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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (eneparbHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesibHBIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu [Oa€T MPEACTABICHHE O IENsAX, OOIIel cTpaTeruu OOydeHHS,
BOCIIMTAHUS W pa3BUTHs OOYyYalOIUXCsS CpPEACTBAMU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKAHME, MPEeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpHUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOTrpaMMBbI TI0 XHMHH, OTIPEIENEeT KOJINYECTBEHHbIE
M KAayeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3ayu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUSI OCHOBHOW 00pa30oBaTENbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHMs, a TAKKE TPEOOBaHM K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
JEeSITeIbHOCTH 00Y4aroIerocst o OCBOEHUIO y4eOHOI0 COIepKaHuUs.

3HaHUe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPECTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPAICHUSX YHEPTUU U 00 SBOJIIONUH BEMIECTB B IPUPOE, O MyTIX
pemieHust TI00anbHBIX MpoOJIEM  YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealMu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBbl TMYHOCTH, €€ 001IeH 1 QYHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (PJOPMUPOBAHKE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHON  JESITENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX Kak B IIOBCEJHEBHOW JKM3HH, Tak U B
po(hecCUOHAILHON 1EATENIbHOCTH;

3HaKOMHUT €O CHeUUu(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO NMPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHbIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBIISETCS TNeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMbI NePBOHAYATIbHBIX MOHATHH XUMUHU, OCHOB HEOPTraHUYECKOH XHMUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHA O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XUMHUecKo peakiuu. O0e 3TH CUCTEMBI
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CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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

— Ilepuonnueckoro 3akoHa [[. 1. MenpeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO YPOBHS K JApYromy,
BBIMIOJTHAS (D)YHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3a/lada yueOHOro MmpeaMera COCTOMT B (POPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHOOIIEHNH K HayYHBIM METOJaM MO3HaHUs ITPU U3YUYEHUHU BEUIECTB M XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydyeHUM XMMHM Ha ypOBHE OCHOBHOIO 00LIero oOpa3oBaHMs BaKHOE 3HAYCHHE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOY4EHHUs Ha CHUCTEMAaTHYecKoe MpuoOlIeHne oOyJaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NeATETbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATh SBJICHMS OKPYKAIOLIEr0 MHpa, MCIOJIb3ys 3HAHUSA U
OMNBIT, TOJYyYEHHbIE MPH H3YYEHUH XHMHH, MPUMEHATh MX TMPH pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XUMUYECKUX 3HAHUHM Ui BBIPAOOTKM SKOJIOTMYECKU LIE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHUBAIMK K O0OY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUSCKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3YyYCHUS XMMHHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanwus, coctaBiseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezelno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COILEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemiecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperarHoe cocTtosHue BemlecTB. [loHsTne o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pas3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (popmymna. BaleHTHOCTP AaTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast J10JisI XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3auMocCBsI3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUII BelecTBa. Pacu€Tol mo opMysiaM XUMHUUECKUX COCTMHEHUH.

Ouszndeckue M XUMHUUYECKHE SIBJICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKre ypaBHeHUs. Kiaccuukanus XMMHUECKUX PEaKIuil
(coenuHeHws, pa3IoKEHUs, 3aMEIIEHUS, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiiaMi palbOThl B JIabOpaTopuu M MpUéMamu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUYE€HHWE W OMHUCaHWE (HU3UIECKUX CBOWMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOIeHNEe (PU3NUeCKuX (TUTaBJICHUE BOCKA, TAsTHUE JIbA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOTIOACHIE
W ONHCAaHME TPU3HAKOB TMPOTEKAHMSI XUMHUYECKMX peakuuid (pas3nokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWU, B3aWMOJCHCTBHE >kene3a ¢ pacTBopoM conu menu (1), m3ydeHme crmocoOoB
pasfesieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BHIIAPUBAHUE, JUCTHILISAIIMS,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HLIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3/JaHUE
Mozenel MOoJIeKy (IapoCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelneHHocTu. KpyroBopot kucnopona B mpupoae. O30H — auioTpomnHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢ (dekT XUMHUECKON peakuuH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoja B IMPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopbl. HacelneHHsle u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XumMudeckue cBOWcTBa BOJbl. OcHOBaHUs. Poyib pacTBOPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HeHHe MPUPOJIHBIX Boja. OXpaHa M OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanmsi. Knaccudukaruss oOCHOBaHMA: WIETOYM H HEPACTBOPHUMBIC OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa kucioT. P akruBHoctu metamioB H. H. bekerosa. Ilosryaenune kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEICHUE COJIepPKaHus KUCIOpOoia B BO3JlyXe, MOJydeHHe, coOupaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHUJIOB W OIMCAaHME WX CBOWCTB, TOJIy4eHHE, COOMpaHHeE, pPACIO3HABAaHUE H
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, uccmenoBaHue OCOOEHHOCTEH PACTBOPEHHMS BEIIECTB C Pa3IMYHON PacTBOPHMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHHsI OKPAcKM WHIMKATOPOB B PACcTBOpaxX KHUCIOT W IIEN0Yel, U3ydeHHe
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PELICHUE SKCIEPUMEHTAIbHBIX 3a]1a4 10 TeMe «BakHeine
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKH KJIACCU(UKALMKA XUMHYECKUX OdieMeHToB. [loHsTue o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckas cucremMa xumudeckux dnemeHtoB J[. U
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX saep. M3ortomsl. Onexktponsl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHUCIICHUS U BOCCTAHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEaKLUi (TOpEHUE, PEaKIIUU Pa3I0KeHHs, COCTMHEHNS).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IHUKIIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusmka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ, HW30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpocdepa, MUHEpabl, TOPHBIC TOPOABI, TIOJIE3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBAa OT THIMA KPUCTAUIMYECKOW PEHmETKH W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMUYECKUX PEakIUil MO pa3IMYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAOTEPMHUUYECKHE PEAKIINHU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKklUy U MOJI0KEHNUE XUMHUUECKOTO PaBHOBECHSI.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPoiIUThl. KaTnonsi,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHUS NMPOTEKAaHUs PEaKLMi MOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAUIMUECKUX PEHIETOK HEOPraHWYECKUX BEILIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA AUCCOLMALUU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XmopoBomopoa. CossiHasg — KHCIIOTa, XUMUYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. [leiicTBre Xjopa U XJI0poBOJOPOIa Ha OPraHu3M YeloBeKa. BaxkHelue Xaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA IPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHHMH B MpUpoAE. XHUMHMUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpenbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHUsA. A30T, paclpoCTpaHEHHE B MpuUpoje, (HU3UYECKUue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHHMs. A30THas KUCJIOTa, €€ IMOJIy4EHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
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ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIIECH Cpelibl COSAMHCHUSMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. lcnonbp3zoBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoie, pu3nvecKre U XUMHUIECKHE cBoMCcTBA. AncopOnwsi. KpyroBopor yriepoaa B Ipupo/Ie.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00AThHOTO TOTEIICHUS KIMMarta, MapHUKOBBIM () ¢QeKT. YToiapHas KHcIoTa u e&
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHWYECKUX BEUIECTBAX KaK O COCMTUHEHMSAX Yriepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YrieBoJaX — M HMX pOJH B JKH3HH 4YelOBeKa. MarepHaibHOE EIMHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
CoemuHeHuss KpeMHuss B mpupojge. OOmume mpezicraBieHus o6 okcuae kpemuust (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCII0JIb30BAHME BUJIEOMATEPHANIOB), O3HAKOMIJICHHE C OO0pa3lamMH XJIOPHUIOB (TaJOT€HUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KUCIOTHI, M3y4eHHE XUMHUYECKUX CBOMCTB pa30aBlIEeHHON cepHOU
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHAEOMATEPUANIOB), 00pa3iaMu a30THBIX U GOCPOPHBIX YIOOPEHUI,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHME BUAEOMATEPHUATIOB), M3yUYE€HUE MOJeNeill KpPUCTAIMUECKUX DPEHIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO rasa, MpOBEJCHHE KAaueCTBEHHBIX peaklui Ha KapOoHAT u
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M UX COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psll HaNpsHKEeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKUE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
UX TIPUMEHEHUE B OBITY ¥ TPOMBIIIUICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsI U Kanud. [IpuMmeneHune
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. OU3nyeckue U XMMUYECKHE CBOMCTBA MarHusl W KaJblus. BakHeulme coeauHeHHs
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUSI. AM(OTEpHBIE CBONCTBA OKCH/IA ¥ THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xene3a. Oxcupapl, ruapokcuapl u coiu okenesa (1) m xemesa (111), ux cocras, cBoiicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCUAA KaJbIMs U HATPUS C BOAON (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alIOMUHUA, LUHKA, xene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMMHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mesicnpeomemmnnie ceasu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.
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OOme ecTecTBEHHO-HAYYHbIE MOHATHSA: HAYYHbBIM (pakT, TUmore3a, 3aKOH, Teopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusuka: Marepus, aroM, O3JEKTPOH, INPOTOH, HEWUTPOH, HWOH, HYKIUJ, H30TOIIBI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpPUCTAJUITMYECKass pEmIETKa, CIUIaBbl, (PU3MYECKHE BEITUYMHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIE TMOPOJBI, TOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE y4eOHOM M BOCIHMTATEIbHOW JCATSILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH M HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATN3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE pE3yNbTaThl OTPAKAKOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO¥ MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JCSITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYEHHs] XMMUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJeTh JIOCTOBEPHOW MH(OpMaIUel O MEepPeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI ¥ OTEYECTBEHHON XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJCTABICHNUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKJIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUN XUMHYECKHX O3KCIEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ITOW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHWE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEACTBHI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4yHOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHs MPUPOJBI, B3AUMOCBS3SX YeJOBEKa C MPUPOAHON cpeloil, o poiu
XUMHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPAaBICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOIUMbIe Ul OOBSCHEHHs HaOIIOIAeMbIX IPOLIECCOB U SIBICHUIA, [M03HABATEIBHOM,
UH()OPMAILIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JII0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BHIOOpY
HAIpaBJICHHOCTH U YPOBHS 00y4eHUs B JajbHEHIIEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH J>KM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KW3HH, OCO3HAHUE IIOCIEICTBUH W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS alKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COOJIONCHHS
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mpaBwI 0€30MaCHOCTH MPH OOpAllEeHWH ¢ XUMHUYECKHMMH BEIIECTBAMHU B OBITY U pEaIbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
NpEAMETHBIX 3HAHUW TI0O XUMHUHU, OCO3HAHHBIA BBIOOP WHIWBUIYAIBHOW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BHUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJAITHPOBATHCS B TIPO(HECCHOHAIILHOM CcpeJie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTMYECKHU 11€1ec000pa3HOe OTHOIIEHNE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TCUXHYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATEIbHON, KOMMYHUKATUBHON M COLMAIIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJIsTUBHBIE), KOTOpble obOecrneuuBaroT (HOpMHpPOBAaHHE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMU:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIMi, YCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U MeTalpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/ad, C Y4€TOM OTHUX MOJEIbHBIX MPEJICTAaBICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEYUS B U3YyUaEMBIX MTPOIIECCaX U SBJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:
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YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIE BOTPOCHI B KaueCTBE HHCTPYMEHTA IMO3HAHUS, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MPUOOpETEHNE OMbITAa O IUIAHUPOBAHUIO, OPraHW3allMd W TMPOBEICHUIO YUYCHUYECKHX
AKCIEPUMEHTOB, YMEHHE HAOIOIATh 32 XOJ0OM IPOIIecca, CAaMOCTOSATEIBHO MMPOTrHO3UPOBATH €TI0
pe3ynbrat, (GopMyIupoBaTh OOOOMICHWS W BBIBOJBI 10 pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIAHHON paboTe.

Pa6ora ¢ undopmanueii:

YMEHHE BBIOUPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM IMPEICTABIICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMY/ISIPHAS TUTEpaTypa
XUMHYECKOTO COJICP)KAHHS, CIPAaBOYHBIC TOCOOWs, pecypchl MHTepHeTa), KPHUTHYECKU
OIICHUBATH MPOTUBOPEUUBYIO H HEJJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE IPUMEHSTH Pa3JINIHBIC METOJIBI ¥ 3aMPOCKHI TIPH IMOMUCKE B 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENICIEHHOTO THITA, MPHOOPETEHHE ONbBITa B OOJACTH WCIOJB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO WCIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeaAcTaBICHUS
nHQOPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3a/Ja9l HECJIOKHBIMH CXEMaMH, JuarpaMMaMmH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W AHAJTU3WPOBATH B IpOIlecCe y4EOHOH M HCCIEI0BATEIBCKOM
JESITSLHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHHUBeEpPCaJbHbIE Y4eOHble JeCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS IPEACTABIAThH NOJyYeHHbIE PE3YAbTaThl TO3HABATEIBHOM JEATEIILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOM IMO3HABATEIbHOU U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJMHAIIHMSI COBMECTHBIX JACHCTBHIA, ONpeAeNeHue KPUTEPUEB 0 OLIEHKE KayecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaumOonee 9 (eKTUBHBIE CIMOCOOBI  perieHus y4eOHbIX M TO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIECTBAX U PEAKIUAX, OICHUBATh COOTBETCTBUE MOTYYEHHOTO pe3yibTaTa 3asBICHHON IENH,
YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeIaraeMble B YCIOBUU 33JaHUN.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanbHOil pabodeil mporpaMMoil, BBIICTSIOT: OCBOCHHBIC
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oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEPIIPETALNH, IPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaIUX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMeCh (OJHOpOJHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATETHFHOCTD, CTETICHh OKUCIICHHS, XHMUUYECKas peaKIlus, Kiaccudukaus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aTOMHasi OpOWTal b, PagUyCc aToMa, XUMUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTMMCAHUH BEIECTB U UX MPEBPAICHUH;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPUHAUIEKHOCTh BEIIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB OT HX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMUMHUYECKUX DJIEMEHTOB: DPa3nyaTh MOHATUS «rjaBHas monrpymnma (A-rpymmna)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
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BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO JIEMEHTa 10 (popMysie COCTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOAUTH PACUYETHI 110 YPABHEHHUIO XMMUYECKON PEAKLUU;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — AHAIU3 M CHHTE3,
cpaBHeHHE, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJI€/ICTBEHHBIX CBS3€H — IJI1 M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKLHU,
€CTECTBEHHO-HAy4YHblE  METOJAbl  IO3HAHUS  —  HAOJMIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIB30BAaHUS XMMHUYECKOH TOCynod ®  J1abOpaTOpHBIM
o0OpyJIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU O BBINOJHEHUIO Ja00paTOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHUIO
U coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTaaent, METHIOPaHXK U IPYTUe).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHUH: XUMHUYECKUH BJIEMEHT, aToM,
MOJIEKYJa, UOH, KaTHOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XUMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKAs] JUCCOLMAIMUs, peakUuh HOHHOrO oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJUIOTPONHUs, aM(pOTEPHOCTh, XHMHUYECKasi CBS3b
(KoBajieHTHAsi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKkiuH, IMpeleibHO JOMyCTHMas
koHueHntpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IMOHATUH M NPUMEHSTH STH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YpaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JIIEMEHTOB B
COCIMHEHUSX PA3IUYHOTO COCTaBa, IMPHHAUICKHOCTh BELIECTB K OMNPEACIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢GopMynam, BUJ XUMUYECKOHW CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTa/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJAHBIX PAcTBOpPaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJTINYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuoandeckoro 3akona [[. 1. MenneneeBa U J€MOHCTPUPOBATH
€ro NOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ileproaunueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuuyaTh MOHATHUSA «IJ1aBHas mnoarpynmna (A-
rpynna)» M «mnoboyHas mnoarpynmna (b-rpymma)», manble u GonblIMe MEPUOJBI,
COOTHOCUTb 0003HaueHHs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuie, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB U PACHIPEeNICHHE UX 10 IEKTPOHHBIM CII0SIM),
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OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB OJJIEMEHTOB U HX
COCJMHEHUH B Mpejeiax MajblX MEepUOJOB U TJIABHBIX MOATPYII ¢ yYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peaknuu (MO YHMCIY W COCTaBY YYacTBYIOIIMX B PEAKLUHU BELIECTB, MO TEIJIOBOMY
3P PexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATH) OOLIME M cHenu(pUYEecCKue XWMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIAsl OTMMCAHUE TIPUMEPAMU MOJICKYJISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIE ¥ COKpAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIINH,
MOJATBEPXKAIONINX CYIIECTBOBAHHE TEHETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHHSI XUMUYECKHUX MPEBPAIICHNH B Pa3JIMYHBIX YCIOBHSX;

BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIim;

coOnroAaTh TMpaBuia MOJB30BAaHUS XMMHUYECKOW TMOCcyAod U J1ab0paToOpHBIM
o0opy/noBaHHEM, a TaKkke MpaBuia oOpallleHUs C BelleCTBAaMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIJIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEPXKIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cynab(haT-, THIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENILHON NEATEIbHOCTH — aHAlIM3 M CHHTE3,
CpaBHEHME, 0000IeHHe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUIs M3Y4YEHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAHHUA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHE,
9KCIEPUMEHT (peaabHbIA U MBICJICHHBIN).
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TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
K

Ne HanmeHoBaHMe pa3je/ioB U K DIMHELTED 1AC08 i DJIeKTpOHHbIe (L (POBbHIE)

n/n TeM NMPOrpamMMblI Bcero 01;;‘%(:)‘]:;:“9’ p a::ﬁl/:)‘;icll(l/le o0pa3oBaTe/ibHbIE pecypchl

Pazjean 1. IllepBonayanbHbie XUMHYeCKHE OHATHS

XuMmus — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK

' MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

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

Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/] M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tousitue 6 1 bu6mmoreka [IOK

' 00 oKcHax https://m.edso0.ru/7f41837c
29 Bopopon. [Tonsitue o 8 1 bu6mmoreka [IOK

' KHUCJI0TaX U COJIAX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitre 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK

' HEOPraHUYECKUX COETMHEHUI https://m.edsoo.ru/7f41837c

Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB JI. U. MenneneeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

3.1

[Iepronnueckuii 3aK0H U
[lepuoanueckas cucrema
XHUMHUYECKUX 31eMeHTOB /1. H.

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Memnpene-eBa. CTpoeHue

aToma
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa [TOK
p p https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 6
I[TPOTPAMME
9 KJIACC
KosunvecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Ne ni/m IpOrpaMMEI Beero KOHTpﬁOJIbHI)Ie HpaKTﬁnquKne 06PA30BATEbHBIC
padoThI padoThI pecypesI
Pasznes 1. BeniecTBo M XUMHMYECKHE peaKkIu
11 [ToBTOpEeHME U yriuyoOieHue 3HaHUH 5 bubmuoreka [JOK
' OCHOBHBIX Pa3JIelIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnuoreka [JOK
' peakmui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTUYECKAS] AUCCOIUALIMSL. 8 1 1 bu6mmoreka [JOK
' XUMHYECKUE PEAKI[MH B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
21 OO1ast XxapakTepUCTUKAa XMMUYECKUX 4 1 bubnuoreka [IOK
' anemeHnToB VIIA-rpynmsl. ["anorenst https://m.edsoo0.ru/7f41a636
29 OO11ast XxapakTepUCTUKAa XMMUYECKUX 6 bubnuoreka [IOK

snemeHToB VIA-rpynnsl. Cepa u eé

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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

COCAMHCHUA

OOm1ast XxapakTepUCTUKAa XUMUYECKHX

bu6mmoreka [{OK
2.3 anemeHToB VA-rpymsl. A3ot, Gpocdop u ux 9 https://m.edsoo.ru/7f41a636
COCTMHEHUS
re | o e ; B 10K
' o PYIIBL. poA https://m.edsoo.ru/7f41a636
KPEMHUH U MX COCTUHCHHS
Hroro no pazgeny 27
Paznen 3. MeTa/iibl U MX COeIMHEHHSI
. bubmuorexa [JOK
31 e CBOACTBA METAIIOR 4 https://m.edsoo0.ru/7f41a636
N bubmuorexa [JOK
3.2 Bakueiirre MeTauIbl U UX COEIUHEHNUS 16 https://m.edso0.ru/7f41a636
Hroro mo pazgeny 20
Pasznea 4. Xumus u oKpy:Kamomas cpeia
4.1 BemectBa 1 MaTepuainbl B )KM3HU YEIIOBEKA 3 bubmmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOC BpeMs 1 bubmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoJun4yecTBo 4acos
Ne Tema vDoKa K i Mara JJleKTPOHHBbIE HU(PPOBbIE
n/n yp Bcero 01;;%‘:)‘1’:”19' P a;?g:;;iclk“e u3yuyeHusi = odpa3zoBaTe/ibHbIE PECYPChI
[Ipenmer xumuu. Poss XuMuu B )KU3HU

1 yeoBeka. Tena u Bemectsa. BBoIHBIN 1 BH6H_HOTeKa LOK
peTpyKTa 1o TB. https://m.edsoo.ru/ff0d210c
[TousTHE O METOAX TIO3HAHMSI B XUMUHU.

2 JlabopaTtopnas pabota Nel. M3yuenue u 1 bubmuorexa [JOK
onucanue GU3NIECKUX CBOICTB 00pa3IoB https://m.edsoo.ru/ff0d227e
HEOPraHMYECKUX BEIIECTB.

[IpakTnueckas padota Ne 1 «[IpaBuiia

3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 1 bubmuorexa [JOK
oOpareHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Uucrele BemecTBa U cMecu. CriocoOsl

4 pasneneHust cMeceid. Jlabopatopnast pabora 1 bubmuorexa [JOK
Ne2. Nzyuenue crmocoboB pasaeieHus https://m.edsoo.ru/ff0d26ca
cMmecel (C TOMOIIBIO MarHuTa).

[Ipaktuueckas padota Ne 2 «PazneneHue
. . bu6mmoreka [JOK

5 gfﬁgf (Ha MpUMepe OYMCTKU TTOBAPECHHOM 1 1 https://m.eds00.ru/ffod28c8

6 Ddu3nyecKrue U XUMHYECKUE SIBICHHUSL. 1 bubnuoreka [JOK
XUMHYECKas PEaKIHsL. https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yCiIoOBHS MPOTEKAHUS
XUMUYECKUX peakiuii. JlJabopaTopHas

7 pabota Ne3. Habmronenue gpusndeckux 1 bubnuoreka [IOK

(naBneHue BOCKa, TasHUE JIbJA) U

XUMHUYCCKUX (ropeHHe CBCUH, TPOKAJINBAHUC

MEJIHOM MPOBOJIOKH) siBJeHH. Habmronenue

https://m.edsoo.ru/ff0d3al6
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

Y OIIMCAHUE IIPU3HAKOB IIPOTEKaHUsA
XMMUYECKUX PEAKLUN Pa3HBIX THUIIOB.

8 ATOMBI ¥ MOJIEKYJIbI bubmmorexa LHOK
https://m.edsoo.ru/ff0d2a6¢
9 [IpocThie u cI0XHBIC BEMIECTBA bubmorexa [TOK
https://m.edsoo.ru/ff0d2a6¢c
10 XUMUYECKHUE DTIEMEHTBI. 3HAKU (CUMBOJIBI) bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.
11 Xumunueckas popMmyia. BaneHTlll{Ingb bubmorexa LHOK
https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHUX DJIIEMEHTOB
12 ATOMHO-MOJIEKYJIIPHOE YYEHHE bubmorexa IOK
https://m.edsoo.ru/ff0d2d50
13 OTHOCHUTENBHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHTENbHAST MOJICKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
14 MaccoBas 10J11 XUMHYECKOTO DJIEMEHTA B bu6mmoreka [IOK
COEIMHEHUH https://m.edsoo.ru/ff0d350c
15 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
16| (coommmmmes, pammomenmen samemenns bumotera LOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
17 KonunuecTtBo BemectBa. Mosb. MossipHast bu6mmoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
18 BrrunciieHus KoJandecTBa, MacChl BEIIECTBA bu6mmoreka [JOK
110 YPaBHEHUSM XUMHYECKUX PEaKIHii https://m.edsoo.ru/ff0d5708
19| mmronemer OSosmene s Bumoterca LIOK
) . https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3alls 3HaAHUI
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK

«BeliecTBa 1 XUMHYECKHUE peakumn»

https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d3b88
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Pabora Hag ommbkamu. Bo3gyx — cmech

21 rasoB. CocraB Bo3ayxa. Kucinopom — buGmuorexa LIOK
‘ Ayxa. polt https://m.edsoo.ru/ff0d448e
AJIEMEHT U TIpocToe BeniecTBo. O30H
20| soncnopon (oeams oot ropermie) BuGmorera LIOK
poJia ipeaxil - TOP ’ https://m.edsoo.ru/ff0d4614
IToustue 06 okcumax
CriocoOpl MoTyueHust KUCIopo/ia B
23| Tipacenonms scnopona. Mabopmepias BuGworexa LIOK
) https://m.edsoo.ru/ff0d497a
pabota Ne 4. O3nHakomiieHue ¢ odopasuamu
OKCHJOB W OIIMCAHUE UX CBOWCTB.
2 | nommnt & oo T BuGmorera LIOK
p P ’ https://m.eds00.ru/ff0d4790
9K30- ¥ SHJIOTEPMHUICCKHUX PEaAKIIHIX
25 | Sarpmmeme b enoeatur o BuGnorexa LIOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
26 | onprorme n vofupartne menonora BuGnorexa LIOK
ya oHp pona, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
27 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [JOK
Haxosxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bu6mmoreka [JOK
Bozopoaa. IIpumMeHenne Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 ITousiTHe 0 KHUCIIOTaX U COMIAX Eubmorexa IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOpoaa B bu6mmoreka [JOK
1a00paTOpHH https://m.edsoo.ru/ff0d4dd0
31| onyeeren botupamts soxomma BuGmorera LIOK
yi N p J1OposIa, https://m.edsoo.ru/ff0d4f42
W3Y4YEHUE €ro CBOMCTBY
32 ModnsipHblii 00bEM ra3oB. 3akoH ABOTapo bu6nuorexa [IOK

23



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d542e

Brrunciienus 00bEMa, KOJIMUECTBA BEIECTBA

bubmmoreka [{OK

33 rasa o ero H3BECTHOMY KOJIMUECTBY https://m.eds00.ru/ffod55a0
BEIIECTBA I 00BEMY
Breraucnenns 066EMOB Ta30B 1T BHEHU
34 peaKHIC/IJ;IeHa oc?r?ose gaxo?; 06:54}:111);6 N bubmorexa [TOK
. https://m.edsoo.ru/ff0d5708
OTHOILICHUH Ira30B
35 duznyeckre 1 XUMHUYECKHE CBOMCTBA BOJIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsarue 06 bubnuoreka [JOK
WHJIUKATOPaX https://m.edsoo.ru/ff0d59e2
Bopma xak pactBopuTens. HackimenHsie 1
37 HeI-)IIaCBIHlepHHHe g))aCTBOpI)I. MaICHCOBaH JIOJIsT bubmorexa [TOK
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOpE
[IpakTnueckas padota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubmuorexa [JOK
ompeeIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHas padota Ne2 o teme bubmuorexa [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Pa6ota Hag ommbkamu. OKCHIBL: COCTaB, bu6mmoreka [JOK
Kiaaccu(uKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d664e
11| nemomm, oomopeme n smborepms Buamorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHOBaHHMsI: COCTaB, KIacCH(UKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43| oomommmi, TaGoparopmas pabora 303 Bumorera LIOK
‘ . https://m.edsoo.ru/ff0d67ca
[TonyueHue HEpaCTBOPUMBIX OCHOBAHUI.
44 Kucnotsl: coctaB, knaccuduxarus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

[Tony4yenue u XUMHYECKUE CBOMCTBA KUCIIOT.
JlaboparopHuas pabota Ne6. Nzyuenue

bubmuoreka [JOK

45 B3aUMOJIENCTBHS KMCIIOT C METAJJIAMH, https://m.edsoo.ru/ff0dfee2
peaKuuii HEUTpaTU3aIiu.

Conu (cpennue): HOMEHKIIATypa, CIoCOObI

16 MIOJIyYEHUs, XUMUYECKUE CBOMCTBA. bubnuorexa [JOK
JlabopatopHnas pabota Ne7. BeitecHeHHE https://m.edsoo.ru/00ad9474
OJIHOTO MEeTaJljia IPYTUM U3 pacTBOpa COJIH.

47 I'enernueckas cBsi3b MEXAY KlaccaMu bubnuorexa [JOK
HEOPraHUYEeCKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
[IpaxTnueckas padota Ne 6. Pemenue

48 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHHYECKIX https://m.edsoo.ru/00ad9b7c
COEeTUHEHUIN

. bubmuorexa [JOK
49 O060011eHre U cucTeMaTu3alus 3HaHu| https://m.eds00.ru/00ad9ch?
S - ubmotera LIOK
o https://m.edsoo.ru/00ad9ela
COEIMHEHUI
5L xmmmccia sreenron Honame o bubmiorera LIOK
X https://m.edsoo.ru/00ad9ffa
IPYIIAaxX CXOAHBIX SJIEMEHTOB
[lepuoauueckuii 3axon u [lepuoanueckas Bubmiorexa LIOK
52 cUCTeMa XUMHUYecKux 31aemeHToB [I. U. .
https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuop1, TPy, TOATPYIIIBI bubmotexa [IOK
’ ’ https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. COoCTaB aTOMHBIX SIZIEP. bubnunoreka [JOK
W30TomsI https://m.edsoo.ru/00ada342
CTtpoeHue IeKTPOHHBIX 06v0n0qe1< aTOMOB Bubmiorexa LIOK

55 anemeHToB Ilepuoanueckoii cucremsr /1. U.

Menneneesa

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

25



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XUMHWYECCKOI'O 3JICMCHTA 110

bubmuoreka [JOK

56 ero noJioxkeHuro B [leproanueckoit cucreme 1 https://m.edsoo.ru/00adag24
. . MenneneeBa
3navenue [leproanueckoro 3aKoHa ass
57 pa3BuTUA HayKu U npaktuku. 1. 1. 1 bubnuorexa [JOK
MenneneeB — y4€HBIH, egaror u https://m.edsoo.ru/00adad6e
TpaXIaHUH
58 DIEeKTPOOTPUIIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 KoBanenTnas HenossipHas XUMUYECKast 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
60 KoBaneHTHas moJIsIpHAst XHKMUYECKas CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 VowHas XuMHHeckas Coisb . https://m.edséf).ru/OOadac34
bubnuoreka [IOK
62 Creneip okncneHiA . https://m.edsg).ru/OOadanS
63 OKHCIUTETHHO-BOCCTAHOBUTEIbHBIC 1 bu6mmoreka [IOK
peaKIuu https://m.edso0.ru/00adb076
64 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 ﬁggg?/ﬁzzii?,ﬁ/ma db076
65 OO6o0menre U cucTeMaTu3alus 3HaHUH. 1 ﬁ'[l/tlgg:?/(r)r:.eelaas;})?’ﬁ/OOa db33c
66 KounTtponsnas pabora Ne4 no teme 1 bubnunoreka [JOK
«Crtpoenue aroma. XMMHUYECKAsl CBSI3bY https://m.edsoo.ru/00adb486
67 Pa0Gora Hax ommbOkamu. Pemmenue 3amay Ha 1 bu6mmoreka [JOK
BBIYUCIICHUS 110 XMMUYECKUM YPaBHEHHSIM. https://m.edsoo.ru/00ad9cb2
68 O06o001eHne u cucTeMaTu3alus 3HaHuH. 1 Etilgsji?/(;:zl;icﬁ)?’ﬁ/ﬁo 461c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka Kont 1 Jata 00 BaTeJbHbI
/i Beero POJIbHBIE PaKTHYeCKHUe A pa3oBareJ e
padoTsI padoThbI pecypchl
BBoansiii nHcTpyKTa)k 1o Th.

1 [lepuoauueckuii 3axoH. [leproauueckas 1 bubnuorexa [JOK
crcTeMa XUMHUYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB

2 XI/IMI/I'—IGCKEIX 3JIEMEHTOB TIEPBBIX TPEX 1 bubmmorexa [TOK

https://m.edsoo.ru/00adb6b6
TEepUOIOB
Knaccudukarus 1 HOMEHKIaTypa bubmuorexa [JOK

3 1 .

HEOPraHWYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 Knaccudukanus XuMuueckux peakiui mo 1 bu6mmoreka [IOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOMN

6 peaKIuu. HOHHpTI/IC 0 TOMOT'€HHBIX U 1 Brbmiorexa LOK

https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.

7 @DaKTOPBbI, BIUSIONINE HA CKOPOCTh 1 bubnmuoreka [JOK
XHUMHYECKON PeakIiK U MO0JI0KEHNE https://m.edsoo.ru/00adc28c
XMUMHUYECKOTO PaBHOBECHUS
OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubnuoreka [JOK

8 1 )
peaknuu https://m.edsoo.ru/00adcade
CocraBieHne ypaBHEHUN OKUCIUTEIHHO--

9 BOCCTaHOBUTEJBHBIX PEAKIIUN METOJIOM 1
AJIEKTPOHHOTO OasiaHca.

10 Teopust 3nEKTPOIUTHUECKOMN TUCCOLMALINH. 1 bu6nuoreka [IOK
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CunbHbIe U cr1abble AIEKTPOIIUTHI

https://m.edso0.ru/00adcd68

bubmuoreka [JOK

1 Vowwbie ypaBHCHHA peakiiHi https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT B
12 OCHOBafIf/IfI 13 ngTeCHpaéIlC’f;II:)JIeHHﬁ 00 bubnmorexa [TOK
. https://m.edsoo.ru/00add5d8
ANIEKTPOJIUTUICCKON TUCCOITUAITUT
XuMHYECKHEe CBOMCTBA COJICH B CBETE
MIPEJICTaBICHUIA 00 IEKTPOITUTHICCKOM
ncconuanun. Jlabopatopras padora Nel.
13 ﬁ3yquIiI/ICHHpI/I3HaKOIE)S np(I:TeKaEms{ peakun bubmmorexa [TOK
https://m.edsoo.ru/00add8b2
HMOHHOTO OOMEHa B pacTBOpax
AIEKTPOJIUTOB (C 0Opa30BaHUEM OCAJIKa,
BBIJICTICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
14 [TonsiTue o ruapoIU3e coJie bubmorexa LIOK
https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 O06o01enre 1 cucTeMaTru3amus 3HaHUH https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenne bubmuorexa [JOK
9KCIIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
o
17| Onevmponmmmaceres mmccomans. Buamorexa LIOK
https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAXY
18 E:S;)If:elgiliflfll(:?“I:Iil\(/)lllilélg)il.u;}ll/IMquCKHe bubmorexa LIOK
. https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MTPUMEPE XJI0pa
XmopoBojopoa. CoJisiHast KHCIIOTA,
XMUMHYECKHE CBOMCTBA, MOJIyUYeHHE, Bubmorexa LIOK
19 npumeHenue. JlabopaTopHas pa60TavN92. https://m.eds00.ru/00ade104
[IpoBenenne Ka4eCTBEHHBIX PEAKIINI Ha
XJIOPUJI-MOHBI.
20 IIpakTtuyeckas padora Ne 2 o reme bubnuoreka [IOK

((HOJ'Iy‘{eHI/IC COJISTHOM KHCJIOTBI, U3YYCHHUC

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

bubmmoreka [{OK

21 i
DCAILIH, CCTIT OJUTH 13 peareiton Jar B https://m.edsoo.ru/00ade488
n30bITKE
OO6mas xapakTepucTuka 31eMeHToB VIA- bubnuorexa [JOK
22 .
TPYIIIIbI https://m.edsoo.ru/00ade64a
23| Haxomuenmie coput 1 66 cosnmmenti BuSmoreka LIOK
P " https://m.edsoo.ru/00ade64a
pupoJie. XMMUYECKUE CBOMCTBA CepPhI
24 CepoBonopo, cTpoeHue, Pu3nyeckKue u bubnuoreka [JOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTa,
(u3HYecKre U XUMUYIECKUE CBOWCTBA,
npumeHenue. JlabopaTopHas padora Ne3. bubnuoreka [IOK
25 . )
[MpoBeneHre KaueCTBEHHOM peakiuy Ha https://m.edsoo.ru/00adea28
cynb(daT-noH 1 HaOMIOACHUE TIPU3HAKa ¢
MIPOTEKAHHUSL.
XUMUYECKUE peaKlnu, JIeXKaII1e B OCHOBE
o | sy Stoets o BuSorea 10K
p i 8 https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaIoLIe cpebl
COEJIMHEHUSIMU CepBI
Brruncnenne MaccoBoU 10U BEIXOJA bu6mmoreka [JOK
27 .
MPOJIyKTa PEaKIUU https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuka 31eMeHToB VA-
rpynnsl. A30T, paclipOCTpaHEHHUE B bubnnoreka [JOK
28 .
npupoje, GU3HYECKHE U XUMHUECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMUak, ero (pU3NYeCKue 1 XUMUIECKHE bu6mmoreka [JOK
CBOMCTBA, MMOJIy4E€HHE U PUMEHECHHE. https://m.edsoo.ru/00ae0d0a
30 Conu ammonus. Jlaboparopnas pabota Ne4. bubnunoreka [JOK

HpOBeI{eHI/IC Ka4CCTBCHHBIX peaKHI/Iﬁ Ha

https://m.edsoo.ru/00adf004
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HOH aMMOHHUS U U3y4E€HHE ITPU3HAKOB UX
IIPOTEKAHHUSL.

[Ipaktuyeckas padora Ne 3 o reme

31 «[Tony4ueHne aMMuaKa, U3yudeHUE ero bubmmorexa [TOK
. ’ https://m.edsoo0.ru/00adf180
CBOWCTB»

30 A30THas KHCIOTa, € Pu3nuecKue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH

33 aMMOHMUS B KAYECTBE MUHEPAIIbHBIX bubnuoreka [JOK
ynoOpeHuii. XuMHUYECKOE 3arpsi3HeHHE https://m.edsoo.ru/00adf518
OKpYKaloIlel Cpe/ibl COCTMHEHUSIMH a30Ta

34 ®ochop, puznueckre U XUMHYECKUE bubnuoreka [IOK
CBOWCTBA, MOJIy4YCHHE. https://m.edsoo.ru/00adb33c

KCH " Hast
35 I?I/ICCJI;ITS) Oci):;?:p?jeg\lgle I/(Ii) )?Hcﬁzzejxne bubmorexa [TOK
L https://m.edsoo.ru/00adf68a
CBOMICTBA, MOJIy4eHUE
Hcnonws3oBanue GocdaToB B Ka4yeCTBE
MHHEPAJIbHBIX YI00pEeHH. 3arpsi3HeHre

36 MIPUPOIHOM cpenbl hochaTamu. bubmuorexa [JOK
JIabopatopnas paborta Ne5. IIpoBenenue https://m.edsoo.ru/00adfc20
KaueCTBEHHBIX peakuuil Ha ¢ocdar-uoH, u
W3Yy4YEeHHE TPU3HAKOB UX MPOTEKAHUS.

37 Yraepoa, pactipocTpaHeHHUE B IPUPOJIE, bubnmuoreka [JOK
(busnvecKue ¥ XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u

38 XUMHUUYECKHE CBOMCTBA. JKOJOTUYECKUE bubnuoreka [JOK
POOJIEMBI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepoaa (1V)

YronpHas KUCIOTa U €€ COJH.
39 JIaGopatopHnas paborta Ne6. [IpoBenenue bubnuoreka [IOK

Ka4CCTBCHHBIX peaKI_lI/Iﬁ Ha Kap60HaT HOH U
HU3YUCHHUC MPHU3HAKOB UX IMMPOTCKAHUS.

https://m.edso0.ru/00ae006¢c
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[Ipaktuyeckas padora Ne 4 o reme

bubmuoreka [JOK

40 "ITonyueHue yriIeKucIoro rasa.
1 T " https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
ITepBoHayanbHbBIE HOHATHS 00
41 0 rpaHquCKHX BEIIECTBAX KaK O bubmaorexa LIOK
p https://m.eds00.ru/00ae054¢
COCIIMHEHUSX yIIIepo/ia
42 KpeMunii u ero coetnHeHns bubmaorexa LIOK
p https://m.eds00.ru/00ae080a
[IpaxTnueckas padota Ne 5. Pemenue
43 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnuorexa [JOK
«BaxHeune HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COEUHEHUD)
Kourponsaas pabora Ne2 o teme
44 «Ba)KII){eﬁmHe EeMeTaJmm 1 UX bubmorexa HOK
https://m.edsoo0.ru/00ae0e18
COEUHEHUD)
Pabora Hax ommmOkamu. OOmas
XapaKTEPUCTUKA XUMUUECKUX DIIEMEHTOB
45 —pMeTaJI;HOB Merammnyeckas CBs3b U bubmmorexa HOK
) . https://m.edsoo0.ru/00ae103e
MeTaJUTMYeCcKasi KpUCTaUIMUeCcKasi peméTka.
dusnyeckue cBONCTBA METAILIIOB
XUMHWYECKHAE CBOMCTBA METAJLJIOB.
46 DIIEKTPOXUMHUUECKUN PSI HAIPSHKEHUI Brbmiorexa LOK
P P p https://m.edsoo0.ru/00ael1156
METAJIOB
O61ue crnocoObl MOTYyYeHUS METAJIOB.
TTonsarue o koppo3uu metaiuioB. CIUiaBbl.
47 JIaGoparo Ha;? 102160Ta Neo7. O3HakomIIeHHE Brbmorexa LJOK
PaTopHad p - https://m.edsoo0.ru/00ael1156
¢ oOpasnamMu METaJJIOB U CIUIABOB, MX
(bM3UYECKUMHU CBOMCTBAMU.
BrrunciaeHus 1o ypaBHEHUSAM XUMHAYECKUX
48 €aKIIUii, ECIIU O ylle W3 PEarcHTOB bubmiorexa LOK
PeaKii, a p https://m.edso0.ru/00ae1278
COJICP’KUT IPUMECH
49 [IlenouHbIC METAILITBI bubnuoreka [JOK
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https://m.edsoo.ru/00ael14b2

50 Oxcuapl ¥ THIPOKCH]IBI HATPHS U KaJTUs bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
51 [Ieno4yHO3EMENBHBIE METAILIIBI — KAJIbLUN U bubnuorexa [JOK
MarHui https://m.edsoo.ru/00ae15e8
Bakueiinue coemMHEeHNA KaJIbIUsL.
8. I1
52| xaseermenmin peaui a o warting Bubamorexa LIOK
’ https://m.edsoo.ru/00ae15e8
KaJIBIUS ¥ ONTMCAHUE MPU3HAKOB UX
MTPOTEKAHMUS.
53 O0o01IeHre U CHCTeMaTH3alns 3HaHU N
54 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6moreka [IOK
YCTpaHEeHUS https://m.edsoo.ru/00ae1886
o | Do G G BuGorea 10K
\ 8 a https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6mmoreka [IOK
50 Aol https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOMICTBA OKCHIA U
57 ruapokcuaa. JlabopatopHas padora Ne9. bubnmuoreka [JOK
HccnenoBanue aM(pOTEPHBIX CBOWCTB https://m.edsoo.ru/00aelc64
TUAPOKCH/Ia ATFOMHHHMS.
bu6mmoreka [JOK
58 Keneso https://m.edsoo.ru/00ae1d86
Oxcunpl, THAPOKCUIBI U contr xkene3a (1) u
59| Tiposexcint kaseomenmn pessui BuGnorercs LIOK
poBel peaxdl https://m.edsoo.ru/00ae35e6
nousl xene3a (I1) u xxenesa (l11), onucanue
MPU3HAKOB UX MPOTEKAHUSI.
60 O06o0meHre U cucTeMaTr3amus 3HaHUHA
61 IIpaktnyeckas pabora Ne 7. Pemenue bubnuorexa [IOK
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SKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHen1e MeTajuibl U UX COETUHEHUI

https://m.edso0.ru/00ae3de8

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX
peaKIII/If/'I, €CJIM OAWH M3 pCarcHTOB J1aH B

bubmmoreka [{OK

| Betamonenn waccosoi o masom 1 https:/jm.edso0.1/002e1750
MIPOJTyKTa PEaKITUU
63 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1
64 KonTponsnas pabora Ne3 no teme 1
«BasxkHelre MeTallIbl 1 UX COCIMHEHMS
S e ) Bubmorexa LIOK
qenOBeKd https://m.edsoo.ru/00ae3f50
66 XHUMHYECKOE 3arpsI3HEHNE OKPYXKaIOIEen 1 bubnuoreka [IOK
cpebl https://m.edsoo.ru/00ae4270
67 PoJsib XuMuu B perieHnn 3K0JI0TrHYECKUX 1 bubmuorexa [JOK
npobseM https://m.edsoo.ru/00ae4270
68 O06o01enre 1 cucTeMaTru3amus 3HaHUH 1 ﬁtl/tlgg:?/(r);zaig)(.)rIj/OOa d9ch?
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METO/IUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI1S1 YYUEHUKA

» Xumus, 8 xinacc/ Pymsuruc I'.E., ®enpaman @.I°., AKnroHepHOE 00IIeCTBO
«M3narenscTBO «IIpocBemenne»

» Xumus, 9 knacc/ Pymsuruc I'E., ®enpiman @.1°., AknnoHepHOE 00IIECTBO
«M3parenscTBO «IIpocBemenne»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1) Pymsutuc I'.E., ®enpaman O.I'.- Pabouas Tetpais. 8, 9 Kiacchl.

2) I'abpycesa H. U.- 3anauynuk ¢ «TOMOITHUKOMY. 8-9 KIIACCHI.

3) I'apa H.H., I'abpycesa H.U.- lunaktuueckuii Mmatepuai. 8-9 KIacchl.

4) Pynzutuc I'.E.- DnextponHoe nocobue «Buneonemoncrpanumy». 9 kiacc.- [locodue nmns
yuaurens. 8, 9 kimacchl.

5) Ho6potun J1.10., Cuactuna M.I". Xumus 8 xinacc. KoHTpoJsibHBIE pabOThI B HOBOM
dbopmare.

6) lunapesa I'.A., laBsinouknna C.B. KoHTposbHbIE 1 TPOBEpOUHBIE paOOTHI IO XUMUH.
8 Kiacc.

7) Muxutiok A.Jl. Tpenaxep no xumuu. 8,9 Ki1acchl.

8) Boposckux T.A. 3aueTHbie pabOTHI IO XUMHH.

9) Ps60B M.A. CO0pHUK 3a7a4 U yIpa)kKHEHUN IO XUMHH.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1) http://www.chemnet.ru T"azeta «XuMus» u caiiT st yauTens «S1 uay Ha ypOK XUMHI»
2) http://him.1september.ru Eaunas xomtexuus LIOP: TlpenmeTHas KOJIEKIHs « XUMUS)
3) http://school-collection.edu.ru/collection/chemistry EcrecTtBenHO-Hay4dHBIE
skcriepuMeHThl: xumus. Kosnekius Poccuiickoro o0mieo0pa3oBaTeasHOTO opTajia

4) http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit

5) http://www alhimik.ru Beepoccuiickast ouMuaa MKOJIbHHKOB 10 XUMUT

6) http://chem.rusolymp.ru Oprannueckast XUMHsL: SJICKTPOHHBIN YUeOHUK IS CpeaHEi
IIKOJIBI

7) http://lwww.chemistry.ssu.samara.ru OCHOBbI XMMHH: dJICKTPOHHBIN yU4eOHUK

8) http://mww hemi.nsu.ru OTKpBITBIN KOJIIEK: XAMUS

9) http://www.chemistry.ru JlucTaHnOHHas OJMMITHAAA 110 XUMHUU:
TEIEKOMMYHHUKAIMOHHBIA 00pPa30BaTEeIbHBIN TPOEKT.
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