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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU IPENOoJaBaHus Y4eOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo xumuM Ja€T MpeACTaBICHUE O IeNsAx, oOued crparerun oOyueHwus,
BOCIIMTaHUSI U Pa3BUTHUS OOY4YalOLIUXCSl CPEACTBAMM Y4YEOHOrO NpeaMeTa, yCTaHABIMBAET
o0s3aTenbHOE NPEIMETHOE COJepkKaHUe, MPeIyCMaTPUBAET paclpeesieHHe ero mo kjiaccam U
CTPYKTYpUpPOBAHUE MO pa3jesiaM U TeMaM MporpamMMbl 10 XMMUH, ONPeEsieT KOJIUMUECTBEHHbIE
U KAueCTBEHHBbIE XapaKTEpPUCTUKHU COJIEp’KaHUs, PEKOMEHAYEMYI0 IOCJIEeI0BaTEIbHOCTh
W3YYEHUS XUMHUU C y4ETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
Ipolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaroIuXcsl, ONpeAensieT BO3MOKHOCTH NPEeAMETa s
peaninzanuu TpeOOBaHUI K pe3yabTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 001Iero 00pa3oBaHMsl, a TakXkKe TPeOOBaHU K pe3yinbTaTaM 00y4eHHs] XUMUU
Ha YpOBHE IleJied M3y4eHHs] NpeaMeTa W OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIbHOM
NEeSITENHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4€OHOTO COJIEpKaHUsI.

3HaHHUE XUMHH CIIY>)KUT OCHOBOH 1 (POpMHUPOBAHHSI MUPOBO33pEHUS 00YUaIOIIerocs, ero
MIPe/ICTaBICHU 0 MaTepualbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (POpMUPYEMbIE XUMHEH
IIPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJE, O MyTAX
pemieHust TI00anbHBIX MpOoOJIEM YCTOMUMBOIO pa3BUTHSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOM 0€3011acCHOCTH, POOJIeM 31paBOOXpaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXHOCTEH il camMopa3BUTHs U (OpMHUPOBaHUS
KYJIBTYpBI TMYHOCTH, €€ 001LIeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOM  y4yeOHOH  JEATENbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HM, Tak M B
po(hecCHOHAIBHON 1EATENIbHOCTH;

3HaKOMHUT €O CleUu(pUKON HaydHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO
B3IJI51/1a HA €JMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCA OTBETCTBEHHBIM 3TaloM B (pOpMUPOBaHUU
€CTECTBEHHO--HAayYHOH IT'PaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHbIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTUYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOYyYEHUH XMMHU O00ECHEeUMBAIOTCS CrHeUu(pUKON coaepikaHus
y4eOHOTO TpeaMeTa, KOTOpBIM sIBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATUNA XUMHUHM, OCHOB HEOPraHWYECKON XUMHUU U
HEKOTOPBIX OTJEJIBHBIX 3HAUMMBIX MIOHATUN OPraHUYeCKOW XUMUH.

CtpykTypa colepaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mzydeHuro. CopepkaHue CKIAJIbIBAETCSI U3 CUCTEMBI MOHATUNH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHUYecKod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIUIY IOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABICHUN 00 AJIEKTPOJUTUUECKON AUCCOLMALIMY BEIECTB B pPACTBOPAX.

TeopeTnueckne 3HaHUS pPacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJYYEHHBIX U
OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS IIOCIEAOBATENbHO OT OJHOTO YPOBHS K JpYyromy,
BBIMIOJTHAS (DYHKUMU OOBSACHEHHS] W TMPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
[IPaKTUYECKOI0 IPUMEHEHHUS U NOJyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMHUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKON COCTAaBISAIOIIEH HAYYHOW KapTHHBI MHUpPAa B JIOTHUKE €€ CHUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHHWEM 3HAHMM M3 paHee M3YYEHHBIX YYeOHBIX MpPEeIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMUPOBAHHE 3HAHUHM OCHOB XMMUYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESITeIbHOCTH YelIOBeKa U KaK OJHOIO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O000OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
PUOOLIEHUH K HAyYHbIM METO/IaM MO3HaHMsI IPU U3YYEHUH BELIECTB U XUMUYECKUX PEAKLUi, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEIbHBIX YMEHUH M UX MPUMEHEHUU B Yy4eOHO-
[I03HABATENbHON U yu4eOHO-HMCCIEI0BATENbCKOM AEATEIbHOCTH, OCBOCHUH MpaBUil O€3011acHOrO
oOpaleHus ¢ BelECTBAMHU B IIOBCEAHEBHOM XKU3HU.

IIpy u3ydeHUM XMMHUU Ha ypOBHE OCHOBHOIO OOLIEro oOpa3oBaHUS Ba)XXHOE 3HAYEHUE
pUOOpENH TaKue 1EeH, KakK:

— (hopMupOBaHHE MHTEIJIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHUIo,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY HPUHATHIO pEIIEHUH, CIOCOOHOM amanTupoBaThci K
OBICTPO MEHSIOIUMCS YCIOBHSIM KHU3HH;

— HAamnpaBJICHHOCTb OOydYeHHMs Ha CHCTEMaTH4YecKoe MpHoOIIeHHne OOydaromuxces K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATENIBHOCTH,  HAy4YHbIM  METOJaM  IIO3HAaHU,
(OopMUPYIOLIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K XMMMU;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NeATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), UMEIOLINX YHUBEpPCAbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue oOmell GpyHKIMOHANBHON U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSACHATh M OLICHMBATBH SIBJICHUS OKPYXKAIOIIET0 MHpa, UCHOJb3Yys 3HAHUSA U
OMBIT, TOJYyYEHHbIE IPH HU3YYEHUM XHUMUHM, MPUMEHATh WX MpPU pEHIeHUH TMpodiieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCcsl TyMaHUCTUYECKUX OTHOIICHUH, TOHUMaHUS [ICHHOCTH
XUMUYECKUX 3HAHUHM A7 BBIPAOOTKU HKOJIOTMYECKH L€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHMsI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOIHOMN
Cpenpl;

—pa3BUTHE MOTUBAIMH K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEeH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OOr11iee YUCIIO YacoB, OTBEACHHBIX JIJISI U3YYCHHsS] XUMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KW3HU 4YEJIOBEKA. XMMHUS B CUCTeMe HayK. Tena u
BemecTBa. Pu3HUecKre CBOMCTBA BEUIECTB. ArperarHoe cocrosiHue BemectB. llonsatue o
METOJIaX MO3HaHUs B XuMuH. UncTsie BemecTBa u cMecu. CriocoObl pa3jiesieHus: CMecen.

ATOMBI U MOJEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocThie U cOXKHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOcUTENbHAs aTOMHAast Macca. OTHOCUTENIbHASI MOJIEKYIISIpHAS
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anmoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo opMysiaM XUMHUUYECKUX COSTMHEHUH.

dusznueckue M XUMHUYECKHE SIBICHHUS. XUMUYECKas peakuus v e€ MPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIeCTB. XUMHYECKUE ypaBHeHUs. Kimaccudukams XUMUYSCKUX PEaAKITUi
(coenuHeHws, pa3IoKEeHUS, 3aMeIeHsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW TOCYIOH, MpaBHJIaMd padOTHl B JIaOOpAaTOpUH W MPUEMAMHU
oOpareHus ¢ J1abopaTopHbIM O0OpYIOBAaHMEM, M3yY€HHWE W OMUCaHWE (PU3UUYECKHX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMOAeHUE (PU3NUYECKUX (TTaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KATIEHUE M KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIIOTOM) SABJIEHUH, HAOII0IeH e
W ONHUCAaHME TMPU3HAKOB TMPOTEKAaHMSI XUMHYECKMX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aWMOJCHCTBUE >kene3a ¢ pactBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszesieHuss CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTpPOBaHHUE, BHINApUBAHUE, AUCTUILIALNA,
xpomatorpadus, TMpoBeIEHHWE OYUCTKA TMOBAPEHHOM coNM, HaOMIOJECHHE U OIHCaHUE
pE3yNbTAaTOB MPOBEACHUS OIbITa, HILIIOCTPUPYIOLIETO 3aKOH COXPAHEHHs] MAacChl, CO3/aHue
Moenel MOJIeKy (IapoCTEP>KHEBBIX).

BaxHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kucnopoja B npupoje, Gu3nyecKkue U XUMUYECKUE CBOMCTBA (peakluyu TOPeHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHs KUCIOpOJa B JlabopaTOpHH U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomnHas MoaupUKanus
KHCTIOpO/Ia.

TemmoBoit > dekT XUMHUECKON peaklud, TEPMOXUMHUYECKUE YPaBHEHHsS, OK30- U
SHAOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M METaH. 3arpsi3HEHHE BO3/AyXa, YCHUIICHUE
MapHUKOBOTO 3P QeKTa, pa3pylIeHre 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTtBo. HaxokneHue BoopojJa B IMPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MoydeHusi. KuciaoTel u conu.

MonsipHblii 00bEM ra3oB. Pacu€rbl o XUMHUUECKUM YpaBHEHUSIM.

®dusnueckue cBorMcTBa Boabl. Bonma kak pactBoputens. PactBopel. HaceiieHnbie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BelIECTBa B
pactBope. XumMuueckue cBoMcTBa BoJbl. OcHOBaHUs. Ponb pacTBOpoB B MPHUPOJE U B JKU3HU



yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHHE MPUPOJHBIX Boja. OXpaHa M OYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeauHeHuid. Oxcuapl. Kitaccuukanus OKCHIIOB:
cojyieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKcu10B. PU3nUecKre U XMMUYECKHE CBOICTBA OKcH0B. [lomyueHne okcuaos.

OcnoBanms. Kiaccudukanus oOCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MyYecKHMe M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugukanus kucinor. Homenknatypa kucinot. OU3NUEcKue M XUMHUIECKUE
cBoiicTBa KuCIOT. P akruBHocTu MmetaiuioB H. H. bekerosa. [lonyueHne Kucior.

Comu. Homenxknarypa coseil. @usznueckue U XMMHUYECKHE cBOMcTBa coseld. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONpEJIEJIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOJIyueHue, coOupaHue,
pacro3HaBaHHe M HM3y4€HHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U TNpEKpallleHHs ropeHus (mokapa), 03HaAKOMIIEHUE C
oOpa3liaMu OKCHJOB W OIMCAaHHE MX CBOICTB, IMOJy4YeHHE, cOOHMpaHHe, pacrno3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHme), B3amMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HCIOJIb30BAaHUE BUIEOMATEPHAIOB), HAOMIOIEHHE 00pa3IloB BEMIECTB KOJUYECTBOM
1 Mousb, UccrenoBaHue OCOOCHHOCTEH PACTBOPEHMsI BEIIECTB C Pa3IUYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM [10JIell PacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPUAJIOB), UCCIIEOBaHHE 00pa3l0B HEOPraHMYECKHUX BEIIECTB Pa3IUYHBIX KJIAcCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHO# KHCIOTHI, KHUCIOT C METaUlaMH,
peakuuii HeWTpalau3aluM, I[OJy4eHHE HEpPacTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3a1a4 110 TeMe «BaxHenmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux sjaementos Jl. W.
MenpaesieeBa. CtpoeHne aToMOB. XUMH4YecKas ¢BfA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mOMBITKM KJIACCU(PUKALMKA XUMHUYECKUX djeMeHToB. [loHsiTHEe 0 Tpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAJIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTBI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUIBI U THAPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux aiemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢opmel [leprogunueckoid cUCTEMbI
xumuyeckux oemeHToB JI. M. Menneneesa. lIlepuonsl u rpynmel. Dusnyeckuii CMbICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI AIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX snep. HW3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000J0UYEK aTOMOB MepBhIX 20 XUMHUYecKUX 37aeMeHTOB [leproaudeckoil CUCTeMbI
J. W. MengeneeBa. XapakTepuCTHKa XUMHUYECKOTO »JJIEMEHTa IO €ro IOJIOKEHUIO B
ITepnoanueckoii cucreme . M. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pPaauyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPyIIaM U MEPUOAAM.



3nauenue [lepuonnueckoro 3akona u lleproguyeckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npakTuku. JI. Y. MenzeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBS3b. KoBanenrtnas (monstpHast u HETOJIsIpHAas) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMHUECKUX 31eMeHTOB. loHHast CBSI3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJIEHU. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3y4yeHue oO0pas3lloB BEIIECTB METAJIOB MU HEMETAIJIOB, B3aUMOJICHCTBUE THUIPOKCHAA
[IMHKA C PAacCTBOpPaMHU KHUCIOT M IIEJIOYEH, MPOBEIECHUE OMBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINM (TrOpeHre, peakiiuy pa3ioKeHUsI, COCTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSI3€H MPU U3YUYEHUH XUMHUU B 8 KIIACCE OCYIIECTBIIACTCS
Yepe3 WCIOJb30BaHHE KakK OOIIUX €CTECTBEHHO--HAYYHBIX TMOHSTHH, TaK W TOHSTHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IHUKIIA.

OO0mue ecTeCTBEeHHO--HAyYHbIE TOHATHS: HAY4YHBIM (DaKT, TUNOTE3a, TEOpHs, 3aKOH,
aHainW3,  CHHTE3,  Kilaccupukanus,  TMEePUOJUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, D3JEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUW 3apsj, BEIIEeCTBO, Tel0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, a3, (U3MYECKHUE BEIMYHMHBI, CIMHHIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢portocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux osyemeHtoB [ .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kallus, Kbl M HMX COCIMHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanyeckoii cucteme u CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBS3U. THMBI KPUCTAIUIMYECKUX PEIIETOK,
3aBHUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIUYECKOW PEmETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss u HOMEHKJIATypa HEOPraHMUYECKUX BEIIECTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX COCTUHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanuss XMMHUYECKUX PeakIUil M0 pa3Iu4HbIM MpH3HAKaM (10 YHCIY U COCTaBYy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIUIOBOMY 3¢ (deKTy, M0 HU3MEHEHUIO CTeneHei
OKHUCJICHUS XUMHUYECKHX 3JEMEHTOB, 10 O0OpaTUMOCTH, MO y4YacTHIO KaTajau3aropa). JK30- U
SHIOTEPMHUUECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumudeckoil peakuuu. [loHsTre 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [[OHSATHE O TOMOreHHBIX M TIeTEepPOreHHbIX peaknusx. llonstue o
karanuze. [loHsTHe O XuMHUUeCKOM paBHOBecHHM. DaKTOphl, BIUSIONIME HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKUCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKI[MH, JJICKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTEIbHON peakuuu. CocTaBieHHE YPABHEHHMM OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCTIOJIb30BaHHUEM METOA IEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON NUCCOLMALNU. DJIEKTPOJIUTHl U HEDIEKTPOJIUThl. KaTHOHBI,
aHUOHBI. MeXaHM3M [HCCOIMALIMKM BEUIECTB C pPA3JIMYHBIMM BUJAMU XUMHUYECKOW CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHL.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHS peakiuil. CBONCTBa KHCJIOT, OCHOBAaHUI U COJiell B CBETE
MIpECTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHble peakUMM Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anmasa), CIOKHBIX BELIECTB (XJIOpHAAa HaTpUs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3JACHCTBHS pa3iIMYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, Ipoliecca AUCCOLUAIMU
KHUCJIOT, Imejoyedl MU cojiell (BO3MOXHO MCMOJIb30BAaHUE BHUJEO MAaTEpHUajoB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUS peaklMnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHEe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakluy pasIoKeHUs, COCTUHEHHS),
pacrno3HaBaHHe HEOPraHMYECKHX BEIIECTB C IOMOIIBIO KAueCTBEHHBIX pEaKIUi Ha HOHBI,
pEILIEeHNEe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHMsI aTOMOB, XapaKTEpHbIE
creneHd okucieHuss. CTpoeHue M (PU3NYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJIOTE€HOB.
XWMHYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCUCTBHE C MeETaJIlaMH, HEMETallJIaMH,
menouamu).  XsopoBojopos. ConsHas — KHACIOTa, XUMHUYECKHE CBOWCTBA, TOJy4YCHUE,
npuMeHeHue. JleicTBre XJ1opa U XJIOPOBOJOPO/1a Ha OPraHU3M 4YeoBeKa. BaxkHenmue Xaopuisl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U cepbl. AJUIOTPOIHbIE MOAU(DUKALIMHA KUCIOPOJA U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoilcTBa. OKcHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIOTa, (PU3UYECKHUE M XMMHUYECKHE CBOWMCTBA
(oOmme Kak HpeaCTaBUTENs Kilacca KUCIOT M creuudpudeckue). XHUMUYECKHE pPEakluy,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOThI, KaUeCTBEHHas peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHYECKOE 3arps3HEHUE OKPY’KAIOLIEH Cpenbl
COEJIMHEHUSIMH cepbl (KUCIOTHBIE IOXAM, 3arpsS3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEeHM OKHCICHUSA. A30T, pacopoCTpaHEHHWe B MpUpoje, (QHU3MUECKHEe WU
XUMUYeckue cBoiictBa. KpyroBopoT a3ora B mpupoje. AMMHaK, ero (pu3nyeckue 1 XMMHUYECKHe
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XUMHUYECKHME CBOIcTBa (00LIMEe Kak TMpeACTaBUTENs Kjacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpellbl COSAMHCHUSIMH a30Ta (KHCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0EMOB). Docdop, ammoTponHble MOAM(UKALUN
dochopa, duznueckne n xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. Vcmosnp3oBanue ¢ochaToB B KauecTBE
MUHEPaAJIbHBIX YIOOPEHUH.

OOmast xapakrepuctrka 53JeMeHTOB |VA-Tpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENICHU OKHCICHHS. YTIIEPOM, aJUIOTPOIHbBIE MOJU(HUKALINN, PACTIPOCTPAHEHHE B
npupoje, GU3MUecKue U XUMUIecKrue cBoiicTBa. Ayncopbuns. KpyroBopoT yriepoaa B mpupoe.
Oxcunsl yriepona, ux (pusnyeckre U XUMUYECKHE CBOMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00ATBHOTO TOTEIJICHUs KIMMarta, MTapHUKOBBIM A ¢eKT. YToibHas KHUCIoTa U e€
CoNM, WX (U3MYECKHe W XWMHYECKHE CBOMCTBA, MOJY4YeHHWE W TNpHMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanume  kapOOHaTOB B OBITY, MEIUIIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TOHATUS 00 OPraHUYECKHUX BEHIECTBAX KaK O COCNMHEHHAX YIiIepoja
(MeraH, °TaH, OSTWUJIEH, alleTUJIEH, 3TaHOJ, TIJHUIEpPUH, YyKCycHas KkucioTa). [IpupoaHbie
HCTOYHUKU YTJI€BOAOPOJOB (Yrojb, HNPHUPOJAHBIA Ta3, HEPThb), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX poJb B OBITY M TPOMBINIIEHHOCTH. [[OHITHE 0 OMOJIOTUYECKH BaXXHBIX BEIIECTBAX:
KHUpax, Oenmkax, YrieBoJaXx — W WX pPOJHM B JKH3HH 4YelOBeKa. MarepuaibHOE €IWHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUeHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kuciote. CHIIMKATHI, KX UCIIOJIB30BAaHUE B OBITY, B IPOMBIIIUICHHOCTH. BaskHeimne
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOTO UCTOIb30BaHUS CTPOUTEIBHBIX MATEPUATIOB B IIOBCEAHEBHON KU3HU.

Xumuueckuil IKcnepumenm:

M3y4YeHHe 00pa3lloB HEOPTaHWYECKUX BEIECTB, CBOMCTB COJITHON KHCIIOTHI, IIPOBEACHUE
KaueCTBEHHBIX PEAKIUI Ha XJIOPUA-UOHBI U HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTIBITHI,
oTpaxaromue (GU3MYECKue U XUMHYECKHE CBOICTBA rajoreHOB U MX COEIUHEHHH (BO3MOKHO
WCII0JIb30BAHME BHUACOMATEPHUANIOB), O3HAKOMJIEHHE C OO0pa3laMu XJIOPUIOB (TajloOreHHJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEPUANIOB), HAOMIOJEHHE Tpollecca OOYrIuMBaHUsA  caxapa TMOJ  JeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3YYCHHE XMMHYECKUX CBOWCTB pa30aBIeHHOW CepHOU
KHUCITIOTBI, TIPOBEJICHHE KAa4eCTBEHHOI peakiuu Ha cynb(arT-uoH U HAONIO/IeHWE MpH3HAKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MOKHO HCIIOJIB30BaHUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochopHBIX yroOpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
Ka4eCTBEHHBIX pEaKUMid Ha HOH aMMOHMA M (ocdar-HOH W H3ydYeHHE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXHO
UCIOJb30BAHME BHUAEOMATEPHUAIOB), M3y4EHUE MoOJeNIel KPUCTALIMUECKUX PEETOK anMasa,
rpaputa, ¢ymiepeHa, O3HAKOMIJIEHHE C TPOLECCOM aACcOpOIMH PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM U YCTPOICTBOM NPOTHBOrasa, NoJydyeHHe, COOMpaHue, paclio3HaBaHUE
U M3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpoBeJeHHE KayeCTBEHHBIX peaklMid Ha KapOoHAT U
CHJIMKAT-MOHBl M M3y4Y€HHE TPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHWE C MPOJIyKIHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE SKCIIEPUMEHTANbHBIX 3a/1ad 1Mo Teme «Baueimme
HEMETaJUIbl U UX COCTUHEHUS.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepuCTHKa XWMHUYECKUX DJEMEHTOB — METAUIOB HAa OCHOBAaHWHM WX
nosnoxeHus B [lepuoanueckoil cucreme xumudeckux ieMeHToB [l. M. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeraioB. MeTalnueckas CBsS3b M METaUIMYecKas KpUCTAIIMYeCKast
peméTka. DIEKTPOXUMHUYECKUU psifl HampspKeHUH MeramuioB. DU3HMYECKHe W XUMHYECKHUE
cBoiicTBa MeTaiyioB. OOmMe crnocoObl noixydyeHus mMeTtaioB. IloHATHE O KOpPpO3UM METaIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3un. CIUIaBsl (CTaJlb, YYTYH, TIOPATIOMUHHMN, OpOH32) U
UX MPUMEHEHUE B OBITY M MPOMBIIILICHHOCTH.

[[lesrounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeEMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpo€HHE MX aTOMOB, HaXOXJIEHUE B mpupojie. Ouznueckue u XUMHUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATpusl U Kanud. [Ipumenenune
IIEJTOYHBIX METAJUIOB U UX COCTUHECHHIA.

[[lenoyHO3eMENBbHBIE METAUIBI MarHui M KajblUi: TMojoxeHue B [leprnoandeckoit
cucremMe xumudeckux sneMmeHToB [[. M. MeHneneeBa, CTpOEHUE WX aTOMOB, HaXOKJICHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHII, TUIPOKCU, coitn). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMiL: nosioxkeHue B Ilepuonnueckoi cucrtemMe XuMHYecKux siaeMeHtoB [ .
MenneneeBa, cTpoeHHe aroma, HaxoXJeHue B npupoje. Pusnueckue U XMMHYECKHUE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCH/IA ATFOMUHMSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucteme xumudeckux osaemeHtoB [l .
MenneneeBa, CTpOEHHUE aTOMa, HaxoKAeHUEe B mpupojae. Ousznueckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (Il1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YEeHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJIEHHE C OO0pa3llaMl METa/IOB M CIUIaBOB, HUX (PU3UYECKHMMH CBOWCTBaMH,
W3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOYKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBYS OKCHIA KAJIbLIUS U HATPHsI C BOJOH (BO3MOXHO M CIOJIb30BAHUE
BHJICOMATEPUAJIOB), HCCIIEJIOBAHHE CBOMCTB KECTKOW BOJIBI, MpoOIlecca TOPEHUS JKele3a B
KHcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpHUATOB), IMPU3HAKOB  IPOTEKAHUS
KAauyeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajblUs, aJlOMUHUA, IUHKa, *kene3a (1) u xenesa
(1), memu (1), HabnroneHKe W OMMCAHUE MPOLIECCOB OKPAIIMBAHUS IUIAMEHH MOHAMH HATPHS,
Kamusl U KaJblug (BO3MOXHO HCIIOJIB30BaHHE BUAEOMATEPUAIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
Teme «BaxkHelilne MeTallibl U UX COCIMHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n martepuainsl B IOBCEJHEBHOW KU3HU YelloBeKa. bezomacHoe MCHoJib30BaHUE
BEIIECTB M XUMHUYECKMX peaknuii B ObITy. IlepBas moMomip Mpu XUMUYECKHX OXOTrax M
OTpPABJICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKPYKaIolel cpeibl (MpeaenbHas JOMyCcTUMAas KOHIIEHTPAIIHS
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THYECKUX MpoOieM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIIaBbl METAJIOB, MMOJTMMEPHBIE MaTepUabl).

Mesicnpeomemmuuoie cea3u

Peanuzarust MexnpeaAMETHBIX CBA3EH NMPU M3YYEHHH XMMUH B 9 Kilacce OCYILECTBIISIETCS
4yepe3 UCMOJb30BaHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATUN, TaKk U TOHSATHH,
SIBJISIFOLLMXCSI CACTEMHBIMU JJIs1 OTACIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHSTHS: HAYYHBIM (aKkT, THUHOTE3a, 3aKOH, TEOPHS,
aHanM3,  CHHTE3,  Kilaccu(uKkamus,  MEepHOJAWYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTEPUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaaMOaKTUBHOCTh, MOJIEKYNA, DJJIEKTPUYECKUM 3apsl, MPOBOJHHUKH, IOJYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, T'as,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMYECKAs pEUIETKa, CIUIaBbl, (U3UYECKUE BEJINYUHBI,
€IMHULIBI U3MEPEHUS], KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COIHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTeMa, MHHEpAJIbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATENIbHbIE BELIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIae€Mbl€, TOIJIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO 00IIero oOpa3oBaHHs
JOCTUTAIOTCS B XOJI€ OOYYECHHSI XMMUU B €MHCTBE Y4EOHOW M BOCIIUTATEIHLHOUN ACSITEIILHOCTU B
COOTBETCTBUM C  TPAJAUIMOHHBIMU  POCCUUCKHUMHU  COLMOKYIBTYPHBIMH M JyXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE MpaBWJIAMU W HOPMAaMH TOBEICHUS U
CIIOCOOCTBYIOT IIPOIECCaM CAMOTIO3HAHWS, CAMOPA3BUTHS M COMATTU3AINN O0yIaFOIIIXCS.

JIM9HOCTHBIE PE3YIbTaThl OTPAKAIT TOTOBHOCTH OOYYAIOIIHUXCS PYKOBOICTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH W PACHIMPEHUE OMBITA JCATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1)naTpuoTHYeCKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HacJeAWI0, TMOHWMAHUS 3HAYEHUS XUMUYECKOW HAyKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJIQJIETh JTOCTOBEPHOU MH(OpMaIMel o0 MepeqoBhIX JOCTHKEHUSIX U OTKPBITHAX
MHUPOBOW M OTEUYECTBEHHOW XMMHUH, 3aWHTEPECOBAHHOCTH B HAaYYHBIX 3HAHUAX 00 yCTpPOICTBE
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEACTABICHUSI O COIMAIBHBIX HOPMaxX W TpaBUaX MEXKJIUYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHHKAaTUBHOU KOMIIETEHTHOCTH B 00IIEeCTBEHHO TTOJIC3HOM,
y4eOHO-HCCIEA0BATEIbCKOM, TBOPYECKOWM W APYTMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM EATEITLHOCTH MPH BHITIOJIHEHUH YY€OHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJTHEHUH XWMHYECKHX OKCIICPUMEHTOB, CO3/IaHUM YYEOHBIX TMPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aWMMOIIOMOIIM B TPOIIECCE ATOM y4eOHOU AESITeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEICHUE W MOCTYNKM CBOMX TOBApUIIECH C TO3WIMU HPABCTBEHHBIX W
MPABOBBIX HOPM C YYETOM OCO3HAHMS MTOCIEACTBHUIM MOCTYIKOB;

3)eHHOCTH HAYYHOT'O MO3HAHMS

MHUPOBO33PEHUYECKHUE  MPEJACTABJICHUS O  BEHIECTBE M  XMMHYECKOW  pEeaKIiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKW W COCTAaBJIAIONIME OCHOBY JUIS
MMOHUMAaHMsI  CYIIHOCTM HAay4YHOM KApTUHBI MHpa, TMPeACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOIbI, B3AUMOCBS3SAX YEJIOBEKA C MPUPOJHON CPEIOi, O poJIu
XUMHUH B TTIO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

[03HABaTEJIbHbIE MOTHBBI, HAIpPaBJICHHbIE HA IOJYyYEHUE HOBBIX 3HAHUW IO XHMUH,
HEOOXOMUMBIE JUIsI OOBSICHEHHS HAOIIOJAEMbIX IIPOIIECCOB U SIBJICHUH, ITO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATENLCKON KYJIbTYphI, B TOM YHCII€ HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEPATYpOW, JOCTYIMHBIMU TEXHHUYECKUMHU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHH;

HWHTEpeC K OOYyYeHHI0 M TMO3HAHUIO, JH0003HATETHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camMo00pa3oBaHUIO, IPOEKTHOW U HCCIEAOBATEIBCKON NEATENHHOCTH, K OCO3HAHHOMY BBIOODY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B TajbHEHIIIEM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAHUE IEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3JI0pPOBBI 00pa3 >KW3HM, OCO3HAHHME TIOCIEACTBHA M HENMPHUITHE BPETHBIX
MpUBBIUEK (YHOTPEONEHUST alKOToJsl, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTH COOIIOACHUS



mpaBwI 0€30MaCHOCTH MPH OOpAIEHUU C XUMHUYECKAMHU BEIIECTBAMHU B OBITY M pealbHOU
KU3HU;

5)TpynoBoro BocnuTaHuA:

HMHTEPEC K MPAKTUICCKOMY MU3YUEHUIO MPOGECCHl U TPyAa pa3InIHOrO POJa, YBAXKCHHE K
TPpyly W pe3yibTaraM TPYIOBOM JESATEIHHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MpEeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIM BBIOOP WHAMBUIAYAIbHONW TPACKTOPUU
MPOJOJDKEHHST 00pa3oBaHMsl C y4E€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmenrHoi npogecCHOHaIbHON AeATENFHOCTH U
pa3BHUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJITAITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6)3K0/10rH4€eCcKOro BOCIIUTAHUSA:

9KOJIOTUYECKH 11eJIeco000pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 37J0pPOBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 30pPOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs PaBUil O€30IaCHOTO MOBEEHUS IIPU paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIIMX, YTPOKAIOIIUX 3JJ0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TOJydaeMble TPH W3YYCHUH XUMHUH, I PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOH, ISl TOBBIIECHUS] YPOBHS SKOJIOTUYECK O
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U IMyTeH WX PEIICHHS
MOCPEJCTBOM METOJIOB XUMUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLIMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMETHBIX pe3yNbTaTOB BBIIEISIOT 3HAUYMMBbIE Uil (POPMHUpPOBaHUS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (akT, cUcTeMa,
MPOLIECC, IKCIIEPUMEHT U JAPYroe.), KOTOPbIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUHM U3 ATUX IPEAMETOB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAay4yHOM KapTMHE MHpa, U yHUBEpcalbHble y4eOHBbIE NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHUKATHBHbBIC, PEryISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM J1eATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSl HCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIUJIEHUS MPU OCBOCHMM 3HAHMIA:
pacKpblBaTh CMBICA XMMHUYECKHX TOHSATHH (BBLICIATH WX XapaKTEpHbIE MPHU3HAKHU,
yCTaHABIMBATh B3aMMOCBSA3b C JIPYTUMH MOHATUSMU), UCIIOIBb30BATh MOHATHUS AJIS1 OOBSICHEHHS
OTIENbHBIX (DAaKTOB U SIBICHUMN, BBIOMPATh OCHOBAHUS M KpPUTEpUU s Kiaccu(UKalUu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBSI3U
MeXay 00BEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIC, IeTyKTUBHbIC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yYMEHHE TMPHUMEHSTHh B IMpOliecce MO3HAHMs MOHATHUS (NMpeaIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, IPeoOpa3oBhIBaTh IIHPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTABICHUS — XUMUYECKHI 3HaK (CUMBOJ DJIEMEHTA),
xuMuueckas ¢opMyna W ypaBHEHHE XHMHUECKOW peakuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4YETOM OTHUX MOJEIBHBIX TMPEACTaBICHUN BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMBbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUd, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJIb30BATh MOCTABICHHBIE BOMPOCH B KAaueCTBE WHCTPYMEHTA IO3HAHUSA, a
TaKKe B KauyeCTBE OCHOBBI i1 (OPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 X0/I0M IPOIIecca, CAMOCTOSTEIHLHO MTPOTHO3UPOBATH €T0
pe3ynbTar, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BBIOMPATh, AHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3INIHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJIep)KaHWs, CIIPaBOYHBIE TMocoOus, pecypchl MHTepHeTa), KpUTHYECKH
OIICHUBATh MPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSThH Pa3IMYHbIE METOJIBI M 3AIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMBIX JUTS BRITIOJTHEHUST YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHEe OIbITa B OOJACTH WCIOJIB30BaHMS HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIaJICHIE KYyIbTYPOH aKTHBHOTO WCIIOJIb30BAaHUS PAa3IMIHBIX
MTOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
WHGOpPMAIIMKA W WITIOCTPUPOBATH pENIaeMbIe 3a/1a4d HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCTOJbh30BaTh W aHAIM3MPOBATH B Ipollecce y4eOHOW M HCCIelIoBaTeIbCKON
JeSITeNbHOCTH UHPOPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIHCKOTO XO35SHUCTBA U TPAaHCIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUsS 3aJaBaTh BOMPOCH (B XoJae auajmora W (WJM) ITUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCHUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIATh MOJyYEeHHbIE PE3YAbTaThl T0O3HABATEIBHON AESITEILHOCTU B YCTHBIX
U THUCHBMEHHBIX TEKCTax; JejaThb IPE3CHTALUI0 pe3YJbTaTOB BBHIMOJIHEHHUS XHUMHYECKOIO
JKCIEpPUMEHTa (J1abopaTOpPHOrO OIbITa, JA0OPATOPHON pabOThI MO MCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABAaTENbHOH U
HCCIIEIOBATENIbCKON JEATEIbHOCTH MPHU PEIICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMKI (0O0CyxkaeHHs, OOMEH MHEHHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJMHALIMS COBMECTHBIX JACHCTBUIA, ONpeAeTIeHNEe KPUTEPUEB 0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJIbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENIbHO ONPENENATh LIEeTIH AEATeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTS,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BBIOMpPATh
HauOosiee H(PQeKTuBHbIE CIMOCOOBI pelieHHs Y4yeOHbIX UM IO3HaBaTelIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh MM KOPPEKTHPOBATH IMPEIUIOKEHHBIH alrOpUTM JEHCTBUH NpHU
BBIMIOJIHEHUH 33JaHUN ¢ y4€TOM TMOJIydeHMsS HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, TIPeIaraeMble B YCIIOBUH 33 JaHUM.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO O0s3aTEIBHOTO COJEp KaHus,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSAIOT: OCBOEHHBIE



oOyJaromMMHUCs Hay4YHbIe 3HAaHUS, YMEHUS M CIIOCOOBI JEHCTBHUM, CHEIU(PHUECKHE s
IpeIMeTHON obnacTu «XHUMHS», BHUIBl ACATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHMS, €ro

UHTEpIIpETALNY, IPEOOPAa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX Y4EOHBIX U HOBBIX CUTYaLlUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3yinbTaThl Ha 0a30BOM YpOBHE IOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHUN: aTOM, MOJIEKYJIa, XUMUYECKUI
JJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJHAas U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTEIbHAasi aTOMHas M MOJIEKyJspHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJsS XUMHYECKOIO
JJIEMEHTAa B COEAUHEHHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTAa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKius, KjJacCupUKaus
peaxkiuii: peakliuu COeAUHEHUS, peaKluu pa3IoKEeHUs], PEaKIMK 3aMEIIeHUs], peaKklun
0o0MeHa, 7K30- U SHA0TEPMHUECKUE PEaKIUH, TEIIOBON 3PPEKT peakiuu, siApo aToma,
ANIEKTPOHHBIA CJIOM aToma, aToMHasi OopOuTaib, paJuyc aTomMa, XUMHYECKas CBS3b,
MOJISIpHAsl M HETOJIIpHAsi KOBAJICHTHAsl CBSA3b, MOHHAs CBS3b, MOH, KAaTHOH, AHUOH,
pacTBop, MaccoBas J0Js BellecTBa (MPOIeHTHAst KOHLIEHTPaLKs) B pacTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IOHSATUH M NPUMEHSTH 3TH
MOHSTHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBPALCHHUI;

HCIIOJIb30BAaTh XMMMUYECKYI0 CHMBOJIUKY JJISi COCTaBlIeHHS (OpMyN BELIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

ONpeNeNaATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OWMHApHBIX COEIUHEHHUSAX, CTEICHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy COEIUHEHHH 1o (opMmynam, BHJ XUMHYECKOM CBS3U
(KoBaJIEeHTHAs! M NOHHAs) B HEOPTaHUYECKUX COETUHEHHUSAX;

packpsiBaTh cmbica Ilepuoanmdeckoro 3axkona [[. M. MenpaeneeBa: neMOHCTpUPOBATH
[IOHMMAaHHUE IEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKMX JIEMEHTOB OT MX
nonokeHus B llepuoanueckoil cucTeMe, 3aKOHOB COXPaHEHMsS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMsI, 3aKOHa ABOTazupo;
ONMCBIBATH M XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuoauueckoil cucteMsl
XMMUYECKHUX 3JEMEHTOB: pasziMuaTh IMOHATUS «IJIaBHas noArpynmna (A-rpynmna)» u
«obounas noarpynna (b-rpynma)», manble u OoJsiblIME NEPHOABI, COOTHOCHUTH
o0o3HaueHusl, KoTopele UMeroTcs B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
aneMmeHToB JI. YI. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKAaMH CTPOCHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsia  sjapa, oOIlee YHUCIO JIIEKTPOHOB U
pacripeielIeHUe UX 110 3JIEKTPOHHBIM CJI05M);

KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMYECKHE BELIECTBA, XUMUYECKUE
peakuuu (10 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu30BaTh (OMMCHIBATh) OOIME XMMHUYECKHE CBOMCTBA BEIIECTB pa3IMYHbBIX
KJIacCOB, IOATBEpPXKJas ONMCAHME IPUMEPAMHM  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

IIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHUCHUMOCTH OT MX Kauy€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAaHUS XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHBIX YCIOBUAX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO JIeMEHTa 10 (hopMysie COeAMHEHUs, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOH pEaKnu;



MIPUMEHSATh OCHOBHBIEC OIEpAI[MU MBICIUTEILHON JEATEIHbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHUE, CHCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE TMPUYUHHO-
-CJIE[ICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BELIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAyYHblE ~ METOJbl  [O3HAHUS  —  HAOJIOJIEHHE,  HU3MEpPEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

ClIieIoBaTh IMpaBWJaM TIOJIb30BaHUS XHMHYECKOM TMOCyI0N ©  JabopaTOpHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMHU TI0 BBITIOJIHEHHIO JJA0OPATOPHBIX XUMHUYECKUX OIMBITOB IO TMOJYyYEHUIO
U COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJA), MPHUTOTOBICHHIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
Y MPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACTO3HABAHUIO PACTBOPOB IIEJOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakMycC, peHoNpTaIenH, METUIIOPAHK U Ipyrue).

K koH1y oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb chOPMUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHATUH: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHMS, XMMHUYECKas peaklus, XUMUYecKas
CBSI3b, TEIJIOBOM 3PQEKT peakiuu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss TUCCOLIMAIUS, peaklUud HOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKO€ paBHOBecHE, oOOpaTuMble U HeoOpaTHUMble peakluH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEPHOCTh, XHMHUYECKas CBS3b
(KoBajieHTHAsi, HMOHHAs, METaJuIM4yecKas), KpUCTaJUIMUecKas peméTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, IMpeAesabHO J0MyCcTHMAas
koHueHtpamus [1/IK Bemectna;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHATUH U NPUMEHSTH 3TH
MOHATHS MPU ONKMCAHUU BEIIECTB U UX MPEBPAILCHUII;

WCIOJIb30BaTh XHMHMYECKYI0 CHMBOJIUKY [UIsl COCTaBlieHHS (OpMyJn BEIIEeCTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUA XUMHUYECKHUX DIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, IMPHHAICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMynaam, BUJI XUMUYECKOHN CBsI3U (KOBAJCHTHAas, WOHHAS,
MeTajinyeckasi) B HEOPraHUYECKUX COCAMHEHHUAX, 3apsyl HMOHA M0 XHMHUYECKOM
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBaTh cMbica [lepuoauueckoro 3akona [[. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro NMOHMMAaHME: OTMCHIBATh U XapakTepu3oBaTh TabauuHyto ¢opmy [lepuoanyeckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3jiuuyaTh MOHITHUSA «1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003HaueHHs, KOTOpble HUMEIOTCd B IepHOAMYECKOH Tabiuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia s7pa, o0lee YUCIIo MEKTPOHOB M PACHPECTICHUE UX TI0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHAT O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUN B IPEJeNIax MaJIbIX NEPUOJOB U ITIaBHBIX NOArPYNI C Y4ETOM CTPOCHHS
UX aTOMOB;



KHaCCI/I(bI/H_[I/IpOBaTb XUMHUYCCKHUEC SJICMCHTBI, HCOPIraHMYCCKUC BCIICCTBA, XUMUUCCKUC
peakuuu (10 YMCIy W COCTAaBY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEIU(PHUECKHEe XUMHYECKHE CBOWCTBA
IMPOCTBIX U CJIIOKHBIX BCHICCTB, NOATBEPKAAA OITMCAHUC ITPUMEPAMU MOJICKYJISIPHBIX U
HMOHHBIX YPAaBHEHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTHUYECKON JUCCOUMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
IIOJIHBIE U COKpAlllEHHbIE YPAaBHEHUS PEAaKLM HOHHOTO OOMEHA, ypaBHEHUS peakLui,
MOATBCPXKAAOUX CYHICCTBOBAHUC T'€HETUYECKON CBS3U MCXKAY BCUICCTBAMU
Pa3IMYHBIX KIIACCOB;

PaCKpheIBaTb CYMHOCTb OKHCIIHMTCIbHO-BOCCTAHOBUTCIBHBIX peaKIII/II\/'I MmoCcpeaAcTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCa ATHX PeaKIlHii;

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCMMOCTH OT HUX CTPOCHHA, BO3MOXHOCTHU
IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/II\/'I B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BEUIECCTB, MAaCCOBYIO
JIOJTF0 XUMHUYECKOTO JIeMEHTa 110 (hopMysie COeIMHEHNsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUUYECKOW PEaKIINK;

coOrofaTh TMpaBWia IOJB30BAaHUS XHMHYECKOW TIMOCYIOW W  J1abOpaTopHBIM
00OpyJIOBaHHEM, a TaKXKe TMpaBWiIa OOpalleHUs C BEIECTBAMH B COOTBETCTBHH C
HUHCTPYKIUSAMH I10 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX XUMHUYECKHUX OIIBITOB IO ITOJIYYCHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKINH, TOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATENbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHUCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl T[O3HAaHWA — HaONIoJeHHWe, H3MEpPeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peabHbIA U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
n/n TeM NPOrpaMmbl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1.IlepBoHayajibHble XHMHYECKUE TOHSITHUS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeITeITbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilme npeacTaBuTe/Id HEOPraHNYeCcKNX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6moreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6moreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paspnen 3.1lepuonnyeckuii 3akoH u [lepuoanyeckasi cucreMa xumudeckux 3j1eMmeHToB /. U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKHMCIMTEIbHO- BOCCTAHOBUTEIbHbIE PEAKINH



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

31 " 7 bubnuoreka [IOK
' XMMHHCCKUX S71eMeHTOB J. 1. https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CtpoeHue
aroma
- )éI/IMquCKas[ CBS3b. . BuGmnotexa LIOK
' KHCIUTEIIEHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCJIILHBIC peaKHI/II/I
Hroro no pazgeny 15
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB 1 TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3nes 1.BemecTBo U XMMHUYecKHe peaKkHuu
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuoreka [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKHE PEaKIMU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/u1bl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX 4 1 bubmuoreka [JOK
' anemeHTOB VIIA-rpynmel. IanmoreHs https://m.edsoo.ru/7f41a636
e | o :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25| oseveron VArpymmi, Awor, dochopuns | 7 ;| BuGmorea LOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
R 8 1 , | Do
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHMH U X COEAUHEHUS
Hroro no pazneny 25



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

Pazgen 3.MeTasiibl M UX COeTUHEHU S

31 06 . 4 bubmuoreka [JOK
' HHe cotcTBa MeTallion https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJIJIbI U UX COCAUHCHU S httpS://m.EdSOO.rU/7f418_636
Hroro mo pazmeny 20
Pasznen 4.Xumus n okpyskaouias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl B JKU3HU YCIIOBCKA https://m.edsoo.ru/7f4la636
Hroro mo pazmeny 3
p 3 bu6moreka [IOK
SICPREOC BPEM https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBo yacoB Jlara JJleKTPOHHBbIE HU(PPOBbIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKU3HHM YeloBeKa. Tea u BemecTsa https://m.edsoo.ru/ff0d210c
5 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1 «[IpaBuia
3 paboTHl B TaOOPATOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOparreHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d227e
000pyI0BaHUEM
4 Yucrtele BemtecTBa U cMmecu. CriocoOnl 1 bu6mmoreka [IOK
pasjeneHus cMecei https://m.edsoo.ru/ff0d227e
[IpakTrueckas padota Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI 1 MOJICKYJTBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XHMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYIIIPHOE YUYCHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa 1 bu6mmoreka [JOK



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

BeIIeCTB. XuMHuUecKkas (hopmyIa.
BajenTHOCTE aTOMOB XUMHYECKUX

https://m.edsoo.ru/ff0d2eae

JJICMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENbHASI MOJICKYJISIpHASE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bu6mmoreka [{OK
3JIEMEHTA B COCIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [IOK
MonsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUSI. bu6moreka [IOK
XUMHYeCKas: peaKiius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XAMHUYECKHX PeaKInit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koJimyecTBa, MacChl
17 BEIIlECTBA 10 YPAaBHCHUSIM bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKUX peaKlui
Knaccudukanus XuMu4ecKkux
18 peaKuHI(“f (co:ﬂHHeHI/IH Pa3IIOKECHHS bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKJIONEIUCT. O6og1;lleHne u bubmorexa HOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alusl 3HAaHHUHA
20 KonTtposnpHas padota Nel mo teme bubnuoreka [IOK
«BerecTBa 1 XUMUYECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

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

npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 oxcuaax
CrocoObI MONYYCHHS KHCIOPO/ia B
23 nabopaTopuu ZIquOMI)IHIJICHpHOILTI/I. Brbmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHnne kucnopoaa
TenoBoit 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXHUMUYECKOM YPaBHEHHH, K30~ https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
TommmBo (HeTh, yrojib U METAH).
25 3arp${3HeIEHe(1;0321§rxa CIIocoObI c)ero Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padora Ne 3 o Teme
26 «lPlonyquHe " I(2061/1paHI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €TO CBOHUCTBY»
97 Boaopon — sneMeHT u mpoctoe bu6mmoreka [JOK
BeniectBo. HaxosxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMHUYECKHUE CBOMCTBA bu6mmoreka [JOK
Boziopoaa. IIpumenenne Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIIOTAX U COMIAX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPOIa B bu6mmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o teme BuGmoreka LIOK
31 «ITomyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
BrruncieHuss 00EMOB ra3oB 10
34 YpaBHEHUIO PEAKIIMU Ha OCHOBE Bubnuorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 duznyeckne 1 XUMUYECKHe CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [lonsitue 06 bubnuorexa [JOK
HHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 Hacsiiienabie 1 HEHACHIIIICHHBIC bu6mmoreka [IOK
pacTtBOpbl. MaccoBasi 10JIs1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckas padota Ne 5 o Teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
omnpeeIéHHOM MaCcCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHas padota Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cocTaB, KiaccuduKamus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHne u XuMHUYECKHE CBOMCTBA
41 KI/?CH}Z:I’:HLI: OCHOBHBT)((: u S Bu6mmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEepPHBIX OKCHJIOB
42 OcHoBaHusI: cOCTaB, K1accuduKaius, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMu4eCKHE CBOWCTBA bubmuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBONCTBA bubnuorexa [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
C : s
PP s ——— BuGmonexa LIOK
N ya ’ https://m.edsoo.ru/00ad9474
CBOWCTBa
[IpakTuueckas padota Ne 6. Pemenue
47 JKCIIEpUMEHTAIIBHBIX 337a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
r
8 xanccawn neopramticcin. Eumionexa LIOK
N P https://m.edsoo.ru/00ad9a50
COEJIMHEHUI
49 O06o06meHNe 1 bu6mmoreka [JOK
CHCTeMaTH3alUA3HAHU I https://m.edsoo.ru/00ad9cb2
K 6oTa Ne3
50| "Ochomae Kiacen Heopraticeiny Eumonesa LIOK
. P https://m.edsoo.ru/00ad9ela
COEJIMHEHUI
IT
51| ummecka stowenton, Honrmie EuGmonesa LIOK
) https://m.edsoo.ru/00ad9ffa
rpymmnax CX0AHbIX 3JIEMEHTOB
H o
€pUOINYECKUN 3aKOH U Bitmiorexa 1IOK
52 Ilepnoauueckas cucrema

XHUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/00ada52¢c



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

Meunneneena

53 [Tepwo b1, TPYIIIEI, TOATPYIIIIHI bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. V3otorsl https://m.edsoo.ru/00ada342
CtpoeHnue 3IeKTPOHHBIX 060110qu0 Butorexa LOK
55 aTOMOB 351eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adagébc
cuctemsl /1. 1. MenneneeBa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubmuorexa [JOK
[Mepuoauueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MPAKTUKH. J1. bubmuorexa [JOK
. MenpeneeB — y4EHBIH, IeIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIIEKTPOOTPUIIATETHLHOCTh ATOMOB bubmuorexa [JOK
XHUMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHnHast xumuueckas cBs3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosspHas bubnnoreka [JOK
XHMHY€ECKas CBA3b https://m.edsoo.ru/00adaab9
62 CTeneHbOKUCICHUS bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubmuoreka [JOK

peaxiuu

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



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

bubmuoreka [JOK

64 OKHCIIUTEIU U BOCCTAHOBUTEIIH 1 htts://m.eds00.ru/00adb076
65 | meeme s sonoomn |1 biorera LIOK
https://m.edso0.ru/00adb076

CBSI3b»

66 PezepBHbiit ypok. O0o0IICHNE 1 1 bubnuorexa [JOK
CHCTEMAaTH3aIMs 3HAHUMA https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CHCTEMAaTH3aIMs 3HAHUMA https://m.edsoo.ru/00ad9cb?2

68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
CHCTEMAaTH3aIMs 3HAHHUIMA https://m.edsoo.ru/ff0d61c6
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe U POBHIE

Ne Mara
Tema ypoka Kontpoabnbie | IlpakTuueckue o0pa3oBaTe/bHbIE
n/n Bcero H3YYeHH s
padoThI padoTsI pecypchl
[Iepnoanyeckuil 3aK0H.
1 [Tepuoanueckas cuctema 1 bubnuoreka [JOK
XUMHYECKHX 37eMeHTOB /1. https://m.edsoo.ru/00adb59e
N. Menpeneena
3aKOHOMEPHOCTH B
5 W3MEHEHUH CBOMCTB 1 bu6moreka [IOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MTEPUOJ0B
Kn
3 HO;Z?E(?:;M:M " 1 bu6mmoreka [IOK
P https://m.edsoo.ru/00adb7e2
HEOPraHMYECKUX BEIEeCTB
B o
- P https://m.edsoo.ru/00adbac6
peméToK
Kontponbras padorta Nel no
I1
5 yoayGrewe swani 1 1 bimorera LLOK
Y https://m.edsoo.ru/00adbac6
OCHOBHBIX pa3eNioB Kypca 8
KJ1accay
K
Peattht P https://m.edsoo.ru/00adbcb0
MpU3HAKaM
7 [TonsTHE O CKOpOCTH 1 bubnuoreka [IOK



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

XUMHUYECKON PEaKLH.
[ToHsiTHE O TOMOTE€HHBIX U
reTEPOTeHHBIX PEAKIUIX

https://m.edso0.ru/00adbe9a

TloHATHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,
BJIMSIFOLIME HA CKOPOCTh

bubmmoreka [{OK

8 XAMHUYECKON peaKiuu u https://m.edsoo.ru/00adc28c
MOJIOYKEHHUE XUMUYCCKOTO
paBHOBECHS
9 OKHCIUTETBHO - bubnuoreka [JOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHICCKOM
10 )II/IC(I:OI_[I/IaI_[I/II/I?CI/IJ'H)HBIC u bubamorexa LOK
https://m.edsoo.ru/00adcd68
ciabble AIIEKTPOTUTHI
11 HoHHbIe ypaBHEHHSI peaKIuit Bubnuorexa LIOK
https://m.edsoo.ru/00add448
XuUMHYECKHE CBOMCTBA
KHCJIOT ¥ OCHOBAaHHUH B CBETE
12 MpeACTaBICHUI 00 bubmmorexa [JOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON
JIACCOINAIIAH
XuMHYECKHEe CBOMCTBA COJICH
13 B CBETE MPEJICTABICHUNH 00 bu6mmoreka [JOK
AIIEKTPOIUTHYECKOM https://m.edsoo.ru/00add8b2
JIACCOLINAIIAH
14 [Tonsarue o ruzponuse conen bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o06mIeHNE 1 bu6mmoreka [JOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

CUCTEMAaTU3al s 3HAHUN

https://m.edso0.ru/00addd12

[Ipaktuyeckas padora Ne 1.

16 «Pellieriie bubmmoreka [{OK
https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAIBHBIX 331249
KonTtponsnas padota Ne2 mo
17 TeMe «DIEKTPOJIUTHIECKAs bubnuorexa [JOK
JqUcconuanus. XUMHIECKHE https://m.edsoo.ru/00addecQ
peaKIuy B pacTBOPAX»
OO6mras xapakTepucTuKa
18 ranI:)IreHOBI.) XI/INE/I‘I@CKI/IC bubmuotexa LIOK
N https://m.edsoo.ru/00addfe2
CBOWCTBa Ha IIPUMeEpPE XJI0pa
XnopoBogopoa. CosnsaHast
19 KHCIIOTa, XUMAYECKHUE bu6moreka [IOK
CBOWCTBA, MMOJTyYCHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTrueckas padota Ne 2
20 no teme «llonydyenue bubmuorexa [JOK
COJISTHOM KUCIIOTBI, H3yUCHHE https://m.edsoo.ru/00ade348
€€ CBOMCTB»
Brruncienus mo ypaBHEHUSIM
21 XUMHUUYECKUX PEaKIUi, eciu bu6mmoreka [JOK
OJIMH M3 PEarcHTOB JaH B https://m.edsoo.ru/00ade488
M30BITKE
29 OO1as XxapakTepucTuKa bubnuoreka [JOK
anemeHToB VIA-rpymis https://m.edsoo.ru/00ade64a
ANnoTpomnHbIe MOI[I/I(I)I/IKaI_[I/II/.I. BuGmmorexa [OK
23 cepbl. Haxoxnenue cepsl u e€

COCIMHEHUH B IPUPOJIE.

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

XHUMHUYECKUE CBOMCTBA CEPBI

CepoBoa0po1, CTpOEHHUE,

bubmmoreka [{OK

24 (1)1/1331 HICCIHE T RHMHECie https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepol. CepHas
o5 KHCIIOTA, (PU3UYECKHE U bubnuorexa [JOK
XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH,
JIe)KaIHe B OCHOBE
MMPOMBIIIICHHOTO CIIoco0a
26 HI(:J'IyquI/ISI CEPHOM KHCIIOTHI. bubmmorexa LOK
https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKpYKarollen cpeibl
COCTMHCHUSIMHU CEPBI
97 Brruncnenne MmaccoBoit n1oau bu6mmoreka [IOK
BBIX0/1a TPOIyKTa PEaKIInu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTUKa
371eMeHTOB V A-TpYIIIIbL.
28 Azot paCHpOCTp]ZZ:HI/IC B bubmmorexa LIOK
’ https://m.edsoo.ru/00adeea6
npupo/ie, Gu3NIecKue u
XUMHYECKHE CBOHCTBA
AMMUaK, ero pu3HIecKue U
29 XI/IMI/I‘IeC,KI/Ie c(b];oﬁCTBa Bubmmorexa LIOK
’ https://m.edso0.ru/00adf004
MOJIy4YeHUE U PUMEHEHHE
[IpakTuueckas padota Ne 3
30 o teme «Ilomyuenue bubnuoreka [IOK

aMMHaKa, U3y4eHue ero
CBOVCTBY

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

A30THas KHCIOTa, €€

bubmuoreka [JOK

31 uIHHICCKHE H XHMHHCCKHE https://m.edsoo.ru/00adf306
CBO¥CTBA
Hcnonp3oBanue HUTPATOB U
COJIEW aMMOHHSI B Ka4eCTBE

32 MUHEpaAJIbHBIX YI0OpEHUH. bubnuorexa [JOK
XUMHYECKOE 3arpsi3HeHNE https://m.edsoo.ru/00adf518
OKpYKaroIlen cpeibl
COCIIMHEHUSIMH a30Ta
dochop. Oxcun pocdopa (V)

33 u ocdopHas KucioTa, bubnuoreka [IOK
bu3rUecKre 1 XUMUYECKHE https://m.edsoo.ru/00adf68a
CBOWCTBA, MTOJY4CHUE
Hcnonws3oBanue docdaToB B
Ka4yecTBe nimHepam,me BuGmiorexa [IOK

34 yHO6peHmf’ Sarpishettie https://m.edsoo.ru/00adfc20
MIPUPOTHOMN Cpebl
dbocdaramu
VYraepo, pacipocTpaHEHHUE B BuGmiorexa LOK

3 Hpupoze, (bmmelcme 1 https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOMCTBA
Oxcupl yriepoja, ux
bu3nvecKue U XUMHUECKUE BuGmiorexa LIOK

36 CBOMCTBA. DKOJIOIMYECKUE https://m.edsoo.ru/00adfebe
po0OJIEMbl, CBSI3aHHBIC C
okcuzom yriepoaa (1V)

N bubnmuoreka [JOK
37 VYrosbHas KUCHOTA U €€ CONn https://m.eds00.ru/00ae006¢
38 [Ipaktuyeckas pabora Ne 4 bubnuoreka [IOK



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

o teme "llonyuenue
YIJIEKHCIIOTO Ta3a.
KauectBennas peakuus Ha
KapOoOHAT-UOH"

https://m.edso0.ru/00ae027e

[lepBoHauanbHbIEC TOHATUSA 00

bu6mmoreka [{OK

39 OPTAHITICCIN BELECTBax https://m.edsoo.ru/00ae054e
KaK O CO€IMHEHUSIX yriepoa
40 Kpemuwuii u ero coenuHeHust Bubmuorexa LIOK
https://m.edsoo.ru/00ae080a
[IpakTnueckas pabora Ne 5.
Pemenne
41 AKCIIEPUMEHTAIBHBIX 3a7a4 bubmuorexa [JOK
o Teme «Baxkneitmme https://m.edsoo.ru/00ae0bf2
HEMETaJUTbl B X
COCTUHCHUS»
KonTtponbras padota Ne3 no
42 teme «BaxHueiine bu6mmoreka [IOK
HEMETAaJUIbI U UX https://m.edsoo.ru/00ae0el8
COCTUHCHUSD»
OO6mras xapakTepucTuKa
XUMHYECKHX AJIIEMEHTOB —
MeTaJIoB. MeTaindeckas
43 CBSI3b U METaJINYeCcKas Bubmmorexa LIOK
. https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas PeiIéTKa.
du3nyecKue CBOMCTBA
METaJIIOB
XHUMHYECKUE CBONCTBA Butmiorexa 1IOK
44 METaJII0B.

DNEKTPOXUMHUYECKUN PsifL

https://m.edso0.ru/00ae1156



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

HaIIpSHKEHUH METaJUIOB

O0m1re cnocoObl MOTyYeHUs
metaioB. CIiaBbl.
BI)I‘-II/ICJIGHI/UI I10 ypaBHeHI/IﬂM

bubmmoreka [{OK

45 XAMHUYECKHX PEaKIUi, eclin https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 [TonsiTHE 0 KOPpO3UU bubnuorexa [JOK
METaJLIOB https://m.edsoo.ru/00ae1278
bubmmoreka [IOK
41 Wenowsie MeTamb! https://m.edsoo.ru/00ae14b2
48 OKcHIBI ¥ THIPOKCHIBI bu6moreka [IOK
HATPHS U KaJIHsI https://m.edsoo.ru/00ae14b2
€JI0YHO3EMEITbHBIC
49 I\I/Ji:TannH — KabLUH U bubmorexa [IOK
N https://m.edsoo.ru/00ae15e8
Maraui
50 Baxueiimue coenuHeHnsa bu6mmoreka [IOK
KaJIbIIHsI https://m.edsoo.ru/00ael5e8
51 O06o06meHNe 1 bu6mmoreka [JOK
CHCTEMATH3ALMS 3HAHMMA https://m.edsoo.ru/00ae15e8
52 JKEcTKOCTE BOIBI M CITOCOOBI bu6mmoreka [JOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
[IpakTuueckas padota Ne 6
53 H(I)) TEME ”}KéCTEOCTL B(J)\;H u bubmmorexa [IOK
. . https://m.edsoo.ru/00aelae8
METO/IbI €€ YCTpaHEeHUS
. bu6mmoreka [JOK
>4 AdtiomuiHi https://m.edsoo.ru/00aelc64
55 AmdorepHble cBOIiCTBa bubnuoreka [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

OKCHUIa U TUAPOKCHU A

https://m.edso0.ru/00aelc64

bubmuoreka [JOK
% AKeneso https://m.edsoo.ru/00ae1d86
57 Oxkcuipl, THAPOKCUIIBI U COJIH bubnuorexa [JOK
xenesa (I) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o06mieHne u bubnmoreka [JOK
CHCTEMATH3AIMs 3HAHUH https://m.edso0.ru/00ae35e6
[IpakTnueckas padora Ne 7.
Pemienue
59 AKCTIEPUMEHTAIBHBIX 33724 Brbmiorexa LIOK
. https://m.edsoo.ru/00ae3de8
mo TeMe «Baknaelmmue
METaJUIbl U UX COEIUHECHUS
Berarcnenus o ypaBHEHUAM
XHUMHYCCKUX PEaKIU, eCIIn
OJIMH U3 PEarcHTOB JIaH B
60 H§6HTKGI;IJ'II/I cozxeprHT bubmorexa OK
https://m.edsoo.ru/00ae1750
npumecu. Boeruucienus
MacCCOBOM JIOJIU BBIXOJT
anpoyKTa PeaKiuu
61 O06o06meHNEe 1 bu6mmoreka [JOK
CHCTEMATH3ALMS 3HAHMMA https://m.edso0.ru/00ae1750
2 | zowe cBemmchme meranm Enamoraca HOK
https://m.edsoo.ru/00ae1750
1 UX COCIMHCHUSDY
BermecTBa 1 Marepuaisl B
63 noienHeBHoﬁ )KI/lI:)?»HI/I bubmorexa HOK
https://m.edsoo.ru/00ae3f50
YeIoBeKa
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

OKpYKaroLlen Cpeibl

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

Posnb xumuu B perieHun

bubmuoreka [JOK

65 1
9KOJIOTMYECKUX TPoOIeM https://m.edsoo.ru/00ae4270
P i .
66 Obotmenen 1 bubmmorexa [TOK
B . https://m.edsoo.ru/00ae0d0a
cucreMarui3anus 3HaHUUu
P i .
B . https://m.edsoo.ru/00adb33c
cucreMaruisanus 3HaHUUu
P i .
o8 O?:gm:’meyp“ . Bu6mmorexa 1[OK
HUEC U
B . https://m.edsoo.ru/00ad9cb?2
cucreMaru3anusi 3HaHUUu
OBIIEE KOJIMYECTBO YACOB 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I"abpuensn, Oner CepreeBud. Xumus: 8 — if kacc: 6a30BbIi ypoBeHb: yueOHuk / O. C.
IMabpuensu, U. I'. Octpoymos, C. A. CnaakoB. — 5 —e u3l. , nepepad. — Mockaa :
[Ipoceemenue, 2023. — 175, ¢. : ni.

Pymutuc I'. E. Xumus, 9 xinacc: y4ue6. mis oomeooOpasosat. opranu3ammii / I'. E. Pymsutuc, @.
I'. ®enpiman. — 3 —e u3n. — M. : [Ipocsemenue, 2017

I'apa H.H. Xumus. 3agauHuk ¢ «IIOMOIIHUKOMY. 8 — 9 Kiaccel: yueb. mocobue st
obmieo6pasosar. opraam3anuii / H.H. T'apa, H .U. T'abpyceBa. — 6-¢ uzn. — M, : I[IpocBemnienue,
2016. - 95 c.

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJ
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