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HOACHUTEJBHASA 3AIINCKA

[IporpaMmma 1o XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHUN K pE3yNbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOTI'O o011ero oOpa3zoBaHusl,
npencrasiieHHbix B PI'OC OO0, a takxke Ha ocHOBe (enepanbHOU padoueit
MPOTpaMMbl BOCITUTAHUSA W C y4E€TOM KOHIIEHITMU TMPEMOJaBaHUS Y4eOHOTO
npeamera «XuUMHUS» B 00pa3oBaTEeNbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[IporpamMma no xumuu Aa€T TMPEACTaBICHHUE O IENSIX, O0IIeH cTpaTeruu
oOy4eHMs, BOCIIMUTAHHUS M Pa3BUTHS OOYYaAIOIIUXCSA CPEICTBAMH YYEOHOIO
MpeAMeTa,  YCTAHAaBIMBAET  00fA3aTeIbHOE  NPEIMETHOE  COJAEpIKAHUE,
MpeAyCMaTpUBAET PACHpPEICICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHE IIO
paszzenaM M TemMaM MNpOrpaMMbl MO XMMHUH, OMNPEIEISET KOJIMYECTBEHHbIE U
Ka4eCTBCHHBIC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHyEMYIO
MOCJIEIOBATEILHOCTh HM3YYCHUS XHMHH C YIETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€l, JIOTMKA Y4e€OHOrO MpOLEcca, BO3PACTHBIX
OCOOCHHOCTEM O0OyYarommxcsi, ONpeNeNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbLHOMN
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TpeOOBaHUIA
K pe3ylbTaraM OOy4YEeHHs XMMUU HAa YpPOBHE LieJIed HM3yYeHHs] NpeaMeTa M
OCHOBHBIX BHUJOB YYEOHO-ITO3HABATEIIbHON AESITEIBHOCTH OOyYaroulerocs Mo
OCBOCHHIO YU€OHOT0O COJEPKAHMSL.

3HaHUWE XUMUM CIIYKUT OCHOBOU sl (hOPMUPOBAHUSI MHUPOBO33PECHUS
oOyyJarouierocs, ero NpeJcTaBIeHu 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (HOpMUPYEMbIE XUMHUEN MPEICTABICHUS O B3aUMONPEBPALLEHUAX
SHEPrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS IN100aTbHBIX
po0JieM YCTOMUMBOTO Pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM U 3KOJIOTHYECKON 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuenne xumun:

CIOCOOCTBYET peaju3allMi  BO3MOMKHOCTEH JJiA CaMOpa3BUTHUS U
dbopMupoBaHUsS KYJbTYpPhl JHUYHOCTH, €€ oOmed U (PyHKIMOHAIBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJICHUSI U TBOPUYECKUX CIOCOOHOCTEN
oOyyJaroumxcsi, HaBBIKOB HX CAMOCTOSITEIbHOW Yy4eOHON J1eATeNbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIAEAOBATCIbCKUX YMEHUH, HEOOXOJMMBIX KaK B
NOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATLHOM 1eATeIbHOCTH;

3HAKOMUT CO CNEUM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
[EJIOCTHOTO B3IJIAJa HA EAUHCTBO TMPHUPOJBI M  YEJIOBEKa, SBIAETCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
00yyaroImmxcs;

CrocoOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
HAyYHBIM 3HAHWSAM, K TMPUPOJIC, K UYEJIOBEKY, BHOCHUT CBOH BKJIaJ B
AKOJIOTHYECKOE 00pa3oBaHue 00yYarOIUXCsl.

JlanHble HampaBiieHUs B 00yYEeHUH XUMHUHU 00€CreunBaroTCs crienudukoit
colepkaHusi y4yeOHOro TMpeAMeTa, KOTOPbIM SBISETCA IMEAarorMuyecKu
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKM XMMHUH Ha ONPEEIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOI'O 0011ero 0Opa30BaHUs OPUEHTUPOBAH
Ha OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMbl NEPBOHAUYATIBHBIX MOHSATUN XUMHH,



OCHOB HEOPraHWYECKONM XMMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX IMOHSATUN
OPTraHUYECKON XUMHH.

CtpyKTypa cofepaHusi IpOrpaMMBbl 0 XUMHHA CPOPMHUPOBaHA HA OCHOBE
CUCTEMHOT0 NMoaxoJa K €€ uzydeHuto. CopepxxaHue CKIaIbIBA€TCA U3 CUCTEMBI
MOHATUH O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE U CHCTEMBI IOHATHUH O
XUMUYEeCKON peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPraHHW30BaHbl IO
MPUHLUIY IOCJIEA0BATEIBHOIO PA3BUTHA 3HAHUI HA OCHOBE TEOPETUUYECKUX
IIPEACTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MenneneeBa Kak OCHOBHOTO 3aKOHa
XUMUHU;

— YUYEHHUSA O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— TMPEACTaBICHUN 00 3IEKTPOJUTUYECKON JHUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyeckue 3HaHUS paccMaTPHUBAIOTCA HAa OCHOBE ASMIIMPUYECKU
MOJIyYEHHBIX U OCMBICICHHBIX (DAKTOB, PAa3BUBAIOTCSA IOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JAPYroMy, BBINOJHAA (QYHKOUU OOBACHEHHUS H
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS W BO3MOXXHOCTEH MPAKTHUYECKOTO
MPUMEHEHUS U TIOJIYYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl IO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOW COCTAaBIIIONIEM HAYYHOM KapTUHBI MHpa B
JIOTHUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
Y METOJaM MO3HaHUs B Hayke. M3ydeHne XUMUM MTPOUCXOAUT C MPUBICYECHUEM
3HAHUI W3 paHee HM3YyYEHHbIX YYEOHbIX MpeAMeToB: «OKpyXKaroluid MUp»,
«buonorus. 5—7 xknacce» u «duszuka. 7 Kimace».

[Ipy wW3yyeHUM XUMHUU NPOUCXOAUT (OPMUPOBAHUE 3HAHMA OCHOB
XUMUYECKOM  HAayKM Kak o00JacTh  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAaKTUYECKOM JESTENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTypbl. 3ajadya y4yeOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMUMHYECKUX 3HAHUN — BaXKHEUIMX (HaKTOB, MOHATHMI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHN, JOCTYHNHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOrO
XapakTepa, si3bIka HayKH, B TPUOOIIEHUH K HAYYHBIM METOJIaM MO3HAHUS MpHU
M3YUYEHUHU BEIIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHH
MO3HABATENIbHBIX YMEHUW M HUX NPUMEHEHUU B Y4eOHO-ITO3HABATEILHOW U
y4eOHO-UCCIIEIOBATENbCKON JI€ATEIbHOCTH, OCBOEHUM MPaBUII 0E€30MacHOro
oOpaleHus ¢ BeIlecTBaMHU B TOBCEAHEBHOM KU3HU.

[Ipy u3ydyeHHMM XMMHUM Ha YypPOBHE OCHOBHOIO OOIIEro oOpa30BaHUS
BaYKHOE 3HAYEHHUE MPUOOPENN TaKUe LIETH, KaK:

— (OpMHpPOBAHHUE HWHTEJUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJ€HHOCTb OOy4YEeHHMs] Ha CHUCTEMaTH4YecKoe MpHUOOILIEHUE
00yJaromMXCcsl K CaMOCTOSITEIbHOM TTO3HABATEILHON JCATEILHOCTH, HAYYHBIM
METO/IaM MO3HaHus, (OPMHUPYIOIIMM MOTUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUH;

—  ofecriedyeHHEe  YCJIOBHMM,  CIIOCOOCTBYIOIIMX  NPHUOOPETEHUIO
oOy4JarolMMHUCS  ONbITa  Pa3sHOOOpPA3HOM  NEATENBHOCTH, IMO3HAHUS U
CaMOIIO3HAHUs, KJIKOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHLMH), HUMEIOIIMX
YHUBEPCAIBHOE 3HAYCHUE YIS PA3JINYHBIX BUJIOB JCATENBHOCTH;

— (opmupoBanue oOuie (yHKIMOHAIBHOW M €CTECTBEHHO-HAYUHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATh U OLICHHWBATH SIBJICHUS



OKPY’KaIOILIET0 MUPA, UCHOJb3ysl 3HAHUSA U OMNbIT, MMOJYYEHHBIE NPHU U3YYECHHH
XUMUH, NPUMEHATh MX NpPH PELICHHH NpoOJeM B NOBCEAHEBHOM XU3HU M
TPYAOBOU ESATENBHOCTH;

— (¢opMupoBaHue Yy OOydYalOIUXCS TyMaHUCTUYECKUX OTHOIICHU,
MOHMMAHUSA LEHHOCTH XMMHMYECKUX 3HAHUM [JIs1 BBIPAOOTKU SKOJOTUYECKU
1[eIeCO00Pa3HOro TOBEJACHHUSI B OBITY U TPYAOBOM NEATEIBHOCTH B IIENIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOEHHS OOIIEUYETIOBEUECKUX [[EHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tmpoduis ©  HampaBlICHHOCTH
JaNbHENIIEro 00y4YeHus.

OOmiee 4yncno 4YacoB, OTBEAEHHBIX ISl M3YYEHHS XUMHUU Ha YpPOBHE
OCHOBHOT0 00111ero oopa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacoB
(2 gaca B Hezenmo), B 9 kinacce — 68 yacoB (2 yaca B HEJETIO).



COILEPKXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMuM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemecTBa. du3nueckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BemectB. [loHsTHE 0 METOaX MO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI UM MOJEKyIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie 1 CIOKHBIE BEleCTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi (popmyna. BaneHTHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHTENIbHAs aTOMHas Macca.
OTHOocUTeNbHAsE MOJIEKYJIApHasl Macca. MaccoBasi 10JIsI XMMHUYECKOT0 3JIeMEHTa
B COCAMHEHUHU.

KomnuectBo BemecrBa. Monb. MomsgpHas Macca. BzauMocBssb
KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX €IMHHUIl BeliecTBa. Pacy€rsl mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

@u3znyeckre M XUMHUYECKUE SABJICHHsS. XUMHUYECKas peakiuss u e€
MPU3HAKU. 3aKOH COXPaHEHWs MacChl BEIIECTB. XHMHYECKUE YpaBHEHHS.
Knaccudukanus XuMuyeckux peakuuii (COeIUHEHUs, Pa3I0KEHHs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0H, MpaBuiiaMu paboThl B J1aDOpaTOpHH
u npuémamu oOpalieHus C JIabopaTOpHBIM O0OpPYIOBAHUEM, H3YUYEHUE U
onucaHue (PU3NYECKUX CBOWCTB O0Opa3llOB HEOPTraHWYECKUX BEIECTB,
HaOmoienne pusznueckux (MJIaBJICHUE BOCKa, TasHUE JIbJa, pAaCTUPAHUE caxapa
B CTYIIKE, KUIEHUE W KOHJCHCAIMS BOJbI) U XUMUUYECKUX (TOpEHUE CBEYH,
MpOKaJMBaHUE MEJAHOM TIPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHUCJIOTOM)
ABJICHUM, HAOJMIOIEHWE M ONHCAHUE NPU3HAKOB NPOTEKAHUS XUMHUYECKUX
peakiuii (pasoKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHCJIOTHI C XJOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMOAECHCTBUE
xesesa ¢ pactBopoM coiu Meau (II), uzydenune cnocoO0OB pa3aesieHus: CMeceil: ¢
MOMOILbI0 ~ MarHura,  (UIbTPOBAHHME,  BbIIAPUBAHUE,  JUCTUIUISALMA,
xpoMarorpadusi, MpPOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
OMKMCaHWE PEe3yJbTATOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNE MOJIeNIel MOJIEKYJT (IIapOCTEP>KHEBBIX ).

Baxuenmue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kuciopon — aneMeHT u mpoctoe
BemecTBo. HaxoxkneHue kucimopoia B MpUpoAe, (PU3MYECKUEe U XUMUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenne kuciopoaa. CrnocoObl
NOJIyYeHHs] KHUCJIOpOJa B JabOpaTOpud W NIPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOa.

TernnoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUYECKUE YPAaBHEHMUS,
9K30- M PHAOTEPMHUYECKHE peaklMH. TOIUIMBO: yroib U METaH. 3arps3HeHue
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3 deKTa, pa3pyluieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpocTtoe BemiecTBO. HaxoxkaeHune Boaopoja B
npupoae, ¢GuU3MUECKMe U XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonyuyeHus. Kucnorsl u conu.

MonsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBopsl.
HacellieHHbIE M HEHACBIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.



MaccoBas nmons  BemecTBa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJIBL.
OcHoBaHus. Posib pacTBOpoB B MpUPOJE U B JKHU3HU yesoBeka. KpyroBopot
BO/IbI B IIpUpPOJIE. 3arpsi3HEHUE MPUPOIHBIX BoA. OXpaHa U OYMCTKA MIPUPOIHBIX
BOJI.

Knaccudukanus aeoprannuecknx coenuaernii. Oxcuasl. Kimaccudukamnms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) W
HecosieoOpasyroue. Homenknatypa okcuaoB. dusmyeckne U XUMHYECKUE
CBOMCTBA OKCHJIOB. [lonyuenue okcuaos.

OcHoBanus. Knaccugukanuss OCHOBAaHMIA: INENOYM M HEPACTBOPHUMBIE
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3ndeckue U XMMHYECKHE CBOMCTBA
ocHoBaHuU. [loiryueHre OCHOBaHUM.

Kucnotel. Knaccupukauus kucinor. Homenknatypa kucior. @uznueckue
U XUMHYECKHE CBOMCTBa KMCIOT. Psim aktuBHOcTH MeTauioB H. H. bekerosa.
[Tonydenue KuUCIoT.

Comu. Howmenknarypa coneid. PU3MUECKME W XUMHUYECKHE CBOMCTBA
conen. [lomyuenue coieil.

['eneTnueckas cBsI3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COJEpKaHUs KHUCIOpoAa B  BO3AYXE,
MOJIyYeHUE, COOMpaHHE, PACHO3HABAHME W HW3YUYEHUE CBOICTB KHCIOpPOAA,
HaONIOZCHUE  B3aMMOJCIHCTBUS  BELIECTB C  KHUCJIOPOJAOM M YCJIOBHS
BO3BHUKHOBEHUS M TIpPEKpallleHus TopeHusl (moxkapa), O3HAKOMJICHHUE C
oOpa3lilaMd OKCHUJIOB M OIUCAHME HUX CBOMCTB, TNOJIydyeHHE, CcoOUpaHue,
pacrio3HaBaHHE€ W H3YyYEHHE CBOWCTB BOJOpOJia (FOpEeHHE), B3aUMOICHCTBUE
Bojiopoja ¢ okcuaom Meau (II) (BoO3MOXKHO MCIOIB30BaHUE BUACOMATEPUATIOR),
HaOmoAeHne o00pa3loB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTEM PAacTBOPEHUs BEUIECTB C Ppa3IMYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNMPEAEIEHHON MACcCOBOW JOJIEW PACTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBHE BOJbI C METaUIaMU (HAaTpUEM U KaJbIUEM)
(BO3MOXHO UCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3loB
HEOPraHWYECKUX BEIECTB PA3IMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpacKM HWHJMKATOPOB B pacTBOpax KHUCJIOT U IIEJI0YeH, U3YyUYeHUE
B3aumoercTBus okcuaa meau (II) ¢ pacTBOpoM cepHOUM KUCIOTHI, KUCIOT C
MEeTaJUIaMU, PEAKLIUN HEUTPaAIU3aLUY, ITI0JyYeHUEe HEPACTBOPUMBIX OCHOBAHHU,
BBITECHEHHE OJIHOTO METa/ula JpyTMM M3 pacTBOpa COJIM, pEIICHHE
AKCIIEPUMEHTANIbHBIX 3aJlady Mo Teme «BakHeWIme KiIacChl HEOpraHUYeCKUX
COCIMHEHU.

Ilepuoanueckuii 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHUX
iemenToB JI. . MenaeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OxHcaNTEeIbHO-BOCCTAHOBUTEIbHbIE PEAKIMU

[lepBbie MOMBITKU KJIaCCU(PUKAIIMU XUMHYECKUX dJeMeHTOB. [loHsTHE O
IpyIax CXOJHBIX 3JEMEHTOB (IEJOYHbIE W IIEIO0YHO3EMEIbHbIE METalIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT ampoTepHbIE
OKCHU/JIbI ¥l TUIPOKCH/IBI.

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucremMa XUMAYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[lepuonnyeckoir cucrembl xumuueckux dyiemeHroB JI. WM. Menneneesa.
Ilepuonpl u rpynmbl. OU3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
NEpUOJAA U TPYNIIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB



Ilepnommueckon cucremsl Jl. . MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.
3aKOHOMEpPHOCTH HM3MEHEHUsl PaJnyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNIaM U IEPUOIAM.
3nauenue llepuogumueckoro 3akoHa wu Ilepumonnueckoid  cUCTEMBI
XUMHAYECKUX DJIEMEHTOB JUIA Pa3BUTHA Hayku W npaktuku. J[. . Mennenees —
YYEHBIN U TPAKIAHNH.

Xumuueckass cBsa3b. KoBaneHTHas (MOJIsipHAass W HENOJSPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHus. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE — PEaKIUU.
[Ipoueccol OKUCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHue o0pa3loB BEUIECTB METAIJIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUAPOKCUJA LIMHKA C PAacTBOPAMM KHUCJIOT W IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIINAX MPUMEPBl  OKHCIIMTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI
(ropenue, peakliy pa3IoKEeHUs], COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexXnpeaMeTHBIX CBA3€H NMPU W3YYEHUH XUMHUU B 8 Kiacce
OCYLIECTBIISIETCS Yepe3 MCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TAaK W TIOHATHM, SBISIOIIMXCS CUCTEMHBIMM JUIA OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LHKIIA.

OOmuMe ecTecTBEHHO-HAy4YHbIE MOHATHS: HAy4dHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(uUKalus, [epUOAUYHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIHI,
M30TOIBI, PaJUOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKAW 3apsll, BELIECTBO,
TEN0, 00bEM, arperaTHO€ COCTOSHHUE BEUIECTBA, ra3, (U3WYECKHE BEIUYMHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, ITAHETHI, 3BE311bI, ConHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpPaNbl, TOPHbIE TOPOJIbI,
MTOJIE3HBIE NCKOMAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCcKas peakius

ITepuonnueckuit 3akoH. Ileproanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. . MenpaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHAYECKUX JJIEMEHTOB NEPBBIX TPEX NEPUONOB, KaJWs, KaJIbLUS H HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuomnueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemliecTBa: BUIbl XUMHUYECKON CBSI3U. THIBI KPUCTAJUIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOKCTB BEILIECTBA OT TUIA KPUCTAUIMYECKOU PELIETKU
1 BHUJa XUMHYECKOM CBA3H.

Knaccudukanus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3jJU4YHBIM KJlaccam
HEOPTraHUYECKUX COEANHEHNN, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanusa XuMHUYECKHX peakUuid MO pa3jIudyHbIM IpU3HaKaM (10
YUCIIy U COCTAaBY YYaCTBYIOIIMX B PEaKLUU BEILECTB, MO TEIIOBOMY 3(PdeKTy,
0 MW3MEHEHUIO CTENEHEN OKUCIEHUS XHMHUYECKHX DJJEMEHTOB, IO
0o0paTUMOCTH, TIO YYAacCTHIO KaTajau3aropa). JK30- M DHIAOTEPMHUYECKUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopocTn XxuMU4yeckor peakuuu. [lonstue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XUMUYECKUX peakuusx. I[loHsATHE O TOMOT€HHBIX H



reTeporeHHbix peakuusax. [londarune o karanuze. IloHsATHE O XUMHUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HAa CKOPOCTh XHUMHYECKOM pEaKkUuu |
MOJIOKEHUE XUMHUYECKOTO PABHOBECHS.

OKHCIIUTENPHO-BOCCTAHOBUTEIIBHBIE  PEAKLUHU, JJIEKTPOHHBIA OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBiieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOJUTHUYECKOM  JTUCCOLIMALIMM. DJIEKTPOJIUTBl |
HEINEeKTpoauThl. KaTuOHBI, aHMOHBL. MeXaHW3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMKM BUAAMU XUMHUYECKOU cBs3U. CreneHp aucconuanuu. CUIbHbBIE U
c1a0bIe 3JIEKTPOJIUTHI.

Peakuuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUNA HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE YpaBHEHHs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBAaHUM M COJIeH B CBETE MPEACTABICHUN 00 SJIEKTPOTUTUUYECKOU
nucconuanyu. KauectBeHHble peakii Ha HOHBL. [loHATHE O TUAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta W ajiMasza), CIOKHBIX BEIIECTB
(xmopuga HaTpusl), HUCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JCWCTBUS  Pa3jIMYHbIX  (PAKTOPOB,  HCCIIEJOBAHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, Mpollecca AUCCOLMALMHU KHUCIOT,
1Ies104eil u coiel (BO3MOXKHO MCIOJIB30BAHUE BUACO MAaTEPUATIOB), IPOBEACHUE
OMBITOB, WUTIOCTPUPYIOIIUX NPHU3HAKH MPOTEKAHUS PEaKUMid HOHHOTO OOMeHa
(oOpazoBanue ocajgka, BbIJICJIEHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIIUX TMPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUN
(ropenue, peakuuu pa3oKeHHUs, COEIMHEHHUS ), pacno3HaBaHue
HEOPraHMYECKUX BEILECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKUUW Ha HOHBI,
penieHne 3KCepruMeHTaNbHBIX 3a/1a4.

Hemeranibl U MX coeiMHEeHUA

OO6mass xapaktepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIe CTeNeHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA Ha MPUMEpPE XJopa
(B3aMMOJEHCTBHE C METaJJIJaMH, HEMETalllaMH, ILIejao4YaMu). XJIOPOBOJIOPOI.
ConsiHas KucI0Ta, XMMHYECKUE CBOMCTBA, MOJyYEHUE, IpUMEHEHUE. JleicTBHE
XJI0pa ¥ XJIOPOBOAOPOJA HA OPraHM3M 4YeJIOBEKa. BakHeuune XJIOpUIbl U UX
HaXO0XJEHUE B IPUPOJIE.

O6mass  xapakrtepuctuka oanemMeHToB  VIA-rpynmnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEeHN OKUcieHus. CTpoeHne u pu3nyeckue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOPOJAa M Cepbl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOJIia U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO,
CTpoeHue, (uU3MYeckue U XHUMHYecKue CcBoicTBa. OKCHIBI Cepbl Kak
PEICTaBUTENIM KUCIOTHBIX OKCUIOB. CepHas KucioTa, (U3MYecKue Hu
XUMUYECKHEe CBOMCTBa (OOIIME Kak MpPEACTaBUTENs Kiacca KHUCIOT H
cnenupuyeckre). XMMUYECKUE PEAKIUH, JIekKalIle B OCHOBE MPOMBILIIEHHOTO
cnoco0a mnoxyyeHusi cepHoil kucioThl. Ilpumenenue cepHoit kuciotel. Conu
CCPHOI1 KHCIIOTBI, KA4CCTBCHHAs Peakuys Ha Cynb(ar-noH. HaxoxaeHue cepel
U €€ coeUHEHUN B IpHUpojae. XUMUUYECKOE 3arpsi3HEHUE OKPYXKaIoleh cpeibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXIM, 3arpsi3HEHUE BO3AyXa U BOJIOEMOB),
CIOCOOBI €T0 MPEOTBPAILECHUS.

O6mas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTEMEHU OKHUCIEeHHsS. A30T, pacnpocTpaHEeHUE B



npupoe, pu3nvecKre u XMMHUUECKHe cBocTBa. KpyroBopoT a3ora B mpHpoe.
AMMHuak, ero pu3ndecKne U XUMHIECKUE CBOMCTBA, TTOJIyICHUE U TPUMEHEHHE.
Comn amMMoHUS, WX (UBUYECKHE W XUMUYECKHE CBOWCTBA, NpPUMEHEHHE.
KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSI. A30THAsl KUCJIOTa, €€ MOJIyYEHHE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KUCIOT U crnenuduueckue). Vcmonp3oBaHHe HUTPATOB U COJEM aMMOHHS B
KaueCTBE MHUHEPAJIbHBIX YJI0OpeHHH. XUMUYECKOE 3arpsA3HEHUE OKpYKarolen
CpeIbl COCTMHEHHUSIMH a30Ta (KUCIOTHBIC JTOXK]IU, 3arpsi3HEHUE BO3yXa, MTOUBbI
u BogoémoB). Docdop, amnorponHbie Moaudukauu hochopa, puzndeckue u
xumudeckue cBoiictBa. Oxcunm  dochopa (V) m  dochopHas xkucmiora,
¢usnyeckue U XUMHUYECKUE CBOMCTBA, nonyueHue. Mcnonp3oBanue ¢pocdatos B
KaueCTBE MHUHEPATbHBIX YA0OpEHUH.

O6mas  xapakrtepuctuka aneMeHToB [VA-rpynmnsl.  OcobGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIE CTEIEHU OKUCICHHS. YTJIEpOJl, aNIOTPOIHBIC
MoAuUKAIMK, PACIpPOCTPAaHEHUE B MPHUPOJE, (PU3NUECKHE W XHUMHYCCKUE
cBoricTBa. Ancop6uusa. KpyroBopot yraepona B mpupoje. OKcuasl yriepoaa,
uX (U3NYECKHE W XUMHUYECKHE CBOWCTBA, NEHCTBHE HA XUBBIE OpPTaHU3MEI,
MOJTy4YeHHe U MPUMEHEHHE. DKOJOTHIYECKHE MPOOIEMBbl, CBI3aHHBIE C OKCHIOM
yriepona (IV), rumore3a Ti100adbHOTO TMOTEIJICHUSI KJIUMaTta, MapHUKOBBIN
adpdekt. YrompHas Kuciota U €€ COolM, UX (PU3HYECKUE U XHUMHUYECKUE
CBOWCTBa, TMOJy4YeHHEe W MpuMeHeHune. KadecTBeHHas peakmusi Ha KapOOHAT-
noHbI. Mcmonp3oBaHne KapOOHATOB B OBITY, MEAUITMHE, TMPOMBIILICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHBIE TIOHATHS OO0 OpPraHUYECKHWX BEIIECTBAX Kak o
COCIUHEHMIX yriepoaa (MeTaH, dTaH, STWICH, alleTHICH, dTaHOJ, TIHUICpPHUH,
yKCyCHast KucioTa). IIpupomHble HMCTOYHUKH — YTJIEBOAOPOIOB  (YTOJb,
MPUPOIHBIN a3, He(Th), MPOITYKTHI X NEpepabOTKU (OEH3UH), UX POJIb B OBITY
U TIPOMBITIUICHHOCTH. [IoHATHE 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HM 4elloBeKa. MaTepuanbHOE €IHHCTBO
OpTraHUYECKUX ¥ HEOPTAaHUUECKUX COCTUHCHHM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYEHHE M
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue mnpencraBieHus 00
okcupe kpemuus (IV) u kpemaneBoit kuciaore. CHIMKATBI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeH e CTpOUTEIbHBIC MaTEPHAIIBI: KepaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpodiemMbl 6€30MacHOTO UCTIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue O0Opa3loB HEOPraHWYECKHUX BEIECTB, CBOMCTB COJSTHOM
KHCJIOTHI, TPOBEICHUE KAUECTBEHHBIX PEAKIUil Ha XJIOPU/I-UOHBI M HAOTIOICHNE
NPU3HAKOB WX MPOTEKAHUS, OMBITHI, OTpaXkaromue (PU3nIecKue U XUMHUICCKHE
CBOWCTBAa TaJOTCHOB H WX COCAMHECHHUH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpaslamMu XJOpUJIOB (TajlOreHUIOB),
O3HAaKOMJIEHME C oOpa3lamMu cepbl U €€ COECOUHEHUSMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJACOMATEpPHATIOB), HAONIOJEHHWE TMpoliecca OOYIIIMBAHUS
caxapa IMoJ JEWCTBHEM KOHUEHTPUPOBAHHOM CEPHOM KHUCIOTHI, H3y4YECHHE
XUMUYECKUX  CBOMCTB  pa30aBICHHOM CEpHOM  KHUCIOThI, MPOBEJACHUE
KaueCTBEHHOM peakuuu Ha cyibhaT-uoH H HaONMIOJIeHHe Mpu3HaKa e&
NpOTEKaHMsl, 03HaKOMJIEHHE C (DU3MUECKUMHU CBOMCTBaAMU a30Ta, ¢pocdopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamu
a30THBIX U PochOpPHBIX yIOOpPEHUH, MojlydeHrue, cCoOupanue, paclo3HaBaHUE U
U3y4YeHUE CBOICTB aMMMaKa, MPOBEJECHUE KAaueCTBEHHBIX pPEaKIUid Ha HOH



aMmMoHMA W QochaT-uOH U HM3yYEHHUE TPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICHCTBUE KOHUEHTPUPOBAHHON a30THOM KHUCIIOTBHI C MEABIO (BO3MOKHO
HCIIOJIb30BaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJEIECH KPUCTALIMYECKUX
pem€ToKk anmMmasa, rpadura, QyuiepeHa, O3HAKOMIIGHHE C TIPOIECCOM
a7copOLMu PacTBOPEHHBIX BEIIECTB aKTUBMPOBAHHBIM YIJIEM U yCTPOWCTBOM
MIPOTHBOra3a, MOJy4YeHHE, COOMpaHUe, Paclo3HABAHHE U H3YYEHUE CBOWICTB
YIJEKUCIOro Ta3a, MPOBEJACHHE KAueCTBEHHBIX peakuuid Ha KapOoHAT U
CUJIMKAT-UOHBI W H3yYEHUE IIPU3HAKOB MX IPOTEKaHUs, O3HAKOMIICHHE C
MPOAYKUMEH CUIMKATHOW IPOMBIIIJICHHOCTH, PEIICHHE JKCHEPUMEHTAJIbHBIX
3a7a4 1o TeMe « BaxxHele HEMETAIUTBI U UX COCTMHEHUSD.

MetaJuibl U X COeIMHEHUS

OOmiast xapakTepUCTHKAa XHMHYECKHUX JJIIEMEHTOB — METAUIOB Ha
OCHOBAaHHH UX NOJIOXKEHHUS B [lepnonnueckon cucreme XMMHYECKUX dJIEMEHTOB
. . MenneneeBa u ctpoeHust aroMoB. CTpoeHHE METauIOB. MeTtajuinaeckas
CBSI3b M METAJUIMYECKAs KPUCTAIUIMYECKASI PEIIETKA. DIEKTPOXUMUUYECKUN Psif
HalpsUKEHUM MeTAUIOB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl momyyeHuss MmeTawioB. [loHATHE O KOpPpPO3UMM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmuaBbl (CTajlb, YYTYH,
JTIOpPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilemoynpie  MeTtamwibl: nosoxkeHne B llepuogmueckon  cucreme
xuMudeckux sneMeHToB /. 1. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXKJICHUE
B npupoae. Puznueckue M XHMHYECKHE CBOWCTBa (HAa MpUMepe HATpusi M
Kanusg). OKcuAbl U TUAPOKCUABI HaTpusi W Kanus. lIpumeHeHue MIenoYHbIX
METAaJIOB U UX COCIUHECHUM.

[[lenouyno3eMebHbIC MeETaaabl MarHuidi W KalbLIMK: IIOJIOXKCHHE B
Ilepnogmueckoir cucrteme xumumuyeckux osnemeHtoB J[. WM. Menneneesa,
CTPOEHHE HMX aTOMOB, HaXOXkAeHUE B mnpuponae. PHU3NYECKUE U XUMHUYECKHE
CBOMCTBA MarHus U Kajibliusa. BaxHelume coeauHeHUs] Kaiablus (OKCHI,
TUAPOKCHU], COJN). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTPaHEHHS.

AmomuHul: mnosiokeHue B llepuonnueckoll cucTeMe XHMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aTOMa, HAXOXKICHUE B IPUPOJE.
duznveckue W XHUMHYECKUE CBOMCTBA amtoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUSL.

Keneso: nomoxenue B [lepnoandeckor CUCTEME XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa, CTpoeHUE aToMa, HaXO0XIACHUE B npupoae. Ousndeckue u
XUMUYECKUe cBoicTBa xene3a. OKcuabl, THApoKcuabl u conu kenesa (I1) u
xenesa (III), ux coctas, CBOMCTBA U MOTyUEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE C 00pa3llaMud METalIOB U CIUIABOB, UX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pe3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUaATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KaJlblUg U HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB),
MCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HMCIIOJIb30BAaHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KAUECTBEHHBIX PEAKLINI HA MOHBI: MarHus, KaJIbLIUs, aTFOMUHUS, IUHKA, )KEJe3a
() u xenesza (IlI), memu (II), nHaOmromeHWEe U oOMUCaHUE MPOIECCOB
OKpalllUBaHUsl IJJAaMEHU HWOHAMHU HATpHsl, Kajdus U Kaublus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), MCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMHUHUS U TUAPOKCUIA LMHKA, PEIIEHUE DKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BakHelmme MeTalyIbl U UX COEUHEHUSD.

XUMHA 4 OKPYKAKIIAA cpeaa



BemecTBa n Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. beszomacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorib npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XHUMHUYECKOE 3arpsi3HEHNE OKPY>KaroUIeil cpenibl (IpeneapHas 10myCcTuMas
KOHIleHTparusi BemectB, jganee — I[IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumMenm:

u3y4eHue o0pa3ioB MaTeprayioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIC
MaTrepuabl).

Mexcnpeomemmnbwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€W NPU M3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBJISIETCS. Yepe3 MCIOJb30BaHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHHA, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE IOHITHS: HaAyYHBIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCH(PUKALMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN
3¢ PeKT, TEXHOIOTHs, MAaTEPHUAIIBI.

®u3uka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUYECKUN 3apsi, MPOBOJIHUKH,
MOJIyITPOBOJHUKH, AUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIEeCTBa, Tra3, pacTBOpP, PpPacTBOPUMOCTb,
KpUCTaJUIMYECKasi pelETKa, CIUIaBbl, (U3UYECKHE BEJIUYUHBI, €IMHULIBI
U3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: gorocunTes, apixaHue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yAOOpEHUSs, MUKPOIJIEMEHTHI, MAaKPO3JIEMEHThI, MUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpPaNbl, TOPHbIE TOPOJIbI,
MOJIE3HBIE HCKOIIaeMble, TOIUIHUBO, BOJHbBIE pecypchl.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOILETrO
o0Opa3oBaHMs JOCTHTAIOTCA B XO0J€ OOY4YeHHS XMMHUU B €IUMHCTBE Y4eOHOU H
BOCITUTATEIbHOM  JESATEIBHOCTU B  COOTBETCTBHM C  TPAaJAWLHOHHBIMHU
POCCUICKMMH COIIMOKYJIbTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPABUJIAMU U HOPMaMH MOBEJECHHS U CIIOCOOCTBYIOT
IIPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIN3ALNHA 00yYarOLIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCSl CUCTEMON TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAlMil |
pacUIMpEeHHEe ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuoOTMYECKOro BOCIIMTAHMS:

LIEHHOCTHOTO  OTHOLIEHUA K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
HMCTOPUYECKOMY M HAyYHOMY HAcCJEIHI0, MOHUMAaHUsA 3HAYECHUS] XUMUYECKON
HayK{ B KM3HU COBPEMEHHOI'O O0IECTBA, CIIOCOOHOCTH BIAE€Th JOCTOBEPHOM
uHpopmManuen O MNepeloBbIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTHM B HAyYHbIX 3HAaHUAX 00
YCTPOMCTBE MHpaA U OOIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS] O COLMAIbHBIX HOPMAaxX W IMpaBUJIaX MEXIMYHOCTHBIX
OTHOUIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMOJE3HOM, y4eOHOMCCIEI0BATENbCKOM, TBOPUYECKON W JIPYTUX
BUJIAX JIESITEIIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JIE€ATEIbHOCTH
IIPU BBITIOJIHEHUH YUYEOHBIX, TO3HABATENbHBIX 33/]a4, BBIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3[JaHMM  Yy4YEeOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHWI0O W  B3aUMONOMOIIM B  Mpolecce ATOM  ydeOHOM
JEeSATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEIECHHE M MOCTYNKH CBOUX
TOBApHILEH ¢ MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIIAIOIINE
OCHOBY JUJIsl HOHMMAaHUS CYIIIHOCTH HAy4YHOM KapTUHBI MUPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPUPOIbI, B3AMMOCBS3SIX 4YeJOBEKa C
IMIPUPOTHOMN CPENOU, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

NO03HABATENIbHBIE MOTHBBI, HAllPaBJICHHbIC HA MOJYYEHHE HOBBIX 3HAHUU
M0 XUMHUHM, HEOOXOJIWMbIC I OOBSICHEHMs HAOJI0JaEMbIX IIPOILIECCOB H
SABJICHUM, MMO3HABAaTEbHOM, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYpbl, B
TOM YHCIIE€ HaBBIKOB CaMOCTOATENbHONM padOThl € Y4YE€OHBIMH TEKCTaMH,
CIIPAaBOYHOM  JIUTEPATypOM, JOCTYNHBIMM  TEXHUYECKHUMU  CpPEICTBAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHIO U MO3HAHUIO, JIOO03HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €aMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEI0BATEIbCKOM
NEeSTEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAMpPaBIEHHOCTH U YPOBHSI 00yUY€HUS B
JIaJIbHEUIILIEM;

4) popMupoBaHusi KyJIbTYPbl 310POBbSI:

OCO3HAaHHE IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKU HA 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUI U
HENPUATUE BPEIHBIX MPUBBIYEK (YMOTPeOJIEHUS alKOroJisi, HAPKOTHUKOB,



KypeHHs), HEOOXOJAMMOCTH COOJIIOJIEHUS MpaBuUi  O€30MacHOCTH  IMpHU
oOpalleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U peaTbHOU KU3HU;

5) TpyA0BOr0 BOCIIMTAHUS:

MHTEpPEC K NPAKTUYECKOMY HM3YUYEHHIO Mpodeccuil U TpyAa pa3audHOro
poJia, YBOKEHUE K TPYy U pe3yJbTaTaM TPYAOBOM JIEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM MO XWMHH, OCO3HAHHBIA BBIOOD
WHIUBUyAJIbHOM TPAeKTOPUM MPOJOJDKEHHS O00pa3oBaHHA C  YyYETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, yCHEmHOW MPO(PECCHOHATLHON NESITEIbHOCTH € Pa3BUTHS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBAaThCSI B MPO(PECCHOHATBHON
cpene;

6) PK0JIOrHYeCcKOro BOCIMTAHMS

AKOJIOTMYECKU LENECO00pa3HOE OTHOIIEHUWE K MPUPOJAE KAaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAHUE LIEHHOCTHU 370POBOTO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOAEHUS
npaBwJl OE30MACHOTO TOBEACHUSI NpPU pabOoTe C BEIIECTBAMHM, a TaKXe B
CUTYALMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble MPU U3YYEHUU XUMUH, JJI5
peleHns 3aj1ad, CBSI3aHHBIX C OKPYKAIOUIEM MPUPOJHOW CpENoOW, s
MOBBIIICHHUSI YPOBHS 3KOJOTMYECKON KyJIbTYpbl, OCO3HaHHUS TJ100aIbHOro
XapakTepa HSKOJIOTMYECKUX MpOOJeM M MyTed HX PEIIeHHs MOCPEICTBOM
METO/I0B XUMUH, IKOJIOTMUYECKOTO MBILUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B [TI03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeAMETHBIX pPE3yJIbTaTOB BBLACIAIOT 3HAYUMBIC IS
dbopMupoBaHUS MHPOBO33PEHUSI OOIICHAy4YHbIC TOHATUS (3aKOH, Teopusl,
NPUHIMUI, TUNoTe3a, (akT, CHCTEMa, MPOLECC, SKCIEPUMEHT U ApPYroe.),
KOTOpPbIE€ HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAaHUHW M3 JTUX MPEAMETOB  (POPMUPOBATH
MPEACTABICHHE O LEJOCTHOM HAyYHOW KApTHHE MHUpPAa, U YHUBEPCAIbHBIC
y4yeOHble AeicTBUS (TO3HABATENbHbIE, KOMMYHHKATUBHBIE, PETYJIATUBHBIE),
KOTOpble oOecneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbBHOMY
IUTAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHOU eATEIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

ba3oBble Jilornueckue aeicTBUA:

YMEHUSI UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJIEHUSI TPU OCBOCHHUU
3HAHUI: PACKPBIBATh CMbICI XUMUYECKUX MOHATUHN (BBIACIATH UX XapaKTEPHbIE
NPU3HAKH, YCTAHABIUBATH B3aUMOCBS3b C IPYTUMHU MOHATUSIMH ), UCIOJIB30BATh
MOHSATHS JJ11 OOBSICHEHUS OT/ACJIbHBIX (PAKTOB U SBJIICHU, BHIOUPATh OCHOBAHUS
U KpUTEpUM [JIs1 KilacCU(UKAIMM XHMHUYECKMX BEIIECTB U XUMHUYECKUX
peaKklMii, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
U3YYEHUS, CTPOUTH JIOTMYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 aHAJIOTHUH), AEJIaTh BHIBOJbI U 3AKITHOYCHUS;

YMEHME NPUMEHATh B MpOLECCE MO3HAHMS NOHATHUA (NPEAMETHBIE U
METaNpeAMETHBIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENHU, HCIOJIb3yEMbIE B
XUMHH, TpeoOpa3oBbIBATh IIUPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHbBIE
IPEICTaBICHNS — XMMMUECKHUN 3HAaK (CUMBOJ 3JIEMEHTA), XUMHUUYECKasi popMmyJia
U ypaBHEHUE XMMHUYECKON peaklUuu — MPHU PELIEHUH y4eOHO-IO3HABATEJIbHbIX
3aja4, € y4€TOM OTUX MOJEJIbHBIX IMPEACTABICHUM  BBIABIATE U
XapaKTepU30BaTh  CYIIECTBEHHbIE IPU3HAKA HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKHMX pPEaKUWid, BBIBIATH  0OLIME
3aKOHOMEPHOCTH, INPUYHHHO-CJIEJACTBEHHBIE CBA3M W MPOTUBOpEUHs B
M3Y4YaeMbIX MTPOLIECCAX U SBICHUSX.

Bba3oBble uccienoBarenbcKkue 1eiiCTBUA:

YMEHHUE HCIO0JIb30BaTh MMOCTABIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, & TAaKKE€ B KAa4eCTBE OCHOBBI ISl (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABMIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHMIO, OPTaHU3AIMHU U MPOBEICHUIO
YYEHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOMIoaTh 3a XOJOM Hpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3yibTat, GOopMyIHpPOBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIBITA, UCCIEIOBAHUS, COCTABIISTH
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

YMEHUE BBIOMPATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HUH(POPMALIHIO
pa3IMYHBIX BUAOB U (OPM IMPEACTABICHHS, MOIYYaeMYI0 H3 pa3HbIX
VMCTOYHHUKOB (HAYYHO-TIONYJIIpHAsA JUTEpaTypa XUMHUYECKOIO COJEpKaHus,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLEHUBATH
MPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMALIHIO;

YMEHUE NPUMEHSTh Pa3IMYHbIe METOJIbI U 3alPOChl IIPU TOUCKE U OTOOpE
MH(}OpMaAMK U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJIMMBIX JJIsl BBIOJTHEHUS
y4eOHBIX M MO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OIIbITA
B 00JIACTH HCIMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpPOH AaKTUBHOTO HCIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAIBHYIO (OpMY MpeACTaBICHUS
MH(pOpMaMU U WUIIOCTPUPOBATH pELIAEMbIe 3aJa4l HECIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE WCIONb30BaTh W aHAJM3MpPOBAaTh B Mpouecce y4dyeOHOH U
HCCIIEI0OBATENbCKOMN NEATEIIBHOCTH uH(popmanuio 0 BIISTHUU
MIPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKpY>Karollen MPUPOTHON CPEJIBI.

KomMMyHuKaTHBHBIC YHHMBEpPCaJIbHbIE y4eOHbIE JeHCTBUSA:

YMEHHS 3aJ]aBaTh BOIMPOCHI (B Xoj€ Auanora W (Wju) JUCKYCCHUHU) TO
CYIIECTBY O0OCYXKIaeMoil TeMbl, (OPMYJIMPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJILHO BBIIOJIHEHUS MPEJIOKEHHOH 3a1auH;

yMEHUSl TNPEACTaBIATh MOJYyYEHHbIE pe3yJbTaThl MO3HABATEIbHOM
NESATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTax; JenaTbh MPE3eHTALNI0
pe3yJbTAaTOB BBINOJHEHUS XHMHUYECKOTO JKCIepuMeHTa (J1abopaTopHOTO
OMbITa, JJA0OPATOPHOU PabOThI MO UCCIEI0BAHUIO CBOMCTB BEIIECTB, YUYEOHOIO
POEKTA);

yMEHUsI y4eOHOrO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM W  HCCIEAOBATEIbCKOM  JESTENIbHOCTH MPU  PEIICHUH
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yué€Ta OOIIMX MHTEPECOB U COTIACOBAHUS
no3uuuid  (oOCyXJeHus, OOMEH MHEHHUSIMH, «MO3TOBbIE  IITYpPMbD»,
KOOpJIMHAIIMA COBMECTHBIX JCHCTBUHM, OINpEIETICHHE KPUTEPUEB IO OLECHKE
Ka4yeCTBa BBIIIOJIHEHHOW pabOThI U ApyTruUe).

PeryJsiTHBHBIC YHUBEpPCAJbHbIEe y4eOHbIe AelicTBHUS:

YMEHHME CAMOCTOSITENIbHO OINPENEIATh LUENH AEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MIPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO
JeATEIbHOCTh, BEIOMpaTh Hanbosee 3(pheKTUBHBIE CTIOCOOBI PeIIeHUs YUeOHbIX
U TIO3HABATEJIbHBIX 33J1a4, CAMOCTOSATEIBHO COCTABIIATh MM KOPPEKTHUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEMCTBUM IIPU BBINOJHEHUM 33JaHUKA C YYETOM



MIOJIyYEHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX 0OBEKTaX — BELIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBHUE IOJYYEHHOI'O pe3yJibTaTa 3asiBJICHHOM LI, YMEHHE
WCIIOJB30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEJIaracMble B YCIOBHUH
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTEIHHOTO

COJIep>KaHus, YCTaHOBJICHHOTO AaHHOM (eaepaiabHON pabodeil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYUYaIOIUMUCS Hay4YHbIC 3HAHMS, YMEHHUS M CIOCOObI
NEUCTBUM, creuruuyeckue JUisi TpeAMETHOM 001acTu «XUMHS», BUIBI
JNEATEIBHOCTH 10 TMOJIy4YEHUIO HOBOIO 3HAHHWs, €ro HHTEPIPETALNH,
peoOpa30BaHUIO ¥ PUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsIX.

K koniy oOyueHuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHIA:

e PACKPBIBATH CMBICI OCHOBHBIX XMMHUUYECKUX MMOHATHI: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(oHOpOAHAS ¥ HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJISIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAS
Macca, MaccoBas JOJIsI XUMHYECKOTO OJJIEMEHTA B COCIWHECHUH,
MOJISIDHBIH ~ 00BEM, OKCHJZl,  KHCJIOTA4,  OCHOBAaHHUE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHHS, XUMHAYECKasl Peaklus,
KJIacCU(PUKALMA PEaKLMii: peaKIIMi COCTUHEHUS, PEAKLIUU PA3JI0KEHHUS,
peaklMu 3aMElIeHUs, peakuuu OOMEHa, SK30- M JHJIOTEPMHUYECKHUE
peakiuu, TerioBoi A3(pheKT peakiuu, Sapo aTomMa, JIEKTPOHHBIN Cloi
aToma, aToMHas opOuTanb, paguyc aToma, XHMHYECKas CBS3b,
MOJSIpHAs W HEMOJSpHAas KOBAJICHTHAs CBS3b, MOHHAsA CBSI3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHas
KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKHX IOHATHU U
MIPUMEHSTD OTU NOHATHS MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUM;

e HCMOJb30BATh XUMHUYECKYID CHUMBOJIMKY JUIsI COCTaBleHUs (OpMyT
BEIIECTB U YPAaBHECHUN XMMHUYECKUX PEAKIIU;

e ONpEAeNATh BaJE€HTHOCTb aTOMOB  3JIEMEHTOB B  OMHApHBIX
COCIMHEHUSIX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEAMHEHNAX, MPHUHAIJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIaccy
COEIMHEHUI Mo (QopMyiaMm, BUJI XUMHUYECKOW CBsA3M (KOBaJEHTHas U
MOHHAs) B HEOPTaHUUYECKUX COCANHEHUSX;

e packpbeiBaTb cwmbichn [lepuommueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT MX noJioxkeHus B [leproanueckoil cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHHUS, 3aKOHA ABOTraapo;

e OIKCBHIBATh U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHX DJIEMEHTOB: pa3JIUYaTh IIOHATUS «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodounas noarpynmna (b-rpymnmna)y, manbie
U OoJIbILIIME MEePUOJIbl, COOTHOCUTh 0003HAUYEHHMS, KOTOPhIE UMEIOTCS B
tabmuie «llepuonuueckas cucrema xumuueckux saemeHToB JI. U.
MeHnpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sapa, oOOIllee YHuCIo
AJIIEKTPOHOB U paclpeIe]ICHUE UX IO DJIEKTPOHHBIM CIIOSIM);



K

KIacCU(PUIMPOBAaTh  XMMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUYECKHUE PEAKITUH (TI0 YUCITy M COCTaBY YYaCTBYIOIIUX B
peaKiuy BEIIECTB, MO TEIIOBOMY 3D (]exTy);

XapaKTepHu30BaTh (OMUCHIBATH) O0INE XMMHUYECKHNE CBOMCTBA BEIESCTB
pasIMYHBIX  KJIAcCOB,  IOATBEPXKJas  ONHWCAHWE  IpPUMEpamMHu
MOJICKYJISPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUCCKUX PEAKIIUIA;
MPOTHO3UPOBATh CBOWCTBA BEMIECTB B  3aBUCHMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTEKAHUS XUMHYECKUX
MIPEBPAIICHUN B PA3INYHBIX yCIOBUSX;

BBIYHMCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O W MOJISPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHUYECKOTO »dJeMeHTa Mo ¢dopMyIie
COCIMHEHHs, MAacCOBYIO JIOJIIO BEIECTBA B pPacTBOpPE, HPOBOJIUTH
pacy€THI IO YPaBHEHUIO XUMHUYECKON PEaKINN;

MIPUMEHATh OCHOBHBIC OTICPAIIMM MBICITUTEIILHON JCSITCIBHOCTH —
aHalu3 W CHUHTE3, CpaBHEHHE, O0000lIeHUe, CHUCTEeMaTU3aIHIO,
KJIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Y4YEHUS CBOWCTB BEIICCTB M XUMHUYCCKHUX PEAKIMHA, €CTECTBEHHO-
Hay4YHBIC  METOABl  TO3HAHWSA —  HAONIOJCHWE, HW3MEPCHHE,
MOJICTTUPOBAHUE, SKCIEPUMEHT (peaibHBIN U MBICIICHHBIN);

CIEIOBATh TMpABWJIAM  IOJB30BAHUS XHUMHUYECKOM TMOCYIOW U
7a00paTOpHBIM 00OpPYJIOBAaHUEM, a TakKe IMpaBWiaM oOpalleHusl ¢
BCIIECTBAMH B COOTBETCTBHU C WHCTPYKIIUSIMH II0 BBITOJTHEHHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO U COOMPaHUIO
ra3o00pa3HbIX BeUIeCTB (BOAOPOAA M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB €  OMNPEIACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJIUTh XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pacno3HaBaHHMIO PACTBOPOB MIEIOYEH UM  KHUCIOT C IOMOILBIO
WHJIUKATOPOB (JJakMyc, (peHondTaTenH, METUJIOPAHK U APYTue).

KOHIly OOyudeHus B 9 KJiacce NMpeAMETHbIE pe3yJibTaTbl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTD y 00YIarOIUXCSl YMCHHIL:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUUYECKUX TMOHSATUM: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHMOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO’)KHO€ BEIIIECTBO, BAJICHTHOCTh, JIEKTPOOTPHUIIATEILHOCTh, CTEIICHb
OKHCJICHHS, XMMHMUYECKas peakius, XUMHUYECKas CBs3b, TEIJIOBOM
3 deKT peakiuu, MOJb, MOJSPHBIA 00BEM, PacTBOP, DJIEKTPOJIUTHI,
HEDIJICKTPOJIMUTHI, DJICKTPOJUTHYECKAsT TUCCOLUAIIMS, PEAKIIUU WOHHOTO
oOMeHa, KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMbIE W
HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIINH,
OKHCJIUTENIb, BOCCTAHOBUTENIb, OKHUCJICHHME W  BOCCTAHOBJICHHE,
ajuioTponusi, aM(OTepHOCTb, XUMHUYECKass CBI3b (KOBaJEHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTaUIMYecKass pemérka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOW peakiuu, MpeaciabHO
nonyctumas konuentpanus 11K BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHATHH H
IPUMEHSTh 3TH NOHATHUS IPU ONMCAHUM BELWIECTB U UX MPEBPAILLICHUIL;
UCIIOJIb30BaTh XHMMUYECKYIO CHMBOJIMKY JJIi COCTaBJICHHS (opmyi
BEILIECTB U YPABHEHUI XUMHUUYECKUX PEAKLINA;

ONpPENENIATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB B COEIUHEHHUSX Pa3JIMYHOIO COCTaBa, IPUHAIJIEKHOCTh
BEILIECTB K OMNpEACTIEHHOMY KJIacCy COEIUMHEHUN mo ¢dopmysam, BHI
XUMUYECKON CBsA3M (KOBaJeHTHas, WMOHHAs, MeETaJUIM4YecKas) B



HEOPTaHWYECKUX COCIUHEHUSX, 3aps HOHA TI0 XUMUIECKOH (dopmyie,
XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHHUI,
TUIN KPUCTAJUTMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbich [lepuonmueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro INOHUMAHME: OIMHUCHIBATH W XapaKTEPU30BaTh
Tabnuanyto Gopmy [lepuonnueckoit CHCTEMbl XUMHUYECKUAX AJIIEMEHTOB:
pasnuyaTh MOHATHS «TJIaBHas moarpynmna (A-rpymma)» u «moOodHas
noarpynma (b-rpymma)», Mansie W OOJBIIHE MEPUOMBI, COOTHOCHUTH
0003HAaUEHHUs, KOTOpPhIE HWMEIOTCS B TMEPUOJWYECKON Tabmuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUUYECKUX
AJIIEMEHTOB (COCTaB M 3apsia sjapa, oOIlee YHUCIO DJIEKTPOHOB U
pacrpenieyieHe UX M0 JJICKTPOHHBIM CJI0SIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B UBMEHEHHUM CBOMCTB AJIEMEHTOB M UX COCAMHEHUN B
npeaenax MajiblX MEPUOJO0B U TJABHBIX MOJTPYII C YYETOM CTPOCHHUS
HX aTOMOB;

KIaccu(UIMpoOBaTh  XUMHYECKUE  DJIEMEHTHI,  HEOpPraHWYECKHue
BEIIIECTBA, XUMUUECKHE PEAKIIUU (M0 YUCITY U COCTaBY y4acCTBYIOIIHUX B
peakIuy BEUIECTB, MO TEIJIOBOMY 3(DQEeKTy, M0 U3MEHEHUIO CTETeHEN
OKHUCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBA MPOCTHIX M CIOXXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
MpUMepaMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHYECKUX PEAKLINN;

COCTaBJIATh yPaBHEHUS DJIECKTPOJUTUYECKOM JTUCCOIMAIIMM KHUCTIOT,
LIEJI0YEW W COJIEW, TOJIHBIE W COKpPAIIEHHBIE YPABHEHUS PEAKLIHM
WOHHOTO  OOMEHa, YpaBHEHUS  pPEAKUUM,  MOATBEPKIAKOIIUX
CYIIECTBOBAHUE T'CHETUUECKON CBS3U MEXKAY BEIIECTBAMU Pa3IMYHBIX
KJIaCCOB;

pacKpbIiBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEaKIUi
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XWMHUYECKUX MPEBpAICHUN B Pa3IUUHBIX
YCJIOBUSX;

BBIYUCIISAITh OTHOCUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl
BEILIECTB, MAacCCOBYIO JOJI XHMMHYECKOrOo »3JeMeHTa 1o (opmyle
COCIMHEHHMS, MAacCCOBYIO JIOJII0 BEIlECTBA B pPacTBOpPE, NPOBOIUTH
PACYETHI 10 YPABHEHUIO XUMUAYECKON PEAKIINU;

coOyofaTh IpaBuUjiia  TOJIB30BAHUS  XMMHUYECKOM  MOCYJ0M W
J1a00paTOpHbIM O0OpYJIOBaHMEM, a TakKe IpaBuUjia oOOpalleHus C
BCILIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSMU T10 BBHITIOJHEHUIO
Ja00pATOPHBIX XWMHUYECKUX OIBITOB M0 TOJYYEHHUIO M COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJICKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMM, TOJATBEP)KIAIOIIME KAueCTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM IyTEM XJIOPHU/I-,
Opomua-, wuomua-, kKapoboHar-, ¢docdar-, cumukar-, cynabdar-,
TUAPOKCUJI-UOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJIJIOB,
PUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
OPUMEHSATh OCHOBHBIE OIEpPAlMd MBICIUTEIBHON JI€ATETbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEeMAaTU3aIHIO,
BBISIBJIEHUE TIPUUYMHHO-CJIE/ICTBEHHBIX CBSI3€M — /U M3YUYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEAKIMM, €CTECTBEHHO-HAYUHBIE METObI



NMo3HaHUS — HaOJIOZCHHE, U3MEPEHHE, MOJICITUPOBAHHE, IKCIICPUMEHT
(peasibHBIA u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KoanuyecTBO 9acoB
Ne duekTpoHHbIe (LM (pPOBbLIE)
pa3aejioB M TeM KoHTpoJibHbIE IpakTuyeckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
NporpaMmMsbI padoThI padoThbI
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
Xumusl — BaKHast
11 00J1acTh €CTECTBO3HAHUS 5 5 bubmnoreka IIOK
' U TPaKTUIECKOM https://m.edsoo.ru/7f41837¢
JESITEIILHOCTH YETI0BEKA
12 BemiecTBa 1 XuMnueckue 15 { bubmnoreka IIOK
) peakunu https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 20
Pasnen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYEeCKUX BelIeCTB
1 Boznyx. Kucnopog. 6 bubmuoreka [JOK
’ IToustue 06 okcumax https://m.edsoo.ru/7f41837¢
29 Bogopon. Ilonsitue o g ) bubmuoreka [JOK
' KHCIIOTAaX U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. 5 ! ] bubmuorexa [JOK
' ITonsaTtre 00 OCHOBAHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI BuG OK
24 HEOPraHUYECKUX 11 1 1 nomoreka I

COE€IUHEHUN

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




Utoro no pazgeny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[Tepuoanueckuii 3aKOH U

Ilepnonnueckas cucrema
bubnunorexa LIOK

3.1 XUMHUYECKUX DIJIEMEHTOB 7
https://m.edsoo.ru/7f41837¢c

. . Menneneena.
Crtpoenue aToma

XuUMHUYECKAsA CBI3b.

39 OKHCIUTEITEHO- g 5 bubmnoreka IIOK
’ BOCCTAHOBUTEJIbHBIE https://m.edsoo.ru/7f41837¢
peakuuu
bu6anoreka LIOK
n
TOTo To pasieity 15 https://m.edsoo.ru/7f41837¢c
Pe3epBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO
68 5 5

YACOB IIO ITPOTPAMME




9 KVIACC

HauMeHOBaHHE KoandecTBo yacoB
Ne duekTpoHHbIE (LM (POBbLIE)
pa3iejioB U TeM KoHTpoJibHbIE IpakTnyeckue
n/n Bcero oOpa3oBaTejibHbIE pecypchl
NporpamMmsbl padoTbl padoThI
Pa3znea 1. BemecTBo 1 XUMHYECKHE peakun
[ToBTOpEenue u
11 yriyOnaeHue 3HaHUM 5 { bubnmnorexka HOK
) OCHOBHBIX Pa3/eiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIC
bubmnoreka IIOK
1.2 3aKOHOMEPHOCTH 4
. https://m.edsoo.ru/7f41a636
XUMHUYECKUX peaKIui
DNeKTpOoNIUTHYECKast
13 JIACCOIIHAITHS. g ! ) but6mmoreka [IOK
' XHUMHUYECKUE PEAKIIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazgeny 17

Pa3znea 2. HeMmeTaJJIBI M HX COeTMHEHHS

OO1m1ast xapakTepuCTHKa

but6mmorekxa [IOK

2.1 XUMHUYECKUX DIIEMEHTOB
4 1 https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO6mrast xapakTepucTHUKa
but6mmorekxa [IOK
2.2 XUMHUYECKUX DIIEMEHTOB 6

VIA-rpynnel. Cepa u eé

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




COCIUHECHUA

OOm1ast xapaKTepUCTHKA

)3 XHMHYECKHUX DJIEMEHTOB - bubnunoreka LIOK
' VA-rpymisl. Asor, https://m.edsoo.ru/7f41a636
dbochop u ux coenMHEHHS
OOm1ast xapaKTepUCTHKA
XUMHYECKHX 3JICMEHTOB BuG 110K
nOIMoTEKA
2.4 IVA-rpynnel. Yraepoa u
p}: post 8 https://m.edsoo.ru/7f41a636
KPEMHHH B BX
COCIMHEHHUS
Wroro no pasaeny 25
Paznen 3. MeTaibl M UX COeIMHEHMSI
31 OO6mue cBoiicTBa 4 bubmuorexa [JOK
' METAJIJIOB https://m.edsoo.ru/7f41a636
39 Baxwueiinine MeTaisl 1 16 bu6anoreka LIOK
’ UX COCIUHECHUSA https://m.edsoo.ru/7f41a636
Wroro no pazneny 20

Pasnen 4. Xumus u oxkpy:xamomas cpeaa

41 Bemecrtsa u maTepuaisl B 3 but6mmorekxa [IOK
’ ’KHU3HU YEJIOBEKA https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
bu6 OK
Pe3epBHOE Bpems 3 nosmoteka I

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




OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
N KosmmuecTBo yacoB
DJIEeKTPOHHbIE
n Hara uugposbie
Tema ypoka Konrpoabnsie IIpakTuyeckue
/ Bcero U3yYCHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
n pecypchl
[Ipenmet xumuu. Ponp xumuu B bu6mmoreka [IOK
YKW3HU yenoBeka. Tena u 1 05.09.2024 https://m.edsoo.ru/ff0d2 1
BEIICCTBA 0Oc
bubmuorexa [JOK
[TonsTre o MeToaax NO3HAHUSI B
1 09.09 https://m.edsoo.ru/ff0d22
XUMHH
e
[TpakTuyeckas padora Ne 1
bu6mmoreka [IOK
«IIpaBuna paboTs! B 1abopaTopuu
. 1 12.09 https://m.edsoo.ru/ff0d23
Y IpUEMBI O0paIeHUS C de
J1a00paTOPHBIM 000PYIOBAHUEM o
bu6mmoreka [JOK
YucTele BemecTsa U CMECH.
. 1 16.09 https://m.edsoo.ru/ff0d26
Crioco0wI pazfieneHust cMmecei e
[TpakTuyeckas padora Ne 2 bubnnorexka [JOK
«Paznenenue cmecelt (Ha mpumepe 1 19.09 https://m.edsoo.ru/ff0d28
OUYMCTKHU TTOBApEHHOW COJIN)» c8
bubnnorexa [JOK
ATOMBI U MOJIEKYJIBI 1 23.09 nosmorexa Il
https://m.edsoo.ru/ff0d2a




6¢

XUMHUYECKHE DIIEMEHTEI. 3HAKU

bubmuoreka [JOK

7 (CUMBOJIBI) XUMHYECKUX 26.09 https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bu6mmoreka [IOK
8 IIpocTeie U ci0XHBIE BElLIECTBA 30.09 https://m.edsoo.ru/ff0d2a
6¢
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YYEHUE 03.10 https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BeIIECTB. XUMHYECKas (hopmyia bubmorexa [JOK
10 ) pMYyITa. 07.10 https://m.edsoo.ru/ff0d2ea
BasienTHOCTH aTOMOB .
XUMHUYECKUX HIIEMEHTOB -
OtHocuTeNbHAs aTOMHAs Macca. bu6mmoreka [IOK
11 | OtHOCHUTENBHAA MOJIEKYJIISIPHAS 10.10 https://m.edsoo.ru/ff0d32
Mmacca 3c
bu6mmoreka [JOK
MaccoBas 105151 XUMHAYECKOTO
12 14.10 https://m.edsoo.ru/ff0d35
dJIeMEHTa B COCIMHEHHUH 0c
b K
KonunuecTBo BemecTBa. Modb. nommorexa IO
13 17.10 https://m.edsoo.ru/ff0d52
MounsipHast macca
30
bu6mmorexa [IOK
dusznyuecKnue 1 XUuMHUECKHE
14 21.10 https://m.edsoo.ru/ff0d37f
SIBJICHUsI. XUMHUYECKas pEaKIus .
15 | Ilpu3Haku u yCIOBHUS TPOTEKAHUS 24.10 bubnuotexa [JOK




XHUMHUYCCKUX peaKHI/Iﬁ

https://m.edsoo.ru/ff0d3a
16

3akoH COXpaHCHHA MaCChI

bubmuoreka [JOK

16 | BemecTB. XUMHYECCKHE 07.11 https://m.edsoo.ru/ff0d3b
ypaBHEHUA 88
Brrancienus konuuecTBa, MacChl bubmuorexa [JOK

17 | BemwecTBa MO ypaBHEHUSIM 11.11 https://m.edsoo.ru/ff0dS57
XUMUYECKUX PEAKIUI 08
Krnaccudukanus XaMHIeCKUX

. bubmuorexa [JOK

18 peauuii (CoeAuHeHuS, 14.11 https://m.edsoo.ru/ff0d313
PasoKEeHUS, 3aMEIIECHUS, 4
oOMeHa) B
M. B. JIoMOHOCOB — yu&HBIN- bubnnoreka [HOK

19 | »sumuxinonequct. O000IIIEHUE U 18.11 https://m.edsoo.ru/ff0d40
CUCTEMaTH3aIUs 3HAHUH c4
KonTponbnas padora Nel no teme bubnuoreka [IOK

20 | «BemecTBa U XUMHUUECKHE 21.11 https://m.edsoo.ru/ff0d42
PEaKITni» 90
Bo3ayx — cmech ra3zos. Cocras bu6mmoreka [JOK

21 | Bozayxa. Kuciopom — snemMeHT u 25.11 https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
®dusnyecknue 1 XUMHUECKHE
CBOMCTBa KHCIIOPO/a (peaKiun bubmorexa HOK

22 28.11 https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonarue 14
00 okcHuaax -

23 | CnocoOsl MOTyYeHUs KUCIOPOia 02.12 bubnuotexa [JOK




B J1JaOOpaTOpUH U
MPOMBIIIICHHOCTH. [IpuMeHeHne
KHCIIOpOa

https://m.edsoo.ru/ff0d49
Ta

TennoBoi 3 PexT XuMUIEeCKOM
peaKIyu, TIOHSATHE O

bubmuorexa [JOK

24 | TEpMOXMMHUYECKOM YpaBHEHHH, 05.12 https://m.edsoo.ru/ff0d47
9K30- U S3HAOTEPMHUICCKHUX 90
peaKIusax
TomnuBo (HedTh, yroiab U MeTaH). bubnuorexa [JOK

25 | 3arps3HeHHe BO3/1yXa, ClI0COObI 09.12 https://m.edsoo.ru/ff0d4c
ero MpeI0TBPAIICHHS 4a
[IpakTuueckas padora Ne 3 o
teMe «Ilonmydyenue u cobupanue bubmorera [JOK

26 y p 12.12 https://m.edsoo.ru/ff0d4ae
KHUCJIOPOJIa, U3YYEHHUE €T0 )
CBOWCTBY -
Bonopox — anemeHT u npocroe bu6mmoreka [IOK

27 | BemectBO. HaxoxaeHue B 16.12 https://m.edsoo.ru/ff0d4d
OpUpo/Ie do
DOu3nvecKrue U XUMUUYECKHUE bu6mmoreka [IOK

28 | cBoiicTBa Bopopoza. [Ipumenenue 19.12 https://m.edsoo.ru/ff0d4d
BOJIOPO/IA do

bu6mmoreka [JOK
29 | TloHATHE O KUCTOTaX U COJIAX 23.12 https://m.edsoo.ru/ff0d50
d2

CriocoOsI oTy4eHust BOAOPOa B bubmorexa [TOK

30 Y P 26.12 https:/m.edsoo.ru/ffod4d

naboparopuu

do




[IpakTrueckas padota Ne 4 o

TeMe «[lonyuenne u cobupanue Eubmorexa ITOK
31 y p 13.01.2025 | https://m.edsoo.ru/ff0d4f4
BOJIOPOJIa, U3yUYEHUE €T >
CBOMCTBY =
MoutsipHblii 00BEM ra3oB. 3aKOH bubmorexa HOK
32 16.01 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brruncienus o0béMa, KOJIM4YecTBa
BEIIECTBA ra3a 1o €ro N3BECTHOM bubmaorexa LIOK
33 y 20.01 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WU A0
00BEMY o
Brrunciaenust 006MOB ra3os I10
aBHEHUIO PEAKIIMH HA OCHOBE bubmaorexa LIOK
34 yp “p . 23.01 https://m.edsoo.ru/ff0d57
3aK0HA 00BEMHEBIX OTHOIIEHUH 08
ra3oB 08
bu6mmoreka [JOK
dusnueckre U XUMUYECKHAE
35 N 27.01 https://m.edsoo.ru/ff0d58
CBOMCTBA BOJEI
Ta
CocraB ocHoBanuii. [Tousitue 00 Bubmorexa ITOK
36 30.01 https://m.edsoo.ru/ff0d59
WHKATOpax
e2
Boga xak pactBopuTens.
bu6mmorexa [IOK
Hacelmmennble 1 HEHACBIIEHHEIE
37 03.02 https://m.edsoo.ru/ff0d5b
pacTtBopsl. MaccoBas nomst 40
BEIIIECTBA B paCTBOPE o
38 [IpakTuueckas padbota Ne 5 o 06.02 bubnuotexa [JOK

TEMC «HpI/IFOTOBJ'ICHI/Ie pacTBOpPOB

https://m.edsoo.ru/ff0d5e




C ompeaeIEHHON MacCcOBOM 10ei
PacTBOPEHHOTO BEIIECTBAY

ba

KonrtponsHas padora Ne2 o reme

bu6mmoreka [IOK

39 10.02 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoa. Boga» 4
Oxcuppl: cocTaB, KIaCCU(PUKAIIUS bubmoreia HOK

40 ' ’ ’ 13.02 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa

4de

[Tonydyenue u xumMuyeckue bubnuorexa [IOK

41 CBOMCTBA KUCIOTHBIX, OCHOBHBIX 17.02 https://m.edsoo.ru/ff0d66
1 aM()OTEepPHBIX OKCHUIOB de
OcHOBaHUS: COCTaB bubmmorexa LHOK

42 ' ’ 20.02 https://m.edsoo.ru/ff0d67
KkiaccuduKkaius, HOMEHKIATypa ca
[TonydyeHue U XUMHYECKHE bubmorexa LHOK

43 vy . 27.02 https://m.edsoo.ru/ff0d67
CBOMCTBa OCHOBAHMI1 e
Kucnotsl: coctan bubmorexa LOK

44 ) ’ 03.03 https://m.edsoo.ru/ff0dfee
knaccuduKaiys, HOMEHKIATypa 5
IlonydueHne u XUMHUYECKHUE Bubmorexa ITOK

45 Y 06.03 https:/m.edsoo.ru/ff0dfee
CBOICTBA KUCJIOT 5
Conu (cpemHue): HOMEHKIATYPA, bubnuorexa [JOK

46 | cmocoObI MOTy4YeHHUS, 13.03 https://m.edsoo.ru/00ad94
XHMUYECKHE CBOMCTBA 74

47 | Tlpaxtuueckas pabora Ne 6. 17.03 bubnuorexa [IOK




Pemenue skcnepuMeHTaIbHBIX
3ama4d 1o Teme «OCHOBHEIC
KJIACChl HEOPTraHUYECKUX
COCINMHCHHUI

https://m.edsoo.ru/00ad9b
Tc

I'enernueckas cBA3b MCXKAY

bubmuorexa [JOK

48 | KJIaccaMu HEOPraHUYECKUX 20.03 https://m.edsoo.ru/00ad9a
COCIMHEHHNH 50
bubmuorexa [JOK
O06o001IeHre U cCHCTeMaTH3aIs
49 . 03.04 https://m.edsoo.ru/00ad9¢c
3HaHUI
b2
KonTponbnas padota Ne3 mo teme bubnuorexa [JOK
50 | "OcHoBHBIE KIacChI 03.03 https://m.edsoo.ru/00ad9e
HEOPraHWYeCKUX COCAMHEHUMN" la
[IepBbie monBITKN
bu6mmoreka [IOK
KJacCU(PUKALUN XUMHUYECKUX
51 06.03 https://m.edsoo.ru/00ad9f
snemeHTOB. [loHsATHE O Tpynmax fa
CXOJIHBIX 3JIEMEHTOB -
[Iepuoanueckuii 3aK0H U
bu6mmoreka [IOK
[lepuonnueckas cucrema
52 13.03 https://m.edsoo.ru/00ada5
XHUMHYECKHUX deMeHTOB /JI. . %
Menneneesa o
bu6mmoreka [JOK
53 | Ilepmoasl, rpynnsl, MOATPYIIIBI 17.03 https://m.edsoo.ru/00ada5
2c
bu6mmorexa [IOK
Crpoenue atomoB. CocTas
54 20.03 https://m.edsoo.ru/00ada3

aTOMHBIX saep. M30Tombl

42




CtpoeHue 3J1eKTPOHHBIX

bubmuoreka [JOK
000JI0Y€K aTOMOB DJIEMEHTOB
55 . 31.03 https://m.edsoo.ru/00ada6
ITepnonnueckoii cucremst 1. 1. be
MenzeneeBa B
XapakTepucTuKa XUMHYECKOTO
bubmuoreka [JOK
DJIEMEHTA 110 €r0 MOJI0XKEHUIO B
56 . 03.04 https://m.edsoo.ru/00ada8
[Iepunonnueckoii cucreme /1. U. o
MenzemneeBa o
3nauenue [leprogmaeckoro
bu6mmoreka [IOK
3aKOHA Ui Pa3BUTHUS HAYKH U
57 07.04 https://m.edsoo.ru/00ada9
npaktuku. 1. 1. MenneneeB — 6o
Y4EHBIH, ITearor U TpaXk1aHuH _
PesepBHrlit ypok. O6o0mienue u
Y . bubnuorexa [JOK
crcTeMaTH3aIs 3HaHui /
58 . 10.04 https://m.edsoo.ru/00adb3
Bcepoccuiickas npoBepodHas 1
paborta o
bu6mmoreka [JOK
59 | Hounasg xummnueckas CBA3b 14.04 https://m.edsoo.ru/00adac
34
bu6mmoreka [JOK
DNeKTPOOTPUIIATETEHOCTh
60 17.04 https://m.edsoo.ru/00adaa
aTOMOB XUMHUYECKUX DIIEMEHTOB b8
bu6mmoreka [JOK
KoBasienTHas HEMOsIpHAs
61 21.04 https://m.edsoo.ru/00adaa
XUMHAYECKAs CBA3b
b8
24.04 Bbub6anorexa [IOK
62 | CreneHb OKUCIECHUS 0

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




28

OKHUCIIUTEIIBLHO-

bu6mmoreka [IOK

63 1 28.04 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEJIBHBIE PEAKITUN 76
bu6mmoreka [JOK
64 | OxucauTenn U BOCCTAHOBUTEIIN 1 05.05 https://m.edsoo.ru/00adb0
76
KonTponbnas padota Ne4 mo teme
bu6mmoreka [IOK
«CTtpoenne atoMa. XUMHYECKas
65 N 1 08.05 https://m.edsoo.ru/00adb4
cBs13b» / Beepoccuiickas %6
npoBepouHas paboTa o
bubmuorexa [JOK
KoBasienTHas nosnsipHas
66 1 15.05 https://m.edsoo.ru/00adaa
XUMHUYECKasl CBSI3b
b8
PesepBHbIil ypok. O6001ICHHE 1
P P . bu6mmoreka [IOK
CUCTEMaTHU3aIUs 3HAHUH 110 TEME
67 1 19.05 https://m.edsoo.ru/00ad9c
«Ctpoenne aroma. XuMudeckas o
CBSI3b)» b2
PesepubIiil ypok. O60011eHIE 1 bubmorexa LOK
68 . 1 22.05 https://m.edsoo.ru/ff0d61
CUCTEMaTHU3aIlUsl 3HAHUH o6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME




9 KVIACC

Ne KoumnuectBo yacos
JJIeKTPOHHbIE
JlaTa uudgposbie
n | Tema ypoka KontposbHbie IpakTH4ecKkue
Bcero HU3y4eHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
Ilepnonnueckuil 3aK0H.
bubmuorexa [JOK
[lepuoanueckas cucrema
1 03.09.2024 https://m.edsoo.ru/00adb59
XUMHUYECKHX 311eMeHTOB /1. .
. Meunneneena B
3aKOHOMEPHOCTH B
. bubmuorexa [JOK
M3MEHEHUU CBOWCTB
1 05.09 https://m.edsoo.ru/00adb6b
XUMHUYECKHX JIEMEHTOB 6
MEPBBIX TPEX MEPUOIOB B
Knaccudukanms u bubnmnoreka [JOK
HOMEHKJIaTypa 1 10.09 https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX BEILECTB 2
Buner xumudeckoii cBsI3u U bu6mmoreka [JOK
THUIIBI KPUCTAIUTAYECKUX 1 12.09 https://m.edsoo.ru/00adbac
peréTok 6
KonTponbnas padota Nel
o reme «IloBropenue u
yriyOJieHre 3HAaHUHN 1 1 17.09
OCHOBHBIX Pa3/esioB Kypca
8 kiacca»




Knaccudukanus bubnmoreka [JOK
6 XUMHYECKUX PEaKIUi 1o 19.09 https://m.edsoo.ru/00adbcb
pasIMYHBIM IIPU3HAKAM 0
[TonsiTue o ckopocTn
. bubmuoreka [JOK
XUMHYECKON PEaKInu.
7 24.09 https://m.edsoo.ru/00adbe9
[ToHsATHE O TOMOTEHHBIX U .
TCTCPOrCHHBIX PCAKIUAX B
[ToHsATHE O XUMHYCCKOM
paBHOBecHuU. DaKTOPHI,
bu6mmoreka [IOK
BIIUSIIOIIIME HA CKOPOCTh
8 . 26.09 https://m.edsoo.ru/00adc28
XUMHYECKOW PEaKUU U .
MOJIOXKCHUE XUMUYECKOI'O -
paBHOBECHS
OKHUCIUTENBHO- bu6mmoreka [IOK
9 BOCCTAaHOBUTEIbHBIC 01.10 https://m.edsoo.ru/00adcad
peakuuu e
Teopus
. bu6mmoreka [IOK
ANEKTPOIUTUYECKON
10 03.10 https://m.edsoo.ru/00adcd6
nucconuanuy. CUIbHBIC U "
ci1a0ble AIEKTPOJIUTHI B
bu6mmoreka [JOK
HonHbIe ypaBHEHUS
11 . 08.10 https://m.edsoo.ru/00add44
peakuun g
XHUMHUYECKHE CBOMCTBA
. bu6mmorexa [IOK
KHCJIOT 1 OCHOBaHMI B
12 10.10 https://m.edsoo.ru/00add5d

CBETe MpeACTaBlIeHUu 00
AIIEKTPOJIUTHYECKON

8




Jucconuanum

XUMHYECKUE CBOUCTBA
COJIEH B CBETE

bubmuorexa [JOK

13 MpeACTaBICHUI 00 15.10 https://m.edsoo.ru/00add8b
IEKTPOIUTUYCCKOM 2
IUCCOLMAAA
ITonsarue o rmaponnse Bubmioreka IJOK
14 ' P 17.10 hitps://m.eds00.ru/00add9d
coJieit
4
bu6mmoreka [IOK
O06o0061IEHNE U
15 = 5 22.10 hitps://m.eds00.ru/00addd]
CHCTEMATU3ALUNA 3HAHUN 5
[TpakTuyeckas padora Ne 1.
bubmuorexa [JOK
«Pemrenue
16 24.10 https://m.edsoo.ru/00addbf
IKCTIEPUMEHTAIBHBIX .
3a71a49» a
KonTponbnast padota Ne2
10 TEME
bu6mmoreka [IOK
«DNEKTPOIUTHICCKAS
17 05.11 https://m.edsoo.ru/00addec
TIUCCOIAALHS. 0
XUMHUYECKUE PEaKIUH B -
pacTBopax»
OO1ast XxapaKTepUCTHKA
bu6mmorexa [IOK
rajJloreHoB. XUMUUYECKHUE
18 . 07.11 https://m.edsoo.ru/00addfe
CBOWCTBA Ha IpUMEPE )
XJo0pa B
19 Xnoposogopoa. ConsiHast 12.11 bu6mmoreka [JOK




KHCIIOTa, XUMHUYECKHUE
CBOICTBA, MOJTYYCHHE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade10
4

[TpakTrueckas padora No 2
no teme «Ilonmyuyenue

bubmuoreka [JOK

20 . 14.11 https://m.edsoo.ru/00ade34
COJITHOHM KHCJIOTHI, g
M3y4YECHHUE €€ CBOKCTBY -
Brruucnenus mo
bu6mmoreka [IOK
YpaBHEHUSAM XUMHYECKHUX
21 B 19.11 https://m.edsoo.ru/00ade48
pEaKIMi, eClIu OJIUH U3 g
pEeareHToB J1aH B U30BITKE B
bubmuorexa [JOK
OO61as xapakTepuCcTHKa
22 21.11 https://m.edsoo.ru/00ade64
anemMeHTOB VIA-rpynmsl .
AmoTponHsie
MOOU(HUKAIINN CEPHI.
Haxoiz[eHHe ce II>)I ueé Brbmuozexa [OK
23 . P 26.11 https://m.edsoo.ru/00ade64
COEIMHEHUH B IPUPOJIE. .
XuMHYEeCKHE CBOICTBA -
cepol
CepoBoaopoi, CTpOEHHUE, bu6mmorexa [IOK
24 ¢du3nueckrne 1 XUMHUYECKHE 28.11 https://m.edsoo.ru/00ade80
CBOMCTBa 2
Oxcuppl cepsl. CepHas
KHUCTI0Ta, GUBNYECKUE U bubmmorexa LIOK
25 ’ 03.12 https://m.edsoo.ru/00adea?

XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

8




XMMHUYECKHE PEaKIIHH,
JIe)KaIne B OCHOBE
IPOMBIIIICHHOTO CII0c00a

bu6mmoreka [IOK

26 | mnomy4yeHus cepHOU 05.12 https://m.edsoo.ru/00adec8
KHUCJIOTbL. XUMUYECKOE a
3arpsi3HEHUE OKPYXKarolen
CpeIbl COeTUHEHUSMU CEPhI
Brrunciienue maccoBoii bu6mmoreka [IOK
27 JIOJIA BBIXOJIA IPOAYKTA 10.12 https://m.edsoo.ru/00adec8
peakiuu a
OO61as xapakTepuCcTHKa
AJeMEHTOB V A-TpyNIbI. bubnnoreka [JOK
28 | AB3ort, pacnpocTpaHEeHUE B 12.12 https://m.edsoo.ru/00adeea
pupoie, pU3NIECKUE U 6
XUMHUYECKHE CBONCTBA
AmMMuak, ero pusndeckue bu6mmoreka [JOK
29 Y XMMHYECKHE CBOMCTBA, 17.12 https://m.edsoo.ru/00adf00
MOJIyYeHUE U TIPUMECHECHHE 4
[TpaxkTrueckas padorta Ne 3
bu6mmoreka [JOK
o TeMe «Ilomydenue
30 19.12 https://m.edsoo.ru/00adf18
aMMHaKa, U3y4eHHe ero 0
CBOWCTB» B
A3oTtHag Kuciora, eé bu6mmoreka [JOK
31 buznyeckue 1 XuMHUYECKHe 24.12 https://m.edsoo.ru/00adf30
CBOMCTBa 6
bubnuotexa [JOK
32 Hcnonp30BaHne HUTPATOB 26.12 &

https://m.edsoo.ru/00adf51




U COJIeH aMMOHHS B
Ka4eCTBE MHUHEPAIbHBIX
yaoOpeHuii. XumMuueckoe
3arps3HEHUE OKpYIKaroIen
CpeIbl COCTUHEHUSIMU
asora

[e]

®dochop. Okcun dhocdopa
(V) u dpochopnas kucnora,

bubmuorexa [JOK

33 14.01.2025 https://m.edsoo.ru/00adf68
buU3HYECKUE M XUMUICCKHEC .
CBOICTBa, MOJIyYCHUE
Hcnonws3oBanue dpocdaron
B KaQ4€CTBE MUHEPATIbHBIX bubnnoreka [JOK
34 | ynoOpenwuii. 3arps3HeHue 16.01 https://m.edsoo.ru/00adfc2
HPUPOIHON CPeIBI 0
dbocharamu
Yraepon,
bu6mmoreka [JOK
35 | Pactpoctparcrue s 21.01 https://m.eds0o.ru/00adfd9
npupoe, Gu3nYecKue u .
XUMHUYECKHE CBONCTBA
Oxkcupel yraepoza, ux
buznyecKkue 1 XuMUYECKHe bubnuoreka [IOK
36 | cBoiicTBa. DKOJOTHUECKHUE 23.01 https://m.edsoo.ru/00adfeb
po0OJIeMBbl, CBSI3aHHBIE C e
okcuioM yriepona (IV)
YronbpHas KUCI0Ta u €€ bubmorexa HOK
37 28.01 https://m.edsoo.ru/00ae006

COJIN

C




[TpakTuueckas padota Ne 4
no Teme "[lonyuenue

bubmuoreka [JOK

38 YIJIEKUCIIOTO ra3a. 30.01 https://m.edsoo.ru/00ae027
KauectBenHnas peakuus Ha €
KapOoHaT-noH"
[TepBoHavaIbHBIC TTOHATHUS
00 OpraHUYeCcKux bubmorexa HOK
39 p 04.02 https://m.edsoo.ru/00ae054
BEISCTBAX KakK O .
COEIMHEHMSX yIepoaa -
KpeMuuil 1 ero bubmuoreka [JOK
40 p 06.02 https://m.edsoo.ru/00ac080
COCAUHCHMS .
[TpakTuueckas paborta Ne 5.
Pemienue
bu6mmoreka [JOK
IKCIIEPUMEHTATBHBIX 3314
41 . 11.02 https://m.edso0.ru/00acObf
mo TeMme «Baxxnewmine )
HEMETAJIBI U UX =
COCIMHCHUS
KonTpoabnas pabora Ne3
. bu6mmoreka [JOK
mo TeMme «Baxxnewnmine
42 13.02 https://m.edsoo.ru/00ae0e
HEMETAJIBI U UX .
COCINHEHUS N
OO61mas xapakTepuCcTHKa
XHMUYECKHX DJIEMEHTOB — bu6mmoreka [JOK
43 MeTaiuIoB. MeTammmueckas 18.02 https://m.edsoo.ru/00ae103

CBsA3b U METAIJINYCCKas

KpucTalliInyeCKad pCIJ_IéTKa.

€




dusnyeckue cBolcTBa
METAJUIOB

XUMHUYECKHE CBOUCTBA

bubmuoreka [JOK
METaJlIOB.
44 . 20.02 https://m.edsoo.ru/00ael15
DIIEKTPOXUMUYCCKUN PSTT 6
HaIpsHKEHUH METaJIOB B
O611ue crocoobl
MOJTy4YEHHUs] METAIIJIOB.
CnnaBbl. Beruucnenus mo bu6mmoreka [IOK
45 YpPaBHEHUSAM XUMUUYECKHUX 25.02 https://m.edsoo.ru/00ael15
pEaKUHnii, €CIIM OJIUH U3 6
peareHTOB COJEPIKUT
puMecH
[Tonsitne o Koppo3uu bubmorexa [TOK
46 PP 27.02 https://m.edsoo.ru/00ae127
METAJIJIOB g
bu6mmoreka [JOK
47 [I{erounbIE METAIIBI 04.03 https://m.edsoo.ru/00ae14b
2
OKCHJIBI ¥ TUAPOKCHIIBI bubmmnorexa [IOK
48 P 06.03 https://m.edsoo.ru/00ael14b
HATPHS U Kaaus )
[[lenoyHno3eMenbHBIE bu6mmorexa [IOK
49 METaJUIbl — KAJIBIAN U 11.03 https://m.edsoo.ru/00ael5e
Maraui 8
50 Baxnelime coefuHEHUs 13.03 bu6mmorexa [IOK

KaJIbI[HS

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




[e]

0O0001EeHuEe U

51 . 18.03
CHCTEMAaTH3aLMs 3HAHUH
N bu6mmoreka [IOK
KécTkocTh BOALI U
52 . 20.03 https://m.edsoo.ru/00ael188
CIOCOOBI €€ yCTpaHeHUs 6
[TpakTrueckas pabota Ne 6 bubnuorexa [JOK
53 o TeMe "JKECTKOCTh BOOBI 01.04 https://m.edsoo.ru/00aelae
Y METOJibl €€ ycTpaHeHus" 8
bubmuorexa [JOK
54 AroMuHuR 03.04 https://m.edsoo.ru/00aelc6
4
AmdoTepHbIe CBOMCTBA bubnmorexa LHOK
55 P 08.04 https://m.edsoo.ru/00aelc6
OKCHJIa U THJIPOKCH]IA 4
bu6mmoreka [IOK
56 Keneso 10.04 https://m.edsoo.ru/00ae1d8
6
OKcuabl, THAPOKCUIBI U bu6mmoreka [JOK
57 conu xkenesa (II) u xxenesza 15.04 https://m.edsoo.ru/00ae35¢
(I1) 6
53 0O00011eHne n ) 17.04
CHCTEMAaTH3alMs 3HAHU
[TpakTuyeckas padora Ne 7.
Pemmerne bu6mmorexa [IOK
59 22.04 https://m.edsoo.ru/00ae3de

BKCHepI/IMeHTaJ'II)HI)IX 3a1a4
o teMe «Baxkaeiinue

8




MCTaJJIbl U UX
COCOAUHECHUA»

Brruncnenus mo
YpaBHEHUSAM XUMUYECKHUX
peaKInii, €CIU OJIUH U3

bubmuorexa [JOK
pEareHToB JIaH B U30BITKE
60 24.04 https://m.edsoo.ru/00ael 75
WJIU COJIEPIKUT MPUMECH. 0
Brraucnennsa maccoBoit -
JIOJIA BBIXOJ1a TIPOJTyKTa
peakiuu
O000mmenne u
61 = . 29.04
cucTeMaTu3anusa 3HaHUi
Kontponbnas pabota Ned
o tTeme «Bakuelimnine
62 06.05
METaJIBI U UX
COEIUHEHUS
BemecTsa u marepuansl B bu6mmoreka [IOK
63 IOBCEIHEBHOMN KU3HU 08.05 https://m.edsoo.ru/00ae3f5
yelnoBeKa 0
bu6mmoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE
64 . 13.05 https://m.edsoo.ru/00ac427
OKPY’KAIOIIEH CpeIbI 0
bu6mmoreka [JOK
Pone xumuu B pemennn
65 15.05 https://m.edsoo.ru/00ac427
9KOJIOTHYECKUX MpoodIemM 0
PesepBHEIil ypoOK.
66 p yp 20.05 Bubaunorexa [IOK

O06o0061IEHNE U

https://m.edsoo.ru/00ae0d0




CUCTeMaTH3alMsl 3HAaHHH a
Pe3epBHbIit ypoK. bubnunoreka [HOK

67 O60061enue u 1 22.05 https://m.edsoo.ru/00adb33
CUCTeMaTH3alMsl 3HAaHHH c
Pe3epBHbIit ypoK. bubnnoreka [HOK

68 O060061EHNE U 1 22.05 https://m.edsoo.ru/00ad9cb
CUCTeMAaTH3alHsl 3HAaHHHA 2

OBUIEE KOJIMYECTBO 68

YACOB I10 [IPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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