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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl pabdoueil MnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLIECTIIMHU MPENOJaBAHUS YUEOHOT0 MpeaMeTa « XUMUsDH)
B 00pa3oBaTeNbHBIX opraHnm3aiusix Poccuiickoit deneparuu.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIEeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIMIUXCS CPEACTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIEpKaHue,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYpUPOBAHHE MO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHUH, OMPENENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHMS XUMHU C YU4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOTO  Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUuxcs, OMNpPEAeNSeT BO3MOXHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pesynbTaTam oO0y4eHHUs XUMUU Ha YPOBHE IeJIeH U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATBHOM E€IUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3IpaBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopmMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOy4Jarommxcs, HABBIKOB HX CaMOCTOSITEIBHOM  Y4eOHOM  JIESITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YyYaIOLIUXCS;



criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaY4YHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIOMUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
CoJllep)KaHMsl  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpakK€eHHEM 0a30BOM HAYKW XMMHH Ha OINpeeIEHHOM dTare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHUE OOYYalOIIMMUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHM XWUMHUU, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiep’kaHHusl MPOTrpaMMbl IO XUMHH C(POpMHUpOBaHA Ha OCHOBE
CHCTEMHOI0 Tojxoaa K €€ mzydeHuto. CoaepkaHue CKIaAbIBACTCS U3 CUCTEMBI
MOHSITUIA O XUMHYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI IOHATHUM O XMMUUYECKOMN
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbI IO TPUHIIMITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona J{. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHS O CTPOEHHUHM aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS U MOJTYy4YECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNS] O XMMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM TO3HAaHUs B Hayke. M3ydeHHe XUMHM MOPOUCXOIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKalomui MHpY,
«buonorus. 5—7 knacce» U «PuU3KKa. 7 KjIaccy.

[Ipy w3ydyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWM OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOM
JESATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,



JOCTYIHBIX O00OOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
JESATEIIbHOCTH, OCBOEHUM IPaBHJI OE€30IacCHOr0 OOpallEHUs] C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOT'O 0OLIEro oOpa3oBaHMs BaXKHOE
3HaYCHHUE NMPUOOPETN TAKUE LIETH, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIIbHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTHYECKOE MPUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHne yCIoBU, CTOCOOCTBYIOMIMX MPUOOPETEHUIO O0yJarOIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIUOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY>KaloIlIET0 MHUpa, MCIOJIb3ysl 3HAHUS U OIBIT, MOJYyUYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcs T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH HKOJIOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIBHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPY KArOIIeH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUYEHUS XHMHUU Ha YpPOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME HaykK.
Tena u BemiectBa. DU3MYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEi.

ATOMBI W MOJIEKYJbl. XHUMHYECKUE »BJeMEHTbhl. CHMBOJBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajJeHTHOCTh aTOMOB XUMHYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcTaBa BemiecTB. OTHOCHTENbHAsE aTOMHAs Macca.
OTHOocuTenbHAsE MOJIEKYJIsIpHasi Macca. MaccoBast 1011 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUIL] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUUECKasd PEaKIus U €€ MPU3HAKHU.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaAKIUil (COeTUHEHNS, Pa3I0KEeHUSI, 3aMEIICHHs, OOMeHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiamMu paboThl B 1aOOpaTOpUU U
npuémMamMu 0oOpalleHus: ¢ J1abopaTopHbBIM 00OPYAOBAHUEM, U3YUECHHE U OMUCAHUE
(bu3MUecKuXx CBOMCTB O0O0pa3lOB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONKMCAHKWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakKiuil (pasiiokeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, JUCTHILISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH TTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJI
(IIapoCTEepPKHEBBIX ).

BaskHeiilue npeacTaBuTe M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — a3neMeHT U mpocToe
BelecTBo. HaxokneHue kucimopoaa B mpupoie, (U3MYECKHE M XUMHUYECKUE



cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucinopona. CrocoOsl
MOJIyYCHHUST KUCTopoAa B J1abopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposia B mpupojie. O30H — alIoTpoIHas MOIU(pUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ ¢deKkT XUMHUECKON peakiuu, TEPMOXUMHYECKHE YypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOI0 3 eKTa, pazpyluieHue 030HOBOTO CIIOS.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. Kucmotel u comnu.

Momnsipabiii 00bEM razoB. Pac4éTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPHL. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10J1 BEIIECTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpOZI€ U B KU3HU 4YeloBeKka. KpyroBopor Bojbl B IPUPO/IE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccuduxanus Heopranndeckux coeauneHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyroiue (OCHOBHBIE, KHUCJIOTHBbIC, aM(OTEepHbIE) U
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [loryueHue okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKHEe cBoMcTBa KHCIOT. Psan aktmBHOcTm MetauioB H. H. Bbekerosa.
[lonydeHnue KUCIoT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKHE CBOWCTBA COJICH.
[Tomyuyenue counei.

['eHeTnueckas CBsA3b MEXKIY KJIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpoAa B BO3yXe, MTOIYyUYCHHE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
NpeKpalieHus TropeHus (moxapa), O3HAKOMJIEHME C oOpa3uaMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHME W M3yYCHHE
CBOMCTB BogoOponaa (ropeHme), B3aumMozeicTBre Bogopona ¢ okcugoM meau (1)
(BO3MOXXHO HWCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU



MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECUCTBUE BOABI C METAJJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUJEOMATEpPUAIIOB),
UCCJEIOBAHUE O0pa3sLOB HEOPraHWYECKUX BEIIECTB Ppa3JIMYHBIX KIJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeETajulaMHi, pEeakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METAJIa JIPYTHMM W3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHelllne KiIacchl HEOPraHUYECKHUX
COCTMHEHUI».

Iepuoanuecknii 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
ieMeHToB JI. U. MengeneeBa. CtpoeHune aroMoB. XHMHYECKasi CBA3b.
OxuCcANTEeTIbHO-BOCCTAHOBUTEILHbIE PEAKINHU

[lepBble TOMBITKH KIACCU(PUKAIIMU XUMHUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMpOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[Tepuonnueckuit 3akoH. [lepruoanueckass cHCTeMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonHas U JJIMHHONEpPUOAHAs  (POPMBI
IIepronnueckoii cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3otonel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[lepnognueckorn cucremsl [[. M. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
rpaXJaHVH.

Xumudeckass cBsa3b. KoBajieHTHass (MOJIIpHAsT UM HEMOJISIPHAsl) CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHud.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUH.
[Tpornecchbl OKMCIIEHUs K BOCCTAaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4deHHe oO0pa3loB BEHIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUJIPOKCHAA LHMHKA C pacTBOPaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,



WUTIOCTPUPYIOUIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakliiy pa3oKeHHsI, COEUHEHU).

Mescnpeomemmnbnie ceasu

Peanmusanps MeXNpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MOHSATHUS: Hay4dHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMepPUOIUIHOCTh, HAOJIOIEHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIEINb, SBICHHE.

®duzrka: MaTepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUE BEIIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1b1, ConHIIE.

buonorus: dorocunres, apixanue, 6nocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHbBIE MOPOJBI,
M0JIE3HBIE UCKOIIAEMbIE, TOILIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBO M XMMHUYECKas] peaKUMs

[Tepronnueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XAMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMIEPUOJIOB, KM, KalbLUUs U HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepunoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBl KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukaims 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiys XuMUYecKuX peakiuii Mo pa3audHbIM MPU3HAKaM (TI0 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
y4aCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUYCCKUEC
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYecKoll peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoOHSITHE 0 TOMOTE€HHBIX M TETEPOTeHHBIX



peakuusx. Ilonsatue o karanuze. [loHsiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJOXKEHUE XUMHYECKOTrO
PaBHOBECHSL.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHME  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJIb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3NEKTPONUTUIECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IUYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHBIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKuii HOHHOTO OOMEHa,
MOJHBIE WM COKpAalIEHHbIE HWOHHBIE YpaBHEHUs peakiui. CBoOICTBa KHUCIOT,
OCHOBAaHMM U cCcOJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOM
nuccounanuu. KauectBeHHbIe peaklini Ha MOHBL. [IOHSATHE O THAPOIIU3E COIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTANIMYECKUX PEIETOK HEOPraHUYECKUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopua HaTpuUsi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEMIECTB, IMpOLEcca AWCCOLMAIMM KHUCIOT, WIEIOUYed U CoJieH
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEPHAIIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONIUX  TNPU3HAKU  TPOTEKAHMs]  PEeakiMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUui
(ropeHue, peaklMH pa3yIoKEHHs, COCTUHEHUs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOCHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nuecKkue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHMHWYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3aUMOJENCTBUE C METalJlaMU, HEMeTaUlaM{, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHE, NMpUMEHEHHE. [lelicTBue
XJOpa U XJOPOBOJOpPOJAa HAa OPraHu3M 4YejoBeKa. BakHeilline XJIopuabl U HUX
Hax0XJICHUE B MIPUPOJIE.

Oo6mas xapaktepuctuka smneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa



U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3MUYECKHE U
XUMHYECKHe cBoicTBa. OKCHIIBI Cepbl KaK MPEACTaBUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kucinoTta, ¢uU3MYECKUE H XUMHUYECKHE CBoOicTBa (oOIMe Kak
IOpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUYECKHE PpEaKIvy,
JeXalyue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil kucnoThl. CoJii CEpHOI KUCIIOTHI, KAUECTBEHHAs! PEaKIIMs Ha
cyib(dar-uon. Haxoxxlenue cepbl U €€ COENMHEHHH B mpupojae. XUMUYECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OObmas xapaktepuctuka 31eMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIC CTETICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPOJIE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOydyeHue u npuMenenue. Coiu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ TMOJIydeHHe, (PU3UYECKUE U XUMHUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT U cHenudUuuecKue).
Hcnonp30BaHWe HUTPATOB M COJEM AaMMOHHSA B KauyeCTBE MHHEPAIbHBIX
yno0peHuii. XuMU4eCcKoe 3arpsi3HeHUE OKPYXKAIOIIe Cpeibl COeAMHEHUSIMHU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsA3HEHHE BO3AyXa, NOuYBbl U BoxoémoB). docdop,
aloTponHeie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWMCTBA.
Oxkcun docdopa (V) u dbochopHas Kuciaora, u3HIecKre U XUMHIECKHUE CBOMCTBA,
nosyderue. Mcrnons3oBanue GocdaTtoB B Ka4eCcTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB |IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpOJ,  aJJIOTPOITHBIC
Monu(duKaKMKu, pacupoCTpaHeHWEe B TpUPOAE, (U3MUecCKHe U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupojne. Okcuabl yriepojaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHbBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOTO TOTEIUICHUS KJIMMaTa, MMAPHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ cou, X PU3NUecKue U XMMUYECKHE CBOMCTBA,
noiyuyeHue W TnpuMeHeHne. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CEITECKOM
XO3SIMCTBE.

[TepBoHa"aNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHUIICH, dTAHOJI, TJINLIEPUH, YKCYyCHAs! KUCIIOTA).
[IpupogHbIe HMCTOYHWKU YTIIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
NPOAYKThl WX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKN BaKHBIX BELIECTBAX: KUpax, Oeskax, yriieBojgax — U ux



ponu B KM3HM 4YeJOBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢Qusmueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMenenue. CoenuHeHuss KpeMHusi B mnpupoje. OOuue mpeacTaBieHUs 00
okcuae kpemuus (IV) u kpemHueBoil kuciote. CUIMKATBI, UX UCIOJIb30BAHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHelilne cTpouTenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIEeMEeHT, O0eTOH, keye300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3Yy4eHHE 00pa3l0B HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
IIPOBEICHHE KAUECTBEHHBIX PEAKIMN Ha XJIOPU-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)karolue (PU3NUECKHEe U XUMHYECKHE CBOMCTBA
rajJJor€HOB M MX COEIMHEHUH (BO3MOXKHO MCIIONb30BaHUE BHAEOMATEPUATIOB),
O3HaKoOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHUE C
oOpasmamu  ceppl M €€  COCOUHEHUSMH  (BO3MOXKHO  MCIOJIb30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIMBaHUs caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, H3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
MOH U HaOJI0JeHHE MpHU3HaKa €€ MpPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMicTBaMM a3oTa, (ochopa W HX CcoeOUHEHUH (BO3MOXKXHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YIOOpEHUM, MOTyUEHUE,
cobupaHue, paclo3HaBaHWE W U3YUYEHHE CBOMCTB aMMHUaka, IpOBEJCHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX TIPOTEKAHHUsI, B3AMMOJIEVCTBAE KOHIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), W3Yy4YCHHE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHe, COOMpaHHe, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YTJIEKUCIIOrO rasa, MpoBEJCHHE KauyeCTBEHHBIX peakiuil Ha KapOoHAaT U
CWIMKAT-UOHbl M M3YyYECHHE TMPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aza4 1o reme «BakHel1e HeMeTaliIbl 1 UX COSIUHEHUSY .

MeTtasnibl 1 MX COeIUHEHUS

OO1rast XapakTepUCTUKa XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaIpspKeHU MeTaioB. OU3nyeckue U XMMUYEeCKrue CBOMCTBAa MeTaiuioB. OO0ume



criocoObl ToyueHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
CIoCcOOBI 3amuUThl UX OT Kopposww. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
sanemeHToB . 1. MenpaeneeBa, CTpOCHHE MX ATOMOB, HAXOXKJICHUE B MHPHUPOJE.
dusznyeckue ¥ XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTpusa U Kaus). OKCUAbl U
TUJAPOKCHABI HaTpusd W Kanus. [IpuMeHEHue IIEJOYHBIX METaUIOB U HX
COeJIMHEHUM.

[[lenoyHno3emenbpHbIE METAUIbI MarHMid MW KaJbLMH: IIOJIOXKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3NUeCKUe U XUMAYECKAE CBOMCTBA MarHus
U Kanplusa. Baxkuedme coequHEeHHS KalbIUs (OKCHA, THUIPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AJtoMuHUN: TTo1o)keHue B [leproandeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE aTtoma, HaxXoXxAcHWE B mnpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA allOMUHHUSI. AMQPOTEpHBbIE CBOMCTBA OKCHAA U TUAPOKCHIA
ATIOMUHHS.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaxXOXKJAeHUE B npupoae. Pusnyeckue Hu
XUMHUYECKHEe CBOMCTBA xkene3a. OKCHIbI, THIpOKcH bl U conr xenesa (I1) u xxenesa
(1), ux cocTaB, CBOWCTBA M MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHME ¢ oOpa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3Yy4Y€HHUE  PE3yJbTAaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCa TOPEHUS XKeje3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha WOHBI: MarHus, KajJbllUs, aJIFOMUHUS, IIMHKA, JKeJle3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «BaxxHenme
METaJUIbl U KX COCTMHEHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBsa m Marepuanibl B ITOBCEIHEBHOM XWU3HM YeEJIOBEKa. be3omacHoe
MCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.



XHUMHUECKOE 3arps3HEHHE OKpYyXKarolleid cpeabl (mpeaeiabHas AOMyCTUMAast
KOHIIeHTpalus BemlecTs, nainee — [1/IK). Ponb xumMuu B pemieHun 3K0JI0rM4eCKux
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepuabl).

Mescnpeomemmunie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU HM3YyYEHUHM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJIST OTACTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O ITKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC MOHSTHS: HAy4dHbIH (DaKkT, rumoresa, 3aKoH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, HW3MEPEHHUE, MOJIeib, SBICHUE, MaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHAIIBI.

dusnka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH]I,
W30TOTBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUN 3apsii, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTh, KpUCTAJUITMUECKAast
peméTka, CIUiaBbl, (PU3NYECKUE BEIWYUHBI, €IUHUIIBI W3MEPEHHs, KOCMHYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢orocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
TMI0JIC3HBIC UCKOITAaeMbIe, TOTUTUBO, BOJAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAaMMbl OCHOBHOIO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOyYEHHsS XUMHUM B €IUHCTBE Y4eOHOW U
BOCIIUTATEBHOUN JIEATEIIbBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpOIlecCam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYarOIINXCS.

JInyHOCTHBIE  pe3yabTaThl  OTPaXarT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBAThCS CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAllUM |
pacIIMpEeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHONIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyyHOMY HACIEIUI0, TTOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMaIUE o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOH M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpasKAaHCKOT0 BOCTIUTAHMUS:

MPEJICTAaBJICHUS O COIMAJIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATCIBHBIX 3aJ]ay, BBIIOJHEHUH XUMHYCCKHUX
AKCTICPUMEHTOB, CO3/IaHUN YUCOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpOIlecCe OTOM y4eOHOW NESITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TOBEAEHUWE M TIOCTYNKH CBOMX TOBAPHUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI

MUPOBO33PEHUYECKHUE TMPEJICTABICHUS O BEIIECTBE M XUMHYECKOM peaKiluw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKH U COCTaBIISIONINE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpA, TMPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIC MOTHBBI, HAMPABJICHHBIC HA TOJIyYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSICHEHHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHUH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIC



HABBIKOB CaMOCTOSITENIBHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATypOi, MOOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  CcaMO0OOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBICHHOCTH M YPOBHSA OOy4eHHs B
JaJIbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJIbTYPHI 310POBb:

OCO3HAHHWE IIEHHOCTH JKWU3HH, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aJKOT0Jsl, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJICHUSI TpaBuil OE30MACHOCTH TpU  OOpallleHHuH C
XMMHYECKUMHU BEUIECTBAMHU B OBITY U PEAJIbHOM JKU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyda pa3InyHOro poja,
YBAKEHUE K TPYLy M pPeE3yabTaTaM TPYAOBOM IEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUSI 00pa30BaHUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeIHON Mpo(]ecCHOHATBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(ECCUOHATILHOM Ccperie;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
JKWA3HU Ha 3eMJI€, OCHOBE €€ CYIECTBOBAHHUSI, IOHUMAaHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MUECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
paBuJ O€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalHsIX,
YIPOXKAIOIIUX 340POBbIO U KU3HU JIFOJEH;

CHIOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU U3YyUYEHUU XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI ~ KOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTed MX pelIeHUs MOCPEACTBOM METOIOB XUMUH,
DKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI
B cocraBe MeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33pPEHHUS OOILEHAYYHbIE TMOHATUS (3aKOH, Teopus,



MPUHIINI, TUTIOTEe3a, (GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOpbhIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpPEAMETax U IMO3BOJIAIOT Ha
OCHOBE 3HAaHUU M3 ITUX MPEAMETOB (OPMHPOBATH MPEACTABICHHUE O IEIOCTHOU
HAyYHOW KapTHMHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIIbHBIC,
KOMMYHHUKATHUBHBIE, PETYJISITUBHBIC), KOTOpPbIC 00eCreYruBalOT (HOpPMUPOBAHHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISITH UX XapaKTEPHbIC
MpY3HAKK, YCTAHABIMBATh B3aUMOCBS3b C JIPYTMMHU IOHSTHSMH), UCIOIb30BATh
MOHATHUS JIJIs1 OOBACHEHHUS OT/ACIBbHBIX (PaKTOB M SBJIICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH IS KJIacCH(PUKAIIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PpEeaKIui,
yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBS3M MEXKIYy OOBEKTaMH H3YUYCHHS,
CTPOUTH JIOTUUECKUE PACCYXKIEHUS (MHIYKTUBHBIC, ICAYKTUBHbBIC, 10 aHAJIOTHUH),
JIeNIaTh BBIBOJIBI M 3aKIFOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
MeTanpeIMETHBIC), CAMBOJNYECKHE (3HAKOBBIC) MOJICIIH, UCTIONb3yEeMbIC B XMMUH,
peoOpa3oBbIBATH MIMPOKO IMIPUMEHSIEMbIC B XMMUU MOJCIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CMMBOJI DJJIEMEHTa), XUMHYeckas (opMyna M ypaBHEHHUE
XUMHUYECKON PEeakly — MPH PEIICHUHN Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTePU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIHM,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIIOJb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTa
MO3HAHUSA, a TaKKE B KayeCTBE OCHOBBI I (POPMHUPOBAHHUS THUIIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AlMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MPOJIeTTaHHOM padoTe.

Pa6ora c undopmanueii:

YMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB



(Hay4HO-TIOMyNISIpHAS.  JIUTEpaTypa XHMHYECKOTO COJEP)KaHUs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATh MPOTHBOPEUYMBYIO U
HEJIOCTOBEPHYIO UH(POPMAIIHIO;

YMEHUE NPUMEHATh Pa3jIu4HbIe METOJbl U 3aMpOChl MPU NOHCKE U OTOOpE
MHPOpPMAllMd U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ul BBIOJHEHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
o0nacTh UCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOI'O UCIIOJIb30BAHUS PA3IUYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMANBHYIO (hOpMY MpeAcTaBieHUs HHpopMauu 1
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
apyrumu popmamu rpauKi U KX KOMOMHAIUSAMY;

YMEHHE HCIOJIb30BaTh M AaHAIU3UPOBAaTh B Ipouecce ydyeOHOHl u
UCCIIEIOBATENBCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe NeiiCTBHA:

YMEHHS 3aJlaBaTh BOINPOCHI (B XOJ€ Jauajiora W (WIM) JIUCKYCCHUH) TIO
CyliectBy  oOcyxkmaemMoill  TeMbl, (OPMYIMPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEICTaBIATH  MOJYYEHHbIE  pEe3yJbTaThl  ITO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
nabopatopHOl pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, y4€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COIJIaCOBAHUS
no3uiuil (00cyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JCHCTBUHM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITMIOJIHEHHOM paboThl U JpyTHE).

PerynsiTuBHbIE YHMBeEpCcaJbHbIe Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEATh LEIH JAESITeIbHOCTH, IUIAaHHUPOBATD,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIIBHO COCTAaBJIATh WJIH KOPPEKTHUPOBATH
MPEJIOKEHHBIM  QITOPUTM  JCUCTBUUA MPU BBINIOJHEHUU 33JaHUM C YUYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U AHAJM3UPOBATH KOHTEKCTBI, IPEIaraéMble B yCJIOBUU 3aJaHUM.



HPEAMETHBIE PE3YJIBTATHBI
B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO

CoNlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,

BBIJICTISIFOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI

JnercTBul, crnenuduyueckue A IpeAMETHON o0nacTtu  «XHUMHS», BHJBI

JNEATEIBHOCTH MO  MOJYYEHUI0O HOBOIO  3HaHWs, €ro  HWHTEpIPETalNH,

peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K xonIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHU:

e pAaCKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX TOHSTHH: aToM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, CMECh
(omHOpOAHAS W HEOAHOPOJHAs), BaJECHTHOCTb, OTHOCUTEIbHAS aTOMHAas U
MOJIEKYJISIpHAsE Macca, KOJWMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJS XMMHUYECKOrO JJIEMEHTa B COCIMHEHHH, MOJIPHBIN 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHWE, COJb, BJIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKUCIICHHS, XUMHMUYECKas peakius, KiIacCuPUKaIus peakluil: peakuuu
COCMHEHHUS, PEaKIUU Pa3JIOKEHUs, PEaKIMu 3aMElIeHUs, peaklnuu OOMEHa,
9K30- U PHJIOTEPMHUUYECKHE PEAKIUHU, TEIIOBOU 3PPEKT peakiuu, siApo aToma,
AJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTalb, pPaJAUyC aTOMa, XUMUYECKas
CBSI3b, TOJISIPHAS WM HEMOJSIpHAs KOBAJICHTHAas CBs3b, MOHHAs CBSA3b, HOH,
KaTUOH, aHWOH, PAacTBOp, MaccoBas JOJs  BemecTBa (TIPOIEHTHAs
KOHIICHTpAI1s1) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITUN U MPUMEHSITh
9TH TIOHATHUSI IPU OMKUCAHUY BEILIECTB U UX MPEBPAIICHUH;

e HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJICHUS (DOPMYI BEILIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

e ONpENENSATh BAJICHTHOCTh AaTOMOB DJEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb OKHUCJICHHUS DJIEMEHTOB B OMHAPHBIX COCIUWHEHHUAX, MPUHAJJICKHOCTD
BEIIECTB K ONpeneNEHHOMY KIacCy COeauHEeHWH 1o dopmyiaM, BHUT
XUMHUYECKOM CBsA3HM (KOBAJICHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCTUHCHUSX;

e packpeiBaThb cmbicn Ilepuommueckoro 3akona . WM. Mengeneesa:
JEMOHCTPUPOBATh MOHMMAaHWE TMEPUOJUYECKON  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX DJJEMEHTOB OT WX moJiokeHus B Ilepuogumdeckoid cucreme,
3aKOHOB COXPAaHEHHUSI MAacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajpo;

e ONUCHIBATh U XapaKTEPU30BaTh TaONMuHyIO Gopmy [leproamdeckoil CUCTEMBI
XUMUYECKUX DJIEMEHTOB: pa3jauyaTh TOHATUSA «TJiaBHas mnoarpynma (A-
rpymnmna)» u «nobounas noarpynna (b-rpymnma)», Maneie U OOJIbIINE TEPUO/IHI,



COOTHOCUTh O0O3HayYeHUs, KOTOpble HMeEIOTcs B Tabnuue «lleprognyeckas
cucreMa xumudeckux dnemeHtoB J[. WM. MenaeneeBa» ¢ 4YHMCIOBBIMHA
XapaKTEPUCTHKAMU CTPOEHHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
a1pa, o0IIee YUCII0 MEKTPOHOB U PACIIPEICICHNE UX 0 3JICKTPOHHBIM CIIOSAM);
KJIacCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHThl, HEOPraHWYECKHUE BEIIECTBa,
XUMUYECKUE peakiuu (110 YUCIIy U COCTaBy YYaCTBYIOIIMX B PEAKIIUU BEIIECTB,
1o TerioBomy 3P dexty);
XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBONCTBAa BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXKAAas OMHCAaHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;
MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX KAau€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH IIPOTEKaHUSI XUMUYECKHUX MPEBPAIICHUN B Pa3JIMYHBIX
YCIIOBHSIX;
BBIYHCIIATH OTHOCHUTEIBHYK) MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJK0 XUMHUYECKOI0 3JIEMEHTa M0 (hopMysie COeTUHEHUS, MACCOBYIO
JI0JII0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMHYECKOM
peakiuy;
MPUMEHATh OCHOBHBIE OIEpaIlMi MBICIUTEIBHON NEATEIbHOCTH — aHalIU3 U
CHUHTE3, CpaBHEHHE, O000OIIECHHE, CHUCTEeMaTH3allhio, KiacCH(pHUKAIUIO,
BBISIBJICHUE NIPUYMHHO-CIEICTBEHHBIX CBSI3€M — JUIsI M3Y4YEHHsS CBOWCTB
BELIECTB U XMMHUYECKHX PEAKIHM, €CTECTBEHHO-HAYYHbIE METO/bI MO3HAHUS —
HaOJIOJICHUE, HW3MEpPEHHe, MOJECIUPOBAHUE, OKCIEPUMEHT (peajbHbId U
MBICJICHHBIN);
CleIoBaTh IMpaBUJiaM IMOJb30BaHUS XMMUYECKOW MOCYIOH U J1abopaToOpHBIM
o0opynoBaHuMEM, a TakXke NpaBwiaM oOpalieHusi ¢ BellecTBaMH B
COOTBETCTBUM C MHCTPYKUUSMHU MO BBINOJTHEHUIO JAOOPATOPHBIX XMUMHUYECKUX
OTIBITOB MO MOJYYEHHIO M COOMpaHHUIO ra3000pa3HbIX BEUIECTB (BOIOpOAA U
KHCJIOPOJIa), MPUTOTOBJIICHUIO PACTBOPOB C OMpPENEIEHHONM MaccoBOW JoJiei
pPacTBOPEHHOIO  BEUIECTBA, IUIAHUPOBaTb W MPOBOAMTH  XUMHYECKHE
AKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOUIBIO
UHAMKATOPOB (JaKMycC, peHoIPTalIenH, METUIOPAHXK U IpyTHE).

K koHIy 0Oydenus B 9 kjiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX IMOHATHUN: XUMUYECKUNA DJIEMEHT,
aTOM, MOJIEKYJIa, MOH, KATHOH, aHUOH, IPOCTOE BEIIECTBO, CJI0KHOE BEILIECTBO,
BAJIEHTHOCTh, 3JEKTPOOTPHULATENBHOCTh, CTENEHb OKHCIEHUS, XHMHYECKas
peaKkimsi, XUMUYECKash CBS3b, TEIJIOBOM 3(DPEeKT peakuuu, MoJib, MOJSPHBIN
00BbEM, pacTBOp, IJNEKTPOJIMTBHI, HEIIEKTPOJIUTHL,  DIIEKTPOJIUTHYECKAS



JTUCCOLIMAIIMS, PpEeaKIMM HMOHHOTO0 OOMeHa, KaTalau3arop, XUMHUYECKOe
paBHOBecHue, OOpaTUMble W  HEOOpaTHUMBIE PEAKIUH, OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIHUH, OKHUCIUTEIb, BOCCTAHOBHUTEIb, OKHUCICHHUE H
BOCCTAQHOBJICHHE,  ajuloTpormsi,  aM(OTEepHOCTh,  XHMHYECKas  CBS3h
(xoBasieHTHas, MOHHAs!, METAJUTMYECKas ), KpUCTaJUIMUecKas pemérka, Koppo3us
METAJIJIOB, CIUJIAaBbl, CKOPOCTh XMMHUYECKON pEaKUHH, MPEICIbHO JOMYyCTHUMAs
koHueHntpanus [TJIK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUNA U MPUMEHSThH
3TU MOHSATHUS IPU ONMCAHUY BENIECTB U UX MIPEBPAICHUN;

MCIIOJIh30BaTh XUMUYECKYIO CHMBOJIUKY JIJISi COCTaBICHUS (DOPMYII BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONPENEIATh BAJICHTHOCTb U CTENEHb OKHUCJIEHUS XWMHUYECKUX DJIEMEHTOB B
COCAMHEHUAX  PA3JMYHOIO  COCTaBa, IPUHAJJICIKHOCTh  BEIIECTB K
onpenenéHHOMY KJIacCy COCIMHEHHM Mo (opMyiiaMm, BUJ XUMHUYECKOW CBS3U
(koBaJieHTHAsi, MOHHAs, METaJUIMYecKasi) B HEOPraHUYECKUX COCTUHEHUSX,
3apsii MOHA MO XUMHUYECKOU (hopMmysie, XapakTep Cpellbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCIUHEHUW, TUIl KPUCTAUIMYECKOW PEIIETKA KOHKPETHOTO
BEIIECTBA;

packpeiBath cMbIci [lepuoamueckoro 3akona JI. WM. Mengeneesa u
JIEMOHCTPUPOBATH €0 TOHUMAaHHUE: OMUCHIBATh U XapaKTepU30BaTh TAOJUYHYIO
dopmy [lepuoanueckoi cUCTEMbl XUMUYECKUX AJIEMEHTOB: Pa3inyaTh MOHSATUS
«rnaBHasg moarpymnmna (A-rpynma)» u «mnobounas mnoarpynmna (b-rpymma)y,
MaJible U OOJIBbIINE MEePUOJIbI, COOTHOCUTh 0003HAUEHMSI, KOTOPhIE UMEIOTCS B
MEePUOANYECKON TaONHUIIEe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUUYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, oOlllee YKciIO DJIEKTPOHOB U
pacrpenieieHde HMX 1O  DJIEKTPOHHBIM  CJIOSIM), OOBSICHATH  OOIIMe
3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB 3JIEMEHTOB M WX COCAWHEHUU B
npeaenax MajblX IEPUOJOB M TIJIABHBIX IMOAIPYNH C YYETOM CTPOEHHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XMUMHUYECKHE JJIEMEHThI, HEOPraHMYEeCKUE BEIIECTBa,
XUMHYECKHUE peakiuu (1o YUCITy U COCTaBy y4acTBYIOIIUX B PEAKIIUM BEIIECTB,
Mo TeruioBoMy S(PQeKTy, Mo M3MEHEHUIO CTeNeHeW OKHUCIICHHUS XHUMHUYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMME U CHCIUPUISCKHE XUMHUECKHUE
CBOMCTBA MPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPKIAsi ONUCAHUE NIPUMEPAMHU
MOJIEKYJISIDHBIX M HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX
pEeaKLHnii;



COCTaBIISITh YPaBHEHHsI JICKTPOITUTUYECKON TUCCOIMALIMN KUCIIOT, MIEIOYeH U
coJicl, TIONHBIE M COKpAUIEHHbIE YpPaBHEHUS pEaKkUuid HOHHOTO OOMEHa,
YpaBHEHUS PEaKIMi, MOATBEPKAAIOIINX CYIECTBOBAHHE T'€HETUYECKON CBSI3U
MEX/1y BEIIECTBAMHU PAa3IMUHBIX KJIACCOB;

pacKpplBaTh  CYIIHOCTh  OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX  pPEaKIHi
TIOCPEICTBOM COCTaBJICHHS 3JICKTPOHHOTO OaaHca dTHUX PEaKIIHii;
POTHO3UPOBATh CBOWCTBAa BEHICCTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKHUX TIPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;
BBIUYUCTISATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0 U MOJSIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO AJIEMEHTa 1Mo PopMyJie COeAMHEHNs, MAaCCOBYIO
JIOJTI0 BEIIECTBAa B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XMMHUECKOH
peaKiuy;

coOJI0/IaTh MpaBWJIa TOJIb30BAaHUS XMMHMUYECKOW TOCYJI0M W J1abopaTOpHBIM
o0opy0BaHUEM, a TAKXKe IMpaBujia 0OpallleHUs ¢ BEUIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMU IO BBIMOJHEHHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB TIO
MOJIYYEHUIO U COOMpAHUIO ra3000pa3HbIX BEUIECTB (aMMHUaKa M YIJIEKUCIIOrO
rasa);

MPOBOANTH PEAKIMH, TOATBEPKIAIONINE KAdYeCTBEHHBIM COCTaB PAa3IMYHBIX
BEIIECTB: pPAcClO3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMUA-, HOAWI-,
kapOoHar-, docdar-, CcuUIMKaT-, Cyabdar-, TUIPOKCUA-UOHBI, KATHOHBI
aMMOHUSI M HWOHBI M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B BOJHBIX
pPacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OIEpaIlii MBICIUTEILHOW NEATCIHbHOCTH — aHAIW3 |
CHUHTE3, CpaBHEHHE, 00OOIlEHHE, CUCTEMATH3allMIO, BBISIBICHUE NPUYUHHO-
CICICTBCHHBIX CBsI3¢ — I WM3Y4YEHUS CBOWCTB BEIIECTB M XHUMHYECCKHUX
peaxiuii, eCTeCTBEHHO-HAyYHbIE METO/IbI TIO3HAHUS — HAOIIOICHNE, U3MEPEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (pEabHBINA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumeHoBaHue pa3jiesioB u KosunvecTBO 4acoB duekTpoHHbIE (LM (pPOBbHIE)
n/n TeM MPOrpaMmbl Bcero KoHTpo/IbHBIE IpakTHYecKHe oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayabHbIe XUMUYECKUE OHITHS
11 Xumus — BakHas 00J1acTh 5 2 bu6mmoreka [IOK
€CTEeCTBO3HAHMS U https://m.edsoo.ru/7f41837c
MIPAKTUIECKON JCSITEILHOCTH
YeJIoBeKa
1.2 BeitecTBa 1 XUMHUYECKHE 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
Htoro mo pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ i HEOPraHU4YeCKUX BellecTB
2.1 Boznyx. Kucnopon. Ilonsitue 06 6 1 bubnnoreka [JOK
OKCHIaX https://m.edso0.ru/7f41837c
2.2 Bonopoa.Ilonstue o kucnorax u 8 1 bu6nmoreka [JOK
COJIAIX https://m.edsoo.ru/7f41837c
2.3 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmoreka [JOK
OCHOBAaHHUSX https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

3.1 [leprognueckuii 3aKoH 1 7 bubmumoreka [IOK
[Tepuonuueckas cucrema https://m.edso00.ru/7f41837c
XHMHYECKUX dj1eMeHToB /I, U.

MenaeneeBa. CtpoeHne aToma

3.2 XHUMHYECKas CBS3b. 8 bubmuoreka [JOK
OKHCIIUTENBHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN

Wroro no pazneny 15 bubmuoreka [IOK
https://m.edso0.ru/7f41837c
PesepBHOE BpeMms 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

Ne HaunmeHnoBaHmue pa3iesioB u KosmnuecTBo yacoB JJyieKTpOHHbBIE (LU POBbIE)
n/n TeM NPOrpaMMbl Bcero KoHTpo/IbHBIE IpakTHYecKne o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuu
1.1 [ToBTOpEHME 1 yIITyOJICHHE 5 1 bubmuorexa [IOK
3HAHUU OCHOBHBIX Pa3/IeJIOB https://m.edso00.ru/7f41a636
Kypca 8 kiacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnunoreka LIOK
XUMHYECKUX PeaKIui https://m.edso0.ru/7f41a636
1.3 DNEeKTPOIUTHYECKAS 8 1 1 Bbu6moteka [JOK
auccouranus. XUMUYECKUe https://m.edsoo.ru/7f41a636
peakIuu B pacTBOpax
Htoro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
2.1 OO01mas xapakTepucTHKa 4 1 bu6nmorexa LIOK
XUMHUYECKHX dreMeHToB VIIA- https://m.edsoo.ru/7f41a636
rpynsl. I'agorenst
2.2 OO11ast XapakTepUCTHKA 6 bubmuoteka [IOK
XUMHYECKHX dN1eMeHTOB VIA- https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u eé
COETMHEHUS
2.3 OO6mas xapakTepuCcTHKa 7 1 bubmuoreka [JOK

XUMHUYECKHX 3JIeMEeHTOB VA-
rpynmsl. A3oT, pocdop u ux
COEZIMHEHUS

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

2.4 OO0mrast xapakTepUCTHKA 8 Bu6muotexa [JOK
XAMUYECKHX 31eMeHToB |V A- https://m.edso0.ru/7f41a636
rpynnsl. YTiaepoa U KpeMHHUH,

U UX COCTUHEHUS
Hroro mo pazneny 25
Pa3gen 3. MeTaJJILI M BX COEIUHEHU ST

3.1 OO011e CBOMCTBA METAJNIOB 4 bubnnorexa [IOK

https://m.edso0.ru/7f41a636

3.2 Baxneiimye MeTauibl M UX 16 bubnunoreka LIOK
COCIMHEHUS https://m.edsoo.ru/7f41a636

Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa u Marepuainsl B 3 Bbu6moteka [JOK
JKU3HU YeJI0BeKa https://m.edso0.ru/7f41a636
Htoro no pazneny 3
PeszepBHOE BpeMms 3 bubnmoreka [JOK
https://m.edso0.ru/7f41a636
OBUIEE 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
https://m.edsoo.ru/7f41a636

ITOYPOYHOE INIAHUPOBAHUME

8 KIIACC
Ne Tema ypoka KosunvecTBO 4acoB Hdara DJIeKTPOHHbIE
n/m Bcero KonTtpoubnbie IlpakTnyeckue H3Y1CHHsH uugposeie
padoThI PadoThI oOpa3oBaTejibHbIE
pecypcsl
1 [Ipeamer xumun. Posb XMMUM B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [Tonsatre o MeToHaxX NO3HAHUSA B XUMUHU 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
3 [Ipaktuueckas pabora Ne 1 «IIpasuia 1 1 bubnnoreka [JOK
paboThI B 1a00OpaTOPUU U IPUEMBI https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ J1abopaTopHbIM
000pyI0BaHUEM)
4 Yuctele BemecTBa U cmecu. CrmocoOb! 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
5 [TpakTuueckas padota Ne 2 «Paznenenue 1 1 bubnuoteka [JOK
cMeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN https://m.edsoo.ru/ff0d28c8
COIIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnnorexka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie u Cl10KHBIE BEIIECTBA 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnmuotexa [JOK

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

10

3aKOH IOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckas popmyia. BareHTHOCTH
aTOMOB XUMHUYECKUX JIEMEHTOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2eae

11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTeNnbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 1011 XUMAYECKOTO DJIEMEHTA B bu6mmoreka [IOK
COETUHEHUN https://m.edsoo.ru/ff0d350c

13 KomunuecTBo BemectBa. Moss. MomnspHas bu6mmoreka [IOK
macca https://m.edso0.ru/ff0d5230

14 du3nYecKre U XUMUYECKUE SBICHUS. bu6mmoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku U ycaoBHsI MPOTEKAHUS bubnnoreka [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHYECKUE YPAaBHEHUS https://m.edsoo0.ru/ff0d3b88

17 Brranciienust kommyaecTBa, MacChl BEIIECTBA bu6mmoreka [IOK
110 YPaBHEHUSIM XUMHUYECKUX PEaKIUN https://m.edsoo0.ru/ff0d5708

18 Knaccuukanus XuMU4ecKkux peaxkiun bubnuoreka [IOK
(coenrHEHUsI, Pa3I0KESHHUS, 3aMEIIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

19 M. B. JJoMmOHOCOB — y4€HBIii- bubnuoreka [IOK
sHIMKIoneaucT. O0o0IIeHNe 1 https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH

20 KontponsHas pabora «Bemecta u bubmmoreka [IOK
XUMHYECKUE PEAKIIUN) https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cmech razos. Coctas Bo3nyxa. bubnuoreka [IOK

KI/ICJ'IOPOJI — DJIEMCHT U IMPOCTOC BCUICCTBO.

O30H

https://m.edsoo.ru/ff0d448e



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

22

duznueckre 1 XUMUYECKHE CBOMCTBA
KHCJIOpoJia (peaKIuy OKUCICHUS, TOPEHUE).
ITonsartue 00 oxkcumax

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4614

23 CriocoOsI MOTy4eHHST KHCIIOPO/Ia B bubnmoreka [JOK
nabopaTopuu ¥ IPOMBIIIUICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa

24 TennoBoii 3 PeKT XMMUIECKOH peaKIuu, bubmuorexa [JOK
MIOHATHE O TEPMOXUMHUYECKOM YPAaBHECHUH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaKIIHSIX

25 TomnuBo (HedTh, yroiab U MeTaH). bubnnoreka [JOK
3arpsi3HeHue BO3AyXxa, CIOCOObI €ro https://m.edsoo.ru/ff0d4c4a
MIPeI0TBPALCHUS

26 [IpakTuueckas padbora Ne 3 «Ilomyuenue u bubnnoreka [JOK
coOupaHue KHCIOpOo/1a, U3yUYeHUe ero https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

27 Bonopos — 35eMeHT 1 IpoCcToe BELIECTBO. bubnnorexa [HOK
Haxoxnenue B npupose https://m.edsoo.ru/ff0d4dd0

28 du3nYecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo

29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmuorexa [JOK

https://m.edso0.ru/ff0d50d2

30 CrniocoOsI osTy4eHus BOAOPOa B bubnunorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0

31 [IpakTuueckas padora Ne 4 «Ilomyuenue u bubnnoreka [JOK
coOupaHue BOAOPOJa, U3YUCHHE €ro https://m.edsoo.ru/ff0d4f42
CBOKCTBY

32 Mosmsipabiii 00bE€M ra3oB. 3aK0H ABOTaIPO bubnmuotexa [JOK

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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33

Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA
rasa o ero u3BeCTHOMY KOJIMYECTBY
BEIIECTBA W 00BEMY

bubmuorexa [JOK
https://m.edsoo.ru/ff0d55a0

34 Brruncnenus 006EMOB ra30B M0 ypaBHEHUIO bubnmoreka [JOK
peaKkii Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edso0.ru/ff0d5708
OTHOILIIEHUI ra30B

35 dusnyeckre 1 XUMHUYECKHAE CBOMCTBA BOIbI bu6mmoreka [IOK

https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwii. [Tonstre 06 bubmmoreka [JOK
WHJIHKATOpax https://m.edsoo.ru/ff0d59e2

37 Bopa kak pactBoputens. Haceiennasie u bu6mmoreka [IOK
HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 101 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE

38 [IpakTuueckas padora Ne 5 bubnunoreka [JOK
«ITpuroroByieHuE pacCTBOPOB C https://m.edsoo.ru/ff0d5eba
onpeaeIEHHON MacCOBOM JT0eH
pPacTBOPEHHOTO BELIECTBAY

39 KonTponbras padora «Kucmopoa. Bogopos. bubmmoreka [JOK
Boga» https://m.edso00.ru/ff0d6342

40 Oxkcupl: cocTaB, KJIacCupUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TonyueHnue u XMMHUYECKHE CBOMCTBA bubnunorexa [JOK
KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenne u XMMHUYECKHE CBOMCTBA bubnmuotexa [JOK

OCHOBaHUI

https://m.edsoo.ru/ff0d67ca



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

44 Kucnotsl: cocras, kinaccudukaus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XuMHUYECKHUE CBOMCTBA KUCTIOT bubnmoreka [JOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATYpPa, CIIOCOOBI bubnmoreka [JOK
MOJyYECHUS, XAMUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
47 [IpakTrueckas padota Ne 6 «Pemenue bubmuorexa [JOK
SKCIEPUMEHTAIBHBIX 33714 10 TEME https://m.edsoo.ru/00ad9b7c
OcHOBHBIE KJIaCCHl HEOPTaHUICCKUX
COEIMHEHUIN»
48 ['eneTnueckas cBsI3b MEXKIY Kiaccamu bu6mmoreka [IOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
49 O0o001IeHNEe ¥ CHCTeMAaTH3alns 3HAHUN bubmmoreka [JOK
https://m.eds00.ru/00ad9ch2
50 KonTponbHas padota "OCHOBHBIE KIIACChI bubnnoreka [JOK
HEOPraHWYECKUX COCAMHEHUMN" https://m.edsoo.ru/00ad9ela
51 [TepBbie MONMBITKH KIacCUPUKAITIT bubnuotexa [JOK
XUMHYECKHX 31eMEHTOB. [loHsiTHE O https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMCHTOB
52 Ilepuoanueckuii 3axoH u Ilepuoanueckas bubnnorexka [JOK
cUCTEMa XUMHUYECKUX 351eMeHToB /1. 1. https://m.edsoo.ru/00ada52c
Menneneena
53 [lepuoapl, rpynnsl, OATPYMIIbI bubnunorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX sJIEP. bubnmnoreka [JOK
N3oronst https://m.edsoo.ru/00ada342
55 CtpoeHue 3NIeKTPOHHBIX 000JI0YeK aTOMOB bubnmnoreka [JOK

aneMeHToB llepuoanyeckoii cucrems! . H.

https://m.edsoo.ru/00ada6bc
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Menpeneena

56 XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA T10 bubmuorexa [JOK
ero nosioxkeHuto B [lepuoanueckoii cucreme https://m.edsoo.ru/00ada824
. 1. MenneneeBa
57 3navenue [leproauyeckoro 3akoHa s bu6mmoreka [IOK
pa3BuUTHs Hayku U npaktuku. /1. 1. https://m.edsoo.ru/00ada96e
MenaeneeB — y4€HbIN, IEaror u
rpa)xIaHuH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnnoreka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBs3b bubnuorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBasienTHas mossipHasi XUMHUYECKasi CBSI3b bubnuorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOJIIpHAs XUMHYECKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCITCHUS bubnuotexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTETHLHBIC bubmmoreka [JOK
peakuuu https://m.edso00.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIH bubnuoteka [JOK
https://m.edso00.ru/00adb076
65 Hrorosas koHTpoOIbHAs paboTa bubnuotexa [JOK
https://m.edsoo.ru/00adb486
66 PesepBHEIi ypok. O000IICHHE 1 bubmmoreka [JOK
cUCTEeMaTH3aInsI 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHelit ypok. O6o01eHne bubnmnoreka [JOK

cUCTEMaTH3aInsI 3HaHUH

https://m.edso0.ru/00ad9cb2
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68 PesepBHelil ypok. O600IcHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne Tema ypoka KosunvecTBO 4acoB Hdara DJIeKTPOHHbIE
n/m Bcero  Kontpoabhbie Ilpaktuyeckune H3YyHYCHUS uugposeie
paGoTsI paGoTeI oOpa3oBaTejibHbIE
pecypcsbl

1 [Tepuonnueckuii 3akoH. [lepumonnueckas 1 bu6mmoreka [IOK
crucTemMa XuMu4eckux 3nemeHToB /1. U. https://m.edsoo.ru/00adb59
Menneneena

2 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 bubnnoreka [JOK
XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX https://m.eds00.ru/00adb6b6
MEePHUOIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKHUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapsl xumMuueckoil CBA3U U TUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6

5 BxonHast koHTposibHAs paboTa 1

6 Knaccudukanms XuMuueckux peakiui 1mo 1 bubnuoteka [JOK
Pa3JIMYHBIM IPU3HAKaM https://m.edsoo.ru/00adbch0

7 [ToHsiTHE O CKOPOCTH XUMHUYECKOU 1 bubnunorexa [JOK
peakuuu. [IoHsATHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaAKIIHSIX

8 [ToHsiTHE O XUMHUYECKOM PAaBHOBECHH. 1 bubnunorexa [JOK
@DakTOpBI, BIUAIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKON pPeaKINK U TIOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHUS

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK

peaxiuu

https://m.edsoo.ru/00adcade
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10

Teopus 3IEKTPOIUTUYECKON
muccouuanuu. CHUibHbIE U cialble
AIEKTPOJIUTHI

bubmuorexa [JOK
https://m.edsoo.ru/00adcd68

11 Wonnble ypaBHEHUS peakuii bubmumoreka [IOK
https://m.edso00.ru/00add448
12 XUMHUYECKHEe CBOMCTBA KUCTIOT U bubmuoreka [JOK
OCHOBAHMI B CBETE NPEACTABICHUN 00 https://m.eds00.ru/00add5d8
JIEKTPOIUTUYECKOHN UCCOLAlUN
13 XuMHUYeCcKrue CBOMCTBA COJICH B CBETE bu6mmorexa [IOK
NPECTaBICHUN 00 SIEKTPOTUTHUECKON https://m.edso0.ru/00add8b2
JIMCCOIMALINT
14 [TonsiTHe O THIPOIU3E COCH bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4
15 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN bubnuorexa [JOK
https://m.edsoo.ru/00addd12
16 [IpakTuueckast padora Ne 1 «Pemenue bubnnorexa [JOK
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME https://m.edsoo.ru/00addbfa
DIEKTPOTUTHYECKAS TUCCOIHALINS
17 KonrponsHas pabora bubnuoreka [IOK
«DNEKTPOIUTUYECKAS] TUCCOLIAALIHSL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX»
18 OO011ast XapaKTepUCTHKA FaJOr€HOB. bubnuoreka [IOK
XHUMHUUYECKHUE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 Xnoposogoposa. CossiHast KUCIIOTa, bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA, IOJyYEHUE, https://m.edsoo.ru/00ade104
pUMEHEeHHE
20 [Mpaktudeckas padora Ne 2 «Ilomydenue bubmmoreka [IOK

COJITHOW KHMCJIOTBI, U3y4Y€HHE €€ CBOMCTB»

https://m.edso0.ru/00ade348
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21

Brruucnenust mo ypaBHEHUSIM XUMHUYECKUX
pEaKIMii, €ClIi OJIMH U3 PEarcHTOB JaH B

bubmuorexa [JOK
https://m.edsoo.ru/00ade488

U30BITKE
22 OO6mas xapakrepucTrka 31eMeHToB VIA- bubmumoreka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
23 AJI0TpOTIHBIE MOJU(DUKAITUN CEPBHI. bubmuorexa [JOK
Haxoxnenue cepbl u €€ COeTMHEHUH B https://m.edsoo.ru/00ade64a
npupojae. XuMHUECKUE CBOMCTBA CEPhI
24 CepoBoaopoi, ctpoenue, Gpu3ndecKkue u bubnnoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
25 Oxkcuapl cepbl. CepHas KMCIIOTA, bubnuorexa [JOK
du3HYECKHEe M XUMUIECKIE CBOMCTRA, https://m.edsoo.ru/00adea28
pUMEHEHUE
26 XHMHYECKUE pPEeaKliny, JIeXkKalllie B OCHOBE bubnnorexa [HOK
MPOMBIIIICHHOTO CII0C00a MOTyYeHHS https://m.edsoo.ru/00adec8a
CEpPHOM KUCIOThL. XUMUYECKOE
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl
COEZIMHEHUSIMU CEpbl
27 Brrarncnenne MaccoBoit 1071 BBIXOA bu6mmoreka [IOK
IIPOJIYKTA PEAKIINU https://m.edsoo.ru/00adec8a
28 OO11as xapakTepucTHKa 31eMeHTOB VA- bubnuoreka [IOK
rpynnsl. A30T, paCIpOCTpPaHEHHE B https://m.edsoo.ru/00adeea6
npupoe, Gu3ndeckue 1 XUMHYECKUe
CBOMCTBA
29 AMMHaK, ero pu3nvecKue 1 XUMUYECKHe bubnuorexa [IOK
CBOMCTBA, [TOJIyYEHUE U IIPUMEHEHUE https://m.eds00.ru/00adf004
30 [TpakTuaeckas padota Ne 3 «Ilomyuenue bubmmoreka [JOK

aMMHaKa, U3y4ECHHUE €r0 CBOMCTBY

https://m.edso0.ru/00adf180
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31 A3oTHas Kuciora, e€¢ Gu3nvecKue u bubnmoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306

32 Hcnonp3oBanre HUTPATOB U COJIEH bubnmoreka [JOK
aMMOHUS B KQ4€CTBE MUHEPAIBHBIX https://m.edsoo.ru/00adf518
yaoOpeHnii. XUMHUECKOe 3arps3HCHHE
OKPY’KaIOIIEH Cpebl COEUHEHUSIMHU a30Ta

33 ®docdop. Oxcua pochopa (V) u bubmuorexa [JOK
docdopnas kuciora, pusndeckue u https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOMCTBA, MOJyYEHUE

34 Hcnonp3oBanue pocharoB B kauecTBe bu6mmoreka [IOK
MUHEPATBHBIX YI00peHHid. 3arpsi3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu

35 VYrnepon, pacnpocTpaHEHUE B IPUPOJIE, bubnnoreka [JOK
(bU3HYECKUEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 Oxkcupel yrieposaa, ux Gpu3ndeckue u bubnuorexa [JOK
XUMHYECKHE CBOICTBA. DKOJIOTUYECKUE https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoza (1V)

37 VYronbHast KUCIO0Ta U €€ CoNu bubnuotexa [JOK

https://m.edso00.ru/00ae006c

38 [MpakTudeckas padora Ne 4 «[lorydenue bubmmoreka [JOK
yIJIEKHCIIOro ra3a. KauecTBeHHas peakuus https://m.edsoo.ru/00ae027e
Ha KapOOHAT-UOH»

39 [TepBoHauanbHbIE MOHATHS 00 bubnmoreka [JOK
OPraHMYECKHUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoa

40 Kpemnuii u ero coennuenus bubmuorexa [JOK

https://m.edsoo.ru/00ae080a
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41

[IpakTuueckas padora Ne 5 «Pemenue
JKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
Baxxueiine HeMeTaIbl U UX

bubmuorexa [JOK
https://m.edsoo.ru/00ae0bf2

COCTMHCHUS
42 KontponpHas pabora «Baxueiimme bubmumorexa [IOK
HEeMeTaJlIbl ¥ UX COCIUHECHUS https://m.edsoo.ru/00ae0e18
43 OO0m1as xapakTeprucTHKa XUMHYECKUX bubmuorexa [JOK
3JIEMEHTOB — METAJUIOB. MeTaimnyeckas https://m.edsoo.ru/00ae103e
CBSI3b M METAUTUYCCKAS KPUCTAJUTMYCCKAS
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
44 XUMHUYECKHE CBOMCTBA METAILIIOB. bubmuorexa [JOK
DIIEKTPOXUMUYECKUN P HAIPSHKEHUM https://m.edso00.ru/00ae1156
METaJIJIOB
45 OO61mue crocoObl MOTYyYEHUS! METAILIOB. bu6mmoreka [IOK
CnnaBbl. BerunciieHus o ypaBHEHUSAM https://m.eds00.ru/00ae1156
XUMUYECKHUX PEaKIIUN, €CITH OJIUH U3
peareHToB COAEPKHUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAJIIOB bubnmnorexa [JOK
https://m.edso00.ru/00ae1278
47 [IlenounbIe MeTaITBI bubmuorexa [JOK
https://m.edsoo.ru/00ae14b2
48 Oxcuapl ¥ TMAPOKCHUIBI HATPUS U Kallus bubnuoreka [IOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMenbHbIE METAIIIBI — KaTbIHH bubmuorexa [JOK
Y MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiimue coequHeHns KanbIus bubnmoreka [JOK
https://m.edsoo.ru/00ae15e8
51 O06o00meHre U cucTeMaTr3aIs 3HaHUH
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52 JKécTkoCcTh BOJIBI U CLIOCOOBI €€ bubnmoreka [JOK
YCTpaHECHUSA https://m.edso00.ru/00ae1886
53 [Ipaktudeckas padora Ne 6 « KécTrocTh bubnmoreka [JOK
BOJIbl U METO/BI €€ YCTPAHECHUS» https://m.edsoo.ru/00aelae8
54 AnroMuHUH bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK
THIPOKCHIA https://m.edso0.ru/00aelc64
56 Kenezo bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86
57 Oxcupl, ruapoKcuasl i cou xkenesa (11) bu6mmoreka [IOK
u xenesa (1) https://m.edso0.ru/00ae35e6
58 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN
59 [TpakTuueckas pabota Ne 7 «Pemienue bubnnoreka [JOK
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/00ae3de8
Baxueiimre MeTamuibl U UX COSTUHEHUSDY
60 Brruncnenus o ypaBHEHUSIM XUMHUYECKUX bubnunorexa [JOK
peaxLtii, eCiIi OJMH U3 PEarcHTOB JaH B https://m.edso00.ru/00ae1750
U30BITKE UITU COJEPIKUT MPUMECH.
Brraucinennsa MaccoBoil J0OJIM BBEIXOZA
MPOYKTA PEaKIuu
61 O06o01IeHre u cucTeMaTu3alus 3HaHu|
62 Hroroas xoHTpoabHas pabora
63 BemiectBa u MmaTepuansl B TOBCEHEBHOM bubmuorexa [JOK
JKA3HU YEJI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNE OKPY KAIOIIEH bubnuotexa [JOK
cpensl https://m.edso00.ru/00ae4270
65 Ponp xvmMuu B pelIeHHH 3KOJIOTHYECKHUX bubnnorexa [JOK
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npobiem https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHNE 1 1 bubmuorexa [JOK

cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBHbIil ypok. O6001IeHNE 1 1 bubmuorexa [JOK

cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBueiit ypok. O000mIeHNE U 1 bubnmoreka [JOK

cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBILEE KOJIMYECTBO YACOB I10 68
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