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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma MO XMMHM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHOl paboueil mporpammbl
BOCIIUTAHUS U C YYETOM KOHLIECTIIMU MPENOJaBAHUS YUYEOHOT0 MpeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOy4eHMs, BOCHHMTAHMS M PAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTenbHOE IIPEIMETHOE COJZIep KaHueE,
IpeaycCMaTpuBaeT paclpeiesieHue €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE I1O0
paszzmenam M TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHyEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipoliecca, BO3PACTHBIX
0COOCHHOCTEM OOyuaroluxcs, OIpeaesieT BO3MOXXHOCTH IpeaMera  JUls
peanu3anuu TpeOOBAHUN K pe3ysibTaTaM OCBOECHMSI OCHOBHOHM 0Opa3oBaTesbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOLIEro oOpa3oBaHMsl, a TakKe TpeOOBaHHUM K
pe3ynbTaTam 0o0y4eHUs XUMUU Ha YPOBHE LIEJIEH M3yUYeHUs MPEeaMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIHON JEATEIbHOCTH OOyYarolmerocs IO OCBOCHHIO
y4eOHOT0 Co/IepKaHUs.

3HaHME XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
o0Oy4Jaromierocsi, €ro MpeACTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHs TJI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuenue xumun:

CHOCOOCTBYET  peanu3aldyd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPHI JMYHOCTH, €€ 001I1eH U PyHKITMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIPHOW  Y4eOHOM JIESITENIbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(PECCUOHAILHOMN JAESITENbHOCTH;

3HAKOMHUT CO CHEHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YUaIOLINXCS;



criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAaY4YHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUaAIOIINXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
CoJllep)KaHMsl  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpa)kK€HHEM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare e&
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHUE OOYYalOIIMMUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHM XWUMHUU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX MOHSATHI
OPraHUYECKON XUMUH.

CtpykTypa coiep’kaHHusl MPOTrpaMMbl IO XUMHH C(POpMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 mojxoaa K €€ mzyueHuto. CojaepkaHue CKIIQIbIBACTCS U3 CUCTEMBbI
MMOHATHN O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMBI TOHATUH O XMMHUYECKON
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYpPHO OPraHU30BaHbl I10 TPUHIIMITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

—aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

—Ilepuonnyeckoro 3akona . 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XHMUM;

—YUY€HHUA O CTPOCHHHU aTOMa U XUMHUYECKOM CBSI3H;

—TIpEJCTAaBIICHHH 00 DJIEKTPOJUTUYECKOM JWCCOIMAIlMA  BEIICCTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JPYroMy, BBINOJHSASA (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpPA B JIOTHUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKalomui MHpY,
«buonorus. 5—7 knacce» U «PuU3KKa. 7 KjIaccy.

[Ipy w3yuyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWA OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHWU CHUCTEMbl XUMHYECKUX
3HAHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,



JOCTYIHBIX O00O0OILIEHUII MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUU TO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
NESATEIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

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

—(pOpPMUPOBAHUE UHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—HalpaBJIE€HHOCTh  OOy4YeHMs] Ha  CHCTEMAaTH4YEeCKOEe  MpUOOIIECHHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIbHOM JE€ATEIbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

—00ecrneyeHre yClIoBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0yYarOIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

—(hopMupoBanre 00mer (YHKIIMOHAIBHON W  €CTECTBEHHO-HAYyYHOMU
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;

—(popMupoBaHUEe Yy  OOydYarOIIMXCS  T'yYMaHUCTHMUYECKHUX  OTHOILIEHUH,
MOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHWWA [UIsi BBIPAOOTKH HKOJIOTHUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIBHOCTH B LEJIAX
COXPAHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

—pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO H
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHs  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 KIIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJNOBEKA. XUMHS B CUCTEME HAYK.
Tema u BemectBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPETAaTHOE COCTOSTHHUE
BemlecTB. [loHsiTHe O MeTojax Mo3HaHUSI B XUMHUU. UHMCThIE BEHIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaneHTHOCTH aTOMOB XUMHUYECKUX JIJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJIsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eIUHUI] BemiecTBa. Pacuérel mo dopmyiam
XUMUYECKUX COCTUHEHUM.

duzryeckre U XMMUYECKUE SIBJICHUS. XUMUYECKasi peakius U €€ MPU3HAKU.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUi (COeTUHEHUs, Pa3JI0KEHUSI, 3aMEIIEeHUs, OOMEHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOHW MOCYI0M, mpaBWjiaMu paboThl B JaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MJIaBJICHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX pPeakiuil (pasjioxkeHUue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (II) npu HarpeBaHuM, B3auMOJEHUCTBHE kKefe3a ¢ pacTBopoM cosn Menu (11),
U3Y4YEHUE CIOCOOOB PA3JCICHHs] CMECEH: ¢ MOMOIIBI0 MarHuTa, (PuiIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLIAINSA, XpoMaTorpadusi, MpoBEICHNUE OUYNCTKH TOBApEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:kHeiimue npeacTaBuTe I HEOPraHNYECKUX BellECTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — a3neMeHT U mpocToe
BemecTBo. HaxoknmeHue kucimopoma B Tpupoie, (U3HMYECKHE W XUMHUYECKUE



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

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bomopon — »snemeHT W mpoctoe BemiecTBo. HaxoxkaeHue 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 pactBoputenb. PacTBOpEIL
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.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OUUCTKA NPUPOTHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  coieoOpasyroiue (OCHOBHBIE, KHUCJIOTHBbIC, aM(OTEepHbIE) U
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

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

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerona.
[lonydeHnue KUCIoT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tomyuyenue counei.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOaa B BO3IyX€E, IMOJTyUYECHHE,
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, MOJy4YeHUE, COOMpaHHWE, PACMO3HABAHHE W U3YUYCHHE
CBOMCTB BOJOpoJa (TOpeHue), B3auMojelcTBue Bojopoaa ¢ okcujaom meau (II)
(BO3MOXXHO HWCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU



MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECUCTBUE BOABI C METAJJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUJEOMATEpPUAIIOB),
UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB pPA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumojieiictBua okcuga meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI,
KHCJIOT C MeETajulaMHi, pEeakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajlla JPYTHM W3 PacTBOpa COJU, PEUICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHelllne KiIacchl HEOPraHUYECKHUX
COCTMHEHUI».

Iepuoanuecknii 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
ieMeHToB JI. U. MengeneeBa. CtpoeHune aroMoB. XHMHYECKasi CBA3b.
OxucIANTEeTbHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

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

[Tepuonnueckuit 3akoH. [leproanueckas cucteMa XUMAYECKHUX 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.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnexkTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[lepnognueckorn cucremsl [[. M. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUSI pajJnyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYNIIaM U IEPUOJAM.

3navenue [lepuoauueckoro 3akoHa u [lepruoauyueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
rpaXJaHVH.

Xumudeckass cBa3b. KoBajeHTHass (moyisipHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4deHHe oO0pa3loB BEHIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,



WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHNUS).

Meswcnpeomemmnuwie céasu

Peanmusanuss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHATUM, TAK W MOHATHU, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4HbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMepPUOIUIHOCTh, HAOJIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

dusuka: Marepus, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, AIEKTPUUECKUIN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUE BEIIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHETHI, 3BE311bI, COHIIE.

buonorus: dorocunres, apixanue, 6nocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBHI,
MOJIE3HBIE UCKOMAaeMBbIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKasi peaKIus

[Iepronnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DHJIIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalus, Kaldbluid M HX
COCMHCHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaims 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COCIMHEHUM, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccuduxanys XuMUIECKUX PeaKIuii MO pa3IMYHbIM IMPU3HAKaM (10 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBomMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
Y4acCTHUIO KaTajiu3aTopa). JK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKUE
ypaBHEHUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKON peakinuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX M Te€TEPOreHHBIX
peakuusax. Ilonsatue o xkaranuze. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,



BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
PaBHOBECHSL.

OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKunu. CocraBiieHue YpaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HKCIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus ANEKTPONUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakuun noHHOro oOMeHa. Y clioBUsI MPOTEKAHUSI peaKIMid HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBIE WOHHBIE YypaBHEHUSA peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM U cCOJell B CBeTE TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOM
nuccounanu. KauectBeHHbIe peakiini Ha MOHBL. [IOHSITHE O TMAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMUA KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKinu
OT BO3JEUCTBUSL Pa3UYHBIX (PAKTOPOB, HCCICIOBAHUE DJIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEILIECTB, MPOLECCa AUCCOUMAIMUA KHCJIOT, WIEJI04Yed U COJIEr
(BO3MOXXHO  HCMOJB30BAHME BHUJEO MAaTEPHAIIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONIUX  TNPU3HAKU  TPOTEKAHMS  PEakiMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcaaka, BBIICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WJUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropenue, peakiuu pa3fioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOCHHOCTH CTPOCHUS aTOMOB,
XapakTepHbIe cTeneHru okucieHus. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaMy, HEMeTaUlaMy, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. [lelicTBre
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BaKHEHIIHMEe XJOPUIbI U UX
HaXOXJCHHUE B IPUPOJIE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3MUECKHE U



XUMHUYecKue cBOMCTBA. OKCHUIIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHUIIOB.
Cepnass kmcioTa, (Qu3nUeckne ¢ XUMUYECKHE CBOWCTBa (00mmMe Kak
MPEACTaBUTENS Kjacca KHCIOT W cCrhenupuieckrne). XHWMHUYECKHE pPEaKInu,
JeKalue B OCHOBE IMPOMBIINUICHHOTO CIOCO0a TMOJyYeHHUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoil kucnoThl. Cojivi CEpHOI KUCIIOTHI, KAUECTBEHHAs! PEaKIIMs Ha
cyibdar-uon. HaxoxeHue cepbl U €€ COCAMHEHH B MIpHUpoje. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakTtepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKHCIICHHs. A30T, PaclpOCTpPaHCHHE B MPHUPO/IE,
bu3nYecKue U XUMHYECKHe CBOiCTBA. KpyroBopot azora B mpupoje. AMMHaK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJydyeHue u npuMenenue. Coiu aMMOHUS,
ux GU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ ToJydeHHe, (QU3MUYECKHUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcmonp3oBaHne HUTPATOB M COJICM aMMOHHS B KadeCTBE MHHEPATbHBIX
yao0peHuil. XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIECH CpeIbl COCTMHCHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciaora, Pu3ndecKue U XUMUIESCKHE CBOMCTRA,
nosyderue. Mcrnons3oBanue GocdaTtoB B Ka4ueCcTBE MUHEPATHHBIX YI0OPEHUM.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCMICHW  OKHUCJICHHWS.  YTJIEpOA,  aJUIOTPOITHBIC
MOAM(UKAIINKA, PACIPOCTPAHCHUE B MpuUpoae, (U3UYECKUE U XUMHUYCCKHEC
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MEI,
MOJIyYeHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumorteza rmo0anbHOTO TOTEIUICHUS KJIMMaTa, IMaPHUKOBBIN
s dekt. YronpHas KUCI0Ta U €€ COMH, X (PU3HYECKHEe W XMMHUYCCKHE CBOMCTBA,
MOJIydeHUE W TNpUMEHEeHHWe. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH U CEIBCKOM
XO3SIUCTBE.

[TepBoHAYATEHBIE TTOHATHS 00 OPraHUYCCKUX BEIIECTBAX KaK O COCAMHCHUSX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHJICH, dTAHOJI, TJIUIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKK YTIIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOAYKThI WX TmepepaboTku (O€H3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKN BaXKHBIX BEILIECTBAX: KUpax, Oelikax, yriieBoJlax — U X



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
okcuzae kpemuus (IV) u kpemuueBoil kucnore. CHIMKaThl, UX UCIOJIb30BAaHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHelilne cTpouTenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIEeMEeHT, O0eTOH, keye300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4CHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
IIPOBEICHHE KAUECTBEHHBIX PEAKIMN Ha XJIOPU-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TPOTEKAHMsI, OIBIThI, OTpaKalmue (PU3NYECKHUEe W XHMHUYECKHE CBOMCTBA
rajJlOrT€HOB M MX COEIMHEHUM (BO3MOXKHO MCIOJIb30BAaHUE BUICOMATEPHUAIIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHUE C
oOpasmamu  ceppl M €€  COCOUHEHUSMH  (BO3MOXKHO  MCIOJIb30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIMBaHUs caxapa Mo JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YCHUE XHUMHUYECKUX CBOMCTB
pa30aBIE€HHOI 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 (HOocHOPHBIX yI0OpeHUl, MoayyeHue,
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 UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHue Moenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HAaBaHUE U W3YUYCHHE
CBOMCTB YTJICKMCJIOTO Ta3a, MPOBEICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT |
CWIMKAT-UOHbl M M3YyYECHHE TMPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aza4 1o reme «BakHel1e HeMeTaliIbl 1 UX COSIUHEHUSY .

MeTtasiibl M X COeTUHEHUS

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayuinueckas CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMHUYECKUH  pAl
HanpspkeHU MetawioB. OuU3nyeckue U XMMUYEeCKrue CBOMCTBAa MeTauioB. OO0ume



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

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHAYECKHX
sanemeHToB . 1. MenpaeneeBa, CTpOCHHE MX ATOMOB, HAXOXKJICHUE B MHPHUPOJE.
dusznyeckue ¥ XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTpusa U Kaus). OKCUAbl U
TUJAPOKCHABI HaTpusd W Kanus. [IpuMeHeHHe IIEJIOYHBIX 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 Kanblusa. BaxkHeilme coequHEHWS Kalblusd (OKCHJ, THIAPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AJtoMuHUN: TTo1o)keHue B [leproandeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE aTtoma, HaxXoXxAcHWE B mnpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aTOMUHHS. AMQPOTEPHBIE CBOMCTBA OKCUIA W THAPOKCHIA
ATIOMUHHS.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaxXOXKJAeHUE B npupoae. Pusnyeckue Hu
XUMHUUYECKHEe CBOMCTBA kene3a. OKCHIbI, THIAPOKCU bl U cosn xenesa (I1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

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 HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCa TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXKHO  MCIIOJIL30BAHME  BHIECOMATEpPUANIOB), IPU3HAKOB  MPOTEKAHUSA
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajabllMs, allOMUHUS, I[IMHKA, *Keje3a
(IT) u xenesza (III), mequ (II), HabGnroAeHNE U OMMCAHUE MPOLECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 M0 TeMe «BakHenme
METaJIJIbI U KX COCUHEHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBsa m Marepuanibl B ITOBCEIHEBHOM XWU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momoipb npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.



XUMHUECKOE 3arps3HEHUE OKpyKarolleh cpenbl (MpefesbHas IOomycTUMas
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-HAYUYHBbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, HW3MEPEHHUE, MOJIeib, SBICHUE, MaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHAIIBI.

dusnka: MaTepus, aToM, D3JEKTPOH, IMPOTOH, HEWTPOH, WOH, HYKIH],
W30TOTBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUN 3apsii, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTh, KpUCTAJUITMUECKAast
peméTka, CIUIaBbl, (PU3MYECKHE BEIUYUHBI, €IUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbIE TOPOJBI,
TMI0JIC3HBIC UCKOITAaeMbIe, TOTUTUBO, BOJAHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUS XHMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOMN EATEIIBHOCTH B COOTBETCTBUU C TPAAULIHOHHBIMA POCCUHUCKUMU
COLIMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, IPUHATBIMU B
oOlIeCTBEe MpaBUJIaMd U HOPMaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT IpolleccaM
CaMOTMO3HAHUSs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0yYarOIINXCA.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUHd U
pacIIMpEHNE ONbITA ACITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)nIaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEAUIO, NOHUMAaHHs 3HAYCHUS XUMHUUYECKOM HAyKU B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPENOBbIX JOCTMIKEHHUSAX M OTKPBITUAX MHUPOBOM M OTCYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIECTBA;

2)rpamaaHCKOro BOCIIMTAHUA:

NIPEACTABICHAS] O COLMAIBHBIX HOPMax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATEIbCKOM, TBOPYECKOM W JAPYrHX  BHJAAX
JESTEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IpU
BBIMIOJIHEHUHM Y4EOHBIX, I103HABATEIbHBIX 3a7a4, BBIMOJIHEHUH XHUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Y4YEOHOU NeSITENBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C ITO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3)IIEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOU pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKW U COCTaBISAIOLINE
OCHOBY JUIsl TIOHMMAHUS CYIIHOCTH HAYYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEIIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUH IO
XUMHUHM, HEOOXOIUMBbIE Jii OOBSCHEHHS HaOJII0JaeMbIX MPOLECCOB U SIBJICHUH,
MO3HABATENIbHOM, MHPOPMAIIMOHHON U YHUTATEIbCKON KyJIbTYPBl, B TOM YHUCIE



HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4EOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYpPOH, MOCTYMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4)popMupoBaHUSA KYJIbTYPbI 310POBbS.

OCO3HAHWE IIEHHOCTH JW3HHU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUNA W
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJAMMOCTA COOJIOJIEHUsT TpaBUi OE30MacCHOCTH TMpPU OOpallleHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K MPAKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3InyHOro poja,
YBOKECHUE K TPYyILy M pe3yjibTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOW TPAECKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON Mpo(]ecCHOHATBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6)3K0,10r149eCKOro BOCIIUTAHMS:

HKOJIOTUYECKM 1EJIeCO00pa3HOE OTHOIICHHE K MNPUPOJE KaK HCTOYHUKY
JKA3HU Ha 3€MJIE, OCHOBE €€ CYIECTBOBAHMUS, IOHUMAaHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MUECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuiI 0€30MAaCHOTO MOBEICHUS MTPU padOTEe C BEIIECTBAMU, a TAKKE B CUTYAIHSIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3AaHHBIX C OKPYKarOIIEH MPUPOJIHON CPEION, IJIsl TTOBBILLICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMUECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopwus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbhIE



UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHbIX YUYEOHBIX MpEeIMETax W MO3BOJISIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICIIOCTHOM
HAyYHOW KapTHHE MHpA, M YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBJICHUIO y4eOHOM
JEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIICIATH UX XapaKTEPHbIC
MPU3HAKKU, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSITHUSMH), HUCIOJIb30BaTh
MOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB U SBJICHU, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHABJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBS3U MEXIY OOBEKTaMH H3yYEHHS,
CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, 110 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ DJEMEHTa), XUMHUueckas ¢opMmyna W ypaBHEHHE
XUMUYECKON PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATENbHBIX 33714, ¢ YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBIABIATh U XapaKTEpHU30BaTh CYIIECCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMT,
BBIABJISITh  OOIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejbckue 1eHCTBUSA .

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAa4eCTBE OCHOBBI i (DPOPMUPOBAHHUS THIIOTE3BI TIO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c undopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU WHTEPIPETHPOBATH HWHOOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, OJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAs JHUTepaTypa XUMHUYECKOIO COJEpX aHUs, CIPaBOYHBIC



nocobusi, pecypcsl MHTepHeTa), KpPUTUYECKHU OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO UH(POPMAIIHIO;

yMEHUE NPUMEHATh Pa3Iu4Hble METOJbl M 3aMpOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBbIX U MO3HABaTEIbHBIX 3a7]a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANIBbHYIO (hOpMy MpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamy,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce y4eOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eCTBHA:

YMEHHS 3aJlaBaTh BOINPOCHI (B XOJ€ auanora W (WJIh) JTUCKYCCHHU) TIO
CyliecTBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUS  NPEICTaBIATh  MOJYYEHHBIE  pEe3yJbTaThl  ITO3HABATEJIBHOM
JEATEIbHOCTH B YCTHBIX W THHMCBMEHHBIX TEKCTax; JeJlaTb MPE3ECHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPpYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCJENOBAaTEIbCKOM  AEATEIBbHOCTH MPU  PELICHUU
BO3HMKAIOIIMX NpOOJEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COrJIACOBAHUS
no3uuuid (o0cyxkaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbI», KOOPAHHALIMS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITMIOJIHEHHOM paboThl U JpyTHE).

PerynsiTuBHbIC YHMBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONpENesTh LENH JeATebHOCTH, MIaHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO PE3yJIbTaTa 3asBJIICHHOM LEIH, YMEHHE
HCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI



B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoNlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYarONIMMUCS Hay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI
JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JNEATEIBHOCTH MO  IMOJYYEHUI0O HOBOIO  3HaHWs, €ro  HWHTEpIPETalNH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHYECKUN JIJIEMEHT, INPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUUYECKasl peakiusi, KiacCuUKaIus peakiuidl: peakiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPeakiuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (DEKT peakiuu,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSIpHAs KOBAJIECHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATMOH, aHWOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUH;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsI COCTaBlIeHHs (popmMmyn
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJAcCy COEAMHEHUN 10
dbopmynam, BHUJ XUMHUYECKONW CBsI3M (KOBAJICHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mojioxkeHus B llepuonuueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyeckoit
CUCTEMbl XMMHMYECKMX OJJIEMEHTOB: pa3iau4aTh IIOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnna (b-rpynmna)», manbsie u



OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepuonnyeckas cuctema xuMudeckux osjementoB . U.
MenzaeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/ipa, 00IIee YUCIO AIEKTPOHOB
U pacrpeeieHle UX M0 3JIEKTPOHHBIM CJIOSIM);

e KJIACCU(PUIUPOBATH XMMHUYECKHE AJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTY);

e XapakTepu30BaTh (ONUCHIBATh) OOUIME XUMHUYECKHE CBOMCTBAa BELIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPXKAAsi ONUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUMN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIINN;

e IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUS XUMHUYECKHX NPEBPAILCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

e BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOrO »3JIEMEHTa 10 (dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKlnu;

e IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHOW IEATEIBHOCTH — aHAJIU3
W CHUHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3aIlIo, Kiaccu(uKaIuio,
BBISIBJICHUE IPUYMHHO-CIEACTBEHHBIX CBSI3€d — JUISI U3YyYEHHsI CBOMCTB
BEIIECTB M XHWMHMYECKMX PpEaKIUil, E€CTECTBEHHO-HAy4YHBIE METOJbI
NO3HAaHUA — HAOJIOJICHHE, U3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CJIENOBATh IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIleHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUMSMU II0 BBINOJHEHUIO
7a00paTOPHBIX XMMHYECKHUX OMNBITOB IO TMOJYYEHUI0O U COOMPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOJAa M KHCIOpPOAA), TNPUTOTOBICHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW JI0JIEM PACTBOPEHHOIO BEIECTBA,
IUIAaHUPOBATh M MPOBOAUTH  XMMHYECKHE  HKCIEPUMEHTHI  TIO0
pacno3HaBaHUIO PACTBOPOB HIEJNOYEH U KUCIOT C MOMOIIbI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K koniy oOyudenus B 9 kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

e PpACKpBIBATh CMBICI OCHOBHBIX XHWMHYECKHUX MOHSATUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb



OKHUCJICHHS, XUMUYECKasl peakIusi, XUMUYeCcKas CBs3b, TEIUIOBOU >PdeKT
peakiuu, MOJIb, MOJISIpHBIA  00BEM,  PacTBOp,  BJIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] TUCCOLMAIUSA, PEAKIUH HOHHOTO
oOMeHa, KaTraau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTpONus, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAsl, MOHHAs,
MeTaJuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeAeabHO IOIMyCcTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU NIOHATHUA MPU ONMKMCAHUY BELIECTB U UX MPEBPALICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJIA COCTaBJIeHUS (GOpMys
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3JIUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJIacCy COEIMHEHUW 1o (opmyiaM, BUA XHUMHYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BELECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro TMOHHUMAaHHWE: OIKChIBATh U XapaKTepu3oBaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
pa3ivyuath TMOHSTHS «rJaBHas mnoiarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbsie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM Tabiuie, C
YUCJIOBBIMU  XapaKTEpUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YHCIO DJICKTPOHOB W
pacmpenieieHde HMX 1O JJICKTPOHHBIM  CJIO0sIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCIUHCHHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOSHHUS UX
aTOMOB;

KJacCu(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETIEHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);



XapaKkTepru30BaTh (OMUCHIBATh) OOIME U CHEU(UUECKHEe XUMHYECKHE
CBOMCTBAa TIPOCTHIX MW CIIOXHBIX BEIIECTB, TMOATBEPXKAAas OIHUCAHUC
MpUMEPAMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHHA COOTBETCTBYIOIINUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS JJIEKTPOJUTHUUYECKON JHUCCOIMAIMU  KUCIIOT,
HIeJI0YEH U COJIeH, MOJTHBIE U COKPAIIEHHbIE YPABHEHUS PEAKIIMM HOHHOTO
oOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO OaiaHca STUX PEeaKIIHii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBPALIEHUNH B Pa3TUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEHTa 10 GdopmyJie
COEIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0JaTh  MpaBuUja  MOJb30BAaHUWA  XMMHYECKOM  mocyaol |
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia oOOpaimieHus ¢
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O U COOMPAHUIO
ra3o00pa3HbIX BEIIEeCTB (aAMMHAKa U YTIIEKHUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOATBEPKTAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECCTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapbonar-, ¢ocdar-, cuiamkar-, cyibdar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
IPUYUHHO-CJICICTBEHHBIX CBS3€H — JUIA WM3YYCHHS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIWi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOMOIeHNe, M3MEpPEeHHe, MOJCTUPOBAaHUE, DKCIEPUMEHT (peajbHBId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne KoumnuectBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undgposbie)
n KoHTpoJibH IIpakTHYeck
U TeM NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
/ ble padoThI ue padboTbl
pecypchl
n
Pazjnen 1.1lepBoHayanbHble XUMHYECKHE IOHATHS
XuMust — BakHast 00J1aCTh
bubnuorexa [JOK
1. €CTECTBO3HAHUS U
N 5 2 https://m.edsoo.ru/7f418
1 MIPAaKTHUYECKOU 37¢
JIEATEIbHOCTH YEJIOBEKA o
1 BemectBa u xuMuueckue bubmmorexa HOK
2' oL 15 1 https://m.eds00.ru/7f418
peditt 37c
Hroro o pazneny 20

Pa3nen 2.Baxneiiine npeacraBu

TCJIH HEOPTraHUIECCKHUX BEIECTB

bu6mmoreka [IOK
2. Bo3nyx. Kuciopon.
AyX. RHUCTIOPO 6 https://m.edsoo.ru/7f418
1 ITonsarme 00 okcumax
37c
but6mmoreka [IOK
2. B J1
OAOPOJLLIOHATHE O 8 1 https://m.edsoo.ru/7f418
2 KUCIJIOTAaX U COJISIX
37c
but6mmoreka [IOK
2. Boga. P I
O/1a. FacTBOpbI. LIOHATHE 5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBAaHUAX 37



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

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

Paznen 3.1lepuoanuecknii 3axoH u [lepuoguueckasi cucrema xumuuyeckunx 3jementon /1. U.
MenneneeBa. CTpoeHue aToMOB. XUMHYECKAs CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIMU

[Tepuonnueckuii 3aKOH U
3 [lepuoauueckast cucrema bubnuoreka [JOK
1' XHMHUYECKUX dJIEeMEHTOR /1. 7 https://m.edsoo.ru/7f418
N. Menaeneea. Ctpoenue 37c
aToma
XuMHU€ecKas CBA3b.
3. OkucauTenbHO- bubmmorexa HOK
8 1 https://m.edsoo.ru/7f418
2 BOCCTAHOBUTEIIbHBIE 37¢
peakuumn
bu6mmoteka [IOK
Wroro no pazneny 15 https://m.edsoo.ru/7f418
37c
but6mmoreka [IOK
PeszepBHoe Bpems 3 https://m.edsoo.ru/7f418
37c
OBUIEE KOJIMYECTBO 68 4 5
YACOB I10 ITIPOT'PAMME



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

9 KUIIACC

Ne KoumnuectBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undgposbie)
n KoHTpoJibH IIpakTHYeck
U TeM IPOrpaMMbl Bcero o0pa3oBaTte/bHbIE
/ ble padoThI ue padboTbl
pecypcsl
n
Pa3nes 1.BemecTBo H XuMH4yecKHe peakiun
[ToBTOpeHue u yrnyOieHue bubnuorexa [HOK
3HAHUM OCHOBHBIX Pa3/ciiOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
bubmuorexa [JOK
OcHOBHBIE 32aKOHOMEPHOCTHU
. 4 https://m.edsoo.ru/7f41a
XUMUYECKUX PEAKIUN
636
DNEeKTpONIUTHYECKAs bubnmnoreka [JOK
qucconuanus. XMuMUYeCKHe 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBOpax 636
Uroro no pazgeny 17
Paznen 2.Hemerassibl ¥ MX COeIMHEHMSI
OO1mas xapakTepucTUKa bubnuotexa [JOK
XAMUYECKUX DIIEMEHTOB 4 1 https://m.edsoo.ru/7f41a

VIIA-rpynnsl. ['anorenst

636



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

OO6m1ast XxapakTepucTHUKa
5 bu6nuoreka [IOK
: XUMHYECKHX 3JICMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynmsl. Cepa u eé 636
COCIMHCHMUS T
OOmias xapakTepUCTHUKA
2 P P bubmnoreka IIOK
L] NHMITICCKIX STEMENTOR 7 https://m.edsoo.ru/7f41a
3 VA-rpynmnsl. A3ot, docdop 636 T '
U UX COCOUHEHUS T
OO6m1as XxapakTepucTuKa
2 P P bubnuorexa [JOK
. XUMHYECKUX DJIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepon u 636
KPEMHUN U UX COCTUHEHUS T
Hroro mo pazueny 25
Paznen 3.MeTajiibl U MX COeTMHEHMSI
3 bu6nunoreka [IOK
1' OG1mpe cBOMCTBA METAIIIOB 4 https://m.edsoo.ru/7f41a
636
. but6mmoreka [IOK
3. Baxxueiinme MeTamibl U UX
16 https://m.edsoo.ru/7f41a
2 COEMHEHHS
636
Hroro o paznueny 20

Paznen 4. Xumus 1 okpyskamomas cpeiaa



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

bu6nuoreka [IOK

4. B
CLICCTBA T MATCPHAIL! B 3 https://m.edsoo.ru/7f41a
1 JKW3HU YeI0BeKa
636
Htoro mo pazneny 3
bu6nuoreka [IOK
PezepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBUIEE KOJIMYECTBO 68

YACOB I10 [IPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
J KoauuecTBO 9acoB
9J1eKTPOHHbIE
Jara P
L Kontpoan | Ilpakruuye uupposbie
eMa ypoka Bee usyude
/ HBIC CKHE st o0pa3oBarteib
ro
I padoThbI padoThI HbIE pecypchbl
bubmnoreka
[Ipeamer xumun. Pons xumuu B 1 [HOK
JKH3HHU 4esoBeKka. Tena 1 BelecTBa https://m.edsoo.r
u/ff0d210c
bubmnoreka
ITonAaTre 0 METONAX MO3HAHUS B 1 IHOK
XUMHHU https://m.edsoo.r
u/ff0d227e
[IpakTuueckas pabora Ne 1 «[IpaBuna bubnuotexa
paboThl B 1a00paTOpUU U IPUEMBI 1 LIOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.r
000pyTI0BaHUEM u/ff0d23dc
bubanoreka
Yucrele BemecTBa U cMecd. CriocoOsl 1 IIOK

pa3aciICHUA cMmeceit

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



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

[IpakTuyeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKH ITOBAPEHHOM COJIN)»

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

ATOMBI 1 MOJIEKYJIBI

Bubmnnoreka
LHOK
https://m.edsoo.r
u/ff0d2a6c

XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d2be8

[IpocTsle 1 CIOKHBIE BELIECTBA

bubnuoreka
IHOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJIEKYJISIPHOE YUEHUE

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

3aKOH MOCTOSHCTBA COCTaBa BEILECTB.
Xumunueckast popmyia. BageHTHOCTh
aTOMOB XMMHMUYECKHUX DJIEMEHTOB

bubmnnoreka
HOK
https://m.edsoo.r
u/ff0d2eae

OTtHOcHUTEIbHAsS aTOMHAas Macca.
OTtHOCHUTEIbHAS MOJICKYJISIpHad Macca

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



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

Bubaunoreka

MaccoBas 10J11 XMMHUYECKOIO HOK
JJIEMEHTA B COCIUHEHUH https://m.edsoo.r
u/ff0d350c
bubnuoteka
KomnuectBo BeniectBa. Moub. HOK
Momnspnas macca https://m.edsoo.r
u/ff0d5230
bubnmnoreka
®uznyeckue U XUMUYECKHE SBJICHUS. IHOK
XuMHU4YecKask peaKLus https://m.edsoo.r
u/ffod37fa
bubnmnoreka
IIpr3HaKku U yCcioBUs IPOTEKAHUSA IHOK
XUMHYECKHUX PEaKIUi https://m.edsoo.r
u/ff0d3al6
bubnmnoreka
3aKOH COXpaHEHMsI MACChI BEILIECTB. IHOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.r
u/ff0d3b88
bubnmnoreka
Brruncnenus konuuecTBa, Maccel 10K
BELIECTBA [10 YPaBHEHUAM
H P . https://m.edsoo.r
XUMHUYECKHUX PEeaKIINii u/ff0d5708
bubnmnoreka
Knaccudukanmst xumuaeckux
HOK

peakiuii (CoeuHEHMs, Pa3I0KEHNUS,
3aMelIeHus, 0OMeHa)

https://m.edsoo.r
u/ffod3f34



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
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M. B. JIoMOHOCOB — y4€HBIN-

Bubaunoreka

sHIMKIOoneaucT. O600IIeHe U HOK
CUCTeMAaTH3AIHsI 3HAHHHA tps.//m. ecis00.r
. u/ff0d40ca
bubnmoreka
KonTponpHas padora Nel o Teme LIOK
«BelecTBa 1 XUMHUYECKHE PEAKLINY https://m.edsoo.r
u/ff0d4290
bubnuorexa
Boznyx — cmech razoB. Cocras OK
Bo3ayxa. Kucinopong — snemeHt u 1
npocroe BemiecTBo. O30H https://m.eds00.r
P HHECTRO. w/ffod4age
. bubnuoreka
OuznyecKkue 1 XUMUIECKHE CBONCTBA OK
KHCTIOopo/ia (peakiuy OKUCIICHUS, 1
ropenue). [lonstue 06 oxcumax https://m.edsoo.r
POHHE)- A u/ff0d4614
bubnuorexa
CriocoObI MoTy4eHHsI KUCIOpOo/ia B OK
1ab0paTOPUN U TPOMBIIUICHHOCTH. 1
oUMEHEHIE KHCIODOMA https://m.edsoo.r
P poA w/ff0d497a
TennoBoit 3¢ ekt XuMuIecKoi bubnuoreka
peakuuu, MOHATHE O HOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- https://m.edsoo.r
Y SHJIOTEPMUUYECKUX PEAKIIUAX u/ff0d4790



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

TornmmBo (HedTh, yrojib U METaH).

Bubaunoreka

3arpsizHeHUE BO3/1yXa, CIOCOOBI €r0 HOK
P AV, https://m.edsoo.r
MpeA0TBpALCHUS u/Ffoddcda
bubnmoreka
[IpakTudeckas padora Ne 3 mo Teme 1IOK
I1 0
«ITomyuenue u cobupanue ) https://m.edsoo.r
KHCJIOPO/Ia, U3YUCHHUE €T0 CBOMCTB u/Ff0ddae?
bubnuorexa
Bonopoa — anemeHT u mpocToe LHOK
BelecTBo. Haxoxnenue B npupoje https://m.edsoo.r
u/ff0d4dd0
bubnuorexa
Ou3nyecKue 1 XUMUIECKIEe CBOMCTBA I[HOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.r
u/ff0d4dd0
bubnuorexa
TlonsaTHE O KMCIOTAX U COJISIX TOK
https://m.edsoo.r
u/ff0d50d2
bubnuorexa
CniocoObI moy4eHust BOAOpoia B HOK
nabopaTopuu https://m.edsoo.r
u/ff0d4dd0
bubnuoteka
[IpakTuueckas padora Ne 4 o reme
HOK

«Ilomyuenue u cobnpanue BoJ10poJia,
W3Y4YEHUE €r0 CBOMCTB»

https://m.edsoo.r
u/ffod4f42
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Bubaunoreka

MonsipHblii 00bEM Ta30B. 3aKOH HOK
ABorazpo https://m.edsoo.r
u/ff0d542e
Brruncienus o0béMa, KOIHYECTBa bubmorexa
BEILECTBA ra3a M0 €ro U3BECTHOMY HOK
R https://m.edsoo.r
KOJIMYECTBY BEIECTBA WK 00BEMY u/Ff0d55a0
Brruncnenus 00bEMOB ra3oB 1o bubamorexa
YPaBHEHUIO PEAKIIMU Ha OCHOBE HOK
3aKOHa 00BbEMHBIX OTHOIIECHHI Ta30B fttps./im.cdsoo.t
u/ff0d5708
bubnuorexa
Du3nYeCKne 1 XUMUYECKHE CBOMCTBA LHOK
BO/IbI https://m.edsoo.r
u/ff0d587a
bubnuorexa
CocraB ocHoBanuil. [Tonsatue 06 IHOK
WHJUKATOpax https://m.edsoo.r
u/ff0d59e2
Bopa xak pacTBOpuTENb. bubnmnoreka
HacpIneHHbIe 1 HEHACBIILEHHBIE HOK

pacTBOpBl. MaccoBas 0715 BEIIECTBA
B PacTBOpE

https://m.edsoo.r

u/ff0d5b40
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[TpakTuueckas padota Ne 5 o Teme bubnmoreka
«ITpuroroBneHue pacTBOPOB ¢ HOK
onpeaecnéHHON MacCOBOM J10J1eH https://m.edsoo.r
PacTBOPEHHOTO BEIICCTBAY u/ff0d5eba
bubnmnoreka
KontponbHas pabora Ne2 o teme IHOK
«Kucnopon. Bonopox. Boga» https://m.edsoo.r
u/ff0d6342
bubnmnoreka
Oxkcupl: cOCTaB, KiIacCU(UKAIINS, LHOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d664e
[TonyueHne n XMMUYECKHE CBONCTBA brbmmorexa
KHCJIOTHBIX, OCHOBHBIX U HOK
aM()OTEPHBIX OKCHIIOB :';;ggijlggfedsoo.r
bubnmnoreka
OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, IHOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d67ca
bubnuoreka
[TosrydyeHne 1 XUMUYECKUE CBOWCTBA HOK
OCHOBaHUH https://m.edsoo.r
u/ff0d67ca
bubnuoreka
Kucnotsl: coctas, knaccupukanus, IHOK

HOMEHKJIATypa

https://m.edsoo.r
u/ffOdfee2
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[Tomy4yenue 1 XUMHYECKHUE CBOMCTBA
KHUCJIOT

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

Conu (cpenHue): HOMEHKJIaTypa,
CIIOCOOBI IOJYUYEHUS, XUMUYECKHE
CBOMCTBA

Bubmnnoreka
LHOK
https://m.edsoo.r
u/00ad9474

[IpakTuueckas pabora Ne 6. Pemenue
SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX
COCTMHEHUIN

bubnuoreka
IHOK
https://m.edsoo.r
u/00ad9b7c

I'enernueckas CBSA3b MEXKIY KIIacCaAMHU
HEOPraHWYECKUX COCIMHEHU

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

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

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

KonTtponbhast padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeuHEHUN"

bubmmoreka
IIOK
https://m.edsoo.r

u/00ad9ela
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[IepBble NOMBITKU KJIACCU(PUKAIUU

Bbubanoreka

XUMUYECKUX A1eMeHTOB. [loHsATHe 0 HOK
IPyIIax CXOAHBIX DIEMCHTOB fttps.fim.cdsoo.r
u/00ad9ffa
[Iepnoanueckuii 3aK0H U bubnmnoreka
Ilepuonnyeckas cucrema HOK
XUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.r
Menneneesa u/00ada52¢c
bubnmnoreka
[Tepuoapl, rpynmbl, MOATPYIIIBI TOK
https://m.edsoo.r
u/00ada52c
bubnmnoreka
Crpoenue atomoB. COCTaB aTOMHBIX I[HOK
anep. M3oronsl https://m.edsoo.r
u/00ada342
CtpoeHue JIeKTPOHHBIX 000104eK bubmorexa
aTOMOB 3JIeMeHTOB [lepunonnueckoi HOK
cucremsl 1. 1. Menzeneesa hugps.iin edlsoi.
u/00ada6bc
XapakTeprucTuKa XUMHYECKOTO bubnuoteka
3JIEMEHTA 110 €TI0 IOJI0KCHHIO B HOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.r
Menneneesa u/00ada824
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3nauenue [leproanyueckoro 3akoHa bubnmoreka
JUISL pa3BUTHUS HAYKU U MPAaKTUKU. J1. HOK
N. MenaeneeB — y4€HbIi, Me1aror u https://m.edsoo.r
rpaXIaHuH u/00ada96e
bubnuorexa
DIEKTPOOTPULATEILHOCTh AaTOMOB HOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.r
u/00adaab8
bubnuoreka
Honnas xumMuueckas CBs3b HOK
https://m.edsoo.r
u/O0adac34
bubnuoreka
KosanenTHas mojuspHas XuMu4ecKkas HOK
CBSI3b https://m.edsoo.r
u/00adaab8
bubnmnoreka
KoBanenrnas HenonspHas LHOK
XUMHYECKasl CBA3b https://m.edsoo.r
u/00adaab9
bubnuoteka
CreneHb OKUCTIEHUS TOK
https://m.edsoo.r
u/00adae?8
bubnuoteka
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC HOK

peaxiuu

https://m.edsoo.r
u/00adb076
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Bubaunoreka

LHOK
OKHUCIUTENIN U BOCCTAHOBUTEIN 1

https://m.edsoo.r

u/00adb076

Bubnuoreka
Kontponsnast padora Ne4 o reme

LHOK
«Crtpoenne atoMa. XuMHUUYECKast 1

https://m.edsoo.r
CBA3LY u/00adb486

bubanoreka
PesepBHeIit ypok. O000IICHNE U 1 LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.r

u/00adb33c

bubmanoreka
PesepBHblii ypok. O6001IeHNE U 1 I[HOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.r

u/00ad9ch2

bubanoreka
PezepsHblil ypok. O6o0mmenue u 1 I[HOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.r

u/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

A KosunvecTBO 4acoB
i DJIEeKTPOHHBIE
ara
KonTpoas uudgposbie
Tema YpoKka Bce p HpaKTuqec H3Yy4YeH
Hble o0pa3oBaTe/ibH
ro KHue padorpl | HA
n padoThI ble pecypchbl
Ilepnonnueckuil 3aK0H. bubnmnoreka
[Tepnoauueckas cucrema 1 I[HOK
XUMHUYECKUX 351eMeHToB J[. 1. https://m.edsoo.ru
Menzeneesa /00adbh59e
3aKOHOMEPHOCTH B bubnuorexa
W3MEHEHUHU CBONCTB 1 IHOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru
MEPBBIX TPEX MEPHOJIOB /00adb6b6
bubnuorexa
Knaccudukanus u OK
HOMEHKJIATypa 1 1
HEOPraHMYECKUX BEIECTB ltps:/Am. £dls00.11
P H /00adb7e2
. bubnuorexa
Buaer xumMudecko cBsI3U U OK
THUIIBI KPUCTATITUIECKUX 1 1

peETOK

https://m.edsoo0.ru
/00adbac6
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Kontponbnas pabora Nel mo
Tteme «[loBTOpeHue u
yriIyOJIecHHE 3HAHUHN
OCHOBHBIX Pa3/IesioB Kypca 8
KJ1acca»

Knaccudukanus XuMuaeckux bubmorexa
peaKIui 1o pa3InYHbIM LOK
S https://m.edsoo.ru
/00adbch0
ITonsiTue o ckopocTu bubnuoreka
XUMHUYECKON PEaKIMH. HOK
[loHsiTHE O TOMOTE€HHBIX U https://m.edso0.ru
TeTEPOreHHBIX PEAKIIHIX /00adbe9a
[ToHsiTHE O XUMHUECKOM
paBHOBecuH. DaKTOPHI, bubnmnoreka
BJIMSIIOIIME HA CKOPOCTH HOK
XUMHYECKOW PEaKnu U https://m.edsoo.ru
MOJIOKEHHE XUMHUYECKOTO /00adc28c
paBHOBECHS
bubnuoreka
OKHUCIHUTENBHO- HOK

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

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

Bbubmanoreka

HOK
mucconuanyn. CUIbHBIE U
cl1a0bIe RIIEKTPOJIUTEL https://m.eds00.u
P /00adcd68
Bubnuoreka
o HOK
Honnble ypaBHEHHS peakuid
https://m.edsoo.ru
/00add448
XUMHYECKHE CBOMCTBA KUCIOT
o Bbubianoreka
1 OCHOBAHUI B CBETE
" IHOK
MpeACTaBICHUIN 00
- https://m.edsoo.ru
P /00add5d8
IUCCOLIMAINT
XMUMHYECKHE CBOMCTBA COJIEN Bbubmmoreka
B CBETE NpeCTaBICHUN 00 HOK
3JIEKTPOJINTUYECKON https://m.edso0.ru
JUCCOLIMALIUU /00add8b2
Bubmnoreka
n . HOK
OHSITHE O TUIPOJIN3E COJICH
https://m.edsoo.ru
/00add9d4
Bubmnoreka
O0600menue u HOK

cUCTeMaTHu3aus 3HaHUHU

https://m.edsoo.ru
/00addd12
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[IpaxTuueckas padora Ne 1.

Bubanoreka

«Pemenne LOK
IKCIICPUMEHTAIIBHBIX 331at» https://m.edsoo.1u
/00addbfa
Kontponbnas pabora Ne2 mo bubnmoreka
TeMe «DIIEKTPOJIUTHIECKAS HOK
JUcconManug. XUMHUYECKUE https://m.edsoo.ru
pPEaKIMK B pacTBOpax» /00addecO
OO61mas xapakTepucThKa bubmorexa
rajioreHoB. XUMHYECKHe HOK
CBOMCTBa Ha IIPUMEPE XJI0pa fttps. //m.eds00.1u
/00addfe2
Xnoposogopoxa. ConsiHast bubnmnoreka
KHUCIIOTA, XUMAYECKHUE HOK
CBOIICTBA, MOJTYYEHHE, https://m.edsoo.ru
MIPUMEHEHUE /00adel104
[TpakTtuyeckas padora Ne 2 o bubnmnoreka
teme «Ilonmyyenue coyssHON HOK
KHCJIOTBI, U3yYeHUE €€ https://m.edsoo0.ru
CBOMCTBY /00ade348
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Brruncnenus no ypaBHeHUsIM bubnmoreka
XUMUYECKUX PEAKLUM, ECIIH HOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru
HN30BITKE /00ade488
bubnmnoreka
OO6m1as xapakTepucTuka HOK
aneMeHToB VIA-Tpyrimbl https://m.edsoo.ru
/00ade64a
AJoTponHbie MOIU(UKAITIN bubnuorexa
cepbl. Haxoxenue cepsl u e€ HOK
COCJIMHEHUH B MIPUPOJIE. https://m.edsoo.ru
XHMHYECKHE CBOWCTBA CEPBI /00ade64a
CepoBoopoJi, CTpOEHHE, bubmmorexa
bu3nYecKue 1 XUMHUIECKIE HOK
cBOMCTEA https://m.edso0.ru
/00ade802
Oxkcuasl cepsl. CepHas bubnuorexa
KUCIIO0Ta, (U3NYECKUE U HOK
XUMHUUYECKHE CBOMCTBA, https://m.edsoo.ru
/00adea28

IMPUMCHCHUC
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Xumudeckue pCaKluu,
JIC)KaIHue B OCHOBE

bubnuoteka
IPOMBIIIICHHOTO CII0c00a OK
MIOJIy4€HUs] CEPHOMN KUCIIOTHI. 1
X eCKOE 3ArDISHAHIE https://m.edsoo0.ru
UMY IpS3HEHU
. p /00adec8a
OKpY arolleu cpenbl
COEIMHEHUSIMU CEPBI
bubnmnoreka
Brruncnenue MaccoBoil 1oau IHOK
BBIX0/1a IPOYKTA PEAKLIUH https://m.edso0.ru
/00adec8a
OO011ast xapakTepUCcTHKa
bubnmnoreka
251eMeHTOB VA-rpynnsl. A30T, LIOK
aCIPOCTPAaHEHUE B MPUPOJIE,
E)I/ISI/II:IGCKI;IC U XI/IMI/I‘{le:)CIfI/Ie hitps://m.eds00.1L
. [00adeeab
CBOICTBa
bubnmnoreka
AmMmHuak, ero ¢puznveckue u
. HOK
XUMHYECKHE CBOICTBA,
HOJIyYEHUE U IPUMEHEHNE https.//m.edso0.nu
y P /00adf004
bubnuoreka
[IpaxTuueckas padora Ne 3 o
[HOK

teme «Ilonmyuenne ammuaka,
W3Y4YEHUE €r0 CBOMCTB»

https://m.edsoo.ru
/00adf180
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A3oTHas KHCIO0Ta, €€

Bubanoreka

HOK
q)mfmecmle U XUMUYECKUE httos://m.edsoo.ru
CBOICTBa /00adf306
Hcnonp30BaHre HUTPATOB U
coJiell aMMOHUS B KaUeCTBE bubnuoteka
MUHEPAIBHBIX y100pEHUIA. IHOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru
OKPY’KaIOIIEeH CpeIbl /00adf518
COEIMHEHUSIMU a30Ta
dochop. Okcun dhocdopa (V) bubnnorexa
u ochopHas KUcIoTa, I[HOK
bu3nueckre 1 XUMHUYECKHE https://m.edsoo.ru
CBOMCTBA, ITOJy4YECHUE /00adf68a
HcnonwszoBanue dpocdatos B bubnuorexa
KaueCTBE MUHEPAIbHBIX HOK
ynoOpeHuil. 3arpsi3HeHne https://m.edsoo.ru
NpUPOIHOI cpeabl hocharamu /00adfc20

bubnuoreka
VYriepon, pacipocTpaHEHUE B

HOK

npupoe, GU3NYECKue u
XUMHUYECKUE CBOWCTBA

https://m.edsoo.ru
/00adfd9c
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Oxkcupl yraepozaa, ux

Bbubanoreka
¢du3nvecKkre 1 XUMHYECKHE
o LHOK
CBOMCTBA. DKOJIOTHYECKHE
IpO0JIEMBI, CBSI3AHHEIE C https://m.edsoo.u
p ’ /00adfebe
okcusoM yriaepoxa (IV)
Bbubianoreka
. LHOK
VYrospHas KUCIIOTA U €€ COJIU
https://m.edsoo.ru
/00ae006¢
[TpakTuueckas pabota Ne 4 o
" bubmnunoreka
teme "llomyuenue
HOK
YTIIEKUCIIOTO Ta3a.
KauyectBeHHas peakiys Ha https://m.edsoo.u
peaxi /00ae027¢
KapOoHaT-1oH"
Bubmnoreka
[TepBoHauaNBbHBIE TOHATHS 00 OK
OpPTaHMYECKUX BEIIECTBAX KaK I
0 COCIMHEHISX VITIEhond https://m.edsoo.ru
A YIIepoa /00ae054¢
bubnnoreka
HOK

Kpemuuii u ero coenHeHust

https://m.edsoo.ru
/00ae080a
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[TpakTuueckas padota Ne 5.

Bubnuoreka
Pentenue
HOK
SKCIEPUMEHTAIBHBIX 33]1a4 110
Tente «BasKHeHIIIe https://m.edsoo.ru
/00ae0bf?2
HEMETAJIBI U UX COEINHEHUI
bubanoreka
KonTponbnas pabota Ne3 mo
o IHOK
TeMme «Baxkueiimune
HEMETAJUIbL U UX COEAUHEHUS hittps://m.edsoo.ru
g /00ae0e18
OO0m1as XxapakTeprucTUKa
XUMHUYECKUX DIIEMEHTOB —
bubmanoreka
MeTaIoB. MeTaminueckas OK
CBSI3b U MeTaIn4YecKas I
KPUCTAIUINYECKAS PELIETKA https://m.edsoo.ru
P P ‘ /00ae103e
dusnyeckue cBOUCTBA
METAJIJIOB
XUMHYECKHE CBOMCTBA bubmanoreka
METAILIOB. HOK
DIIEKTPOXUMUYECKUH P https://m.edsoo.ru
HaNpsHKEHUH METAILIIOB /00ae1156



https://m.edsoo.ru/00ae0bf2
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O061me crnocoObl MoTydeHUs

MertaioB. CIjiaBbl. bubnuoreka

Brruucnenus 1o ypaBHeHUAM HOK

XUMUYECKUX PEAKLUHN, ECIIH https://m.edso0.ru

OJIMH M3 PEAreHTOB COIEPIKUT /00ae1156

pUMeCcH
bubnuoreka

ITonsTue 0 xoppo3uu LHOK

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

[lenouHbIe MeTaILIbI HOK
https://m.edsoo.ru
/00ae14bh2
bubnuoreka

OKCcHUABI U THAPOKCHUTBI HOK

HaTpHs U Kaaus https://m.edsoo0.ru
/00ae14bh2
bubnuoreka

[Ilen09YHO3EMENBHBIE METAILIbI IHOK

— KaJbIIMHA ¥ Maraui https://m.edsoo.ru
/00ael15e8
Bubnuoreka

Bakueimue coemuHEeHN LHOK

KaJIbIIUS https://m.edsoo.ru
/00ael15e8

0O000meHne n
CUCTeEMaTHU3anus 3HaHUN
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Bubanoreka

JXécTkocTh BOABI U CIIOCOOBI IHOK

€€ ycTpaHeHus https://m.edsoo0.ru
/00ae1886
bubnuorexa

[IpakTuueckas padora Ne 6 o

e HOK
teMe "JKECTKOCTh BOJBI U
METOMEL 68 VeThAMGHI" https.//m.eds00.ru
a yerp /00aelae8

bubnuorexa

AmomMuHuit HOK
https://m.edso0.ru
/00aelc64
bubnuorexa

AmMdoTepHbIe CBOMCTBA IHOK

OKCHJIa U THAPOKCHUAA https://m.edsoo.ru
/00aelc64
bubnuorexa
HOK

Kenezo
https://m.edso0.ru
/00ae1d86
bubnuorexa

Oxcunpl, THIPOKCUABI U COIH IIOK

xenesa (II) u sxxenesa (I1I) https://m.eds00.ru
/00ae35e6

O060061EHNE U
cUCTeMaTHU3aus 3HaHUU



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

[TpakTrueckas padota Ne 7.

Bubnuoreka
Pentenue
HOK
SKCIEPUMEHTAIBHBIX 3314 110
e «B i https://m.edsoo.ru
TeMe «Bakuelnime MeTaisl U
/00ae3de8
UX COEOUHEHUS)
Brluucienus no ypaBHEHUSIM
XUMHYECKUX PEaKInui, eciiu
Bubianoreka
OJINH U3 PEareHTOB JaH B OK
M30BITKE U COJAEPIKUT 1
. B e https://m.edsoo.ru
apuMecH. BeraucieHus
p . /00ae1750
MacCOBOH JOJIM BEIXOIa
MPOJIYKTa PEaKLMU
0O00011eHne U
cUCTeMaTHU3aus 3HaHUHU
Konrtponsnas padora Ne4 o
TeMe «BaxHenmue MeTaniinsl U
UX COEOUHEHU
bubnunoreka
BemectBa u matepuansl B oK
OBCEIHEBHON KU3HU I
ertoBeKa https://m.edsoo.ru
YeJIOBEK
/00ae3f50
Bbubnnoreka
XUMHUECKOE 3arps3HEHUE 110K

OKPY’KaIOIIeH cpeibl

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

Bbubanoreka

6 | Pousb xuMuu B penieHuu 1 LIOK

5 | 9KoIOrHYecKuX MmpoodiemM https://m.eds00.ru
/00ae4270
Bbubianoreka

6 | PesepsHbIif ypok. O000mIICHNE 1 LIOK

6 U CUCTEMAaTH3alisl 3HaHUH https://m.edsoo.ru
/00ae0d0a
Bubmnnoreka

6 | PesepsHbIiil ypok. O000mIICHNE 1 LIOK

7 U cUCTEMAaTH3alisl 3HaHUH https://m.edsoo.ru
/00adb33c
bubnuoreka

6 | PesepsHbIil ypok. O000mIICHNE 1 IHOK

8 | ¥ cucreMarusanys 3HaHUN https://m.edsoo.ru
/00ad9ch2

OBILIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET






