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[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanpHOl pabodeil mporpammbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHH C YY4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTataMm o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM JUisi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTepPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIICCTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpasBUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIQJ] B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IUMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJOTHYECKOE
oOpa3oBaHHEe 00yUYarOIITUXCSI.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECHEUYMBAIOTCA CIEIM(PUKON
COJIEpKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUU HA ONPEIECIEHHOM dTare €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU U HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUH
OPTraHUYECKON XUMUH.

CtpykTypa coiepkKaHus MPOTrpaMMbl MO XMMUU CPOpPMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEICTABICHUN
pa3HOro ypOBHSI:

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

— Ilepnoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHUH aTOMa U XUMUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINIOJHSAA (PYHKUUM OOBSCHEHUS U MNPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHWs B Hayke. M3ydeHue XWMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyXarolmuid Mupy,
«buonorus. 5-7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (OpMHUpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbI XHUMHUYECKHUX
3HAHUN — BaXHEUINX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKHUX TOJIOKEHUMH,
JIOCTYIIHBIX O00OOIIEHU MHMpPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



NpUOOIICHUM K HAyYHBIM METOJaM T[O3HAHUS TMPU M3YYCHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M  y4eOHO-UCCIIEeI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM TpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 11eJ1, KaK:

— (dopmupoBaHWEe WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMaTHYECKOE MPUOOIICHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIIbHON JIEATEbHOCTH, HAyYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETHHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH, B TOM UYHCIE€ YMEHUU OOBSICHATH U OLCHUBATH SIBJICHUS
OKPY’KAIOIIEro MHUpa, MCIHOJIb3ys 3HAHWUS U OIBIT, MOJYYEHHbIE MPU H3YyUYCHHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >KH3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opMmupoBaHue y OOydYalOIMXCA T'yMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1[€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETBHOCTH B IEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIEH TPUPOTHOM CPEBI;

—pa3BUTHE MOTHBAlMU K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo¢uiisi U HANPaBIEHHOCTH JalbHEHIIEro
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctasisieT 136 gacos: B § kimacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYa/IbLHbIE XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJNOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI U MOJICKYJbl. XHUMHYECKHE 3JEMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOocHTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi 0JI1 XUMUYECKOTO 3JI€MEHTa B
COCIMHEHUHU.

KommuectBo BemectBa. Monbk. MomsgpHasimacca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eAWHMI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYeCKue U XUMUUYECKUE SBJICHUS. XMMHUECKasi peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepuMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamu 00palleHus ¢ J1abOpaTOpHBIM O00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
¢bu3nYecKkux CBOWCTB OOpa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) M XMMHUYECKUX (FOpEeHHEe CBEYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (l1) mpu HarpeBaHuu, B3auMoIcHCTBHE kejie3a ¢ pactBopom comu meau (11),
U3Y4YCHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PuiIbTpoBaHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUE OYUCTKH MOBAPEHHON
COJIM, HAONIOJIEHWE W  ONHCaHWE  PEe3yJIbTAaTOB  IPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWSI MACChl, CO3JaHUE MOJIENIEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeElIeCTB

Bo3gyx — cmech razos. CocraB Boznyxa. Kucmopon — anemMeHT M mpocToe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakmuu ropenus). Oxcunbl. [Ipumenenuexuciopoaa.Crnocoob!



MOJIYYCHHUS KHUCIOpoAa B JabopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOIU(GUKALINS KHCIOPO/Ia.

TernoBoit 3hdeKT XUMHUYECKOW peaklyu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIIMBO: yIrojb W METaH. 3arps3HEHuE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucmotel u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacepileHHbIe ¥ HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1s1 BelllecTBa B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
PonppacTBOpOB B IpupoJie U B KU3HUYEIOBEKA. KpyroBOpoT BOABI B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywoniue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEpHBIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnueckas CBsI3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuyeckuii IKCnHepuMeHm:

Ka4eCTBEHHOE ONMPEIECICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyX€, MOJy4YEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpo/a (TOpPEeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (11)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOJACHUE O0OPa3IlOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEH paCTBOPEHMSI BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aUMOJECUCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXKHO HCIMOJIb30BAHUE BHJIEOMATEPUAIIOB),



uccieqoBaHe oOpa3lOB  HEOPraHMYECKUX BELIECTB PAa3IUYHBIX  KJACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumMmojieiicTBus oxcuga menu (ll) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeETajulaMHi, peaklWil HEUTpalu3aluH, IOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METaljla JAPYTMM W3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IHepuoauueckud 3axkoH u Ilepumoguueckass cucremMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKuCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KiIacCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIEe 00pa3ytoT aM()OTEpHBIE OKCUIBI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpPMbI
IIepunonnueckoii cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasr
u rpynnbl. OuU3ndeckuil CMBICI IOPSAIKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
IPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oronel. Dnektponsl. CTpoeHue
AJMIEKTPOHHBIX ~ 000JI04eK aTroMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepucTuKa XUMHYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoanyeckoil CUCTEMbl XUMHUECKUX
JJIEMEHTOB Ul pa3BuUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
rpaXXJaHMH.

Xumudeckass cBsa3b. KoBajieHTHast (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanmnsanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHM B 8 KJlacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TAK W MOHATHUH, SBIAIOIIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIA (DaKkT, TMIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccuukamus, TePUOIUIHOCTh, HAOJIOIEHHE,
AKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00bEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, PU3MYECKUE BEIUYUHBI, €IUHUIIBI
MU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE3/bI, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMBbIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognueckuii 3axoH. [lepuoanueckasi cucreMa XUMUYECKHUX 3JIeMEHTOB J1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalaus, KaJIbIUs © HUX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHbl XUMHUYECKOW CBSI3U. THUIBI KPUCTALIUYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccuduxanys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKam (1o YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIraoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEeHEeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO 0OPaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHe 0 XuMHUYeckoM paBHOBeCUU. DAKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHHI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuul. CUIbHBIE U CIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakin Ha HOHBL. [IOHATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTH XMUMHUYECKON peakinu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOIPOBOTHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBanue ocajaka, BbIIEIEHHWE Ta3a, oOOpa30BaHUE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIIBIO KAYECTBEHHBIX pPEAKUMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33]1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aUMOJIEHiCTBUE C METaUlaMU, HEMeTaJulaMH, Iesodamu). XJIIOpPOBOIOPO/I.
ConsiHasiKACIIOTa, XMMHUYECKHMECBOMCTBA, IIOJIyYEHHE, IpUMEHeEHuE./[elicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeuIme XJIOpUIbl U UX
HaXOXJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOa U Cephbl. AJUIOTPOIHBIE MOIU(PUKAIIMN KUCTOPOa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHYecKue cBoucTBa. OKCUABI cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii kucnoThel. Conau CepHON KHUCIIOThI, KAUECTBEHHAs PEAKLIMs Ha



cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Ccepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, pacIpOCTPAHEHHE B MPUPOJIE,
bu3nYecKue U XUMHIeCcKue cBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Com aMMOHUS,
ux QU3NUECKUEe U XUMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas: peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENSl Kilacca KHUCIOT U cHenudUuuecKue).
Hcmonp3oBaHWe HHUTPATOB H COJIGW AaMMOHHS B KadeCTBE MHHEPAIbHBIX
ynoopeHnil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajuioTponHeie Mogudukanuu gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndecKre 1 XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka sneMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOIHBIC
MOAM(UKAIINK, PACIPOCTPaHCHUE B TpHUpPOAC, (PHU3NYSCKHE W XUMHUYCCKUE
cBoiicTBa. Ancop6uus. Kpyropoporyriepoaa B npupoie.OKCuabl yriepoaa, Ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumoreza mno0anbHOrO TOTEIUICHUS KJIMMaTa, IMapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MOJIy9IeHUE W TpuMeHeHWe. KauecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO34MCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TepepaboTku (OC€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KHUpaX, OeNkax, yrieBojax — U ux
ponu B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCTMHCHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npumeHenue. CoenuHEHHS KpemMHHUsT B mpupoje. OOmme mnpeacTaBiIeHUs 00
okcunie kpemuust (1V) u kpemuueBoi kuciore. CHIMKATHI, UX UCIIOIb30BAaHUE B
ObITYy, B MPOMBIIIUICHHOCTU. BakHelilline cTpouTeNnbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCTIOIBL30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
NPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xkaronre (QU3NUeCKHe M XUMUYECKHUE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPHUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPUAIIOB), HAOJIIOJICHUE Tpoliecca OOyIJIMBaHUS caxapa MoJl IeUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBiIeHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHON peakuy Ha Cyjb(aT-
UMOH U HaOJIoO[eHHE MpHU3HaKa €€ MpPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3otra, (ochopa M HX COEAMHEHHN (BO3MOYKHO HCIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYECHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne Npu3HAKOB
UX MPOTEKAHUS, B3aUMOJCICTBUE KOHIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MENIBIO
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Mojenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHHUE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM NPOTHBOTasa, MOJIy4deHHe, COOMpaHHe, paclio3HaBaHUE U U3YUYECHHE
CBOMCTB YTJIEKMCIIOTO ra3a, MPOBEACHUE KAUECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
NPOAYKUMENH CHJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast xapakTepUCTHUKAa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenpeneeBa u ctpoeHust atoMoB. CTpoeHHe MeTayuioB. MeTalmuyeckas CBSA3b U
METaJuIMYecKass  KpUCTaUIMYecKass  pelérka.  JJEKTPOXMMUYECKHH  psl
HaMpsHKeHUN MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTauioB. OO0rmue
crocoObl Tosy4eHus: MeTaiyioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoamyeckon cucreme XMMHUYECKHX
anemenToB /. . MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duzryeckre U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U kaius). Okcunbsl u



TUJIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAUIOB U MX
COCIUHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid MW KajJbLIMH: TOJIOKEHHE B
[Tepuomuueckon cucreMe xumMudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
VX aTOMOB, HaX0XJAeHUE B npupoae. Ou3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKEcTroCTh BOJIBI M1 CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HaXOXICHUE B Ipupoje. Pu3nueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOICTBA OKCHAA U TUPOKCHU]IA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuoguueckoit cucremMme XMMUYECKUX 3J€MEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKCUIbl, TUIPOKCHIbI U con xkenesa (1) u sxenesza
(I11), ux cocraB, CBOMCTBA U MOJy4CHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
WCIIOJIB30BaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCJIEIOBAHUE CBOMCTB MKECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii HAa WOHBI: MarHus, KajbllUs, aJJFOMUHUS, IIMHKA, JKEJe3a
(I u xene3a (I11), menu (1), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMHHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJIJIbl U X COCMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. IlepBas momornrs npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIeHTpatus BemecTB, nanee — [1/K). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasioB MartepuanaoB (CTEKJIO, CIUIAaBBl METAJUIOB, MOJIMMEPHBIE
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanmnsanus MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHM B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
HNOHSTUN, TaK U MOHATUH, SBISIFOIIMXCS CUCTEMHBIMU JJISl OTJACJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4HBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHE, HNapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®dusuka: Marepus, aToM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpPUCTAIUIMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpEHMS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIbBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsS XUMHUU B €IUHCTBE Y4yeOHOH H
BOCIIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIIecTBe MpaBWJIaMd W HOPMaMH IIOBEJIEHUS W CIOCOOCTBYIOT IpoIieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJabTaThl  OTPaXarOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM MO3WUTHUBHBIX I[IEHHOCTHBIX OpHUEHTAllUM U
pacIIMpEHUE OIBITA ICITEILHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1)naTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HaydyHOMY HACJICIHI0, TOHUMAHUsS 3HAYCHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOW HH}OpMamuen o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLUAIBHBIX HOpPMax M MpPaBWIaAX MEKIMYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTUBE, KOMMYHHKATHBHON KOMIIETCHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TI03HABATCIBHBIX 3aJ]la4, BBIMOJHEHUH XUMHYCCKUX
AKCTICPUMEHTOB, CO3IaHUU YUSOHBIX IIPOCKTOB, CTPEMJICHHS K B3aUMOITIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITEIBbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEJECHUE W TIOCTYNIKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3)IIEHHOCTH HAYYHOTI'O MO3HAHHUA:

MHUPOBO33PEHYECKUE TPEJICTABICHUS O BEIIECTBE M XMMHUYECKOW pEaKIvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI NPHUPOJIbI, B3aUMOCBS3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJYYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOIUMBIC MJisi OOBSICHEHHMS HAOII0JaeMbIX IPOIIECCOB U SBJICHUH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YWUTATENIbCKOW KYyJIBTYpPhl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEIbHOW palOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHON



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa30BaHHWIO, MPOEKTHOM U  HCCIEN0BATEIBCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JIaTbHEHIIIEM;

4)popMupoOBaAHUSA KYJIbTYPbI 310POBbS.

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 »WU3HH, OCO3HAHWE MOCIEJICTBUNA U
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJISI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5)Tpy10BOIro BOCIIMTAHMSI:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycreurHon npodeccuoHaabHON EeSITENHbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATLHOM Cpejie;

6)3K0,10r149eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I€JIECO00pa3HOE OTHOIICHHE K TPHUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOJICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPU PabOTE C BEMIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOKAIOMIMNX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOILIEH MPUPOJIHONU CPElOu, IS MOBBILIECHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIBTYpbl, OCO3HaHHUS TIJIOOAJBLHOIO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PECHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPeaMETOB (OPMHUPOBATH MPEACTABICHHE O IEIOCTHON



HAay4YHOW KapTHUHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH WX XapaKTEpPHbIC
MPU3HAKK, yCTaHABIIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHSIMH), HCIOJIb30BaTh
MOHATUS JIJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPHUYMHHO-CIICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH H3Yy4YeHHS,
CTPOUTH JIOTUUECKHE pacCyXJeHus (MHIAYKTHBHBIC, JICTYKTUBHBIC, 10 aHAJIOTHH),
JIeJaTh BRIBOABI U 3aKJIIOUCHUS;

YMEHHUE TMPUMEHSITH B TpoOIEcCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATh MIMPOKO IMPUMEHSIEMbIC B XUMHUU MOJICIbHBIC TIPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON peaklny — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33J1ad, ¢ YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEpU30BaTh CYIIIECTBEHHbBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XUMHUUYECKHUX BEIIECTB M XUMHYCCKUX PEAKIIHH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe JeiicTBUS.

YMEHHUE MCIOJb30BATh IMOCTABICHHBIE BOMPOCHI B KA4ECTBE HHCTPYMEHTA
MO3HAHUSA, a TaKkKe B KadeCTBE OCHOBBI JJI1 (POPMHpPOBAHHUS THIIOTE3BI 10
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TOIYIaeMYI0 M3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE NMPUMEHATH Pa3Iu4Hble METOABI U 3alpOChHl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTKOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B TIpoliecce Y4eOHOUW U
UCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Jauaiora W (Wih) JIUCKYCCHUHU) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIC  pe3yJibTaTbl  IIO3HABATEJIBHOM
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALUIO
pE3yNbTATOB BBIMOJHEHUS XMMHYECKOTO SKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH NP PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéra OOLIMX WHTEPECOB U COTJIacOBaHUs
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LEIH JAESITeNIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJISTh WIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIOBUU 33IaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJIEp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (enepanbHON pabodeil mnporpamMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JNEUCTBUN, crenupuiecKkue Il TpeAMETHOW o0macth «XHUMHS», BHUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIIUsX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIOITUXCSI YMCHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIEGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO JIEMEHTa B COSIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCUpUKaIUs pPEeaKIui: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHUE PEAKIIMH, TEIIOBOK A((EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CIOW aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PacTBOP, MAccoOBasl JOJIsI BEIIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMUCAHUU BELIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaM, BHJ XHUMHYSCKOM CBsI3M (KOBaJieHTHAass HW HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MoJoxkeHus B Ilepronndeckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juvaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckux snementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj spa, 00IIee YrCiIO dJIEKTPOHOB
U PaCTIPEIEICHHUE UX 0 SJICKTPOHHBIM CJIOSIM);

KJIACCU(PUITUPOBATh XMMHUYECKHUE SJIEMECHTHI, HEOPTaHWYECKHE BEIIECTBA,
XAMHYECKHE peakiuu (10 YUCIy W COCTaBYy YYacCTBYIOIIUX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXK/ast ONMMCAHUE TPUMEPAMU MOJICKYJIISIPHBIX
yYpaBHEHUI COOTBETCTBYIOIINX XUMHUYICCKUX PEAKITHI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4eCTBECHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAlICHUN B
Pa3IUYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 (dopmyse
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMAaTHU3aluio, KiacCU(PUKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BCIIECTB M XWMHUYECKMX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYy/IOBaHHEM, a TakKXKe TMpaBWiaM OOpalleHusl C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCcCOBOM JI0JIEM PaCTBOPEHHOIO BEUIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IMICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraenH, METUIOPAHXK U IPYTHUE).

K xoniy oOyueHus B 9 Kkiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUECKas peaKlMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALIMS, PEAKLUU HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakiuu, MpeAeabHO AOMyCTUMAas
xoHuenTpauus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

OMPENIENATh BAJICHTHOCTh U CTENIEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBsI3U (KOBaJ€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelabl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHUMAaHHWE: OIKCHhIBATh U XapaKTepu30BaTh
Tabnuunyo (opmy Ileprogudeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «rmododyHas
noarpymnmna (b-rpymnma)», manble u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOCHMSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpeiesieHne WX 10 DJJIGKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHHUS MX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMALMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTb OKHCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHIA
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coONI0JaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpalleHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YIJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIUM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
noaua-, kapbonar-, ¢ocdar-, cuwimkar-, cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON NEATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — IS M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOJMI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
N KoandecTtBouacoB DJIeKTPOHHbIE
o
HaumeHoBaHuepasaejioB U (undposbie)
n/ Bcer  KonrTpoabubiepador IIpakTtuyeckuepador
TEeMIIPOrpaMMbl oOpa3oBaTeJibHbIEpecyp
n 0 bl bl
CBI
Paszgen 1.IlepBoHavyaibHbIeXUMHYECKUETIOHSITHS
Xumus — BakHas 00J1acTh
1.1 €CTECTBO3HAHUSA U IIPAKTUUECKOU 5 2 buGnuorexa [IOK
) P https://m.edsoo.ru/7f41837¢c
NEATEILHOCTH YeJI0BEKA
bubnunoreka LIOK
1.2 BemecTBa 1 XuMHueckuepeakuu 15 1
1 peaxil https://m.edsoo.ru/7f41837¢c
Hroronopasznery 20

Paznes 2.Bakneiimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB

bubmmoteka IIOK
21 B .K B!
03Ayx. Rucniopon. Lonatie 06 okenax 6 https://m.edsoo.ru/7f41837c
bu6mmoteka IIOK
2.2 Bognopona.Ilonarue o kucinorax u comsax 8 1 https://m.edsoo.ru/ 7f41837¢
but6mmorexa [IOK
2.3 Bopna. PactBopsl. [lonsiTie 006 ocHOBaHUAX 5 1 1 httos://m.edsoo.ru/ 7 41837¢
24 OCHOBHBIEKJIACCHIHEOPTaHUYECKUXCOEIUHE 11 1 1 bubnuotexa [JOK
' HUI https://m.edsoo.ru/7f41837c
Hroromnopasaery 30

Pa3nen 3.11epuoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jaemMeHToB . U. MenaeneeBa. CTpoeHHeaToOMOB.
XuMnueckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINU



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

Ilepnonnueckuit 3akoH u Ilepuonnueckas

3.1 cucTeMa XUMMHUYECKUX aeMeHToB [[. 1. 7 bubmorexa LOK
Meneneera. CTpocHueaToma A https://m.edsoo.ru/7f41837c

3.2 Xumudeckas cBs3b. OKHUCIUTEILHO- 8 bubmuorexa [IOK
BOCCTAHOBUTEIILHBIE PEAKLIUU https://m.edsoo.ru/7f41837c
Hroronopaszeny 15 -

PeszepBHOEBpEMS 3 bubmmorexa [JOK
https:.//m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KJIACC

N KoauuecTBouacos DJIeKTPOHHbBIE
| HaumeHoBaHHMepa31eJoOB U (nudpossbie)
n/ Bcer  Kourpoabhbiepabor IIpakTtuuyeckuepado
TeMIIPOTrPaMMbI o0pa3oBaTebHbIEpecyp
n 0 bl ThI
Chl
Pa3zgen 1.BemecTBO U XUMHYECKHE PeaKIIUN
[ToBTOpEeHME U yrayOieHHe 3HAHUN bubnnoreka [JOK
11 5 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEA 4 bubnuorexa [JOK
' KITHit https://m.edsoo.ru/7f41a636
13 DNEeKTPONIMTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnuorexa [JOK
' XHMMHUUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Pa3nen 2.HemeTa/uibl M X COEIMHEHUSA
21 OO6m1ast XxapakTepruCTUKa XUMUUECKHIX 4 1 bubnmnoreka [JOK
' anemeHToB VI A-rpymnmsl. ["anorenst https.//m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHnToB VIA-rpynmel. Cepa u 6 bubmorexa HOK
' i Py - -eP https://m.edsoo.ru/7f41a636
e€coeIMHEHNS
OO01mmas XxapakTepuCTHKa XUMUIESCKUX
2.3 aneMeHToB V A-rpymisl. A30T, pochop U ux 7 1 bubnmorexa LIOK
' PYHHBL ’ P https.//m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX Bt OK
24 anemeHToB |V A-rpynmel. Yriaepon u 8 1 2 nosmoteka I

erMHI/II\/'I 1 UX COCAUHCHUA

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



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

Hroronopazneny 25
Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS
. bubnmoreka [JOK
3.1 | ObuwecsoiicTsameramios 4 https://m.edso0.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxxuelnme Metajuibl 1 UX COSIUHEHUS 16 https://m.edsoo.r W/ 7f 413636
Hroronopaszneny 20
Pa3znen 4. Xumusi u okpyxaomas cpeaa
4.1 B ’KHU3HH YEI0BEKA 3 bubmmorexa [TOK
' CIHCCTRA 1 MATCpHAIIB! B https://m.edsoo.ru/7f41a636
Hroronopasznery 3
P 3 bubmuorexa [JOK
C3CPBHOCBPEMA https.//m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoauvecTtBouacoB
DJIeKTPOHHBIeU(PPOBLI

No Komrpo. Jdaransyuenus p dp

Temaypoxka Ipakruyec eoOpa3oBaTe/ibHbIEpecy
n/n Bcero  bHbIepad

KHepadoThl pchbl
OTBI

1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1 bu6mmorexa [IOK
yeJjioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c

5 IlonsaTtue o MeTo1aX MO3HAHHUS B 1 bubmuorexa [JOK
XUMHUU https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna

3 paboThl B 1a00paTOpUU U PUEMBI 1 bubnuoreka [IOK
oOpaitieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)

4 YucTele BemecTBa U cMecH. CIIocoObI 1 bu6mmoreka [IOK
paszaeieHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK

g . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
A 1

6 TOMBL I MOTICRY L https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKUE JIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie u clIOKHBIEBEIIECTBA 1 Bubmmorexa LIOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIpHOCYUCHHE 1 bubmmorexa [TOK

YPIPHOEYH https://m.edsoo.ru/ff0d2d50



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

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

10 Xumuueckasi hopMmyiia. bubnmoreka [JOK
BaneHTHOCThaTOMOBXUMHUYECKUXIIEM https.//m.edsoo.ru/ff0d2eae
€HTOB

11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https.//m.edsoo.ru/ff0d323c

12 MaccoBas 1oj1st XUMHYECKOT0 bu6mmorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c

13 Konunuectso BemiectBa. MoJib. bu6mmorexa [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230

14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuUecKas peakuus https://m.edsoo.ru/ff0d37fa

15 IIpu3Haky U yCcaoBUs NPOTEKaHUS bubnnorexka [JOK
XAMHYECKUX PEaKUi https://m.edsoo.ru/ff0d3al6

16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnuoteka [JOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brraucienus konmudecTBa, MacChl

17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa [JOK

B . yp https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XUuMHYeCKUX peaKIIHii
18 (coenMHEHUs, PA3IOKECHUS bubmorexa HOK
8 P : https://m.edsoo.ru/ff0d3f34
3aMelieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 sHIMKIoneAUCT. OO00IICHHE 1 bubmorexa HOK
H T, IVH https://m.edsoo.ru/ff0d40c4
cUcTeMaTH3alusI3HaHUI

20 Kontponbnas padora Nel mo teme bubnnoreka [HOK
«BelecTBa 1 XUMHYECKHUE PEAKITAMY https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cmech razos. Cocras bubmmorexa LIOK



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

BOo3ayxa. Kucnopon — aneMeHT u
npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

https://m.edsoo.ru/ff0d448e

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa HOK
oz 1 ’ https.//m.edsoo.ru/ff0d4614
ropenue). [lorsTueobokcuax
CriocoObI moTydeH s KHCI0poa B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa HOK
PaTop P ' https.//m.edsoo.ru/ff0d497a
[TpumeHeHne KucIopoaa
TennoBoit 3¢ hexT XuMuIecKoi
o4 peaKIuu, MOHITHE O bu6mmorexa [IOK
TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJIOTEPMUYECKUX PEAKIIHSIX
TormmuBo (He()Th, YrOIb U METaH).
25 3ar 5[3H€I§I/I€ql;03 ’ a, CIIOCOOBI iro bubmorexa HOK
P Ay, https://m.edsoo.ru/ffOd4cda
MPEIOTBPAIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonydyenue u coOupaHue KHCIOpoIa bubmmorexa [TOK
yi N p poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
o7 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BelecTso. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4ddo
o8 ®dusnvecKkue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bozopoaa. IIpumenenue Bogopona https://m.edsoo.ru/ff0d4ddo
bu6mmorexa [IOK
2 IT
o OHVTHE O KHETOTAX 1 COIIX https://m.edsoo.ru/ff0d500i2
30 Crioco0sI ToTydeHust BOJAOPO/Ia B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
31 [IpaxTuueckas padora Ne 4 o reme bubnuoreka [IOK

«[lony4yenue u cobupanue BOAOPOA,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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W3yYEHHUE ETO CBOMCTB»

Moutsipabiii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienusa o0b€Ma, KOJIHYECTBA
33 BEII[ECTBA r'a3a 10 €ro U3BECTHOM bubmorexa OK
My https.//m.edsoo.ru/ff0d5580
KOJIMYECTBY BEIIECTBA HWJIH 00BEMY
Berancnenus 00EMOB ra3oB 1o
34 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
P . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B
35 ®Ou3nyecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https.//m.edsoo.ru/ff0d587a
%6 CocraB ocHoBanuii. [TonsTre 00 bubnnorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputenb. HachilieHHbIS
37 u HI:DHaCI)I peHHBII;) aCTBOPBI bubmorexa [JOK
B pactBopEL. https://m.edso0.ru/ff0d5h40
MaccoBas 10J1s1 BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «IIpuroToBiieHHE PACTBOPOB C bubnmnorexa [JOK
onpeaenEéHHON MacCOBOM J10er https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
29 KonTponpHas padora Ne2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
0 Oxkcupsl: cocTaB, KacCu(pUKAIIUS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bubmuorexa [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
a4 Kucnotsl: cocras, kinaccudukaus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?
45 [TonyueHnne n XuMuU4eCKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpA,
46 CHOCOéIf l'IIi)J'I )eHI/I}I XHMHI{ZSKI/IC bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTrueckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 3314 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'enernyeckas cBsI3bp MEXKY KJIacCaMu bubnuoteka [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0meHre U cucTeMaTH3asI3HAaHAH
PHEHHE T CHETEMATIATEHATTT https://m. eds00.ru/00ad9ch2
KonTponbnas padota Ne3 o teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbIe MOMBITKU KIACCUPUKAITUU
51 XUMHYECKHX 3J1eMEHTOB. [loHsiTHE O bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
[lepronnueckuii 3aKOH U
52 [Teproguueckas cucTeMa XUMHYECKUX bubmmorexa [JOK
PHOA https://m.edsoo.ru/00adab2c
anemenToB J[. 1. Menaeneesa
53 [Tepuonpl, TpymIbl, TOATPYIIITHI bubmuorexa [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

https://m.edsoo.ru/00adab2c

Crpoenue atomoB. COCTaB aTOMHBIX

bu6mmoreka [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit Bubmaorexa ITOK
https://m.edsoo.ru/00adatbc
cucremsl [[. 1. Menaeneesa
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA TI0 €T MOJI0KCHHIO B bubnnoreka [JOK
ITepuoauueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproauveckoro 3akoHa
57 JUIS pa3BUTHs HAyKU U npakTuku. 1. W. bubnuorexa [JOK
MenpeneeB — y4€HbIN, IIE1Aror U https://m.edsoo.ru/00ada96e
rpakIaHUH
58 DIEeKTPOOTPUIIATETILHOCTHATOMOBXUMHU bubnuoteka [JOK
YECKUXIJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HNonHasxuMuueckasicBszh https://m.edsoo.ry/00adac34
60 KoBanenTHasmonspHassxuMU4eCKasiCBs bubnmnorexa [JOK
3b https.//m.edsoo.ru/00adaab8
61 KoBanenTHasiHENONAPHAIX UMUYECKASIC bubnmoreka [JOK
BSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CrenenpoKHeeHIA https://m.edsoo.ru/00adae?8
63 OKHUCIUTENBHO- bubnuotexa [JOK
BOCCTAaHOBUTEIIbHBIEPEAKLIUU https://m.edsoo.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIHN bubmorexa HOK

https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

65 Kontponsnast padora Ne4 o reme 1 bubnuoreka [IOK
«CTtpoenue atoMa. XUMUUYECKASICBA3b)» https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O0001ICHNE U 1 bubnnoreka [HOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHeiit ypok. O600ICHHE 1 1 bubnmoreka [JOK
cucTeMaTru3anus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 Peseprublit ypok. O0o0mIeHNE U 1 bubnuoreka [IOK
crucTemMaTu3auurs 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne KoanuyecTtBouacon
Be Jaran3 DyeKTpOoHHBbIeN(PPOBLIEOOPA30
n Temaypoka KonrTpoabubl  IIpakTunyeck y P dp P
er YeHwust BaTeJIbHbIEPeCYpPChl
/ epadoThI nepadoThI
n
[Tepunonnueckuii 3akoH. [lepuoanueckas
1 CI/I(?TeMa XUMHYECKHX BJICMIG)HTOB AU 1 bubmorexa HOK
o https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKHUX DJIEMEHTOB IEPBBIX TPEX 1 bubmmorexa [IOK
PBRIX TP https://m.edso0.ruw/00adb6b6
MEePHUOIOB
3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnnorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Busl xuMuyeckoil CBA3U U TUIIBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme
5 «[ToBTOpEHUE U yriTybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 Kiaccay
6 Knaccudukanmst XaMUUeCKUX peakiinii 1 but6mmoreka [IOK
10 pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakuuu. [loHATHE O TOMOTEHHBIX U 1 bubmorexa OK
DEAKIIH. https://m.edsoo.ru/00adbeda
TeTePOTreHHBIX PEAKIIHSIX
[ToHsAITHE O XUMUYECKOM PAaBHOBECHH.
8 DaxTopsl, BAUAIOIINE HA CKOPOCTH 1 buGnuorexa [IOK
PEL p https://m.edsoo.ru/00adc28c

XUMHUYECKOHN PCaKun U MOJIOKCHUC



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYCCKOI'0 paBHOBECCHUS

9 OKuCIUTEIBHO- bubnunoreka LIOK
BOCCTAHOBUTEJIbHBICPEAKIIUHI https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKOU

10 muccormanu. CHIIbHBIE U cl1a0bIe bubmorexa [IOK

' https.//m.edsoo.ru/00adcd68
3JICKTPOJIUTHI

11 HounrsleypaBHeHUsIpeakIui bubmorexa [IOK

yp peakl https://m.edso0.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHUI B CBETE IIPEACTaBICHUI 00 bubmorexa [IOK
1P https://m.eds00.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIHAITIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPENCTABIEHUNA 00 DIIEKTPOIIUTHIECKON bubmorexa [JOK
pedl P https://m.eds00.ru/00add8b?
IUCCOLMAIAN
14 TToustie o runpoan3ecose bubmorexa HOK
s https://m.edsoo.ru/00add9d4
bubnmorexa LIOK
15 00600 7|
OOLIIEHNE U CUCTEMATHU3AIMI3HAHUI https://m.eds0o.ru/00addd12

16 [IpakTuueckas pabora Ne 1. «Pemienue bubmuorexa [IOK
AKCIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KonTtponbHast padota Ne2 o reme

17 «IIIEKTPOIIUTHYECKAS JUCCOIHAIIHS bubmorexa [JOK

p A 1A https://m.edsoo.ru/00addecO
XUMUYECKUEPEAKIIUN B pACTBOPAX»
OO011ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/III;I/III/IHCCKFI)/IC CBI())ﬁCTBa Ha IpUMepe bubmorexa I[JOK
PHMEp https://m.edso0.ru/00addfe2
xJjopa
XnopoBogopoa. ComnsiHast KUCIIOTa, bubmuoreka [IOK

19 "

XUMHYECKHUE CBOMCTBA, MOJyYCHUE, https.//m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

IIPUMEHEHHUE

[TpaxTuueckas padota Ne 2 o Teme

20  «IlomydyeHue COJISHOM KUCIOTHI bubmorexa [IOK
yi N N ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
Borurcnenus mo ypaBHEHUSIM
21  XUMHUYECKHX PEaKIHH, €CIIH OJUH U3 bubmorexa OK
DCARHHH, s https://m.edsoo.ru/00ade488
PEareHTOB JIaH B U30BITKE
29 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubmmoreka [JOK
VIA-rpymribl https://m.edsoo.ru/00ade64a
AImoTponHbie MOAU(GUKAIIUH CEPHI.
23 Haxoxcp EHHUE CEPHI I/Iq;é coe I/IHGII){I/Iﬁ B bubmorexa [IOK
A p UII https.//m.edsoo.ru/00ade64a
npupojie. XMMUYECKHECBOWCTBACEPHI
o4 CepoBoaopoj, cTpoeHue, Gpu3ndeckue u bubmuorexa [IOK
XUMHYECKHE CBOMCTBA https.//m.edso0.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25  (¢usnyeckne U XUMHYECKUE CBOICTBA brbmmorexa LIOK
’ https.//m.edsoo.ru/00adea?8
pUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26  moNy4YeHHUs CEPHOM KHUCIIOTHI bubmorexa HOK
yi p ' . https://m.edsoo.ru/00adec8a
XUMHYeCcKoe3arpsA3HEeHUECOKPYKAFOIICHC
PENbICOSTMHEHUSIMICEPBI
o7 Breraucienrne MaccoBol JOJIH BBIX0Ia bu6nunorexa LIOK
MIPOJIYKTa PEaKIINH https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa 3JeMeHTOB V A-
og ~ TPYHIBL A30T, paclpocTpaHEeHHE B bu6muotexa [JOK
npupoje, Gu3nIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adeeab

CBOMCTBA



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

AMMHaK, ero GuU3nIecKue 1 XUMHYECKHE bubnuoreka [JOK
29 .
CBOICTBA, ITOJIyYECHUE U IPUMEHEHUE https://m.edsoo.ru/00adf 004
[Tpaktuueckas padota Ne 3 o Teme
30  «llomyuyeHue ammmuaka, U3yueHUE €ro bubmorexa HOK
. i 1Y https://m.edsoo.ru/00adf 180
CBOWCTBY»

31 A3oTHas Kuciora, e€ GusndecKkue u bubnunorexa LIOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf 306
Hcnonb30BaHre HUTPATOB U COJICH
AMMOHHS B KQUECTBE MUHEPATHHBIX

32 o6DerLi bubnunoreka LIOK
YAODPEHIH. ) https://m. eds00.ru/00adf518
XUMHYeCcKoe3arpsi3HEHUEOKPYKAroIIec
pEnbICOSIMHEHUSIMUA30Ta
®ochop. Oxeun pochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta (p(pgsn(qe)CKHe " bubmorexa [OK

P o https://m.edsoo.r/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Hcnonb3oBanue pocdaToB B KauecTBe

g4 | MHHEpAIBHBX yoOpeHuil. bubmuorexa [IOK
3arpsi3HEHUENpUpOIHOMCpeapIPochaTam https://m.edsoo.ru/00adfc20
u

35 VYrnepon, pacnpocTpaHEHUE B IPUPOJIE, bubnmnoreka [JOK
buznyeckue 1 XuMUYEeCKHe CBOMCTBA https:.//m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u

%6 XUMHYECKHUE CBOMCTBA. DKOJIOTHUECKHUE but6mmoreka [IOK
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

n b K
37  YrombHas KHACIOTa U €€ CONU hﬁggﬁ;fg;gﬁ 1008E006C
38  Ilpaktuueckas pabora Ne 4 o Teme bubnmoreka [JOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

"TTommydeHue yriieKucloro rasa. https://m.edsoo.ru/00ae027e
KauecTBenHnas peakuust Ha KapOOHaT-

"

HOH
[TepBoHavabHBIC TOHATHS 00
OpPraHUYECKUX BEIECTBAX KaK O 1 bubnnorexa HOK
p H https.//m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
Kpemnnii 1 erocoequHeHust 1 Bubmiorexa HOK
p A https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1 1 bu6nmorexa LIOK
«Bakuenme HeMeTaJUIBI U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU S
Konrtponsnas padora Ne3 o treme
«Baxuenime HeMeTaIUIBI U UX 1 1 Bubmiorexa OK
https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
bu6mmoteka IIOK

Merannndeckas CBsI3b U MeTaJlJIMYECKast 1

. https://m.edsoo.ru/00ae103e
KpUCTaJUTMYECKasl pelIéTKa.

duznueckrecBoicTBAMETAILIOB
XMMHYECKHE CBOMCTBA METAJIOB.

DIEKTPOXUMHUECKUH psiji HAPsKEHUH 1
METAJIJIOB

but6mmorexa [IOK
https://m.edsoo.ru/00ae1156

OO6mue cnocoObI MOTYYEHUS METAJIIOB.
CnnaBbl. Beruucienus o ypaBHEHUAM but6mmorexa [IOK

XUMUYECKHUX PEaKLU, ECIIM OJUH U3 https://m.edsoo.ru/00ae1156

PEareHToOB COAEPKUT IPUMECH

[TonsiTHE O KOPPO3UUMETAIIIIOB 1 bubnuoreka [JOK



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

https://m.edsoo.ru/00ae1278

47 bubnunoreka LIOK
[enowmiemeTaitet https://m.eds00.r/00ael4b?
8 0 bubnunoreka LIOK
KCHJIBI ¥ THIPOKCHUIBI HATPUS U KaJTus https://m.edsoo.r/00ae14b2
49 IllenouHo3eMeTbHBIC METAIIBI — bubnnorexa [{OK
KaJbLIUH 1 MarHuu https.//m.edsoo.ru/00ae15e8
5 B N bubnunoreka LIOK
DRHCHIHECOCAMHEHHAKAILHI https://m.edsoo.ru/00ae15e8
51  OO6oOmeHne U cucTeMaTH3alUsI3HaHUI
50 JKEcTkOoCTh BOABI U CIIOCOOKI €& bubnuoreka [{OK
YCTpaHEHUs https://m.edsoo.ru/00ac1886
IT 6ota Ne 6 e
o | » }II?KTquCKaﬂ pabota Ne 6 o :FGM Bu6miorexa [[OK
eCTKOCTB”BOHH 1 METOJBE € https://m.edsoo.ru/00aelae8
yCTpaHEHHs
54 A . bubmuoreka [IOK
JTOMHHHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHIA U bubnmnoreka HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
% | Keneso https://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCHIBI B coiu xkene3a (1) bubnunorexa LIOK
u xenesa (111) https://m.edsoo.ru/00ae35e6
58  OO6oOmeHne U cucTeMaTu3aIusI3HaHU]
[TpakTrueckas pabota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubmuoreka [IOK
«Baxkneiniue MeTajIbl U UX https.//m.edsoo.ru/00ae3de8

COCOAUHCHUS



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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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/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Brluucnenus no ypaBHEHUAM
XUMUYECKHUX PEaKLU, ECIIM OJUH U3

G0  PearcHTOB JaH B M30BITKE WIIN COACPIKUT 1 Bu6muoteka [JOK
MIPUMECH. https://m.edsoo.ru/00ael750
BrrancneHnsMaccoBoi10IMBBIX01AIIPO/T
YKTapeaKI1u

61  OO6oOmeHue u cucTeMaTH3aUI3HAHUT 1
KonTponbnas paborta Ne4 o teme

62  «Baxuelmme MeTaLIbl U UX 1
COCITUHEHUS

63 BemectBa 1 maTepuainbl B IOBCEIHEBHOM 1 bubnunoreka LIOK
JKU3HU YeJI0BEKa https://m.edsoo.ru/00ae3f50

64 XUMUYECKOE3arps3HEHUEOKPYKAOIIENC 1 bubmuoreka [IOK
penbl https.//m.edsoo.ru/00ae4270

65 Ponp xumMum B penieHUH SKOIOTHUECKUX 1 bubmuoreka [IOK
npoOem https:.//m.edso0.ru/00ae4270

66 PesepBHblit ypok. O0001IeHNE U 1 bu6mmoteka [IOK
crucTeMaTu3alus 3HaHUN https://m.edsoo.ru/00ae0d0a

67 PesepsHblit ypok. O60011eHNE 1 1 bu6muoreka [JOK
cucTeMaTrn3anus 3HaHUI https://m.edsoo.ru/00adb33c

68 PesepBublit ypok. O6o0IeHNE U 1 bubmuorexa [IOK
cucTeMaTn3anus 3HaHUI https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 68
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