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[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enepanpbHOil paboueil mporpammbl
BOCITUTAHUS U ¢ YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIe€OHOTO MpeaMeTa « XuMUsD)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIUXCS CpEICTBAaMU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazzenaM M TeMaM MPOrpaMMbl 10 XMMHH, OMPENESeT KOJIWYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTeNIbHOM
IporpamMMbl HA YPOBHE OCHOBHOT'O OOIIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOW [iJIsi (OPMHPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IHMHCTBE MHUpPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMUpOBaHUSI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QyHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIESITENIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJaroIInXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHYECKOE
o0Opa3oBaHHe 00Y4AIOIIHUXCS.



JlanHble HampaBlieHUs B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepKaHusl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYECKH
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpPeAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUU
OPraHu4eCKON XUMHUH.

CtpykTypa coiepkaHus MpOrpaMMbl MO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATHM O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO IPHUHIMILY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TMpeICTaBICHUNA 00 AIEKTPOJUTHYECKON JMCCOLMAIMU BEUIECTB B
pacTBoOpax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJIHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (PYHKUIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOXXHOCTEH ITPAKTUYECKOIO IPUMEHEHUSA U IOIYYEHHS
M3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKON COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEeMHOW NpPHUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO M
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHM NPOUCXOIUT C MPHUBIICUCHUEM
3HAHUM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyKalomUid MUp»,
«buonorus. 5-7 kinacce» U «PuU3nKa. 7 KIaccy.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUM CHUCTEMbBI XHUMHUECKHUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOTO XapakTepa, s3blKka HayKd, B
NpUOOIIEHUM K HAyYHBIM METOJaM T[IO3HAHWS TIPU HW3YYEHUU BEIIECTB U
XUMUYECKUX PEaAKIui, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BaTENbCKON



NEeATEeTLHOCTH, OCBOCHHMHM TPAaBMJI 0O€30MacHOr0 OOpalieHusi ¢ BEHIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUn XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0o 0Opa30BaHMS BayKHOE
3HauUEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJIEHHOCTb OOy4YeHUST Ha  CHCTEMaTHYEeCKOE MPUOOIIECHHE
OoOy4Jarommxcss K CaMOCTOSTEILHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHHUIO 00YyYaIOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE [IJIS
Pa3TUYHBIX BUIOB ICATCIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW ©  €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM YHCI€ YMCHHA OOBSICHITH W OIICHUBATH SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMHUH, TPUMEHSTh HMX TpPU PEUIEHUU TPo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYJOBOM NEATEIbHOCTH;

— ¢opmupoBaHHEe y OOyYaOMMXCA TYMAHUCTHYECKUX OTHOIICHUMH,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKU
1eeco00pa3HOro TOBEJICHUSI B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHMS OOIIEYECIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPaBICHHOCTH JadbHEHIIIETO
oOyJeHus.

OOmiee YMCIO 4YacoB, OTBEACHHBIX IS HW3Y4YCHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIelN0), B 9 kitacce — 68 JacoB (2 yaca B HEJICIIO).

PaGouas mporpamma Bocniutanust OY oTpakeHa B TUYHOCTHBIX PE3YJIbTaTax
B pazjenie TiaHupyeMble 00pa30BaTEIbHBIC PE3yIbTATHI.



COAEPXKXAHUE OBYUEHUA

8 KUIACC

HepBOHa‘IaJ'IbeIe XUMHUYIECCKHUEC MOHATHSA

( ¢ mcmosib3oBanueM HHQPPOBOIi JT1A0GOPATOPHH 110 XUMHUH
LHEHTPA eCTeCTBEHHOHAY4YHOIl HAanpaBJaeHHOCTH «Touka pocTay)

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemjecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3aeIeHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHUYECKHE dJIeMEHTbl. CHMBOJBI XHMHUYECKUX
a51eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumnyeckasi ¢opMmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COCTUHEHUH.

KonuuectBo BemectBa. Moabs. MonsipHas Macca. B3auMocBsI3b KOJIMYECTBa,
Macchl M 4YHCJIa CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérsl mo Qopmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peaklni (COeTUHEHMsI, pa3IoKEeHUs, 3aMeIIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢uznyeckux (IUIaBI€HHWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SIBICHHUM, HaOII0IeHIE U
ONKCaHUE MPU3HAKOB NMPOTEKAHUS XMMUYECKUX peakuuil (pas3ioxkeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe T'MIpPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3JeNICHHs CMEeCei: C TOMOIIBI0 MarHuTa, (UIbTPOBAHUE,
BBIMIApMBaHUE, TUCTUILIAIUSA, XpoMaTtorpadus, TpOBeICHHE OYHCTKH MMOBAPECHHON
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).



Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

( ¢ mcmosib30BanueM HHQPPOBOIi JTA0GOPATOPHH 110 XUMHUH
LHEHTPA eCTeCTBEHHOHAYYHOIl HANpaBJeHHOCTH «Touka pocTay)

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — anemMeHT u mpocToe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoictBa (peakiuu ropenus). Oxcuabl. IIpumenenne kuciopoaa. CrocoObl
MOJly4YeHHUs] KUCIOpoJa B JIabopaTOpUU H MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoja B mpupoze. O30H — aioTporiHas MoAuUKaIs KUCIopoaa.

TemnoBoit »hdEeKT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bopopon — snemMeHT um mpocrtoe BemecTBO. HaxoxxaeHue Bogopoaa B
npupone, (uU3MUEeCKUe M XHMHUYECKHE CBOICTBA, IPUMEHEHHUE, CIOCOObI
nostyaeHus. Kuciaotsl u comnu.

Monsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyueckne CBOWMCTBA BOAbl. Boma kak pactBoputenb. PacTBoOpsl.
HacellieHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 107151 BEIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOABI. OCHOBaHUS.
Ponb pacTBOpoB B Npuposie U B )KU3HU 4enoBeka. KpyroBopor BoJbI B PUPOJIE.
3arpsi3HeHHe NpUPOIHBIX BOJ. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.

Knaccudukanusa Heopranudeckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCHUJIOB:  cosieoOpa3yromniye  (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) U
HeconeoOpasyomue. HomeHkiatypa okcumoB. @Du3nmyeckue M XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyuenne okcuaos.

OcHoBanus. Knaccudpukauuss ocCHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKHEe cBoMcTBa KHCIOT. Psan aktuBHOcTm MetauioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. HomeHnknarypa coneii. @U3nyeckue M XUMHUYECKHE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eHeTnueckas CBA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COECIMHEHU.

Xumuueckuii IKCnepumenm:

KAUuECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyX€, MTOITYUYEHHUE,
coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOMCTB KHCJIOpOJa, HaOII0JeHHEe
B3aMMOJICUCTBUS BEIIECTB C KHUCJIOPOJAOM M YCJIOBUS BO3HHKHOBEHUS U
OpeKpalieHus ropeHust (mokapa), O3HAKOMJIEHHE C o00pa3llaMH OKCHIOB U
ONMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHe, PACHO3HABAHME U HU3YUYCHHE
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CBOMCTB BOJIOpo/a (TOpPEeHHE), B3aMMOACHCTBHE Bojopona ¢ okcuaoMm menu (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUACOMATEPHAJIOB), HAOIIOJACHUE OOpPA3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C
pa3IMYHONW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIeld pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUJEOMATEpPUAIIOB),
uccieqoBaHne OoO0pa3lOB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeETajulaMHi, pPEeakUWil HEUTpaU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajlla PYTUM U3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIBHBIX 3aJlad Mo TeMme «BakHeline KiIacChl HEOPraHUYEeCKUX
COCOUHECHUI.

Hepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
ieMeHToB JI. U. MenaeneeBa. CrpoeHue aroMoB. XHUMHYECKasi CBA3b.

OkucauTeIbHO-BOCCTAHOBUTEIbLHbIE Pe€aKIuu

( ¢ mcmosib30BanueM HHQPOBOIi J1A00PATOPHH IO XUMHUH
HEHTPa eCTeCTBEHHOHAY4YHOIl HanpaBJieHHOCTH «Touka pocray)

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe O
IPYIIax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE U IIEJIOYHO3EMENIbHBIE METAJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBI.

[Tepuoanueckuii 3akoH. [leppoguueckass cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuomnas u  JiIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumudeckux dnmemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnomnueckonn cucremsl [[. 1. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoandeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTM HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TpyNam U MepruoaaMm.

3nauenue [leprnoanueckoro 3akona u [leproanyeckoi CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — y4y€HbId U
IpaKIaHUH.

Xumuueckass cBs3b. KoBajlieHTHas (ToJisipHass M HENOJSpHas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBSI3b.



Crenenp  okucienus.  OKHCIUTETHLHO--BOCCTAHOBUTEIBHBIE  PEAKITUU.
[Iporiecchl okuceHUs U BOCCTaHOBNEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumeHm:

U3ydeHue oO0pa3loB BEHIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBHE
THAPOKCHJA IMHKA C pPacTBOpaMU KHUCJIOT W IIeNO0Yel, MpOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKIud
(ropeHwe, peakiny pa3IoKeHUs, COSTUHEHNS).

Mesicnpeomemmubnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU M3YyYEHUHM XMMHHM B § Kiacce
OCYUIIECTBJISICTCS. 4epe3 MCIOJIb30BaHHE KaK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHATHH, TaK ¥ TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJIST OTACTBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHSTH: HAYyYHBIN (akT, TUNOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, TMEepUOJIMYHOCTh, HaOIIOICHUE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPCHHUE, MOJICNTb, SIBICHHE.

dusnka: MaTepus, aToM, D3JEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKJIU],
W30TOTBI, PAJAMOAKTHBHOCTH, MOJIEKYNa, dJIEKTPUUCCKAN 3apsii, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3WYECKUe BEIUYMUHBI, €IUHUIIBI
U3MEpPEeHUsI, KOCMOC, TUIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaANIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE HUCKOIAeMblIe, TOIUIMBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasi peakuunus

( ¢ ucnoib30BaHUeM MG POBOI JTaG0PATOPUH IO XUMHH
LEHTPAa eCTeCTBEHHOHAYYHOH HAanpaBJieHHOCTH «Touka pocray)

[Tepuoanueckuii 3akoH. [leppoguueckass cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XAMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPHOJNOB, KalMs, KaJdblLHUs H HX
COCMHEHUNM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHJbI XMMHYECKOM CBSI3U. THUMBI KPUCTALIMYECKHX
PEIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOMN CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K pa3IMYHbIM KjJaccaM HEOPraHUYECKUX
COCJIMHECHUH, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XuMuuecKuX peakivii Mo pa3aIudHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
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W3MEHEHUIO CTETICHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YPaBHEHHS.

[Tonarue o ckopocT XuUMHUYeckor peakiuu. [loHsTue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIMU M IIOJOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMH,  JJICKTPOHHBIM  OajaHc
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHOM peaKkIum. CocraBieHue ypaBHEHUM
OKHCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUM C HCHOJIB30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 2NEKTPOTUTUUECKON AUCCOIUAIUN. DICKTPOJIUTHI U HEIJICKTPOIUTHI.
KaTroHbl, aHMOHBI. MEXaHu3M JUCCOLMAIUM BEIIECTB C Pa3IMYHBIMU BHUIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUiabHbIE U Cl1a0ble SJIEKTPOIUTHI.

Peakuiun noHHoro oOMeHa. Y cioBus MPOTEKAaHUS peaKkIuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE WOHHBIE YypaBHEHUSA peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUCCKOMN
nuccormanyu. KauecTBeHHbIE peakiiui Ha HOHBIL. [TOHSATHE O THAPOJIN3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJICIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCIIECTB — METAUIOB M HEMeTauIoB (rpaduTa W aaMasa), CIOKHBIX BEIISCTB
(x;mopua HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIuu
OT BO3JEHCTBHUS PaA3IMYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOIPOBOIHOCTH
pacTBOpPOB BEUIECTB, IMpOLECCa JHMCCOIMALMU KHUCIOT, IIEJIOYEe U COJIeH
(BO3BMOKHO  WCIOJIb30BAaHME BHUACO MaTE€pUaNiOB), TMPOBEICHUE  OIBITOB,
WUTFOCTPUPYIONTMX ~ MPU3HAKKM  TMPOTEKaHUS  pPEaklIWii  HMOHHOrO  OOMeHa
(oOpazoBaHue oOcajaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPHI  OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropenue, peakiuu pasfioKEHUs, COSTUHEHMUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTa/ibl 1 UX COeIMHEHUS

( ¢ ucnotb30BaHMeM MGPOBOIi 1aGOpaTOPUH IO XUMHUH
LHEHTPa eCTeCTBEHHOHAYYHOI HanpaBjeHHOCTH «Touka pocray)

OOmast xapaktepuctuka TajoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue M (PU3MUECKHEe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJENCTBUE C METallaM{, HEMeTa/llaMH, WIeJo4amMu). XJIOPOBOAOPO/I.
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ConsHast KHCIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHE, NpuMeHeHue. JleiicTtBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M 4YEJIOBEKAa. BaXHeWIne XJIOpUIbl U KX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAa U CEpbl. AJIIOTPONHBIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HYECKUE U
XUMHUYecKue cBoMcTBa. OKCUIIBI Cepbl KakK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnass kucioTa, (Qu3nyeckue U XUMHUYECKHE CBoMcTBa (oOIlIue Kak
MpEACTaBUTENS Kjacca KHCIOT W crnenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHOCO0a MOJYYEHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLUs Ha
cyiabdaT-uoH. HaxoxnaeHue ceppl U €€ COCOUHEHHH B MpHpoae. XUMHUYECKOE
3arpsi3HEHUE OKpPYXKAroIIeH Cpelbl COECIMHEHUSIMHU Ccepbl (KUCIOTHBIE 10U,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 TIPEAOTBPAILICHHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHSA. A30T, paclpOCTPAHEHHE B MPUPOJE,
¢uznyeckue u XxuMudyeckue cBoiictsa. Kpyrosopor a3ora B npupose. AMMUak, €ro
¢duznyecKkue 1 XMMUYECKHE CBOMCTBA, NOJyuyeHue u npuMenenue. Conu aMMOHus,
uX pU3NYECKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, (QU3MUECKUe U XUMUYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHU(PUYECKHE).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KauyecTBE MHUHEPaIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HeHUE OKpYKarolle cpeabl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,
alioTponHele Moaudukauuu (ochopa, (uU3MUECKHE M XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas Kuciaora, u3MIecKue U XUMHIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KaueCcTBE MUHEPAIBHBIX YI00OPEHUH.

Oobmas xapakrepuctuka 3nemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHUS.  YTJIEepoi,  aJuIOTPOIHbIE
MonuduKaKMKu, pacrnpoCcTpaHeHWe B TpUPoAe, (U3MUecKne U XUMHUYECKHUE
cBoiictBa. AncopOiusa. KpyrosopotT yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha >KUBbIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepoaa (IV), rumoresza riaoGanbHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekr. YronpHas KuUcaoTa U €€ coM, uX (PU3HYEeCKHe U XHUMHYECKHUE CBOMCTBA,
nojsyuyeHue u npumeHenue. KadecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIBCKOM
XO3SMCTBE.
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[lepBoHaUabHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOAOPOAOB (yroib, NPUPOAHBIA Ta3, HePTH),
MPOAYKTBI UX TepepaboTku (OCH3WH), UX POJb B OBITY W HPOMBIIIJIEHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKN BaKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B KM3HM 4YeJloBeKa. MarepualibHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUI.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYy4YCHHE W
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcuae kpemuus (IV) u kpemHueBoil kucnote. CHIMKATBl, UX UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIne CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

M3y4eHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalwmue (PU3NUECKHEe W XUMHUYECKHE CBOMCTBA
TraJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpazmaMu  ceppl HU €€  COeAUHEHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCIOTHI, U3YYCHHUE XHUMHYECKUX CBOMCTB
pa30aBlIEHHOIN CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeaKInK Ha Cyabdar-
WOH W HaOJI0JieHWe TpHu3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHA (BO3MOXKHO MCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJyYeHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB aMMHaKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdaT-uoH U MU3ydeHHe MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOXXKHO  HCIIOJB30BAHHE  BHUAEOMATEPHUAJIOB), U3yYeHue  Mojelnen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  a7ICOPOITMM  PACTBOPEHHBIX BEHIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJydyeHHe, cOOMpaHue, paclo3HaBaHUE M U3yUCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3yYCHHE TMPU3HAKOB WX IMPOTECKaHUS, O3HAKOMJICHHUE C
MPOIYKIIMEH CUJIMKATHOM TPOMBIIUICHHOCTH, PEIIEHWE JKCIEePUMEHTATBHBIX
3a7a4 1o TeMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUSD.
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MeTa/iibl 1 UX COEeIMHEHUS

( ¢ mcmosib30BanueM HHQPPOBOIi JTA0GOPATOPHH 110 XUMHUH
LHEHTPA eCTeCTBEHHOHAY4YHOIl HANpaBJeHHOCTH «Touka pocTay)

OO01mast xapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtajuindeckasi CBsi3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUU  pall
HarpspKeHUH MeTawioB. Ou3nyeckue U XMMUYEeCKrue CBOMCTBAa MeTauioB. OO0mme
CcrocoObl Toy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH3a) ¥ UX IPUMEHEHHUE B OBITY U POMBIIILIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUJIPOKCUAB HATpuss W Kanuda. [IpuMeHeHHne WIETOYHBIX METAUIOB M HUX
COCIMHEHNM.

[[lenoyno3emenbHble METAUIbI MarHuii MW KalblMH: IIOJIOXKEHHE B
Ilepuonnueckoin cucreMe xumMudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
VX aTOMOB, HaxOXJeHUE B Ipupoe. Pru3nuecKkne U XUMAYECKUE CBOMCTBA MarHus
U Kaiblus. BaxkuHelue coequHEeHUs Kalblus (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucteMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOxIAeHHE B mpupone. Pusnyueckue u
XUMHUYECKHE CBOMCTBA altoMUHMs. AM(POTEpHbIE CBONCTBA OKCUA M THIAPOKCHUIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B npupoac. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbI, TuaIpoKcubl U conr xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ oOpa3llaMd METAJJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTATOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBHUS OKCHIA
KaJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHHUS XKeJe3a B KUCIOPOJIE
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajabliMs, aJIIOMUHUS, LIUHKA, JKeje3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH HWOHAaMU HATpusl, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
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BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxkuelue
METAJUJIbI U KX COCUHCHHUS.

XuMHA U OKPYKAKIIas cpeaa

BemiectBa m matepuansl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTrax U OTPaBIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeiesbHas IomycThuMas
KOHLIeHTpalus BeulecTs, nanee — [1JIK). Poias xumun B perieHrn 3KoJI0ruuecKux
poOJieM.

Xumuueckuii IKCnepumMeHm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmuszannss MeXOpeIMETHBIX CBSI3€W INMPU W3YYEHHH XUMHHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHBbIE MOHSTHUS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

duznkKa: marepus, aTroM, O>JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAas
peméTka, CIUIaBbl, (PU3UYECKHE BEIUYUHBI, €IUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yIA00pEeHHs, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpaAbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHWS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTU BIANETh JOCTOBEpHOU MH(MOpMAIUE o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

IPEJICTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENLCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJ]lay, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApUIIEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTABISIOLIME
OCHOBY [IJI1 TIOHUMAaHMSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, TpeACTaBiieHUs: 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0JIaeMbIX IPOIECCOB M SIBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEJIbCKOW KYyJBTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIIPAaBOYHOMU
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JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHUI0 U TO3HaHWIO, JIO003HATENHHOCTb, TOTOBHOCTH H
CHOCOOHOCTH K  CcamMO0OOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME IICHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KU3HMU, OCO3HAHUE MOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEATbHOU KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIBHON TPAaeKTOPUU MPOAOJKEHUSI 00pa30BaHus C YUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEAOU, JIsl TOBBILIECHUS
YPOBHSI  AKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM M COLMAJIBHOM ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUMU: PACKPBIBATh CMBICT XMUMHUYECKHX MOHATHN (BBIACIATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

YyMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu popmamMu rpadKu U UX KOMOWHALIMSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJIaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUSI YYE€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIIEIOBAaTEIbCKOM  JCATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U PYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIMUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelIeHNs YYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW IIEeJIM, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CollepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4yHbI€ 3HAHUSA, YMEHUS U CIIOCOObI
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NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJIEKTPOHHBINM CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsi CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITh 3TU TIOHSATHUSA MPU ONKMCAHUM BEIIECTB U UX MPEBPAIICHUMH;

e HCIOJIb30BaTh XUMHUYECKYI) CHMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEASIEHHOMY KJAacCy COEIUHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX ToJioxkeHusi B llepuonuueckoil cucreme,
3aKOHOB COXpPAaHEHHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siemernToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO IEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIECTB, 10 TEIJIOBOMY 3 (DeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX NPEBpAIllCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIS1 U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIeIOBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIoll U
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYCHHUIO WU COOMPaHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MICIOYCH W KUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMUYECKash CBS3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU OHATHUSA MPU OMUCAHUM BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMII;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paziuyaTh MOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «moOoyHas
noarpynmna (b-rpymnma)», maneie u OoONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue WX IO JJIEKTPOHHBIM  CIIOSIM), OOBSCHSATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezenax MaJblX NEPUOIOB U TIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIIECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO
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oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMHU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX IMPEBPAIMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIEKHUCIIOro Ta3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/  pasjiesioB U TeM Bcer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
1| NporpaMMmel 0 bie padoThI ue padoThl
pecypchbl
Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusi — BakHast
00JacTh
bu6mmoreka [IOK
€CTECTBO3HAHUS U
1.1 5 2 https://m.edsoo.ru/7f4183

MPaKTUYECKOU 7c
JEATCIbHOCTH T
YyeJIoBeKa
BemecTBa u bu6mmoreka [IOK
1.2 XUMUYECKHE 15 1 https://m.edso00.ru/7f4183
peaxiuuu ic
Wroro mo pazneny 20
Paznen 2. BaxHeiiliue npeacTaBUTe Il HEOPraHUYeCKUX BellleCTB
Boznayx.
I bubmuorexa [JOK
Kucnopon.
2.1 6 1 https://m.edso00.ru/7f4183
[TonsTHe 00 7
OKCHJIax o
Bonopon.Ilonsitue bubnuoreka [IOK
2.2 0 KHCJIOTax U 8 1 https://m.edso00.ru/7f4183
COJISIX 7c
Bona. PacTBopbl. bubnuotexa [JOK
2.3 [TonsiTue 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHHUX 7c
OCHOBHBIE KJIaCcChl bu6mmoreka [IOK
2.4 HEOPraHUYECKUX 10 1 1 https://m.edsoo.ru/7f4183
COCJIMHEHU U 7c
Wroro mo pazneny 29

Pazpnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.
MenpeneeBa. CtpoeHune aToMoB. XuUMu4eckas ¢Bsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuun
Ileproanueckuit
3aKOH U
3.1 7
Ilepuoauueckas
cucreMa

bu6mmorexa [IOK
https://m.edsoo.ru/7f4183
7c

22



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

XUMUYECKHUX
anemenTtoB [l. U.
Menene-eBa.

Ctpoenue aToma

XumMmuyeckas
CBSI3b. bubnuorexa [JOK
3.2 OKHUCIUTENbHO- 7 https://m.edso00.ru/7f4183
BOCCTAaHOBUTEJIbH ic
bIC PEAKIINH
bubmuoreka [JOK
Hroro no pazaeny 14 https://m.edso00.ru/7f4183
7c
bu6mmoreka [IOK
PesepBHOE Bpems 2 https://m.edso00.ru/7f4183
7c
OBIIEE
KOJIMYECTBO 65
YACOB I1O
I[TPOI'PAMME
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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 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLINAIIHS. 7 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazueny 16
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 nomorexa L

KPEMHUU U UX COCIUHECHUS

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

Hroro mo pazneny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnuoreka [JOK
3.1 Obume caoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 B 16
AXHEHIIME METaJUIhl K MX COCIHHCHUS https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BelmecTBa 1 MaTepuaibl B )KH3HU Y€IOBEKA 3 bubmorexa LIOK
' B p https://m.edso0.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa [TOK
P P https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumuu. Poias XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX TO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OUYHCTKY TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOXKHBIE BENIECTBA 1 bubmmorexa [JOK
p Hl https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 X .B
umieckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JJIEMECHTOB
11 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUE U XUMHUUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUsA IPOTEKAHUSA bubnnoreka [JOK
XUMHUYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Broraucienuns konmnmaecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
o . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukarus XuMHU4eCKux peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa LIOK
a P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneauct. O600IeHHE 1 bubmmorexa [TOK
t AHCT- Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme 1 bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmechk ra3zos. Cocras bubnmoreka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LHOK
poAa (peartt . https://m.eds00.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoObI ToTy4YeHuUsT KHCIIOPOia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa HOK
PATOPHIL 1 TIp ‘ https://m.edso0.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUIX
TormmmBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tomydyenre u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
bubmuoreka [JOK
31 «ITonydenne u coOupanue BOIOPOa,

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruuciaenns o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa o €ro U3BeCTHOM bubmorexa [JOK
= . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Breruncienus o05EMOB ra3oB MO
34 aBHEHMIO PEAKIIMH HAa OCHOBE 3aKOHA bubmorexa LIOK
7P . Peaith . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHHH I'a30B
35 duznuecKrue 1 XMUMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCLI peHHBIz aCTBOPBI Mu:lccomﬂ bubmorexa [JOK
B PacTBOPHL. https://m.edso0.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «[IpuroroieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHast padota Ne2 o teme 1 bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCU(UKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMuMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa,
46 cnocof(SLII) OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
48 ['eneTnyeckas cBsI3b MEXKIYy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
m I https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX 1 bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHHI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmiorexa HOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorexa HOK
pHOA https://m.edsoo.ru/00ada52¢
anemeHToB /1. I. Menaeneena
bubanoreka [JOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI nommoreka L

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUECKOTO
56 AJIEMEHTA TI0 €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. 1. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK
XUMHUUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xiiriecias coisb https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4eCKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMSIpHAS XUMHUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TereH OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnuoreka [IOK
peakuuu https://m.edso0.ru/00adb076
64 OkuCcIUTENU U BOCCTAHOBUTEIHN bubmmorexa [JOK
https://m.eds00.ru/00adb076
65 KonTponbnas pabora Ne4 mo Teme 1 bubnmoreka [JOK
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«CtpoeHue aroma. XUMUYECKasl CBS3b

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

66 PesepBubIil ypok. O60011IeHIE 1 1 bubnunoreka [HOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/00adb33c

67 PesepBHelil ypok. O60011eHme 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00ad9cb?2
PesepBHelit ypok. O000IICHHE 1 bubnmoreka [JOK

68 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6

OBIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[lepnonnueckuii 3aKoH.

1 [Tepnoguueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB

3 Knaccudukamus 1 HoMeHKIaTypa 1 bubnuoteka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMHU4uecKo# CBS3U U THUITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEeHue u yrnyOaeHue 3HaHUH 1 1 bubmmorexa [JOK

p yrLy https://m.edsoo.ru/00adbac6
OCHOBHBIX Pa3/IeoB Kypca 8 Kiaccay

6 Knaccudukanus xumuaeckux 1 bubnnorexka [JOK
peaxkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bubmuoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a TUHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIUi bubnmorexa LOK
M peakit https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUI bubnmorexa LOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
P . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 TTousTie o runponze coien bubmmorexa LOK
/P https://m.edsoo.ru/00add9d4
O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
15 B
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perrenune KCriepuMeEHTaATIbHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTtponbHas padora Ne2 o reme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINSI 1 bubmmorexa LOK
p A 1A https://m.edsoo.ru/00addecQ
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mas XxapakTepucTHUKa rajJoreHoOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBoaopoa. CoJisiHast KHCIIO0Ta, bu6mmoreka [IOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «ITonyueHue COJISTHON KUCIIOTHI,
yi . N https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmorexa ITOK
P ’ https://m.edso0o.ru/00ade488
pEeareHToB J1aH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepsl U €€ cCOeTMHEHUI bubnuorexa [JOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnunoreka [JOK
¢uznyecKkue 1 XuMUYECKHE CBONCTBA https://m.eds00.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 du3nyeckre 1 XMMUYECKHE CBOMCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHEHUE
XVUMUYECKUE peaKIlui, JIekKaIlue B
OCHOBE ITPOMBILIIEHHOTO CIIocoba
26 MIOJIyYEHUS CEPHOI KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIIeH cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoil oM BBIXOJ1a bu6mmorexa [IOK
IIPOJYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XMMUYECKHUE CBOMCTBA, MOJTyYEHUE U bubmmorexa [JOK
> O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckast pabota Ne 3 o Teme
30 «[TonydyeHne aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
. i Stk https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHUYeCcKoe bubmmorexa [OK
yAoop ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I Kch((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubnuorexa LIOK

p L https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOy4YCHHE
Hcnonws3oBanue ¢pocdaros B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
Yruepon, paciipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHYECKUE bubmmorexa LIOK

p ? He https://m.edso00.ru/00adfd9c
CBOWCTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrUYecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOoM yrieposa (1V)

37 VYronbHas Kuciora u e€ coiu bubmmorexa [JOK
https://m.edso00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme

38 "TTosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIiIepoaa
40 Kpemnwuii u ero coenuuenus bubnmorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnunorexa [JOK
«BaxHeie HEMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HeMeTaIbl U UX 1 bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METAJINYECKask KpUCTAITMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIIOB

44 XUMHUYECKHEe CBOMCTBA METAILJIOB. bubmuoreka [JOK

DNEKTPOXUMHUYECKUH psifg

https://m.edsoo0.ru/00ael1156
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HaIPSHKEHUN METaJlIOB

OO01ue crnocoOb! MOTYYEHUS
MeTaymioB. CruiaBel. BerauciieHus mo

45 aBHEHUSIM XUMUYCCKUX PEaAKIUI bubnmorexa [IOK
yp peakiui, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
pUMECH
46 ITonsiTHe 0 KOPPO3UU METAIIOB bubmorexa LOK
pp https://m.edsoo.ru/00ael1278
bu6mmorexa [IOK
47
Ilenounpie MeTab! https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJms https://m.edsoo.ru/00ael4b2
49 [IenoyHo3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxnelnme coenMHEHNS KaJIbIIUI bubmmorexa [IOK
e H https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U CUCTEMATH3AIINS
3HAHUN
59 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOJIBI €8 bubnmorexa [IOK
" 8 8 https://m.edsoo.ru/00aelae8
yCTpaHCHUS
bubmuorexa [JOK
54 A i
JTOMUHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [IOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bubnmoreka [JOK
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

https://m.edsoo.ru/00ael1d86

57 OKcuibl, THIAPOKCUIBI U COJIM JKeJe3a bubnmoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6

58 O06o001IeHre U CUCTEMaTH3alUs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00adbac6
[TpakTuueckas padora Ne 7. Pemenue

59 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME bubnnoreka [JOK
«Baxneume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS»
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3

50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJM BbIXOJa MPOAYKTa
peakiuu

61 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00adbac6
KonTponbHnas pabora Ne4 o teme

62 «BaxxHeunme MeTalibl U UX 1 bubmorexa HOK

https://m.edsoo.ru/00adbac6

COCTMHEHUS»

63 BemecTBa 1 Matepuansl B bubmuorexa [IOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50

64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKaroIle cpebl https://m.edso0.ru/00ae4270

65 Ponbs xumuu B pelieHun bubnnoreka [JOK
HKOJIOTHUECKUX MPOoOIIeM https://m.edso00.ru/00ae4270

66 PesepBHblit ypok. O60011€HNE U bubnmoreka [JOK

cUCcTeMaTH3alus 3HaHUH

https://m.edso0.ru/00ae0d0a
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 PesepBublit ypok. O6o0mIeHNE U 1 bubmumoreka [IOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o01menue u 1 bubnuoreka [IOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31arenbcTBo
«IIpocsemienne»
» Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31arenbcTBo
«IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumus : ypoku B 8 kiacce : mocooue ans yaurens /H. H. 'apa
Xumust. Ypoku B 9 kiacce : mocobue ms yaurens /H. H. I'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
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