBEAEHHBIX IS M3Y4YCHUS XHUMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

[Ipeamer xumuu. Posib XMMUU B KU3HMU YelOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CrniocoObl pa3ziesieHust CMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHTbl. CHUMBOJIB XUMHUYECKUX
aneMeHTOB. [IpocThie U CioXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudgeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHasi Macca. MaccoBasi 40JII XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHUMU.

KomnuectBo BemiectBa. Mosb. MonsipHas macca. B3anmocBsi3p KoJIM4ecTBa,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

du3nyecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUECKUE ypaBHeHMs. Knaccudukarms
XUMHUYECKUX PeaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B JTaOOpaTOpUU U
npuéMaMu 0oOpallleHus ¢ JIabOpaTOPHBIM O0OPYIOBaHUEM, U3YYCHUE U OMHCAHUE
dbu3nyeckux CBOWCTB OOpa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aMOJICUCTBHE Mejla ¢ KHCIIOTOM) SIBJICHUH, HAOII0IeHUE 1
OMKMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasziiokKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE Jkeiie3a ¢ pactBopoM cosi meau (11),
U3y4YeHUE CIOCOOOB Pa3JeJICHHUs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUe OYUCTKH MTOBAPEHHON
COJIM, HAONIOJIEHWE W  ONHCaHue  Pe3yJIbTAaTOB  IPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJENIEH MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ieMeHT U mpocToe
BemecTBO. HaxoxjaeHnue kuciopoaa B Mpupojae, (U3MUecKue M XHUMHUYECKHE



cBoiictBa (peakmmu TopeHusi). Oxcumpl. [Ilpumenenme xucmopoma. CrocoOb
NOJIy4eHHUs] Kuciopoda B JjabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoja B mpupoze. O30H — auioTporiHas MoauUKaIus KUcaopoaa.

TemnoBoit 3h(dEeKT XUMHUUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHue
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacepileHHble M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Pone pacTBOpOB B mpupoje ¥ B KU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHBIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmdyeckue U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukauuss oOCHOBaHMI: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHEe U XMMHYECKHUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHUIM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWEe W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMHMCaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BAaHHE BHJICOMATEPHUAIIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaO0JI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumopeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KUCJIOT C METaulaMH, pPEaKkUMi HEUTPAIM3alHH, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBAHHUMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3aJlad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

[Mepuoauueckuii 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MenageneeBa. CtpoeHne aTroMoB. XUMHYECKAs CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie TOMBITKK KIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsiTHe O
IPYIIax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblEe 00pa3yloT aM(POTEepHbIE OKCUIBI
U TUAPOKCHUJBI.

[Tepuonuueckuii 3akoH. [lepuoanueckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIMHHONEpUOAHAas  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynnbl. DHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. Dnektponsl. CTpoeHue
AJMIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJhuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (TOJisipHAss W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAJIOB, B3aMMOJICUCTBHE
TUAPOKCUIA ILMHKA C pAacTBOPAMHM KHCJIOT U IIEJI0YEH, MPOBEJICHUE OIBITOB,



WUTKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakluu pas3iokKeHHsl, COEIMHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanmss MEXIpeAMETHBIX CBS3€M NP HM3YyYEHWH XMMHMM B 8§ Kiacce
OCYULIECTBJISIETCS 4€pe3 HCHOJb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHATHUM, TAK W MOHATHUM, SIBISIOIIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX ITPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (haKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHaJlu3, CHUHTE3, KiIacCU(UKaIMs, [EePUOJUYHOCTb, HAONIO/IECHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

@dusnka: Marepus, aToM, D3JEKTPOH, IMPOTOH, HEWTPOH, WOH, HYKIUJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, DJIEKTPUUYECKUM 3apsAll, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COoHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYecKasi peaKius

[lepnogmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalaus, KaJIbLUA W HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM DJJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XWMHYECKOW CBSA3U. THIIBI KPUCTAILIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIHM 110 Pa3IMYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTEeHHBIX
peakuusx. [lonstne o karamuse. [loHsTHe 0 XUMHUeckOoM paBHOBecUU. DAKTOPBHI,



BIMSIOIINE HAa CKOPOCTh XHMHYECKOW PEAKUUH U IMOJIOXKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHUCIAUTENBPHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUU,  AJIEKTPOHHBIM  OasiaHC
OKHUCIIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBieHue  ypaBHEHMI
OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUW C  HCHOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYecKOH cBs3u. CteneHs nuccounannu. CUibHbIE U c1a0bIe 3JIEKTPOIUTHI.

Peakunu noHHOro oOMeHa. YcioBusl MpOTEKaHMs PEaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBAHMM W cOJell B CBeTE€ MPEACTaBICHUHA 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [loHATHE O THIpOIU3E COEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU
OT BO3JCHCTBUS pa3iIMUHBIX (PAKTOPOB, MCCIEAOBAHUE 3IJIEKTPOIPOBOJHOCTU
pacTBOPOB BEIIECTB, MPOLECCa AUCCOLMALMK KHUCIOT, LIEIOYeHd U CcoJiel
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IMPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuid HOHHOrOo  oOMeHa
(oOpa3zoBanue ocanka, BbIJIEJIEHUE Ta3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBHUTENIBHBIX  pPEeaKUUi
(ropeHue, peakUuu pas3yIoKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKLUUMi HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanibl U MX coeIMHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MUeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBHE C METAUIaMH, HEMETaUIaMH, WIeJo4amMH). XJIIOPOBOIOPOI.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJIE.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue W (pumyeckue CBOMCTBA
IPOCTBIX BELIECTB — KHCIOPOAa U CEpbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U



XUMHUYecKre cBoMcTBAa. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnast kucioTra, (QU3NYECKHE M XUMHYECKHE CBoicTBa (oOmme Kak
OpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeaklluu,
JeKalie B OCHOBE IPOMBIIUIEHHOTO CHOCO00a IMONTY4YEHHsI CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEpHOI KHCIIOThI, KAUECTBEHHAs! pEaKIUsl Ha
cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILECHUS.

OOmast xapakrepucTuka 31eMeHTOB VA-rpynnel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
(bu3MYecKue U XUMUYECKHUE CBOMCTBA, OJy4yeHrue U npuMeHeHune. Conu aMMOHUS,
uXx (U3NYECKUE U XMMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
WOHBbI aMMOHMS. A30THAsl KHUCIIOTa, €€ MOJydeHHE, (PU3MYECKHUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT W cHenudUuueckue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMU4€ECKOe 3arpsi3HEHUE OKPYXKaloUleil cpesibl COEAMHEHUAMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BoJM0EMOB). docdop,
ajtoTponHele Moaudukauuu (ochopa, (pU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3ndecKue U XMMUUECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUM.

OO6mast xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(uUKalMM, pPACIpPOCTpaHEHHE B TNPUPOJE, (PU3UUECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6Oius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPIraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHUE MpOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumore3a riao0albHOTO TMOTEIJICHUSI KIUMaTa, NapHUKOBBIM
addekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
nojsyuyeHue W npumeHeHue. KauecTBeHHass peakuuss Ha KapOOHaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAK O COCTUHEHHSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEILIECTBAX: )KHUpax, OejKax, yriieBojax — 1 ux



poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCIUHEHHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IMOJYyYCHHE H
npumeHenue. CoenuHeHHs KpemMHUst B mpupoge. OOume mnpeacraBieHus o0
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIUKAThI, UX UCIOJb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHMS, OMBITHI, OTpakarolue (PU3MYECKUE M XUMUUYECKHE CBOWMCTBA
rajoreHOoB M HUX COCIUHEHHI (BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpazmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa IMoj JeUCTBUEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3oTra, (ochopa M HX COEAUHEHHH (BO3MOKHO HCIIOJIb30BAHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Nmpu3HaAKOB
MX MPOTEKaHMUsl, B3aMMOJICICTBUE KOHLIEHTPUPOBAHHOW A30THOU KUCJIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHUE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYE€HUE, COOMpaHue, pacro3HaBaHWE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUSD.

MeTaJibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHus: aToMoB. CTpoeHHE MeTaJUIoB. MeTayundeckas CBsI3b U
METAJUIMYECKass ~ KpUCTA/UIMUECKas  pelI€TKa.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTayuioB. OO0rmue



CIOCOOBI TIONy4eHHUST MeTawioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenouynble MeTambl: NoJNOXKeHHe B [leproanyeckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpoO€HHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKcuabl u
TUJAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IENOYHBIX METalIOB M HX
COEIMHECHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXKJICHHE B ITpupojic. PU3ndyecKkre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelue coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJIFOMUHUN: TIOJ10)keHUE B [leproinueckor CUCTeEME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHMe aToma, HaxoKJIeHHE B mnpupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB J1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, THAPOKCH bl U conu xenesa (I1) u xenesza
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMid HA WOHBI: MarHus, KajablMs, aTIOMUHUS, [IMHKA, JKEJe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNEe U OMMCaHUE MPOIECCOB OKPAITUBAHUS
IJJAMEHH WOHAaMU HATpusi, Kaus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUIEHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxuelue
METaJUIbl U KX COCTMHEHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momonrs npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.



XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHIIEHTpauus Bemects, aanee — [1IK). Ponb xumuu B pelieHnn 3KOJ0THYECKUX
poOJieM.

Xumuueckuii IKCnepumMeHm:

M3yueHHe oOpaslloB MaTepualioB (CTEKJIO, CIUIABHI METAIJIOB, MOJIUMEPHBIC
MaTepHabl).

Mesicnpeomemmuwie céazu

Peanmnsannss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIHOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JUJISl OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO--HAayYHOT0 IIUKIIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBJIEHUE, MaPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

@dusnka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUZ,
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IPOBOJHUKM,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEJIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPATbHBIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHHEpaNbl, TOPHBICE TMOPOJIBHI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOMIETro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIecTBe MpaBWJaMd W HOPMaMH IIOBEICHHUS M CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacCIIMPEHUE OMBITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1)maTpmoTN4ecKOro BOCIMTAHUA:

LIEHHOCTHOI'0 OTHOILLIECHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIue o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHWE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3)IEeHHOCTH HAYYHOI'0 MO3HAHUA!

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aHUMOCBS35X YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0aeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENbCKOW KYJBTYpPhI, B TOM YHCIIC



HAaBBIKOB CaMOCTOSITEIbHOW palOThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHON
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMOOOpa30BaHUIO, TMPOEKTHOM U HCCIIEI0BATENIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KWU3HU, OCO3HAHWE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEeHHs),
HEOOXOAMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpalllEHUH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

S)Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPAKTUUYECKOMY U3YyYEHHIO TPOPECCUil U Tpyla pa3InyHOro PoJa,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUIyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaaIbHON IeITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCUOHATILHOU CpEIE;

6)3K0/10r14eCKOro BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIICHHWE K MPHUPOJIe KaK HCTOYHHKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXUYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTE C BEIIECTBAMH, a TAKKE B CUTYALMSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHOU CPEAOM, I MOBBILICHUS
YPOBHSI ~ OKOJIOTUYECKOW  KYyJBTYpbl, OCO3HAHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJlbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
PUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE



WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPeAMETOB (HOPMHUPOBATH MPEACTABICHHE O IEIOCTHON
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IeUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS IPU OCBOCHHUH
3HAHWI: PACKPBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TMOHSTHSIMHU), KCIOIb30BAThH
MOHATUS JJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHIAYKTUBHBIC, ACAYKTUBHbBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NIPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHbBIE TTPEACTaBICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opmylia U YypaBHEHUE
XUMHUUYECKON peaklny — MpU PEIICHUN y4eOHO-TI03HABATENIbHbBIX 33J1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTePU30BaTh CYIIIECTBEHHbBIC
MPU3HAKH M3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SBJICHUSX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpPUOOpPETEHUE OIMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMH W TIPOBEJICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €0 PE3yNbTar, (OPMYITHUPOBATH 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, MOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE



nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO H
HEJ0CTOBEPHYIO MHPOPMALIHIO;

YMEHHE NMPUMEHATh PA3IUYHbIE METOJbl U 3aIlPOChl NPU IOUCKE U OTOOpE
MHPOpPMAILlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs BBIITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY TMpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PpEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JharpamMmamy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce Yy4yeOHOH u
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
CpEBbL.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IO
CyLUIeCTBY  OOCyXKJaeMol  TeMbl, (OpPMYJIUPOBAaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX M TIMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3EHTALUIO
pE3yNbTATOB BBIMNOJHEHUS XMUMHYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOIO OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CAaMOCTOSTENIBHO OMNPENEATh LEIN JAESITEIBHOCTH, IUIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusT yUeOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJISATh WIH KOPPEKTHPOBATH
MPEUIOKEHHBIM aJITOPUTM JEHUCTBUW NPU BBIIIOJHEHUM 33JaHUM C YYETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33IaHUN.

INPEAMETHBIE PE3YJIBTATDBI



B cocraBe mpeaMETHBIX PE3YNBTaTOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (enepanbHON padodel mnporpamMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
JneucTBul, crneruduueckue IS IpeaMeTHOM oOjacth  «XUMHUS», BHUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIty oOydenus B 8 kiiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMCHHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMEUICHUs, peaKUuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinmu,
AIpO aToOMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaJUyC
aTOMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBSI3b, HOH, KATMOH, aHHOH, PACTBOP, MACCOBasi JIOJS BEIIECTBA
(mpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIciH [lepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPaHEHMS MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3jaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u



OONbIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHICE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XxuMuyeckux saementoB . .
MenjeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
U PaCTIPEIEIICHHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

e KJIACCH(PUIMPOBATh XMUMHYECKHE IJIEMEHTHI, HEOPTAaHUUECKHUE BEIECTRA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapakTepHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMMCAHNE MPUMEPAMH MOJIEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBHUSAX;

e BBIYUCIIATH OTHOCUTCIBHYIO MOJEKYISIPHYIO W MOJBSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

e TPUMEHATH OCHOBHBIC OTICPAIMHA MBICTUTEIHPHOW NEATCIHHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEMaTHU3allulo, Kiaccu(uKaIuio,
BBISIBJICHUC TPUYUHHO--CIICCTBEHHBIX CBS3CH — I M3y4YEHHUS CBOMCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, eCTECCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIEAOBaTh TMpaBUJiaM  TIOJB30BaHUS ~ XMMHUYECKOW  TMOCYAOH |
7abopaTopHbIM  000pYJIOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHON MacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIETIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K xonIy oOydeHus B 9 Kiacce npeJIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITMXCS YMEHU:

e pacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHATHH: XHMHYCCKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEMIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPHUIIATEILHOCTh, CTETICHb



OKHUCJICHHS, XUMUYECKasl PEaKITNs, XUMUIECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  PpacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLUUALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
METAJIMYECKas), KpUCTANIMYECKash penieTka, KOpPpOo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peaKkUuuu, MPEAeabHO JOIyCTUMas
koHueHntpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIUKY JUISI COCTaBJCHUS (opmys
BEIIECTB U YPABHECHUN XMUMHUYECKUX PEAKIUN;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTNpeNIIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHYECKOU
CBsS3M (KOBAJCHTHAs, WOHHAsg, METAJUIMUecKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn Ilepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHhIBAaTh U XapaKTepHU30BAThH
tabnnunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «rmododyHas
noarpymnmna (b-rpymnma)», manble u  OONbIIME TEPUOABI, COOTHOCHUTH
000O3HayYEHUsl, KOTOpPbIE HMEIOTCA B NEPUOJUYECKOM Tabiuue, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpesieieHne WX 10 JJIGKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);



XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPXkAasi OIMNHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIii;

COCTABJISITh YPABHEHUS AJICKTPOJUTHYCCKON JUCCOIUAIANA  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3ITMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUUn
MOCPEJICTBOM COCTABJICHMS DJIEKTPOHHOTO OajlaHCa ITHX pPeaKlui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJeMeHTa 1o (dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXke TNpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH II0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUII-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEpAIlMH MBICITUTEIBHON JIEATeILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEeMATU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBbIC METOJbl TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne KoumnuecTBo yacos
DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KoHTpoJibH IIpakTHYeck
U TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
/ ble padoThI ue padboTsbl
pecypchl
n
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
XuMust — BakHast 00J1aCTh
bubmuorexa [JOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 MIPAaKTHUYECKON 37¢
JIeSITETbHOCTH Y€JIOBEKA T
1 BemectBa u xumMuueckue bubmmorexa HOK
2' A 15 1 https://m.eds00.ru/7f418
peaitt 37c
Hroro 1o pasneny 20

Pa3nen 2.BaxHeiimme npeacraBu

TCJIH HEOPraHUIECCKHUX BEIIECCTB

but6mmoreka [IOK
2. B K .
O3AYX. RHUCIOPOA 6 https://m.edsoo.ru/7f418
1 ITonsarme 00 okcumax
37c
but6mmoreka [IOK
2. B 11
OLOPOAL.LIOHATHE O 8 1 https://m.edsoo.ru/7f418
2 KHACJIOTaX U COJIAX
37c
but6mmoreka [IOK
2. Boma. P I
Of1a. FacTBOpPHI. LIOHATHE 5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHUAX 37



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

5 OCHOBHBIE KJIACChI bubmuorexa [JOK
4' HEOPTraHUYECKHUX 11 1 1 https://m.edsoo.ru/7f418
COeINMHEHNH 37¢c
Htoro mo pazneny 30

Pasnen 3.11epuoanyeckuii 3axkon u [lepuoguyeckasi cucreMa xumuyeckux 3jaementon /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

[Tepuonnueckuii 3aKOH U
3 [lepuoauueckast cucrema bubnuoreka [JOK
1' XMUMHUYECKHX 3JIeMEHTOB [I. 7 https://m.edso00.ru/7f418
N. Meunnene-ea. Ctpoenue 37c
aToMa
XuMUYecKas CBS3b.
3. OkucauTenbHO- bubmmorexa HOK
8 1 https://m.edsoo.ru/7f418
2 BOCCTAHOBUTEJIbHBIE 37¢
peakuuu
bu6mmoteka [IOK
Htoro no pazneny 15 https://m.edso0o.ru/7f418
37c
but6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBUIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOTPAMME



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

9 KJIACC

Ne KoumnuecTBo yacos
DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB (undposbie)
n KoHTpoJibH IIpakTHYeck
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble padoThI ue padboTsbl
pecypcsl
n
Pa3nes 1.BemecTBo U XuMH4YecKHe peakiun
[ToBTOpEeHME U yriayonenue bubnuorexa [HOK
3HAaHUH OCHOBHBIX Pa3/ciIOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
bubmuorexa [JOK
OcHOBHBIE 3aKOHOMEPHOCTHU
- 4 https://m.edsoo.ru/7f41a
XUMHUYECKUX PEaKIUi
636
DNEeKTpOoUTHYECKAs bubnmnoreka [JOK
IHUCCOLAUI. XUMHUYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBOpax 636
Hroro no pazgeny 17
Pa3pnen 2.HemeraJuibl M UX COeITMHEHUA
OO01mmas xapakTepucThKa bubnuotexa [JOK
XUMHUYECKUX DJIIEMEHTOB 4 1 https://m.edsoo.ru/7f41a

VIIA-rpynnsl. ['anorenst

636



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

OO01mas xapakTepucTHKa

bu6nuoreka [IOK
XHMHYECKHX 3JICMEHTOB
. 6 https://m.edsoo.ru/7f41a
VIA-rpynnel. Cepa u eé 636
COCTMHEHUS -
OO611ast XxapakTepruCcTHKa
P P bubmuorexa [JOK
XAMUYECKHX DJICMCHTOB
7 https://m.edsoo.ru/7f41a
VA-rpymresl. A3ort, pochop 636
U UX COCIUHCHUS T
OO01mas xapakTepUuCTUKA
P P bu6mmoreka [IOK
XAMHYECKHUX DJIECMEHTOB
8 https://m.edsoo.ru/7f41a
IVA-rpynnel. Yraepon u 636
KPEMHUU U UX COCIUHEHUS T
Hroro no paszneny 25
Paznen 3.MeTajibl 4 X COeAMHEHUS
but6mmoreka [IOK
OO0mue CBOMCTBA METAIIIOB 4 https://m.edsoo.ru/7f41a
636
. bu6nuoreka [IOK
Bakneiinme MeTaJIbl 1 UX
16 https://m.edsoo.ru/7f41a
COCMHEHUS
636
Htoro no pazneny 20



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

Pa3nen 4.Xumus u okpyxamomas cpeaa

bu6nuoreka [IOK
4. BemecTBa 1 Marepuaisl B
3 https://m.edsoo.ru/7f41a
1 JKU3HU YCIOBEKA
636
Hroro mo pazneny 3
bu6nmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a
636
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
J KoauuecTBo yacoB
9JIeKTPOHHDBIE
Jara P
T Konrpoas | Ilpakrnue uugposbie
eMa ypoka Bcee usyude
/ Hble CKHe st o0pa3oBaTeib
ro
I padoThI padoThI HbIE pecypchbl
bubnuoreka
[Ipeamer xumun. Pons xumuu B 1 IHOK
JKU3HU 4YejaoBeKa. Tena u BelecTsa https://m.edsoo.r
u/ff0d210c
bubnuoreka
ITonsTHE O METOAAX MO3HAHMS B 1 HOK
XUMHHU https://m.edsoo.r
u/ff0d227e
[TpakTuueckas pabota Ne 1 «[IpaBuna bubnuoTteka
paboThI B 1a00paTOpUU U IPUEMBI 1 LIOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.r
000pyI0BaHUEM u/ff0d23dc
bubnunoreka
Yucrele BemecTBa U cMecd. CriocoOsl 1 1HOK

paszeneHus cMecein

https://m.edso0.r
u/ff0d26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

[IpakTuyeckas padora Ne 2
«Paznenenue cmeceli (Ha npumepe
OUYMCTKH ITOBAPEHHOM COJIN)»

Bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d28c8

ATOMBI 1 MOJIEKYJIBI

Bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d2a6¢

XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

Bubmnoreka
1HOK
https://m.edsoo.r
u/ff0d2be8

[IpocTsle 1 COKHBIE BEMIECTBA

Bubmnoreka
1HOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJIEKYJISIPHOE YUCHUE

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIECTB.
Xumunueckas popmyina. BaneHTHOCTb
aTOMOB XMMHUECKHX JIEMEHTOB

bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d2eae

OTtHOocHUTENbHAs aTOMHAas Macca.
OTtHOocHUTEIbLHAS MOJICKYJISIpHad Macca

bubnunoreka
ITOK
https://m.edsoo.r
u/ff0d323c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

Bubianoreka

MaccoBas 10J11 XMMHUYECKOIO [IOK
JJIEMEHTA B COCIMHCHUH https://m.edsoo.r
u/ff0d350c
bubnunorexa
Konnuectso Bemecrsa. Moib. [IOK
Momnspnas macca https://m.edsoo.r
u/ff0d5230
bubnnorexa
DU3NYECKUE U XUMUYECKHE SABJICHUS. 1HOK
XuMH4YecKask peaKLus https://m.edsoo.r
u/ff0d37fa
bubnnorexa
IIpr3Haku U yciI0BUS IPOTEKAHUSA 1HOK
XUMUYECKHUX PEaKLui https://m.edsoo.r
u/ff0d3al6
bubnnoreka
3aKOH COXpaHEHMsI MACChI BEILIECTB. HOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.r
u/ff0d3b88
bubnmoreka
Bolunciienys Konu4ecTBa, Macchl
OOK

BEIIECTBA [10 YPABHEHUAM
XUMUYECKHUX PeaKIni

https://m.edsoo0.r
u/ffod5708



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Knaccudukanust XuMuaeckux

Bubianoreka

peakuuii (coequHEeHus, Pa3I0KEeHUs HOK
saMeImeHIs, oGMeHa) ’ ’ https://m.edso0.r
HHCHI, u/ff0d3f34
M. B. JIOMOHOCOB — y4€HBIii- bubsmotexa
1HOK
sHIMKIoneaucT. O0oO0IIeHe U
crUcTeMaTU3alus 3HaHUMN https://m.edsoo.r
1 u/ff0d40c4
Bubmnoreka
Kontponbnas pabota Nel mo teme [HOK
«BelecTBa 1 XUMHYECKUE PEAKITUI https://m.edsoo.r
u/ff0d4290
bubnunoreka
Bo3nyx — cmecsk razos. Cocrtas 1IOK
Bo3ayxa. Kucimopon — 3neMeHT u
. H}T,X 5 TI; ﬂO " https://m.edsoo.r
poctoe BeuectBo. O30 u/Ff0da4se
. bubnnoreka
dusnueckre U XMMHUYECKUE CBOICTBA
1HOK
KHCIIOpOJia (peaKI[uu OKUCIICHHUS,
ropenue). [TousTre 06 okcuaax e
PEHHUE). A u/ff0d4614
Bubnuoreka
CriocoO0BbI MOTy9IeHHS KHCIIOPO/Ia B
1HOK

71a00paTOpPUU U IPOMBIIIIEHHOCTH.
[Ipumenenue kuciopona

https://m.edsoo.r
u/ff0d497a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

TennoBoii 3 PeKT XMMUIECKOI bubnmoreka
pEaKInu, MOHSATHE O 1HOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- https://m.edsoo.r
Y SHAOTEPMUYECKUX PEAKLIUSIX u/ff0d4790
bubnuoteka
TormBo (HedTh, yroib 1 METaH). 1IOK
3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro
P x https://m.edsoo.r
MPEIOTBPALICHHS u/Ffoddcda
[IpakTuueckast padora Ne 3 o Teme BI/IO?EHOTeKa
«[lonyyenue u cobupanue 1
. https://m.edsoo.r
KHCIIOPOJ1a, U3yYEHUE €T0 CBONCTBY u/Ff0d4ae?
bubnmnoreka
Bonopoa — snemeHT 1 npocroe IHOK
BelecTBo. Haxoxnenue B npupoae https://m.edsoo.r
u/ff0d4ddo
bubnmnoreka
DuU3nYECKUe U XUMUYECKUE CBOMCTBA I[HOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.r
u/ff0d4dd0
bubnmnoreka
N HOK
OHSITHE O KUCJIOTaX M COJISX
https://m.edsoo.r
u/ff0d50d2
bubnmnoreka
Cnioco0sI ToTydeHust BOAOPO/Ia B I[TOK

nabopaTopun

https://m.edso0.r
u/ff0d4ddo
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[IpakTuueckas padora Ne 4 o teme

Bubianoreka

«[Tonydyenue u cobupanue Bogopoa LIOK
oo ’ https://m.edsoo.r
M3Yy4YEHUE €r0 CBOMCTB u/FOdafa?
bubnuoreka
MonsipHblii 00bEM ra30B. 3aKOH L[IOK
ABorazpo https://m.edsoo.r
u/ff0d542¢
. bubnnoreka
Brruucienus o0b€Ma, KOJIHYECTBA OK
BEIIIeCTBa ra3a Mo ero u3BeCTHOMY 1
KOJIMYECTBY BEILIECTBA WU 00BEM https://m.edsao.1
y Bttt y u/ff0d55a0
. bubnnoreka
Brruucienus o06EMOB ra3oB 110 10K
ABHEHHIO PEaKI[U¥ Ha OCHOBE
P 5 "p H . https://m.edsoo.r
3aK0HA 00BEMHBIX OTHOIIIEHHI ra30B U/Ff0d5708
bubmnoreka
dusnyeckue 1 XUMUYECKHE CBOMCTBA LIOK
BOJBI https://m.edsoo.r
u/ff0d587a
bubanoreka
CocraB ocHoBanuil. [Tonsitue 06 HOK
WHJUKaTOpax https://m.edsoo.r
u/ffod59e2
Bopna xak pacTBopuTENS. bubnmnoreka
Hacreimmennsle 1 HeHACHITIIEHHBIE 1HOK
pactBOpBl. MaccoBas 10J1s BelecTBa https://m.edsoo.r
B pacTBOpe u/ffodsb40
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[TpakTrueckas padora Ne 5 o Teme bubnmoreka
«ITpuroroByiieHuEe pacCTBOPOB C 1HOK
onpeaecseHHON MacCOBOM J101eH https://m.edsoo.r
PacTBOPEHHOI'O BEIECTBA» u/ffod5eba
bubnuoreka
KonTtponpHas padora Ne2 o teme ITOK
«Kucnopox. Bonopoa. Boga» https://m.edsoo.r
u/ff0d6342
bubnuoreka
OKkcHbl: cOCTaB, KiIacCU(UKAIINS, ITOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d664e
[TonyueHne n XMMU4YECKHE CBOMCTBA bubmorexa
KHCJIOTHBIX, OCHOBHBIX 1 HOK
https://m.edsoo.r
aM(OTEpHBIX OKCHJIOB u/Ff0d664e
bubnmnoreka
OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, ITOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d67ca
bubnuoteka
[Tony4yeHue u XUMHUYECKUE CBOMCTBA I[HOK
OCHOBaHUH https://m.edsoo.r
u/ff0d67ca
bubnuoteka
Kucnotsr: cocraB, kiaccudukanms, IHOK

HOMEHKJIaTypa

https://m.edsoo0.r
u/ffOdfee2
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[TonydyeHue 1 XMuMHYECKHUE CBOMCTBA
KHUCJIOT

Bubnnoreka
LHOK
https://m.edsoo.r
u/ffOdfee2

Conu (cpennue): HOMEHKIATypa,
CHOCOOBI OTYYCHHUS, XHMHUYECKUE
CBOMCTBA

Bubnnoreka
1HOK
https://m.edsoo.r
u/00ad9474

[IpakTuyeckas pabora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYIECKHX
COEIUHEHUI)

Bbubnuoreka
1HOK
https://m.edsoo.r
u/00ad9b7c

I'eneTnueckas cBA3b MEKAY KilaCCaMU
HCOPTaHNYCCKUX CO€IUHEHUI

bubnuoreka
HOK
https://m.edsoo.r
u/00ad9a50

O000111eHHE U CUCTEMATU3 AN
3HAHUH

bubnuoreka
HOK
https://m.edsoo.r
u/00ad9ch2

KonTtponbHas padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coeTuHEHU"

bubmmoreka
ITOK
https://m.edsoo.r

u/00ad9ela
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[IepBble NOMBITKY KJIAaCCH(PUKAIUU

Bbubnuoreka

XUMHUYECKHX 3JIeMeHTOB. [loHsaTHEe 0 HOK
rpyIIax CXOAHbIX 2JIEMEHTOB httpsfim.edsoo.r
u/00ad9ffa
[Iepnoanueckuii 3aK0H U bubnuoreka
Ilepuonnyeckas cucrema IHOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.r
MeHeneera u/00ada52c
bubmmotexa
[lepuoapl, rpymnmnsl, OATPYIIIbI LOK
https://m.edsoo.r
u/00ada52c
bubmmotexa
Crpoenne atoMoB. CoCTaB aTOMHBIX LHOK
anep. M3oronsl https://m.edsoo.r
u/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI04eK bubmorexa
aToOMOB 3J1eMeHTOB [lepnonnueckoin HOK
cucremsl 1. 1. Menpeneesa fttps. /in.ecso.r
u/00ada6bc
XapakTepucTuKa XUMHYECKOTO bubnuotexa
3JIEMEHTA 110 €TI0 MOJI0KCHHIO B 1HOK
ITepnonnueckoii cucreme /1. Y. https://m.edsoo.r
Meunneneena u/00ada824
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https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

3nauenue [leproanyueckoro 3akoHa
JUISL pa3BUTHS HAYKH U TPAKTHKU. J1.
N. MenpeneeB — y4€HbIi, Me1aror u
rpaKJIaHUH

Bubnnoreka
1HOK
https://m.edsoo.r
u/00ada96e

DIEeKTPOOTPULIATEIBHOCTh AaTOMOB
XUMHUYECKHX 3JIEMEHTOB

Bbubnuoreka
1HOK
https://m.edsoo.r
u/00adaabh8

HMonnas xumudeckas CBs3b

bubnuoreka
1HOK
https://m.edsoo.r
u/00adac34

KoBanenThas MoJIsIpHass XUMHUUICCKast
CBA3b

bubnnoreka
HOK
https://m.edsoo.r
u/00adaabh8

KoBanenThas HEMoJsIpHad
XUMHUYCCKaAs CBA3b

bubnnoreka
HOK
https://m.edsoo.r
u/00adaab9

CreneHp OKHUCIECHUSI

Bbubnnoreka
1HOK
https://m.edsoo.r
u/00adae28

OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC
peaxiuu

Bubianoreka
1HOK
https://m.edsoo.r
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u/00adb076

Bubianoreka
OKHUCIATEIN U BOCCTAHOBUTEIN 1 HOK
https://m.edsoo.r
u/00adb076
KonTponbnas padora Ne4 no teme bubmorexa
1HOK
«CTtpoeHne atoMa. XUMHUYECKas 1
https://m.edsoo.r
CBALY u/00adb486
Bbubianoreka
Pesepsublit ypok. O60011ieHMEe 1 1 HOK
cUCTEMaTH3allis 3HaHUH https://m.edsoo.r
u/00adh33c
Bubmnoreka
PesepBHblit ypok. O60011eHNE U 1 HOK
cUcTeMaTu3alus 3HaHu https://m.edsoo.r
u/00ad9ch?2
Bubianoreka
PesepBHblit ypok. O60011eHNE U 1 HOK
cucTeMaTu3alus 3HaHu https://m.edsoo.r
u/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME
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9 KJIACC

A Kosaun4vecTBo 4acoB
i DJIEeKTPOHHBIE
ara
KonTpoas uudposbie
Tema YpoKka Bce p HpaKanec H3Yy4YeH
Hble o0pa3oBaTe/ibH
ro Kue padorpl | HA
n padoThI ble pecypchbl
[Iepnonnueckuit 3aKoH. bubnmnoreka
Ilepuonnyeckas cucrema 1 I[HOK
XUMHUYECKUX 3jieMeHToB J[. 1. https://m.edsoo.ru
Meunneneena /00adb59e
3aKOHOMEPHOCTH B bubnmnoreka
W3MEHEHUHU CBONCTB 1 IHOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru
MEPBBIX TPEX MEPHUOOB /00adb6b6
bubnuorexa
Knaccudukanms u OK
HOMEHKJIaTypa 1 1
https://m.edsoo.ru
HEOPraHWYECKUX BEIIECTB
p H /00adb7e2
. bubanoreka
Buasr xumMudeckoi CBsI3U U
HOK
THUTIB KPUCTATUTHYECKHIX 1

peleéToK

https://m.edso0.ru
/00adbac6
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Kontponbnas padora Nel mo
teme «I[loBTOpeHue u
yrayOieHue 3HaHUM
OCHOBHBIX pa3ziesioB Kypca 8
KJ1acca»

bubmnoreka
Knaccudukanus XuMrHaecKux LIOK
CaKIIMH 110 pa3IUuIHBIM
p sHaKa p https://m.edsoo.ru
MpU3HaKaM
p /00adbchO
ITonsTHE O CKOpPOCTH bubnuorexa
XUMHUYECKON PEaKLMH. IHOK
IToHsTHE O TOMOT€HHBIX B https://m.edsoo.ru
FeTEPOTCHHBIX PEAKIUSIX /00adbe9a
ITorsATHE O XUMHUUECKOM
paBHOBecuH. DaKkTOpHI, bubnuotexa
BIIMSIIOIIIME HA CKOPOCTH HOK
XUMUYECKON PEAKLINU U https://m.edsoo.ru
MOJI0KEHNE XUMUYECKOTO /00adc28c
paBHOBeECHUS
Bbubnunoreka
OKHCITUTENTBHO- HOK

BOCCTAHOBUTCIIBHBIC PCAKITNN

https://m.edso0.ru
/00adcade
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Teopust 37EKTPOTUTUYECKOMN

Bbubanoreka

HOK
nuccormanuy. CUiIbHEIE U
cl1a0bIe DIIEKTPOJIUTEL https://.ed500.1u
p /00adcd68
Bubnuoreka
HoHHbIE ypaBHEHHUs peak Ui HOK
Y https://m.edsoo.ru
/00add448
XUMHYECKHE CBOUCTBA KUCIOT
o Bubianoreka
1 OCHOBAHUH B CBETE
o IHOK
MpeACTaBICHUI 00
S TCKT PO THICCKOI https://m.edsoo.ru
p /00add5d8
IYCCOLIMAIINNA
XHUMHUYECKHEe CBOMCTBA cojiel bubanoreka
B CBETE MIPEACTaBICHUN 00 HOK
3JIEKTPOJINTUYECKON https://m.edso0.ru
JMCCOLUALNU /00add8b2
Bubmanoreka
o HOK
[TonsiTe 0 TMApPOIU3E CoJe
https://m.edsoo.ru
/00add9d4
Bubmanoreka
O0600menue u HOK

cUCTeMaTHu3anus 3HaHUU

https://m.edso0.ru
/00addd12
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[IpaxkTuueckas padora Ne 1.

Bubanoreka

«Perienue HOK
https://m.edsoo.ru

JKCIIEPUMEHTAIIBHBIX 3a7a9)» /00addbfa
Kontponbnas pabora Ne2 mo bubnmoreka
TeMe «DJIEKTPOIUTHYECKAS HOK
JUCcCcOoLManug. XUMHUYECKUE https://m.edsoo.ru
peaKIuu B pacTBOPax» /00addecO
OO011as xapakTepucTHKa bubmorexa
raJIOreHOB. XMMHUUYECKUE TOK

. https://m.edsoo.ru
CBOICTBa Ha IpUMeEpE XJIopa 100addfe2
Xnoposogopoxa. ConsiHast bubnmnoreka
KHCI0Ta, XUMHYCCKHUE HOK
CBOMCTBA, ITOJIy4EHHUE, https://m.edsoo.ru
MIPUMEHEHUE /00adel104
[TpakTuyeckas padora Ne 2 o bubnmnoreka
teMe «llonydenue conssHon ILHOK
KHUCJIOTBI, U3y4YEHHE €€ https://m.edsoo.ru
CBOMCTB» /00ade348
Brrunciienus o ypaBHeHUSIM bubnuoteka
XUMUYECKUX PEAKLUH, ECIIH IIOK
OJIVH U3 PEarcHTOB JIaH B https://m.edsoo.ru
U30BITKE /00ade488



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

Bubanoreka

OO6m1as xapakTepucTuka HOK
a51eMeHTOB VIA-Tpynbl https://m.edso0.ru
/00ade64a
AJ0TponHBIE MOIU(DUKAITUN bubnmoreka
cepbl. Haxoxnenue cepsl v e€ HOK
COCJIMHEHUH B MPUPOJIE. https://m.edsoo.ru
XHUMHYECKUE CBOMCTBA CEPBI /00ade64a
CepoBoaopo1, CTpOEHHUE, bubamotexa
(bU3HYECKUE M XUMUYICCKHEC HOK
. https://m.edso0.ru
cponctRa /00ade802
Oxkcuppl cepol. CepHas bubnuorexa
KUCII0Ta, (PU3NYECKUE U IHOK
XUMHYECKHUE CBOMCTBA, https://m.edsoo.ru
MIPUMEHEHUE /00adea28
XVUMUYECKUE PeaKIIni,
JeXalline B OCHOBE
bubnuoteka
IPOMBIIIJICHHOTO CI10co6a 1IOK
MOJTYYCHUST CEPHOU KUCIIOTHI.
Xmi:qecxoe 3parp$13HeHHe https://m.eds00.1u
/00adec8a

OKpYKaroIle cpebl
COCTMHCHUSIMU CEPBI
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Bubanoreka

Breruucienue MaccoBoit 1011 HOK
BBIXO/JIa IIPOJIYKTa PEAKLIUH https://m.edso0.ru
/00adec8a
OO0m1as XxapakTepucTUKa
bubnuoreka
37eMeHTOB VA-rpyninsl. A30T, LIOK
acIpoCTpaHEeHUe B IIPUPOLE,
patpovtp pupoa https://m.edsoo.ru
q)mfmecxne 1 XUMUYECKHE 100adecab
CBOIiCTBa e
bubmnunoreka
AMMHaK, ero Gpu3nvIecKue u OK
XUMHYECKHE CBOMCTBA, 1
https://m.edsoo.ru
MOJIYYCHHUE U IPUMEHECHHE 100adf004
bubmnorexa
[Tpaktuyeckas padora Ne 3 o HI/(I);H T
TeMme «Ilomygenme ammmuaka,
i . https://m.edsoo.ru
W3y4YEHUE €r0 CBONCTBY» 100adf180
. bubnunoreka
A3oTHas KHCHO0TAa, €€
HOK

buznYecKre 1 XUMUIECKHE
CBOMCTBA

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

Hcnons3oBanne HUTPATOB U

coJiell aMMOHUS B KaUeCTBE bubnmoreka
MUHEPaAJIbHBIX Y100pCHHA. LIOK
XHUMHUYECKOE 3arps3HEHUE https://m.edso0.ru
OKPYIKAIOIEN CPeIb /00adf518
COCTMHEHUSIMU a30Ta
®dochop. Okeun dhocdopa (V) bubnnorexa
u ochopHas KUCIoTa, I[HOK
bu3HYeCcKre 1 XUMHUIECCKHE https://m.edsoo.ru
CBOIICTBa, MOJIy4YCHUE /00adf68a
UcnonwszoBanue GpocdaToB B bubnmnoreka
Ka4eCTBE MUHEPAIbHBIX HOK
ynobpeHuil. 3arps3HeHue https://m.edsoo.ru
PUPOTHOH cpebl pocdaramu /00adfc20
bubnmnoreka
Yrnepon, pacnpocTpaHeHue B
HOK

npupoje, Gu3nYecKue u
XUMUYECKHE CBOKCTBA

https://m.edso0.ru
/00adfd9c
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Okcuapl yraepoja, ux

bubnuoreka
(buU3HYECKUE M XUMUYECCKHE OK
CBOMCTBA. DKOJIOTHYECKUE ]fﬂ[t o-//m.edsoo.ru
npo0JIeMbl, CBA3aHHBIE C IOOK;ci febé '
okcusom yriepoaa (IV)
bubmnoreka
N LHOK
VYronbHas KUCIOTA U €€ Coln httos://m.edsoo.ru
/00ae006¢c
[IpakTuueckast padora Ne 4 o
" bubmnunoreka
teme "[lomyyenue
YIIICKUCIIOTO Ta3a. HOK
KauecTBennas peakius Ha https://m.&ds00.Mu
pearh /00ae027¢
KapOoHaT-HOH"
bubmnorexa
[TepBoHaUYaNILHBIC TIOHATHUS 00 110K
OpPraHUYECKHX BEIIECTBAX KaK
https://m.edsoo.ru
0 COeIMHEHUSX Yriepoaa /002605 le
bubnuoreka
HOK

Kpemuuii u ero coenuHeHust

https://m.edso0.ru
/00ae080a
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https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

[TpakTuueckas padota Ne 5.

Bubnuoreka
Penrenue
HOK
SKCIEPUMEHTAIBHBIX 33134 110
B . https://m.edsoo.ru
TeMe «Baxxueiimue
/00ae0bf2
HEMETAJIBI U UX COEIUHEHUI
bubanoreka
KonTponbnas pabota Ne3 mo OK
TeMe «Bakneimue 1
https://m.edsoo.ru
HEMETAJUIBI U UX COEINHEHUI
/00ae0el8
OO61as xapakTepuCTHKa
XUMHUYECKHUX DIIEMEHTOB —
Bbubianoreka
MeTaJu10B. MeTayummueckast OK
CBSI3b U METaIn4yecKas I
. https://m.edsoo.ru
KpHUCTaIJINUYecKas peleTKa.
p P /00ae103e
dusnueckue cBOMCTBA
METAJJIOB
XUMHYECKHE CBOMCTBA bubanoreka
METaJJIoB. IIOK
DNEKTPOXUMHUYECKUH psift https://m.edso0.ru
HaIpsHKEHUH METaJIOB /00ae1156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OO0mme crnocoObI MOTYyYEHUS

MeTauioB. CriaBbl. bubnmoreka

Brruncienus no ypaBHEHUSIM HOK

XUMUYECKHUX PEAKLUM, ECIIH https://m.edso0.ru

OJINH U3 PEareHTOB COACPKUT /00ae1156

npuMecHu
bubnuortexa

ITonsATHE O KOPPO3UU HOK

METAJIJIOB https://m.edsoo.ru
/00ae1278
bubnuorexa
HOK

€JI0YHbIE METAJLJIbI

1 https://m.edsoo0.ru
/00ae14b2
bubnuorexa

OKcuabl U TUAPOKCUIBI HOK

HaTpHs U Kaaus https://m.edso0.ru
/00ae14b2
bubnuorexa

[[lenoyHO3eMENBHBIE METATIITBI HOK

— KaJIbIIUA U Maroui https://m.edsoo.ru
/00ae15e8
bubnmnoreka

Baxwueiimme coennHeHus HOK

KaJIbLIUS https://m.edso0.ru
/00ae15e8

O060061EHNE U
CUCTeEMAaTHU3anus 3HaHUN



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

Bubanoreka

JKécTKOCTh BOJIBI U CTTOCOOBI HOK
€€ yCTpaHEeHHUst https://m.edso0o.ru
/00ae1886
bubnuoreka
[IpaxTuueckas padora Ne 6 o 110K
e
reme efTKOCTB BOI[H"H https://m.edsoo.ru
METO/IbI €€ YCTPaHEHUS /00ae13e8
bubnuoreka
N IHOK
A
JIEOMHHIH https://m.edsoo.ru
/00aelc64
bubnuoreka
AMdoTepHbIe CBOMCTBA HOK
OKCHJIa M THIPOKCUA https://m.edso0.ru
/00aelc64
bubnuoreka
HOK
K
Ies0 https://m.edsoo.ru
/00ae1d86
bubnunoreka
OKcuabl, THAPOKCUIBI U COJIU IIOK
xenesa (II) u xxenesa (I1) https://m.eds00.ru
/00ae35e6

O060061EHNE U
cUCTeMaTHu3anus 3HaHUU



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

[TpakTuueckas padota Ne 7.

Bubnuoreka
Penrenue
HOK
SKCTIEPUMEHTAIBHBIX 3a7a4 110
B . https://m.edso0.ru
TeMe «BakHelne MeTajuisl 1
/00ae3de8
UX COCIUHEHUI»
Brruncnenus mo ypaBHEHUSIM
XUMUYECKHUX PEaKIUi, SCITH
bubanoreka
OJIMH U3 PEarcHTOB JaH B OK
W30BITKE U COJICPKUT I
B https://m.edsoo.ru
apuMecH. Beramcienus
prleet 00ae1750
MacCOBOH JOJIM BEIXO1a
MPOJIYKTa PEaKIUU
O06o061IEHNE U
cHUCTEMaTH3allusl 3HAaHUI
KonTponbHnas pabora Ne4 o
TeMe «Bakuenmnine MeTanisl U
UX COEINHEHU
Bubmanoreka
BemectBa n Marepuaisl B LOK
OBCEIHEBHOMN XU3HHU
https://m.edsoo.ru
YeJ0BEKa
/00ae3f50
Bubmanoreka
XUMHYECKOE 3arps3HEHNE HOK

OKPY’KaloIlel cpebl

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



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Bubanoreka

6 | Pomnp XxuMuu B perieHuu 1 LIOK

5 | aKomoruyeckux mpoodiaem https://m.eds00.ru
/00ae4270
bubnuoreka

6 | PesepBHbIii ypok. O600mICHNE 1 LIOK

6 | u cucremaTu3alys 3HAHUH https://m.edsoo.ru
/00ae0d0a
bubmnoreka

6 | PesepsHbIii ypok. O6001ICHNE 1 LIOK

7 ¥ CHCTEMAaTH3aIus 3HaAaHUH https://m.edsoo.ru
/00adb33c
bubmnunoreka

6 | PesepsHsIii ypok. O6001ICHNE 1 LIOK

8 | u cucremarmu3amys 3HAHUH https://m.edsoo.ru
/00ad9ch2

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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