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Pabouas mporpamma (ID 3576947) ydyebHoro npeaMera «XuMHs» 0a30BBIM
ypoBeHb M oOyuaromuxcsi 8§ — 9 kiaccoB cocraBieHa Ha ocHoBe OOIT OOO
MAOY COII Ne 20, ®OOIl OOO, TtpeboBaHui K pe3yiabTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHMUS,
npenacrasieHHbix B ®I'OC OO0, a Takke Ha OCHOBE paboueld MpPOTrpaMMBbI
Bocriutanuss MAQOY COII Ne 20 wu ¢ y4yéTOM KOHLENIMHU MPENoIaBaHus
y4eOHOro mpeaMeTa «XuUMHs» B 00pa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
denepanum.

[Iporpamma mo Xxumuu Oa€T TPEACTaBICHHE O LENAX, OOIIeH cTpareruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIBHOE MPEAMETHOE CoJIepKaHue,
IpeaycCMaTpuBaeT pacIpeiesieHue €ro IO KilaccaM M CTPYKTYPUPOBAHHUE 10
pazienaM M TeMaM MpPOrpaMMbl MO XWMHUH, OMNpPEIEseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOTO Tporecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuxcs, OMNpPEAeNseT BO3MOXXHOCTU TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbrataMm oOy4eHHs] XUMUU Ha YPOBHE 1eJIeH U3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATEIbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XUMHUHU CIY>KUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM EIHMHCTBE MHUPA, BAKHYIO
posib WrpatoT (GopMUpyEeMble XMMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHHIIX
SHEPrUu U 00 DBOJIIOIMU BEIIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€301aCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydeHue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T  CaMOpPa3BUTUSA |
bopMHpOBaHUs KYJIbTYpbI JIMYHOCTH, €€ 00111el U PyHKIIMOHATBLHON IPaMOTHOCTH;



BHOCHUT BKJIaJ, B ()OPMHUPOBAHHUE MBIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJarommuxcsi, HaBBIKOB HMX CaMOCTOSTEIIBHOM y4eOHOM  JesATETbHOCTH,
AKCTIIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(YECCUOHAIBHOM IESITENLHOCTH;

3HAKOMHUT CO CHEIU(GUKOW HAYYHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI
1IEJIOCTHOTO B3IJIsi/Ia HA €JMHCTBO MIPUPOILI U YEJIOBEKA, SIBJIIETCA OTBETCTBEHHBIM
ATAroM B (pOPMHPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XUMUU OOECIEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTrO  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJlalTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbBI TOHATHUA O XUMHUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHIMUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 JICKTPOIUTHYECKOW JUCCOLMAIMU BEIIECTB B
pacTBoOpax.

TeopeTndueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromy, BBITIONHsS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEH MPAKTUUECKOTO MPUMEHEHHUS U TOJTYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHAYECKOW COCTABIISAIOLICH HAYYHOU KApPTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM



3HAHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid MUpy,
«buosorus. 5—7 xkinacce» u «dusnka. 7 Kinaccey.

[Ipy wu3yyeHWH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbHOCTH 4YEJIOBEKa M KaK OJIHOIO0 U3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOUT B (OPMHUPOBAHUU CHUCTEMBI XUMUYECKUX
3HAHUN — BaXKHEUIIMX (PAaKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX MOTOKEHUH,
JIOCTYIHBIX O0O0OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHUM K HAyYHBIM METOAaM T[O3HAHUS TMPU M3YYEHUU BELIECTB U
XUMUYECKUX PEAKIui, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHWH B Y4YEOHO-IO3HABATEIILHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM TPaBMJI 0O€30MacHOro OOpamieHusi ¢ BEHIECTBaMU B
IIOBCEIHEBHOM KU3HU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3HaYEHHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (opMmupoBaHUE UHTEIUICKTYJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HampaBJICHHOCTh OOy4YeHHsI Ha CHUCTEMaTH4YeCKOe MpUOOIICHUE
OoOy4Jarommxcsi K CaMOCTOSATENIbHOW TO3HABATEIbHOM NESITEIBbHOCTH, HAYYHBIM
METO/aM TMO3HaHUs, (GOPMHUPYIONUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredyeHne yCaoBUM, CITIOCOOCTBYIONIUX MPHOOPETEHUIO O0YyJarOITUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETHHOCTH, MO3HAHUS W CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAUYEHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATBHOW M  €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCIE€ YMEHUU OOBSICHATH W OLICHUBATHh SIBJICHUS
OKPY’KAIOIIEro MHUpa, MCHOJIb3ys 3HAHWS U OIBIT, MOJYYEHHbIE TMPU H3YyUYCHHUU
XUMUHU, TPUMEHSATh WX TPHU PEIICHUH MpoOJeM B TOBCEAHEBHON >XH3HU U
TPYZIOBOU IEATENBHOCTH;

— (opmupoBanne y oOydYaromUXCd TyYMAHUCTUYECKUX OTHOIICHUH,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJOTHYECKHU
11€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IEIAX
COXPaHEHUSI CBOETO 3/I0POBbs U OKPYKAIOIIEH IPUPOLHOU CPEBIL;

— pa3BUTHE MOTHBAlMU K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOo(MIIsi U HAMpPaBICHHOCTH JAJIbHEHIIIETO
oOy4eHus.



OOmiee YMCIO 4YacoB, OTBEACHHBIX I HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 0011IeT0 00pa3zoBaHus, cocTaBisgeT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

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

Xumuueckasi ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToOMHas Macca.
OTHOCUTENbHAA MOJIEKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

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

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOM, MpaBWiIaMu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaToOpHbBIM 00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MUecKuX CBOWCTB O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJla C KHCIOTOM) SBICHHM, HAOII0eHUE U
ONKCAaHHE MPU3HAKOB MPOTEKAHWUS XMMHUYECKHX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom coiii meau (11),
U3y4eHHE CMOCOOOB pa3/elieHHsi CMEceil: ¢ TIOMOIIBbI0 MarHuTa, (UIBTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OUYNCTKH TOBAPECHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAaCChl, CO3/JaHHE MOJIEJeH MOJICKYJ
(IIapOCTEepPKHEBBIX).

BaskHelinmue npeacTaBUTEI M HEOPraHNYECKHUX BelleCTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BemecTBo. HaxokneHuwe kucimopoma B TpupoAe, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenme xucmopoma. CmocoObI



MOJIYYeHHUs] KUclopoAa B JabopaTOpuu W TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosny4yeHust. Kucmorel u comnu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHBIE M HEHACBIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbl. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4delioBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromniye  (OCHOBHBIC, KHCJIOTHBIE, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMbIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

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

Conu. HomeHnknarypa coseil. @U3nYecKre U XMMHYECKHUE CBOWMCTBA COJIEH.
[Tomydyenue conen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COJEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOPOJa, HAOIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMHUCAaHWE WX CBOMCTB, IMOJy4YEHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMojencTBUe Bojopoaa ¢ okcujaoMm menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUEOMATEPUATIOB), HAOIIOACHUE O0Opa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAIUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumojeiictBus okxcuga menu (II) ¢ pacTBopoM cepHON KHCIIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanueckunii 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHX
aemMenToB JI. M. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoi cucrembl xumuueckux 3emeHToB JI. . Menneneesa. Ilepuoast
u rpynnbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnognueckorn cucremsl [[. M. MenaeneeBa. XapakTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoandeckoit cucreme 1. . Menaeneena.

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

3nauenue [lepuoauueckoro 3axkoHa u I[leproauueckoil CUCTEMbI XUMHUYECKUX
DJIEMEHTOB Il pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHass (MOJIIpHAsT W HEMNOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C PAaCTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropenue, peakliy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



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

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

@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BETHYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€3/bl, COonHIIE.

buonorus: dorocunres, apixanue, onocdepa.

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

9 KIIACC

BeimecTBo U XuMH4YecKasi peakuus

[lepronnyeckuii 3akoH. Ilepuoanueckas cucTteMa XMMUYECKUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA U HX
COCMHEHUN B COOTBETCTBHUU C IIOJIOKEHHEM JJIEeMEHTOB B llepunoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

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

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3jIM4YHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanusa XuMUYecKUX peakuuid Mo pa3audyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEH OKHMCICHUS XMMHYECKHX 3JIEMEHTOB, MO 0OpaTUMOCTH, 1O
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M T'eTepOTreHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xXuMuueckom paBHoBecun. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

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



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMHu4ueckoi cBsizu. CreneHs aucconuanuu. CUIbHBIE U CIa0ble AIEKTPOIIUTHIL.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coJliel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiyy Ha HOHBL. [IoHATHE O THIPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHWMYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakuuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U  COJIed
(BO3MOXKHO  MCIIOJIb30BAaHME BHJEO MaTepUaioB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  [POTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PacllO3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUMi HAa HOHBI, pEIIEHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanbl U MX coeinHeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METaUlaM{, HEMeTallaMH, WIeJo4amMu). XJIOPOBOAOPOI.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (pumyeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuUeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3NUecKue U XUMHYECKHE CBOMCTBa (00IIME Kak
MpEeACTaBUTENSl Kjacca KHCIOT W crneurduyeckue). XHUMUYECKHE pPEaKluH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a MOMY4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKILIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B MPHUPOJIEC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENIEHW OKUCIECHHS. A30T, pacOpOCTPaHEHHE B MPUPOJIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHenue. Cou aMMOHUS,
X QU3NYECKUE U XUMUIECKHE CBOWCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arps3HeHUE OKPYKAIOIIeH Cpelibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, (PU3NUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdaToB B KaUueCTBE MUHEPAIBHBIX YI00OpEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMS.  YTJIEpoHd,  auIOTPOITHBIC
Moau(dUKALUKM, paclpoCTpaHEHWEe B NpUpoae, (U3NYECKHE U XUMHUYECKHUE
cBoiicTBa. AncopOiusa. KpyrosopotT yriepoaa B npupojie. OKCUIbl yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJyYeHUEe U TMPUMEHEHUE. DKOJOTUYECKHE MTPOOJEMBbI, CBA3aHHBIE C OKCHUJIOM
yriaepoaa (IV), rumore3a riao0anbHOTO TOTEIJICHUS KUMaTa, MapHUKOBBIMA
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbIEC MOHATUSL 00 OPraHUYECKUX BEIIECTBaX KaK O COCTMHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAs KUCTIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsaTre 0 OMONIOTHYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OeIKax, yriieBojJax — U UX
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHus B mpupojge. OOuiue mnpeacraBieHus 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHalibl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HMU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBITHL, OTpa)Kalliue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
raJIOrTeHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  cepel ®W €€  CcoeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAaHHE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIMBaHUS caxapa IMoJ JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIIeHHOMN CEpPHOM KUCIIOTHI, MPOBE/IEHNE KaUeCTBEHHOM peakIuu Ha Cylbdat-
WOH W HaOJIOJICHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3oTra, (ochopa M HX COETMHEHHH (BO3MOMKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoIyyeHue,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOICTB aMMHakKa, I[POBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue NMpu3HAKOB
UX IPOTEKAHHUsI, B3aMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O03HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJydeHUE, COOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHbl WM M3YYCHUE TMPU3HAKOB HMX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMUEN CHIMKATHOM NPOMBINUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMeTaJUIbl U UX COCTUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHuss B llepumommueckor cucreme xumuyeckux diaemeHtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTajndeckasi CBsi3b U
METAJJIMYECKass ~ KpUCTA/UIMUeCKas  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpspKeHUN MeTalioB. u3znueckue U XUMHUYECKHE CBOMCTBA MeTaylioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METALJIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, JIOPATIOMUHUIA,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie mMeTamnel: nosnoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
anemeHToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUIbsl 1



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

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHne
UX aTOMOB, HaXOXJIeHHE B IIpupojic. Pusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

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

Kenezo: nonoxxenue B Ilepuoanyeckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWEe B mnpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKcuibl, rupoKcuabl U conu xenesa (1I) u xenesa
(III), ux cocraB, CBOIMCTBA U MMOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyUYEHHE  PpE3YJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXXHO  HCIOJB30BAHWE  BHUJAEOMATEpPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUYeCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllMs, AIFIOMUHUS, [IMHKA, Keje3a
(1) u xeneza (III), meau (1I), HaOIrOAEHUE M ONMUCAHUE TIPOLIECCOB OKPAIIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Bakunelme
METaJUIbl U UX COCUHEHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemectBa m Marepuanibl B ITOBCEIHEBHOM XHU3HM YeEIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMorib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpyKaroueh cpenbl (MpefenbHas IomycThUMas
KOHIIEHTpalus Beuects, nainee — [1/1K). Ponb xuMuu B pelieHnH 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

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

Mestcnpeomemnmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIacCUpUKalKs, MNEPUOAUYHOCTh, HAONIIOJCHHE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUAITBI.

®usnka: Marepus, aTroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, 3JICKTPUYECKUN 3apsii, MPOBOIHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

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



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

JINMYHOCTHBIE PE3YJIBTATBHI

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

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarOIIMXCA
PYKOBOJICTBOBATbCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPUOTHYECKOT0 BOCTIMTAHMSL:

LEHHOCTHOTO OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAyYHOMY HACJEIUI0, TTOHUMAaHHsS 3HAYECHUS XUMHUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUe o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLMAIBbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATEeTbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOM MEATEILHOCTH TpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOM NESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIOBEJECHHWE M TMIOCTYNKH CBOUX TOBApPHUILEH C TMO3HUIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKIlvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTaBJISIOLINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIC MOTHBBI, HAlPABJICHHBIE HA TMOJYYE€HUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOM pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHON



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKHUMHU CpEACTBAMU HMHPOPMALMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcamMO00pa30BaHUIO, TMPOEKTHOW W  HMCCIIEJOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOy4YEHHS B
JaJIbHEHIIIEM;

4) popMmupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOAMMOCTA COOJIOJIEHUS TIpaBUi  0OE€30MacHOCTH TMpU  OOpalieHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOro BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YYCHUIO TPoeccril U Tpyaa pa3IudHOTo poja,
YBaXKEHHUE K TPYAy M peE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUTyaJIbHON TPAEKTOPUU MPOJOHKEHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHanbHOM IeITeIbHOCTH U Pa3BUTHUSI HEOOXOJUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) PK0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
O0e3omacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MTOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, MOJydaeMble MPU HU3YUYEHUH XUMHH, IS
pELIEeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATEJILHOM,
KOMMYHUKAaTUBHOMN U COLMAIIbHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O ICJIOCTHOU



HAy4YHOM KapTUHE MHUPA, U YHUBEpCaJbHble yueOHbIE NeUCTBUS (TIO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCMOJb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OT/ICIBHBIX (J)AaKTOB W SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIacCCU(PUKAIMKM XUMHUYECKUX BEIIECTB U XUMHUUYECKHX PEAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHAYKTUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSITh B TIPOIIECCe IMO3HAHMUS TMOHATUSA (MPEIMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHu4eckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPU PEIICHUN YIeOHO-TTIO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX TPEJICTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKH U3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATE ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUSIX.

Bba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MpPUOOPETEHUE OINbITa IO TUIAHUPOBAHWIO, OPTaHU3AMH W TIPOBEICHUIO
YYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (GopMynIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBENEHHOTO OIbBITA, UCCIEOBAHUS, COCTABIIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHHUKOB
(HaygHO-TIOMyJIApHAs JIMTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH IPOTHBOPCUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHME MPUMEHATh PA3IMYHbIE METOJbI M 3aIllpOChl MPU IOUCKE U OTOOpE
UHPOpMAllMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIs BBIITOJHEHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEIEIEHHOIO TUIIA, TPUOOPETEHHUE OIIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpeACTaBICHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/auyd HECIOXKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON JIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPYKAKOUIEH NPUPOIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCcaJbHbIe yueOHbIe 1eHCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBAaTH CBOU  IPEIJIOKECHHUS
OTHOCUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEACTABIATH  IOJYYEHHBIE  pE3yJbTaTbl  ITO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MPE3ECHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XHUMHUYECKOTO IKCIIEpUMEHTa (J1a00paTOPHOrO OMbITA,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
MO3HABATEIbHOM W MCCJIENOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELIEHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COIJIaCOBAHMS
no3uuuid (00cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBINIOJITHEHHOM pabOThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPEEsITh LENH JEATebHOCTH, MIaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO
NeATeILHOCTD, BBIOUpaTh Harbonee 3PheKTUBHBIC CITOCOOBI pelieHusT yUeOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBINIOJHEHUM 3aJaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO peE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUM 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
CoJlepKaHMs, YCTAHOBJIEHHOTO JaHHOW (¢enepaibHOM paboyeil mnporpaMMonu,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHbBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoHiy 00yuenus B 8 kiiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaKUnU
0OM€Ha, HK30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA WM HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolLieHTHAasi KOHIICHTpAIUsi) B pacTBOPE;

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

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJCHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e OIpENENSATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymma)y, Maneie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OO0O3HAYCHMs, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoauueckass cuctemMa Xumudeckux odjemeHToB [, U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



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

KJIacCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YUCIy U COCTaBy YYAacTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »3JIEMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMH MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IIEHHE, CHCTEMAaTU3aLNI0, KIACCU(PUKALMIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI M3Yy4YEHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  IMpaBUjaM  MOJIb30BaHUS ~ XUMHUYECKOW  MOCYyIOM |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBIECHUIO
pPacTBOPOB C OMPEACIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh M MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI MO
pacIlio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbI0 MHIUKATOPOB
(;makmyc, henondTarenH, METHIIOPAHXK U APYTHE).

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

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEIILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYecKas CBsA3b, TEIJIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



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

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONB30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIU;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIVMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCY COEOWHEHUN Mo (opmyrnam, BHJ XUMHYECKOU
CBA3M (KOBAJEHTHAs, HMOHHAsA, MeETaJuUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsij MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbich Ilepuoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OINUCHIBaTh W XapaKTepPU30BaTh
tabnuunyio Gopmy [lepuoanueckoil CUCTEMbl XUMHYECKHX 3JIE€MEHTOB:
paznuyaTh TOHSATUSA «rjaBHasg moAarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manbsie u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B NEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU ~ XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB W 3apsija  sjapa, oOIee 4YUCIO DJICKTPOHOB H
pacrpeieieHue HMX MO 3JEKTPOHHBIM CJOAM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenaesax MajlbIX NMEePUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

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

XapakTepu30BaTh (OMHUCHIBATH) OOIIME WU CHEIUPUICCKUE XHUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPaBHEHHUS AJEKTPOJUTUUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPALIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTaBJICHUS SJIEKTPOHHOTO OajaHca 3TUX peaKkiuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO »JJIeMeHTa 1o (opmyie
COEMHEHHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cOONIOaTh  MpaBUja  MOJIB30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH TII0 BBITTOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

OPOBOJUTH  PEAKIMM,  TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMU/I-,
uoIMI-, KapOoHat-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAIlH MBICITUTEIBHON JIEATEILHOCTH — aHaJIH3
U CHHTE3, CpaBHEHUE, OOOOIIECHHE, CHUCTEMATH3aIlMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMeHoBaHune KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
a3/1eJ10B U TeM
n/n P Bcero HpaxTuyeckne padorsr o0pa3oBaTe/bHbIE PeCypChl
NPOrpamMmbl
Paznea 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XUMHUS — BaKHas 2
o0JacTe

11 €CTECTBO3HAHUS U 5
' MPaKTUYCCKON
AEATETBHOCTH

YCJIO0BCKAa

bubmnoreka I1{OK https://m.edsoo.ru/7f41837¢

BemecTtBa n

1.2 XUMHUYECKHE 17
peakuuu
Hroro no paszneny 22

bu6mmoteka IIOK https://m.edsoo.ru/7f41837¢

Pazjen 2. BaxkHeiimme npeacTaBuTe/ i1 HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopon.

2.1 [TonsTue 06 6 bubnuoteka IIOK https://m.edsoo.ru/7f41837¢
OKCHJIaX

2.2 Bonopon. Mowsue 8 I bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
0 KHUCJIOTax M COJISAX
Bopna. PacTBopsl. 1

2.3 [TonsiTue 00 5 but6mmoreka [IOK https://m.edsoo.ru/7f41837c
OCHOBaHHSX

2.4 OCHOBHBIE KJIACCHI 12 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢




HEOPraHUYECKUX
COETUHEHUN

Hroro no pazgeny 31

3.1

Pasznea 3. [lepuoguueckuii 3axon u [lepuoauveckas cucrema xummuueckux 3j1emMenToB /. U. MenpaesieeBa.
CtpoeHue aToMmoB. XuMu4eckas cBsi3b. OKNCINTEIbHO-BOCCTAHOBHTEIbHbIE PeAKIIUT

[Tepuoanueckuii
3aKOH U
Ilepuonuueckas
cHucTeMa
XUMHYECKHUX
anemeHToB Jl. U.
Menpeneena.
CrpoeHue aToMa

bubmnoreka I1{OK https://m.edsoo.ru/7f41837¢

3.2

XuMuyeckas CBSI3b.
OKHUCIIUTEIBHO-
BOCCTAaHOBHUTEIILHEIC
peakuuu

bu6mmoteka IIOK https://m.edsoo.ru/7f41837c

Hroro no paszneny 15

bu6numoteka LIOK https://m.edsoo.ru/7f41837¢
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9 KUIIACC

KonuyectBo 4yacos DJIEKTPOHHbBIE
No 11/ HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
°n/m
nporpamMMsl Bcero IpakTuyeckue pagoTsl o0pa3oBaTejbHbIe
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 6 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 19
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 5 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHBL -€P https:/m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 brbmorexa [OK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 bubmmorexa [TOK
' . PYHIEL poa 2 https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pazneny 26




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obume cBoiCTBA METAILIOB 4 hitps://m.edsoo.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps:/m.cdsoo.ru/Tf4 12636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bubnunoreka LIOK
4.1 BemectBa 1 MmaTepuaibl B ®KHU3HU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Htoro no paznemny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
DJleKTPOHHbBIE IU(PPOBLIE 00pa3oBaTeIbHbIE
Ne . pecypchl
€Ma YpoKa
n/n yp I
aAKTHYEeCKHE
Bcero P
padoTbI
| [Ipenmer xumuu. Posib XuMHM B )KU3HU | bubnuoreka [IOK
yeJioBeka. Tejia v BemecTna https://m.edsoo.ru/ff0d210c
2 ITonarue o MeTogax MO3HAHUS B XUMHHU 1 Eubmorexa IOK
a https://m.edsoo.ru/ff0d227¢
ITpakTuueckas padota Ne 1 «IIpaBuiia paboThI
3 B JIa0OPATOPHUHU U MIPUEMBI OOPAILIEHUS C 1 bubmorexa [IOK
paTop p paitl https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHUEM
4 Yucteie BemecTBa U cMecu. CIiocoObl | bu6nmoreka [JOK
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYHCTKH MOBapEHHON 1 bubmmorexa [OK
pHuMep p hitps:/m.edsoo.ru/ff0d28c8
COITN)»
bu6mmorekxa [IOK
A 1
6 TOMBL I MOJICKYIIBT https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTrie U CII0OKHEIE BENIECTBA 1 bubmmorexa LOK
p HI https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YYECHUE 1 bubmmorexa LHOK
yiupHoe 1 https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

10 Xumnueckast popmyna. BaneHTHOCTh aTOMOB bubmmorexa LIOK
pMyTa. https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX AJIEMEHTOB
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
11 Xumuueckas hopmysa. BareHTHOCTh aTOMOB bubmorexa HOK
pMyIa. https://m.edsoo.ru/ff0d2eae
XUMHYECKHX 3JIEMEHTOB
12 OtHOcuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
13 MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B bubmuoreka [JOK
COCIMHECHUHU https://m.edsoo.ru/ff0d350c
14 KomuyecTBo BemectBa. Moib. MossipHas bubmuoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
15 duznyecknue 1 XUMUYECKHE SBICHUS. bubmuoreka [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haku 1 ycroBUs MPOTEKAHUS bubnmnoreka [JOK
XUMUYECKHUX PEaKLui https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
18 BrerunciieHus KoaM4uecTBa, MacChl BEIIECTBA bu6mmoreka [IOK
10 YPaBHEHUSM XMUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
19 Brruucnenus koaudyecTBa, MacChl BEIIECTBA bubnmoreka [JOK
110 YPAaBHEHUSM XUMHUYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMH4eCKUX peaKIuii
20 (coe I/IH(I;HI/M A3JI0KEHUS 3a1\12e eHUs bubmmorexa [JOK
& P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
)1 M. B. JIoMOHOCOB — y4€HBIi- bubnuorexa [JOK
OHIUKJIONEIHUCT. https://m.edsoo.ru/ff0d40c4
22 Kontponbnas padora Nel o teme bubnuorexa [JOK




((BGH_IGCTBa U XUMHUYCCKUEC PCAKITUN )

Bo3myx — cmecs ra3oB. CoctaB BO3ayXa.

https://m.edsoo.ru/ff0d4290

bubmuoreka [JOK

23 Kucnopon — npiieMeHT ¥ IpOCTOE BEIIECTBO.
poa p B https://m.edsoo.ru/ff0d448e
O3o0H
dusuyeckue 1 XUMUYECKHUE CBOMCTBA
24 KHCJIOpO/Jia (peaKIuu OKUCIICHUS, TOPEHUE) bubmmorexa [JOK
posa (peakdt - TOP ' https://m.edsoo.ru/ff0d4614
TToustre 00 okcugax
Cr1oco0Bb! MOJIYYEHUS KUCIIOPO1a B
25 J1abopaTopun iqn OMI)IIHJICHPHOCTI/I bubmmorexa [IOK
paTop P ) https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3pPeKkT XUMUIECKON peaKInu,
26 [MOHATHE O TEPMOXUMHUUYECKOM YPABHEHUH bubmmorexa [IOK
P yp > https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
Tommmso (HedTh, Yroiab U METAH).
27 3ar 513H61§1/1e(11;o3 o a, CII0COOBI iro bubmmorera [TOK
P Aayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[IpakTuueckas padbora Ne 3 o Teme
28 «[Tonyuenue u cooupanue KHUCIOpoaa bubmmorexa LHOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTB)
79 Bomopon — aneMeHT u mpocToe BEIeCTBO. bu6nmoreka [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
30 ®du3nuecKue U XMMHUECKHE CBOMCTBA bubnmnoreka [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
31 IloHsiTHE 0 KHCIOTAaX U COIIX bubmmorera [TOK
https://m.edsoo.ru/ff0d50d2
3 Crioco0bI MoTy4eHus BOAOPOia B bubnuorexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
33 [TpaxTrueckas padota Ne 4 o Teme bubnuorexa [JOK




«[lony4yenue u cobupanue BOAOPOJA,
M3yYEHUE ErO CBOMCTB»

https://m.edsoo.ru/ff0d4f42

bu6mmoreka [JOK
34 MounspHblii 00bEM ra3zos. 3akoH ABoraapo
P AP hitps://m.edsoo.ru/ff0d542¢
Brrunciaenus o0béMa, KOJIMYECTBa BEIISCTBA
35 rasa o ero U3BeCTHOMY KOJIHNYECTB bubnmnorera [IOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WU 00BEMY
Brruucnenust 00bEMOB ra3oB 110 ypaBHEHUIO
36 €aKI[MM Ha OCHOBE 3aKOHA 00BLEMHBIX bubmorexa LHOK
pearti Ha hitps://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
37 dusnueckre 1 XUMHUUECKHE CBOIICTBA BOBI bubmorexa LHOK
8 https://m.edsoo.ru/ff0d587a
18 CocraB ocnoBanuii. [lonsitue 06 bubmmoreka [JOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Boja kak pactBopurens. HacwlmenHsle 1
39 Helilacr,l epHHLIe paCTBO bI. MaccoBas qois bubmmorexa [IOK
. PacTBOPHL. A https://m.cds0o.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
40 «IIpuroroBiieHHE PACTBOPOB C OIpPeAcIEHHON bubmmorexa [IOK
p . . p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOMH JI0JIeH paCTBOPEHHOTO BEIIECTBAY
41 Konrtponsnas pabora Ne2 o treme bubnnorexa [JOK
«Kucnopoa. Bonopon. Boga» https://m.edsoo.ru/ff0d6342
4 OKcupl: COCTaB, KiIacCuUKaIs, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
43 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX Bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIIOB
44 OcHoBaHusI: cOCTaB, Ki1accuduxams, bubnmoreka [JOK




HOMEHKJIaTypa

[TonmydyeHnue 1 XMuMHYECKHE CBOMCTBA

https://m.edsoo.ru/ff0d67ca
bubmuoreka [JOK

45
OCHOBaHUH https://m.edsoo.ru/ff0d67ca

46 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ffOdfee2

47 [TonydyeHnue 1 XUMHYECKHUE CBOMCTBA KUCIOT bubmmorexa [TOK

v https://m.edsoo.ru/ffOdfee2

43 Conu (cpenHue): HOMEHKIATypa, COCOObI bubnnoreka [JOK
IIOJIy4EeHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474

49 Conu (cpenHue): HOMEHKJIATypa, CocoObl bubnmoreka [JOK
MOJIy4EeHUs, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckast padora Ne 6. Pemenue

50 AKCIEPUMEHTAJIbHBIX 33/1a4 110 TeEME bubmmorexa [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»

51 I'eneTnyeckas cBsI3b MKy KiaccaMu bubnmnoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
['eneTnueckas CBA3b MEXIY KJIaCCaAMU

52 HEOPraHUYECKUX COCANHEHUI Bubmmorexa LIOK

p https://m.edsoo.ru/00ad9cb2
KonTtponbHast padora Ne3 o reme
" bubmuoreka [JOK
53 OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX
o https://m.edsoo.ru/00ad9e1la
COCTMHEHU N
[TepBbIe MOMBITKU KIIACCU(PUKAITUU
54 XUMHUYECKUX AneMeHTOB. [loHaTue o rpynmnax bubmmorexa [TOK
' 26 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
55 [Tepuonnueckuii 3akoH u [lepronnueckas bu6mmorekxa [JOK

crucTemMa XuMudeckux anemeHToB /1. U.

https://m.edsoo.ru/00ada52c




Meupeneena

56 [lepuoapl, rpynibl, HOATPYIIILI bubmmorexa [IOK
https://m.edsoo.ru/00ada52¢
57 Crpoenue atomoB. COCTaB aTOMHBIX SAEP. bubnmoreka [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
CTpoeHHe AIEKTPOHHBIX 000T0YEK aTOMOB
58 anemenToB llepuoguueckoit cucremsr /. U. bubmmorexa [IOK
https://m.edsoo.ru/00adabbc
Menpeneena
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA T10
59 ero nosioxxeHuto B [leproguyeckoit cucreme bubmmorexa [IOK
https://m.edsoo.ru/00ada824
. . MenneneeBa
3navenue [leproanyueckoro 3akoHa s
60 pa3BUTHUA HayKH U mipakTuku. . W. bubnnoreka [JOK
MeHeneeB — y4€HbIN, IEAATOr U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
61 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHUUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
62 Hommas xumureckas cessp https://m.edsoo.ru/00adac34
63 KoBasieHTHast monsipHast XMMUYECKasi CBS3b bubmorexa HOK
https://m.edsoo.ru/00adaab8
64 KoBanentnas HenosisipHasi XUMUYECKast CBSI3b bubmorexa HOK
https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
65 Crenens, okucienis https://m.edsoo.ru/00adae28
66 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKITNH Bubmmorexa LIOK
https://m.edsoo.ru/00adb076
67 OKUCIATENN U BOCCTAHOBUTEIH bubnuotexa [JOK




| hitps://m.eds00.ru/00adb076

Kontposbnas padora Ne4 o reme «CtpoeHune | bubnnoreka [JOK
aroMa. XMMUYECKas CBA3b» https://m.edsoo.ru/00adb486
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9 KUIIACC

DJleKTPOHHBIE IU(PPOBBIE 00pa3oBaTeIbHbIE

pecypcsl
Nen/m Tema ypoka
IIpakTuyeckue
Bcero P
padoThI
[Tepuonnueckuii 3akoH. [lepuoanueckas bu6mmoreka [JOK
cUcTeMa XMMHUYECKuX anemMeHToB [[. 1. 1 https://m.edsoo.ru/00adb59
Meneneena e
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB bubmmorexa [IOK
XAMUYECKHAX 3JIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/00adb6b
MEPHO/I0B 6
bubmuoreka [JOK
Knaccudukanms 1 HoMeHKIaTypa
1 https://m.edsoo.ru/00adb7e
HEOPraHUYECKHUX BEIIECTB 5
. bubnuoteka [JOK
Buabl XuMu4eckoil CBS3M U TUIIBI
. 1 https://m.edsoo.ru/00adbac
KPUCTAJUTMYECKUX PEHIETOK p
KonTponbnas padora Nel no teme
«IToBTOpenue u yriayOneHue 3HaHu 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiiaccay
. bubmuorexa [JOK
Knaccudukamnms XuMuaeckux peakiui mo
1 https://m.edsoo.ru/00adbcb
pa3IMYHBIM NpU3HAKAM 0
[ToHsITHE O CKOPOCTH XUMUUYECKON pEAKLIUU. bubnuorexa [JOK
[ToHsITHE O TOMOTEHHBIX U T€TEPOTrE€HHBIX 1 https://m.edsoo.ru/00adbe9
peakuusx a
[ToHsiTHE O XMMUYECKOM PAaBHOBECHH. 1 bubnuorexa [JOK




@DaxTOopHl, BAUAIOIIME HA CKOPOCTh
XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHUYECKOTO PAaBHOBECUS

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

https://m.edsoo.ru/00adc28
c

bu6mmoreka [JOK

9 https://m.edsoo.ru/00adcad
peakiumn
e
bubmuoreka [JOK
OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC
10 https://m.edsoo.ru/00adcad
peakiuu
e
bubmuoreka [JOK
OKHCIIUTETbHO-BOCCTAaHOBUTEIIHHBIC
11 https://m.edsoo.ru/00adcad
peakmuu
e
. bubmuoreka [JOK
Teopus 37AEKTPOIUTHYECKON JUCCOIHALIIH.
12 https://m.edsoo.ru/00adcd6
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI g
bu6nmoreka [JOK
13 HonHbIe ypaBHEHHUsI peakui https://m.edsoo.ru/00add44
8
bu6mmorexa [IOK
14 HonHbIe ypaBHEHHUSI peakui https://m.edsoo.ru/00add5d
8
XUMUYECKHEe CBOMCTBA KUCIOT M OCHOBAHUM bubmuoreka [JOK
15 B CBETE MPEJCTaBICHUN 00 https://m.edsoo.ru/00add8b
AIEKTPOJIUTHYECKON JUCCOIHAITIT 2
XUMHYECKHE CBOMCTBA COJIEH B CBETE bubnmoreka [JOK
16 MIPeICTaBICHUH 00 MEKTPOIUTUYECKON https://m.edsoo.ru/00add9d
JIACCOINAITAN 4
. bubmuoreka [JOK
17 [TonsiTe o ruaponuse conen 1

https://m.edsoo.ru/00addd 1




2

[Tpaktuyeckas padora Ne 1. «Permenune

bu6mmoreka [JOK

18 https://m.edsoo.ru/00addbf
HKCHEPUMEHTAIbHBIX 3a7au» .
KontponbHas padota No2 o teme bubnmoreka [JOK

19 «ONEKTPOJUTUYECKAS] TUCCOLUALINS. https://m.edsoo.ru/00addec
XUMHUYECKUE peaKkIK B PaCTBOPaxX» 0
OOm1ast XxapaKTEpUCTHKA raJIOTEHOB. bubmmorexa [IOK

20 . https://m.edsoo.ru/00addfe
XUMUYECKUE CBOWCTBA HAa PUMEPE XJI0pa )
Xnoposogopon. CoisiHast KMCIIOTA, bubnuoreka [IOK

21 XMMHYECKHUE CBOMCTBA, MOJyYEHUE, https://m.edsoo.ru/00ade10
NPUMEHEHHE 4
[IpakTrueckas padota Ne 2 o Teme bubanoreka [IOK

22 «[lonydyenue cossiHON KUCIIOTHI, U3y4YEHUE https://m.edsoo.ru/00ade34
e€ CBOMCTBY 8
Beruncnenus no ypaBHeHUSM XUMHUECKUX bubnnorexa [JOK

23 peakLuil, €Ciii OAVH U3 PEareHTOB JaH B https://m.edsoo.ru/00ade48
U30bITKE 8
Beruncnenus no ypaBHeHUSM XUMHYECKUX bubnnorexa [JOK

24 peakLuil, eCiii OAVH U3 PEareHTOB JaH B https://m.edsoo.ru/00ade438
U30BITKE 8
OOm1ast xapakTepucTHKa 371eMeHTOB VIA- bubmorexa HOK

25 https://m.edsoo.ru/00ade64
TPYIIITEI .
AnIoTpOTHBIE MOIU(DUKAITUU CEPBHI. bubnmoreka [JOK

26 Haxoxnenue cepbl 1 €€ COETMHEHUH B https://m.edsoo.ru/00ade64
pupoje. XMMUYECKHE CBOWCTBA CEPhI a

27 CepoBoniopoi, cTpoeHue, GU3NIEeCKue 1 bubmuorexa LIOK




XHMHYECKHE CBOMCTBA

Oxkcunpl cepol. CepHas KUCIOTAa,

https://m.edsoo.ru/00ade80
2

bubmuoreka [JOK

28 (bU3MYECKre U XMMUYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea2
NpUMEHEHHE 8
XUMHUYECKUE PEaKIINH, JICKAIINE B OCHOBE
bu6mmoreka [JOK
MPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS
29 . https://m.edsoo.ru/00adec8
CEPHOM KUCIOTHI. XMMUYECKOE 3arpsi3HCHUE .
OKpY>Karolen cpeibl COeAMHEHUSIMHU CEPbI B
. bubmuoreka [JOK
Brruucienue MacCoBOM J10JIH BBIXOAQ
30 https://m.edsoo.ru/00adec8
MIPOJYKTa peaKiuu a
OO6m1as XxapakTeprucTHUKa 3JIEMEHTOB V A-
bubmuoreka [JOK
rpynmnsl. A30T, pacipocTpaHEHHE B
31 https://m.edsoo.ru/00adeea
npupoie, GU3NIECKUe U XUMUICCKUE p
CcBOIfCTBa -
bu6mmoreka [JOK
AMMUaK, ero GU3HYECKUe U XUMUICCKHE
32 N https://m.edsoo.ru/00adf00
CBOICTBa, MOJy4YeHUE U PUMEHEHUE 4
ITpakTruyeckas padora Ne 3 o Teme bubnnorexa [JOK
33 «IlonydyeHne aMMuaKka, U3y4eHUe €ro https://m.edsoo.ru/00adf18
CBOMCTBY 0
.. bubnuorexa [JOK
A3oTHas kuciora, e€ Gusndeckue u
34 . https://m.edsoo.ru/00adf30
XUMHYECKHE CBOMCTBA p
Hcnonb30BaHre HUTPATOB M COJICH aMMOHUS
. bubmuorexa [JOK
B KaueCTBE MUHEPATBHBIX YI0OPECHUH.
35 https://m.edsoo.ru/00adf51

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMIen
Cpelibl COEIMHEHUSIMU a30Ta

8




dochop. Oxcun pochopa (V) u dochopnas

bubmuoreka [JOK

36 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE https://m.edsoo.ru/00adf68
CBOWCTBA, IIOJIyYEHHE a
Hcnons3oBanue ¢pocdaTtoB B KauecTBe bubmuorexa [IOK
37 MUHEpaJIbHBIX YI0OpEHM. 3arpsi3HeHNE https://m.edsoo.ru/00adfc2
MIPUPOIHOM cpenbl hochaTaMu 0
VYruepoa, pacupoCcTpaHEHHE B IPUPOJIE bubmmorexa [IOK
38 PO, pactpoctp ? Poae, https://m.edsoo.ru/00adfd9
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA .
Okxcuanpl yriepoja, ux GU3nIecKue u
YHIEp . b bubnuoreka [IOK
XUMHAYECKHE CBOMCTBA. DKOJIOTHYECKUE
39 https://m.edsoo.ru/00adfeb
poOJIeMBI, CBS3aHHBIE C OKCUIOM YIepoa .
Iv) -
bu6mmorexa [IOK
40 YronbHas KUCIIOTa U €€ COMU https://m.edsoo.ru/00ae006
c
[IpakTuueckas pabora Ne 4 mo Teme bu6mmorexa [IOK
41 "[lonyueHune yriaekuciioro rasa. https://m.edsoo.ru/00ae027
KauecTtBeHHas peakuus Ha kapOoHaAT-HOH" e
[lepBoHayanbHBIE TOHATHUS 00 bubnnorexa [JOK
42 OpPraHUYECKUX BELIECTBAX KaK O https://m.edsoo.ru/00ae054
COEIMHEHUSX yIiIeposa e
bu6mmorekxa [IOK
43 Kpemnuii u ero coenmHeHnst https://m.edsoo.ru/00ae080
a
[IpakTnueckas padbora Ne 5. Pemenue
bu6mmoreka [JOK
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
44 https://m.edsoo.ru/00ae0bf

«BaxxgelIe HeMeTaIbl U UX
COCITUHEHUSI»

2




KontponbHas padota Ne3 no teme

bubmuoreka [JOK

45 «BaxkHeme HeMeTauIbl U UX https://m.edsoo.ru/00ae0el
COCIUHECHU 8
OO6m1ast XxapakTepruCTHKa XUMHYECKHUX
bubmuoreka [JOK
3JIEMEHTOB — METaJUIOB. MeTamueckas
46 https://m.edsoo.ru/00ae103
CBSI3b U METAJUIMYECKAs] KPUCTAILTYECKAS .
pemiéTka. PU3HYECKUE CBOMCTBA METAIIIOB -
XHWMHYECKUE CBOMCTBA METAJLIOB. bubmmoreka [JOK
47 DNEeKTPOXUMHUYECKUI P/l HAPSIKEHUI https://m.edsoo.ru/00ael15
METAJLIOB 6
OO0mmue criocoObl MOTYYSHHS METALIOB.
bubmuoreka [JOK
CrnaBel. BeraucieHus mo ypaBHEHUSM
48 . https://m.edsoo.ru/00ael15
XUMHUYECKUX PEAKIUi, €CIIH OJUH U3 p
pEareHTOB COJEPIKHUT MPUMECH B
bu6mmorexa [IOK
49 ITonsTHE O KOPPO3UH METAIIIOB https://m.edsoo.ru/00ae127
8
bu6mmorexa [IOK
50 [IlenouHbIEe METAIIBI https://m.edsoo.ru/00ae14b
2
bu6nmoreka [JOK
51 OKcuIbI M THAPOKCUIBI HATPUS U KAJIHS https://m.edsoo.ru/00ael4b
2
. bubnmoreka [JOK
[Ilemo4yHO3EMENBbHBIE METAJUIBI — KaJIbIUN U
52 . https://m.edsoo.ru/00ael5e
Marsui
8
bu6mmoreka [IOK
53 Baxuerime coeTMHEHUS KaIbIIUs https://m.edsoo.ru/00ael5¢e

8




bu6mmoreka [JOK

54 Baxxneinne coemMHEHNUS KaJIbIHS https://m.edsoo.ru/00ael5e
8
bu6mmoreka [JOK
55 JXKécTroCcTh BOJBI M CLIOCOOKI €€ yCTpaHEHUS https://m.edsoo.ru/00ae188
6
[IpakTuyeckas padora Ne 6 o Teme bub6nuoreka [IOK
56 "XEcTKoCTh BOABI U METOMBI €€ https://m.edsoo.ru/00aelae
ycTpaneHus" 8
bubmuoreka [JOK
57 AmoMuHHI https://m.edsoo.ru/00aelc6
4
. bubmuoreka [JOK
AMdoTepHbIE CBOMCTBA OKCHIA U
58 https://m.edsoo.ru/00aelc6
THAPOKCH]IA 4
bu6nmoreka [JOK
59 Kereso https://m.edsoo.ru/00ae1d8
6
bu6mmorexa [IOK
Oxcupl, Tuporcu sl u conn xenesa (1) u
60 https://m.edsoo.ru/00ae35e
xenesa (I1I) 6
bu6mmorexa [IOK
Oxcunsl, TUIPOKCH B U conu xene3a (I1) u
61 https://m.edsoo.ru/00ae35e
xenesa (11I) 6
[Tpaktuueckas padora Ne 7. Pemenue bubmmnorexa LIOK
62 OKCIIEPUMEHTAJIBHBIX 3a1a4 I10 TEME https://m.edsoo.ru/00ae3de
«BakHeinme MeTaIIbl M UX COETUHEHHUSI 8
bu6mmoreka [JOK
BerurcieHus mo ypaBHEHUSIM XHMHYECKHAX
63 https://m.edsoo.ru/00ael75

peakIuii, eclii OJIMH U3 PEarecHTOB JaH B

0




M30BITKE WIIN COJACPKUT IPUMECH.
Brraucnenns MacCoOBOM JOJIHM BRIX0J1a
MPOAYKTa PEAKLUU

Brruuciienus o ypaBHEHHSIM XUMHYECKUX
peaKuuii, €CJId OJJMH U3 PEareHTOB JaH B

64 M30BITKE WIIN COJACPKUT IPUMECH. 1
Beruucnenus MaccoBoil 1014 BbIXO1a
MIPOYKTA PEaKIuu
65 KonTponbnas padota Ne4 mo teme |
«BakHeime MeTalIbl ¥ UX COCIUHCHHUS
N bu6mmoreka [IOK
BemectBa 1 Matepuaibl B IOBCETHEBHOM
66 1 https://m.edsoo.ru/00ae3f5
JKU3HH YeIOBEKa 0
XHUMHYECKOE 3arps3HEHUE OKPYXKaromen bubnmorera [TOK
67 P Py 1 https://m.edsoo.ru/00ae427
Cpensl
0
bu6mmoreka [JOK
Postb XuMuH B pEIICHUH YKOJIOTHIECKUX
68 1 https://m.edsoo.ru/00ae427
npobiem
0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METO/INYECKOE OBECIIEYEHHE
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HUHTEPHET
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