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COJEPKAHUE OBYYEHUA
8 KJIACC
ITepBoHauyanbHBIE XMMUYECKHE ITOHATHUS

[IpenmeT xumuu. Posb XMMUM B KU3HU 4YeJIOBEKA. XMMHUS B CHCTEME HayK. Teia U BemecTBa. PU3NUYECKUE CBOWCTBA BEIIECTB.
ArperatHoe coctosiHue BerecTB. [loHsATHE 0 MeTodaxX mMo3HaHUA B XUMHU. UucThie BemecTBa M cMecH. CriocoObl pasieneHus
cMeceH.

ATOMBI U MOJEKyJbl. XUMHUYEeCKHe 31eMeHThl. CHUMBOJIBI XMMHUYECKHX 3JeMEHTOB. IIpocThie M ClloKHBIE BeliecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

XuMuuecKkas (bOpMy.Ha. BaneHTHOCT, aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BCIIICCTB. OtHocHuTeNnbHAS
atromMHas macca. OTHOCHTEIbHAS MOJICKYJIApHAas Macca. MaccoBas J0JI1 XUMHUYCCKOI'o 3JICMCHTA B COCITMHCHUN.

KomnuectBo BemecrBa. Monb. MossipHas macca. B3anMOCBA3b KOJIMUECTBA, MAcChl M YHCIA CTPYKTYPHBIX E€IWHMI] BELIECTBA.
Pacuérel mo Gpopmynam XUMHUYECKUX COCTUHEHUH.

@usnyeckue U XMMHUUYECKHUE SIBJICHUSA. XUMUYECKasl peakuus U €€ MpPU3HAKU. 3aKOH COXPAaHEHMs MacChl BEHIECTB. XMMHUYECKHE
ypaBHenus. Kiiaccudukanus XuMuueckux peakuil (CoeAMHEHUs, pa3ioKEHUs, 3aMelleHusl, OOMEeHa).

XUMHYECKUU IKCTIEPUMEHT:

3HAaKOMCTBO C XHMHUYECKOM TMOCYAOH, MpaBWwiIaMu paboOTel B Jiaboparopud Hu MNpuUEMaMy OOpalIeHHs C JIabOpaTOpHBIM
000pyZ0BaHHEM, U3YUYEHHE U ONMHUCaHHUE (PU3MUYECKHX CBOMCTB OOpPa3LOB HEOPraHWYECKUX BEIIECTB, HAOIIOJeHHE (U3MYECKUX
(mnaBiIeHUE BOCKA, TasHHE JIbJla, paCTHpaHUE caxapa B CTyNKe, KUIMEHHEe U KOHJEHCAIMs BOJbl) U XMMUYECKUX (TOpEeHHE CBEYH,
MPOKAJIMBAHNE METHOW MPOBOJIOKH, B3AaMMOJICHCTBUE MEJa C KHCIIOTON) SIBIICHUH, HAOIIOJICHUE U ONMCAaHNE TPU3HAKOB MTPOTEKAHUS
XUMHUYECKUX peakiuil (pa3ioxeHue caxapa, B3auMOICHCTBIE CEpHOM KUCIOTHI ¢ XJIOPUAOM Oapusi, pa3ioKeHue TIpOKCcHia MeIn
(IT) mpu HarpeBaHuu, B3auMoAeMCTBHE XKele3a ¢ pacTBopoM conu Meau (II), nsyuenue crnocoOoB pazjeneHusi cMeceil: ¢ TOMOUIbIO



MarHuTa, QUIbTPOBaHUE, BBHIIAPUBAHNE, TUCTHIULALUS, XpoMaTorpadus, MPOBeJeHNE OYNCTKYA MOBAPEHHOW COJH, HAOIIOACHUE U
OINMCAaHUE pEe3yJbTaTOB IPOBEACHUS OIbITA, WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHUS MAacChl, CO3JaHHe MOJENed MOJEeKYI
(IIapocTep>KHEBBIX ).

Baxkneiimue npeacTaBuTeln HeopraHMueckux BemiecTB.Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — aneMeHT U mpoctoe
BelllecTBO. HaxoxieHne kuciaopoaa B npupoje, puanueckue U XuMuueckue cBorcTBa (peakuuu ropenus). Oxcunpl. [Ilpumenenue
kuciopona. CrocoObl MOydeHHsI KHCIIOpoAa B jabopatopuu U npombiinuieHHOCTH. KpyroBopot kucioponaa B mpupoje. O30H —
AJUTOTpOIHAs MOIU(DUKAIUS KUCIOPOIa.

TernoBoit 3P heKkT XUMHUYECKON peakIiy, TEPMOXUMUYECKUE YPAaBHEHUS, K30~ U DHAOTEPMHUECKHE peakiuu. TOIuMBO: Yyroib u
MeTaH. 3arps3HeHue BO3AyXa, YCHICHUE apHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CIIOSI.

Bonopoxa — anemenT u npocroe BemecTBo. HaxoxaeHue Bogopoaa B Ipupoje, pU3ndeckue U XuMHUUeCKHUe CBOMCTBA, IPUMEHEHUE,
cnoco0bI ostydenus. Kucnotst u conu. Monspabsiit 00bEM ra30B. PacuéTel 1o XUMUYECKUM YPaBHEHUSIM.

®usnyeckue cBoucTBa BOAbl. Boma kak pactBoputenb. PacTtBopbl. HacellieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOpUMOCTH
BEIIIECTB B BoE. MaccoBas J10J1sl BEUIECTBA B pacTBOpe. XUMUUYECKUE CBOKMCTBA BOAbL. OcHOBaHUs. Poib pacTBOPOB B IpUPOJIE U B
YKU3HU YenoBeka. KpyroBopot Bojibl B mpupoe. 3arpsisHeHUE IPUPOIHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukauus Heopranuueckux coeauHeHuil. Oxcuabl. Knaccudukanus okcuaoB: cosneoOpasyromye (OCHOBHBIE, KHCIOTHBIE,
amdoTepHbie) U HecoleoOpasytone. Homenknatypa okcuaoB. Du3ndeckue M XUMHUYECKUE CBoOMcTBa OKcunoB. [lomydeHue
OKCH/IOB.

OcnoBanus. Knaccugukanns ocHOBaHMA: MIENOYM W HEpacTBOpUMBIE OcHOBaHHs. HomeHkimatypa ocHoBanuil. Dusnyueckue u
XAMUYECKHUE CBOMCTBA OCHOBaHUM. [loryueHne OCHOBaHUU.

Kucnorel. Knaccudukamus kucnor. Homenknarypa kucinor. Ousndeckne M XUMHUYECKHE CBOWCTBA KHCIOT. Psa akTHBHOCTH
MetaioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenknatypa coneil. @usnueckue U xumudeckue cBoiicta cozeil. [lonydenue coneil.



['eneTnyeckas CBs3b MEXAY KJIACCAMH HEOPTraHUYECKUX COCAMHEHUM.
XUMUYECKUN SKCIIEPUMEHT:

KauyeCTBEHHOE OIpeeNICHUE COJEepKaHUsl KUCIOpPOJa B BO3JyXe, MOJyYeHHE, cOOMpaHHe, paclio3HaBaHHE M W3y4YEHHE CBOMCTB
KHUCIIOPO/ia, HAOI0IeHNE B3aUMOJICHCTBUSI BEIIECTB C KUCIOPOJAOM U YCIOBHS BOZHHUKHOBEHHUS U MPEKPAIICHUS TOpeHHs (Ioxkapa),
O3HAKOMJICHHE C OOpa3liaMu OKCHUJOB U OINHMCAHHE MX CBOMCTB, MOJIy4eHHE, COOMpaHHE, PACIIO3HABAHHE W H3yuy€HUE CBOMCTB
BoZlopoAa (ropeHue), B3ammonaeucTBHE Bojopoga ¢ okcuaoM wmeau (II) (BO3MOXHO UCIONB30BaHHE BHUICOMATEPHAIIOB),
HaOoieHne 00pa3loB BEUIECTB KOJIMYECTBOM 1 MOJb, HMCCIEIOBaHHE OCOOEHHOCTEN pAcTBOPEHHUS BEIIECTB C Pa3IM4HOMN
PacTBOPUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHON MacCOBOM J0Jieit pacCTBOPEHHOTO BEIIECTBA, B3AUMOJICHCTBUE BOIbI
C MeTaJulaMH (HaTpUEM U KajblueM) (BO3MOYKHO HCIIOJIb30BaHHE BHIEOMATEPHUATIOB), UCCIEIOBaHUE O0pa3l0B HEOPTaHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOICHUE W3MEHEHMSI OKPACKH HWHIUKATOPOB B PACTBOPAX KHUCIOT M IIEJIOYEH, H3ydeHUE
B3aumMoieiicTBus okcuaa meau (II) ¢ pacTBopoM cepHOW KHCIOTHI, KACIOT C METaJJIlaMH, PEaKIMil HeUTpanu3aiuu, MoJydeHUue
HEPaCTBOPUMBIX OCHOBAHHWM, BHITECHEHHE OJHOTO METajsila JIPYyTUM W3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aj/lad T0
TeMe «BaxkHenmme Ki1acchl HEOPraHUYECKUX COEIUHEHUNY.

[lepuoanueckuii 3axkoH u [lepuonuueckas cucrema xumudeckux sneMeHToB [[. 1. MenneneeBa. CtpoeHne aroMOB. XUMUYECKast
cBs13b. OKUCIMTEILHO-BOCCTAHOBUTEIBLHBIE PEAKITUN

[lepBble TMOMBITKM KJIACCU(PUKAIMM XUMUUYECKHX JJeMeHTOB. [loHsATHE O Trpymnmax CXOJHBIX OJJIEMEHTOB (IEJIOYHBIE W
IEJIOYHO3EMETbHBIE METAJUIbI, TaJIOTEHBI, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yloT aM(OTEpHbBIE OKCH/IBI M TUAPOKCU/IBI.

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrtema xumuueckux odieMmeHToB JI. WM. MenaeneeBa. KopoTkonepuoaHas u
mHHoTieproaHas (opmel Ilepumommueckoit cucrembl xumuueckux saementoB Jl. M. MenpeneeBa. Ilepuogsl u rpymnmbl.
@u3NUECKU CMBICI MOPSAIKOBOTO HOMEPA, HOMEPOB NEPHO/IAa U IPYIIIBI AIEMEHTA.

Crpoenne aromoB. CoctaB aTroMHbIX sifep. M3otomsl. Dnekrponbl. CTpoeHHE 3IIEKTPOHHBIX OOOJOYEK aTOMOB MepBBIX 20
xumuuyeckux a3neMeHToB llepuomnueckon cucrembl J[. M. MengeneeBa. XapakTepUCTUKAa XHUMHUYECKOTO JJIEMEHTA IO €r0
nonoxxenuto B Ilepuonnueckon cucreme /. 1. Menaeneesa.



3aKOHOMepHOCTI/I HN3MCHCHHS paanuyCa aTOMOB XUMHUYCCKHUX IJICMCHTOB, MCTAJNIMYCCKUX U HCMCTAJINIMYCCKUX CBOMCTB I10 rpyiiamM
H IICpUuogam.

3nauenue llepuoamyeckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB JJISI pa3BUTHUSL HayKu W npaktuku. . W.
MeHneneeB — y4EHBIN U TPaXKIaAHUH.

Xumuueckas cBs3b. KoBajgeHTHas (HOJ'I}IpHa}I 151 HeHOHHpHaﬂ) CBA3b. aﬂeKTPOOTpI/IHaTeHI)HOCTB XMMHYECKHUX 3JI€MEHTOB. MoHHas
CBA3b.

Crenennp oxwuciaeHUs. OKHUCINTEIHLHO-BOCCTAHOBUTEILHBIC PCAKIHH. HpOHCCCBI OKHCIICHHS M BOCCTaHOBJICHUS. OKUCIUTENH H
BOCCTAaHOBHTCIIN.

XUMHYECKUN SKCIIEPUMEHT:

U3y4YeHHE 00pa3lioB BELIECTB METAJIOB M HEMETANIOB, B3aUMOJACIHCTBUE TMAPOKCHIA IIMHKA C PACTBOPAMU KHCIOT U IIEJOYEH,
MPOBEACHUE OMBITOB, UUIIOCTPUPYIOIIUX MTPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (rOpeHre, Peakluy pas3ioKEeHUs,
COCTMHEHU).

MexnpeameTHbIe CBSA3U

Peanmuzarus MeXnpeIMETHBIX CBSI3eM NpPW W3YyYEeHWH XHMHH B 8 KJIacce OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX
€CTECTBCHHO-HAYYHbIX MOHATHI, TaK U MOHSATHUM, SABISIONIMXCS CUCTEMHBIMU JJISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OOmme ecTeCTBEHHO-HAY4YHBbIE TIOHSATHS: HAay4yHbIM (akT, TUMOTe3a, TEOpus, 3aKOH, aHalIW3, CHUHTE3, Kiaccudukamus,
MEPUOIUYHOCTD, HAOIIOJICHNE, YKCTIEPUMEHT, MOJICTUPOBaHUE, U3MEPEHHE, MO/IENb, SIBJICHHUE.

dusnka: MaTepus, aToM, dJICKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIU, H30TOIIbI, PaJHOAKTHBHOCTD, MOJICKYJIA, JJICKTPUICCKUH 3apsi/,
BEIIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, (YM3UYECKUE BEJIUYUHBI, SAMHUIIBI U3MEPEHHUs, KOCMOC, TUIAHETHI,
3BE31161, CoTHIIE.

buonorus: ¢hotocunres, npixanue, ouocdepa.



['eorpadus: atmocdepa, ruapocdepa, MUHEpAbI, TOPHBIE TTOPO/IbI, TOJIE3HbIE NCKOMIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.
9 KUJIACC

BemecTBo u xumudeckas PCaAKIHA. HepI/IOIII/I‘IeCKI/Iﬁ 3aKOH. HepI/IO,I[I/I‘IeCKa}I CHUCTCMa XUMHUYCCKHUX JJICMCHTOB ,H H. Menpeneena.
CTpOCHI/Ie aTOMOB. 33KOHOMCpHOCTI/I B M3MCHEHUH CBOMCTB XMMHUUYCCKHUX 3JIEMCHTOB MEPBLIX TpéX NeprnoaoB, Kajivsd, KaJblIHUA U UX
COCJIMHEHMUI B COOTBETCTBHUHU C MOJOKECHUEM DJIEMEHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM HUX AaTOMOB.

Crpoenue BemecTBa: BHIBI XMMHYECKOM CBS3U. THIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCHMOCTH CBOWMCTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKU U BUJIa XUMUYECKOU CBS3H.

KJ’IaCCI/I(l)I/IKaL[I/ISI W HOMCHKJIaTypa HCOPraHMYCCKUX BCIICCTB. XHUMHYECKHE CBOMCTBa BCHICCTB, OTHOCAIIMNXCA K Pa3IMYHbIM
KJIaCCaM HCOPIraHUYCCKHUX CO@,Z[PIHGHPIIZ, TCHCTHYCCKAsA CBA3b HCOPTAaHNYCCKUX BCIICCTB.

Knaccudukanms XMMHUYECKMX peakiil Mo pa3iuyHbIM MpU3HaKaM (IO YKCIY M COCTaBY YYacTBYIOIIMX B PEaKIUU BEILECTB, IO
TEIUIOBOMY 3P PEKTY, 10 U3MEHEHHIO CTETIeHEN OKUCIICHUS! XUMHUYECKUX 3JIEMEHTOB, 10 0OPAaTUMOCTH, 110 YYaCTHIO KaTalu3aTropa).
DK30- 1 9HAOTEPMHUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xumuyeckoil peakiuu. [loHsiTHe 00 OOpaTUMBIX M HEOOPATHMBIX XUMHYECKHX peakiusx. llonsarue o
TOMOTE€HHBIX M TeTeporeHHbiX peakuusx. [lonstue o katanuze. [loHsATHe 0 XMMHUYECKOM paBHOBeCUU. DAKTOPHI, BIMUSIONIME Ha
CKOpPOCTh XUMUYECKOUN peaklMu U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM, DJICKTPOHHBIA OajaHC OKHCIMTEIBHO-BOCCTAHOBUTEIBHOM peakiuu. CocTaBlieHHE
ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUNA C UCIIOIB30BaHUEM METO/Ia JICKTPOHHOTO OajaHca.

TeOpI/IH BHCKTPOHHTHHGCKOfI Jucconuanuu. SHGKTpOHI/ITBI U HEOJICKTPOJINTEL. KaTI/IOHBI, aHWOHBI. MexaHu3m JUcconranun
BCIICCTB C pa3JIMIYHBIMH BUAAMU XUMHUYeCcKor cBsi3u. CTereHb Aucconuanuu. CunbHbIE U ca0bIe QJICKTPOJIUTEIL.



Peakiun woHHOro oOMeHa. YCIIOBHS MPOTEKAHHWS pEaKIuii MOHHOTO OOMEHa, TOJIHBIE M COKpalléHHbIE HMOHHBIC YpPaBHEHHS
peakruii. CBOMCTBa KUCJIOT, OCHOBAaHUH M COJICH B CBETE MPEJCTABICHUM 00 AIEKTPOJUTHUECKOW auccormainu. KauecTBeHHBIC
peakuuu Ha HOHBL. [1oHsATHE O THIPOJIU3E COJICH.

XUMHYECKUN SKCIIEPUMEHT:

O3HAKOMJICHHE C MOJIEIISIMU KPUCTAUTMUECKUX PEIIETOK HEOPTaHMUECKUX BEIIECTB — METAJUIOB M HEMETaJUIOB (TpaduTa u anmasa),
CIIO)KHBIX BEIIECTB (XJIOpHIA HATPHSA), UCCIEAOBAHNE 3aBHCUMOCTHA CKOPOCTH XMMHYECKOW PEaKIMU OT BO3JICHCTBUS PA3IAIHBIX
(GaxkTopoB, HCCIEAOBAaHHE HIIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, Ipolecca TUCCOLMALMM KHCIOT, MLIeIo4Yed U couseit
(BO3MOYKHO HCITOJIb30BAHUE BHJICO MAaTEPHAJIOB), TPOBEICHIE ONBITOB, HILTIOCTPUPYIOIIUX MPU3HAKY MPOTEKAHHUS PEaKIUi HOHHOTO
oOMeHa (oOpa3oBaHME oOcajKa, BblIEJIEHHE rasza, oOpa3oBaHUE BOJbI), OIBITOB, HIIIOCTPUPYIOLUIUX HPUMEPHI OKUCIUTEIIHHO-
BOCCTAHOBHUTEIBHBIX PEaKIid (TOpEeHHE, PEaKIMH pPAa3I0KEeHUs, COCAMHEHHS), pACIO3HABaHWE HEOPTaHMYECKUX BEIIECTB C
TIOMOIIHIO KAYECTBEHHBIX PEAKIN Ha MOHBI, pEIIeHIE YKCIIEPIMEHTAIFHBIX 33/a4.

Hewmerannel u ux COCIUHCHUA

OO61mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS! aTOMOB, XapaKTepHbIe cTereHu okucienusd. CTpoeHue u pusndyeckue
CBOMCTBAa IMPOCTBIX BEUIECTB — TaJOreHOB. XMMHUYECKHE CBOWCTBA Ha IMpuUMepe XJopa (B3aUMOJEHCTBUE C METaJlJIaMu,
HeMeTaJlJlaMy, 1Leioyamu). Xiaopoojopoa. CossiHas KUCIOTa, XUMUYECKUE CBOMCTBa, MOJlydeHHne, NpuMeHeHue. JleiicTBue xyopa
Y XJIOPOBOJIOPO/Ia HA OPTraHU3M 4YesioBeKa. BaykHelmme XJI0puibl U UX HAXO0XKIECHHUE B IPUPOJIE.

O6mmas xapaktepucTuka 351eMeHTOB VIA-rpynnbl. OcOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTepHbIE CTENeHU okucieHus. CTpoeHue u
¢u3nueckre CBOICTBA MPOCTHIX BEIIECTB — KUCIOPOJA U cepbl. AJIOTPONHbIE MOAU(DUKAIIMN KUCIOPOJa U cepbl. XUMUYECKUE
cBoiicTBa ceprl. CepoBOIOpOa, CTpoeHUE, (HHU3HUECKUE U XUMUYECKHe CBOMCTBAa. OKCHIABI Cepbl KaK MPEACTAaBUTENN KUCIOTHBIX
okcuoB. CepHas KHUCIIOTa, PU3NYECKUE U XMMHYECKHe CBOMCTBA (00IIME KaK Mpe/ICTaBUTENs Kacca KUCIOT U crienuduyeckue).
XUMHUYECKHUE PEAKIINH, JISKAIIHE B OCHOBE MMPOMBIIUIEHHOTO CIIOC00a MOJTYYeHHUS CEpHOM KUCIOTHL. [IpuMeHeHne cepHOil KUCIOTHI.
Conu cepHOl KHCIOTHI, KAUECTBEHHAs peakuus Ha cynbdar-uoH. HaxoxneHnue cepel u €€ COeAMHEHUHN B MPHUPOAE. XUMHUUIECKOE
3arpsi3HEHUE OKpY’Karollel cpelbl COCIMHEHUSMU cepbl (KMCIOTHBIE MO, 3arpsA3HEHUE BO3JyXa U BOJAOEMOB), CIIOCOOBI €ro
IIPEAOTBPALLECHHUS.



OOmas xapakTepucTuka 31eMeHTOB VA-rpynmbel. OcoOOCHHOCTH CTPOSHHSI aTOMOB, XapaKTepHBbIC CTENCHH OKHCICHHs. A30T,
pacmpocTpaHeHue B MpHUpoe, GU3NISCKIEe M XUMUYECKHe cBoiicTBa. KpyroBopor a3ora B mpupoae. AMMHAK, €ro (GU3NYECKHE U
XUMHUYECKHE CBOMCTBa, MoiyueHue W mnpumeHeHue. Conm aMMOHUA, WX (U3UYECKHE M XHMHUYECKHE CBOWCTBA, NMPUMEHEHUE.
KadecTBeHHast peakiysi HA HOHBI aMMOHHS. A30THAs KUCJIOTa, €€ MoydYeHrue, GU3NIeCKUe M XUMUYECKHE CBOMCTBA (00IIMe Kak
NpeJICTaBUTEN Kjacca KUCIOT M crnenuduueckue). Mcmonb30BaHWE HUTPATOB M COJCH aMMOHHUSI B Ka4eCTBE MUHEPAITBHBIX
ynoOpennii. XUMHYECKOE 3arpsA3HEHUE OKPYXKAIOMIeW CpeAbl COSAMHEHUSMHU a30Ta (KHUCIOTHBIC IO, 3arps3HEHHE BO3/IyXa,
MOYBHI U BOJ0EMOB). Docdop, amoTporHbie Moaudukanuu Gocdopa, puzndeckue u xumuueckue cBoiicta. Oxcenn docdopa (V)
u pochoprast kucnora, GuU3NUECKUEe U XUMHUECKHE CBOWCTBA, MoiydeHue. Mcmonp3oBanue pocharoB B KauecTBE MHHEPATHHBIX
yI0OpEHUH.

O6mas xapakrepucTka 31eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKT€pPHbIE CTETIEHU OKHCIIEHUA. YTJIEpO.,
QIJIOTPOIIHBIE MOAW(DUKALIMK, PACIPOCTpaHEHUE B NHpUpoJe, (U3MUEecKHe U XUMHUYeckue cBoiictBa. AncopOuusi. Kpyroopot
yriaepoja B npupoae. OKcuabl yriaepoja, ux Gpu3nyeckue U XuMUYEeCKHe CBOWCTBA, JeMCTBUE HA JKUBbIE OPTraHU3MBI, OJIYYeHUE U
IpUMEHEHHE. DKOJIOTMUECKHE MPOoOJIeMbl, CBs3aHHbIE ¢ okcuaoM yriepona (IV), runoresa rino0anpHOr0 MOTEMJIEHUS KIMMATa,
NapHUKOBBIA 3¢ dekr. YronbHas KucIoTa U €€ COJM, UX (U3NYECKHEe U XMUMHUYECKHE CBOMCTBA, MOJTy4YeHHE M INPUMEHEHHE.
KauecTBeHnHas peakuuss Ha KapOoHaT-uMOHBI. Vcmonb3oBaHue KapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIJIEHHOCTH U CEIbCKOM
XO3SIUCTBE.

[TepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHCHMSIX yriepoja (MeTaH, dTaH, 3TWJICH, alleTHJICH, dTaHO,
[JIMLEPUH, YKCyCHas Kuciota). [IpuponHble HCTOYHUKH YIJIEBOJOPOAOB (yroyib, NPUPOJIHBIM ra3, He(Thb), MPOIYKTHI HX
nepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oenkax,
YIJIEBO/IAaX — U UX POJIM B KU3HU YeJIoBeKa. MaTepHalibHOE €IMHCTBO OPTaHMYECKUX U HEOPTAaHHMUECKHUX COCIMHCHUM.

Kpemnwmii, ero ¢usuueckne M XMMUYECKHE CBOMCTBA, MOdydeHHe W mnpuMmeHeHue. CoenuHeHHs] KpeMHUS B mpupoxe. OOmue
npencraBiaeHuss 06 oxcuae kpemHus (IV) u kpemHueBoit kuciore. CHIMKAThI, UX KCIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiimme crpouTenbHbIE Marepuaibl:  KepamMHKa, CTEKJIO0, IIeMEHT, OeToH, kene300eToH. [Ipobnemsl Oe3omacHOro
UCIIOJIb30BAaHMS CTPOUTEIIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HH.

XUMUYECKUN SKCIIEPUMEHT:



u3ydeHue o0pas3IoB HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI, TIPOBEJICHUE KAYeCTBEHHBIX PEAKIMIA Ha XJIOPUI-UOHBI
U HaOJIOJICHWE TPU3HAKOB HMX TIPOTEKAHMS, OTMBITHI, OTpPaKAIOMUE (PU3NYCCKHEe W XMUMHUYCCKHE CBOWCTBA TaJlOTEHOB M HUX
coeIMHEHUM (BO3MOXKHO MCIIOJIH30BaHKNE BUEOMATEPHAIOB), O3HAKOMJIEHUE ¢ 00pa3iaMu XJI0pUI0B (TaJIOr€HUA0B), O3HAKOMJICHUE
c oOpa3mamu cepbl U €€ COeAMHEHUSMHU (BO3MOXKHO HCIIOJIB30BAaHHE BHUIACOMATEPHAIIOB), HAOIIOJCHUE IMpolecca OOyTIUBaHUS
caxapa Ioj JeWCTBUEM KOHIICHTPUPOBAHHOW CEPHOHN KHUCIOTHI, U3YYCHHE XMMHUYECKUX CBOWCTB pa30aBIICHHOW CEPHOW KHUCIIOTHI,
NPOBEJICHNE KAYeCTBEHHOW PEaKIMu Ha Cynb(paT-woH M HAOIIOJCHUE MPU3HAKA €€ MPOTEKAaHMs, 03HAKOMJICHUE ¢ (HU3UIECKUMU
CBOMCTBaMU a30Ta, pocdopa U MX coenuHEHHI (BO3MOKHO HMCIIOJIb30BaHUE BUACOMATEPHAIIOB), 00pa3liaMu a30THBIX B (POCHOPHBIX
yIOOpeHuH, TIoJydeHrne, coOupaHue, paclio3HaBaHUE W M3yYEHUE CBOMCTB aMMHaKa, MPOBEACHUE KAYCCTBCHHBIX PEaKIMi HA MOH
aMMOHWMS ¥ pocdaT-HOH U N3YUCHHE MPU3HAKOB UX MPOTEKAHUS, B3AMMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THON KHUCIOTHI C MEIBIO
(BO3MOXXHO HCITOJIb30BaHUE BHCOMATEPUAJIOB), M3YUCHHE MOJCNICH KPHUCTAUTMYECKUX PEIIETOK anmasa, rpadura, QysuiepeHa,
O3HAKOMJICHHE C TIPOIIECCOM aJICOPOITMU PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIIEM W YCTPOHCTBOM TMIPOTHUBOTA3a,
NOJTy4YeHHEe, COOMpaHne, paclio3HaBaHUE U U3YUYCHUE CBOWCTB YIIICKHUCIIOTO ra3a, MPOBEJICHNE KAUECTBCHHBIX peaKIuii Ha KapOoHAT
Y CHJIMKAT-UOHBI M U3YyYCHUE MPU3HAKOB WX MPOTEKAHUS, 03HAKOMJICHUE C TPOIYKIIUCH CHIIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/1a4 0 TeMe «BakHe#Ime HeMeTauTbl U UX COSTUHEHUS.

MeTaisl U UX COCIUHCHUA

OO0miasi XapaKTepUCTHKAa XHUMHUYECKUX DJJIEMEHTOB — METaUIOB HAa OCHOBAaHMM WX TMOJOXeHUs B llepuomuueckoil cucreme
xumudeckux sneMeHToB JI. M. MenpaeneeBa u crpoeHus atomoB. CTpoeHHe MeTaioB. MeTtainyeckas CBsi3b M MeTajuIndecKas
KPUCTAJUIMYECKAsT PEIIETKA. DIEKTPOXUMHUYECKUIN psii HANPSIKEHUH MeTalioB. DPU3MUYECKUe U XUMHUYECKUE CBOMCTBA METAJIOB.
OO6mue crocoObl moy4eHust MeTaiyioB. [IoHSITHE O KOPPO3UHM METAJLIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uH. CIIIaBel
(cramb, 4yTryH, TIOpATIOMUHUN, OpOH3a) M UX IPUMEHEHHE B OBITY M MPOMBIIIUICHHOCTH.

[[lenounble mMeTaibl: monoxkeHue B Ilepuoanueckon cucreMe xumuueckux snemeHToB [[. M. MeHneneeBa, cTpoeHHE UX aTOMOB,
HaxoXJIeHue B npupoje. Puznueckue 1 XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTtpus U kanus). OKCUIbl U THAPOKCHUIBI HATPUS U
Kayus. [[puMeHeHne meI0YHbIX METAJIJIOB U KX COCIMHEHUM.



[IlenoyHO3eMENBbHBIE METAJUIBI MarHuii W KajdblLMU: moyiokeHue B llepuomnueckon cucreme XuMudeckux siemeHtoB [[. U.
MenpeneeBa, CTpOCHUE UX aTOMOB, HAXOXKJIeHUE B npupojie. Pu3nueckrue U XMMUYECKHUE CBOMCTBA MarHus U Kajiblys. Baxkueitme
COCIMHEHUS KAJIbIUS (OKCHUJ, TUIPOKCU, cOn). JKECTKOCTD BOJIBI M CLIOCOOBI €€ YCTpaHEHHS.

AmoMuHuii: nonoxxenue B [lepnoanueckoit cucreme xumMudeckux 3neMeHToB /. M. Menneneesa, ctpoeHne aToMa, HaX0XKJICHUE B
npupoje. Puznyeckrue 1 XUMHUYECKHE CBOMCTBA aTlOMUHUSA. AM(DOTEPHBIE CBOMCTBA OKCHU/IA U THIPOKCH]IA ATFOMUHUSL.

Kenezo: nonoxenue B Ilepuonnueckon cucrteme xumuuyeckux aneMeHTtoB . M. MeHneneeBa, cTpoeHHE aTOMa, HaXOXKJCHHUE B
npupoje. Pu3nyeckue U XMMHUYECKHE cBOMCTBA xkene3a. Oxkcuabl, Tuapokcuabl U conu xenesza (II) m xenesza (Ill), ux cocras,
CBOICTBA U MOJTyYEHUE.

XUMUYECKUN SKCIIEPUMEHT:

O3HaKOMJIEHHE C oOpa3liaMyd METajUIOB U CIUIABOB, UX (PM3MUECKHMMH CBOMCTBaAMH, U3YYEHHE PE3YyJIbTaTOB KOPPO3UU METAJIOB
(BO3MOKHO HCIIOJIb30BAaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOICHCTBHUS OKCHJIA KaJbIMs U HATpUS C BOJOM (BO3MOXKHO
UCII0JIb30BaHUE BHJIEOMATEPUAJIOB), UCCIECOBAHUE CBOMCTB KECTKOW BOABI, MPOLIECCa TOPEHHUS XKeje3a B KUCIOopoAe (BO3MOKHO
UCIIOJIb30BaHUE BHUCOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHMS KaueCTBEHHBIX PEAKIMii Ha WOHBI: MarHWs, KajdblUs, aJFOMUHUSA,
nuHKa, xenesa (II) u xenesa (I1I), menu (1), HaGnroeHNE U ONTUCAaHUE TIPOIECCOB OKPAIIUBAHMS TUIAMEHU MOHAMH HATpUs, Kalus U
KaJblus (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEpUAIOB), HCCIENOBaHUE aM(OTEpHBIX CBOWCTB THUAPOKCHIA AaTIOMUHUSA U
TUAPOKCH/IA IIMHKA, PEIICHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxHelue MeTauibl U UX COCTUHECHUS.

XHUMHS ¥ OKpY’Karomas cpeaa

BeH_[eCTBa " MaTcpualibl B HOBCCZ[HCBHOﬁ ’)KH3HHU 4elioBeKa. be3omacHoe UCIoIb30BaHNE BCIICCTB U XUMHNYCCKHX peaKuHﬁ B 6BITy.
HepBaﬂ MMOMOIIb IPpU XUMHYCCKUX OXKOraX U OTPaBJICHUAX.

XVMMHYECKOE 3arpsA3HEHHE OKpYXKaloLel cpe/ibl (peaesbHas JoIycTuMasl KOHIeHTpauus BeuecTs, naiee — [1JIK). Ponb xumun B
PEIICHUH SKOJIOTHYECKUX MPOOIIEM.



XUMHYECKUN SKCTIEPUMEHT:
U3y4yeHue 00pas3IoB MaTepUaIoB (CTEKIIO, CIIJIABbl METAJUIOB, MOJIUMEPHBIEC MaTEPHAIIbI).
MexnpeaMeTHbIE CBS3U

Peanuzamnus MeXNmpeaIMETHBIX CBsSI3eld MPU M3YYCHUH XUMHUHU B 9 Kilacce OCYIIECTBIACTCS dYepe3 HCIOIb30BaHHE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX IOHSTUW, TaK U MOHSATHUH, SBISIFOIIUXCS CUCTEMHBIMU UIsI OTICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IMUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIE TIOHSATHS: HAay4yHbIM (akT, TUIOTE3a, 3aKOH, TEOpHUsA, aHalu3, CHHTE3, KiIaccuuKaius,
MEePUOUYHOCTD, HAOII0/ICHUE, SKCIIEPUMEHT, MOJICTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBICHUE, MAPHUKOBBIN 3 (PEeKT, TEXHOIOTHUS,
MaTEpHUaIIbI.

®du3uKa: MaTepUsi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, PAJJMOAKTUBHOCTh, MOJIEKYJIA, JICKTPUUECKUH 3apsi],
MIPOBOJIHUKH, TIOJYIIPOBOJIHUKH, TUIICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSHHE BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTANIMUECKas PEMIETKA, CIJIaBbl, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI HW3MEPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, MUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, aAbixaHue, Ouocdepa, 3KOCHUCTEMA, MUHEpaAJIbHbIE YIAOOpPEHHS, MHUKPOAJIEMEHThI, MaKpO3JIEMEHTHI,
NUTATENIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIEC TOPO/IBI, TOJIE3HBIE UCKOTIAEMBbIE, TOILIIUBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITO XUMHUHU HA YPOBHE OCHOBHOI'O OBIHEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JIMyHOCTHBIE PE3YJIbTAaTbl OCBOCHHA IIPOTpaMMbl OCHOBHOI'O 06H_ICFO O6pa3OBaHI/IH JOCTUI'alOTCA B XOAC 06yquH51 XNMHHU B
CAUHCTBC y‘IC6H0ﬁ U BOCIHUTATEIILHON IESTEIBHOCTH B COOTBETCTBUHU C TpaIuIIHOHHbIMU pOCCHfICKPIMPI COLUOKYJIbTYPHBIMU U
AYXOBHO-HPABCTBCHHBIMH LICHHOCTSAMM, IIPUHATBIMU B O6IJ_[CCTBC ImpaBuJiaMy 1 HOpMaMHU IMOBCIACHUA U CHOCO6CTByIOT mnmponeccam
CaMOIIO3HAaHHA, CaMOpPAa3BUTHUA U CONAJIN3allhnH OGY‘I&IOI.HI/IXCH.

JImuHOCTHBIE PE3YJIbTAaTBl OTPaAXAalOT TOTOBHOCTH O6yanOHlHXCH PYKOBOACTBOBATLCA CHUCTEMOM IIO3UTHUBHBIX OECHHOCTHBIX
OpI/IeHTaHI/Iﬁ H PaCIUPCHUC OIIbITA ACATCIbHOCTHU Ha eé OCHOBEC, B TOM 4YHCJIC B HaCTH:

1) maTpuOTHYECKOTO0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOIIEHHUSI K OTEUYECTBEHHOMY KYJIbTYpPHOMY, MCTOPMYECKOMY M HAay4YHOMY HACJIEAUIO, MOHWMAaHUSA 3HAYEHUs
XUMHUYECKOW HAyKHM B JKU3HU COBPEMEHHOro OOIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HHGPOpMalued O NepeaoBBIX
JOCTH)KEHUSAX U OTKPBITUSAX MUPOBOM M OT€YECTBEHHOM XMMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOICTBE MUpa U
o01IecTBa;

2) rpaXkJIaHCKOTO BOCIIUTAHUS:

MPEACTABIECHUS O COLMAJbHBIX HOpPMax M MPAaBWIAX MEXKIMYHOCTHBIX OTHOUIEHWM B KOJUIEKTUBE, KOMMYHUKATHBHOMN
KOMIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, yueOHO-UCCIEA0BATEIBCKOM, TBOPUECKON U IPYTrUX BUAAX JEATEIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOW JIEATEIIBHOCTH MPU BBIMOJHEHUU YYEOHBIX, MO3HABATEIBHBIX 3a]a4, BBHIMOTHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUHM Y4€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIMOHMMAHHWIO M B3aMMOIIOMOIIM B IpOIlecCEe ITOW ydeOHOM
JIEATENIbHOCTHA, TOTOBHOCTH OILICHMBAaTh CBOE MOBEICHUE M MOCTYNKH CBOMX TOBAPHINEH C MO3UIHUHM HPABCTBEHHBIX W IMPABOBBIX
HOPM C YYETOM OCO3HAHUS MTOCIENCTBUI OCTYIIKOB;

3) 1IEHHOCTH HAYYHOTO TIO3HAHUS

MHUPOBO33PEHUECKHE MPEACTABICHUS O BELIECTBE M XUMUYECKOW pEaKLUU, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd U COCTaBJIAIONIME OCHOBY JJisi TMOHUMaHUS CYIIHOCTHM HAyYyHOM KapTHHBI MHpa, MPEJACTaBiICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUs MPHUPOABI, B3aUMOCBA3SIX YEJIOBEKA C MNPUPOAHON CpPENO, O pOIM XUMHM B IO3HAHUU 3TUX
3aKOHOMEPHOCTEH;



MO3HaBaTEIbHbIC MOTUBHI, HAIIPABJICHHBIC HA MOTYyYE€HUE HOBBIX 3HAHHUH M0 XUMHUH, HEOOXOAUMBIC TSI OOBSICHEHUS HAOIIOaeMbIX
MIPOIIECCOB M SIBJICHUM, MO3HABaTeIbHON, HH(MOPMAIIMOHHON W YHUTATEIbCKOW KYJIBTYPhI, B TOM YHCJIC€ HaBBIKOB CaMOCTOSITEIBLHOMN
paboThl C Y4YeOHBIMM TEKCTaMH, CIPABOYHON JIUTEPATypOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEICTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHI0O U IMO3HAHUIO, JI00O03HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K CaMOOOpa30BaHUIO, MPOEKTHOW U
UCCIICI0BATEIbCKOM JICITEIPHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH M YPOBHS O0YUYCHHS B JaIbHEHIIIEM;

4) popmupoBaHus KyJIbTYphl 310POBbSI:

OCO3HAHME IIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 3/10POBbIO, YCTAHOBKHM Ha 370POBBIA 00pa3 *KU3HU, OCO3HAHUE
NOCIIEJICTBUI U HENPUATUE BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUS aJKOIojsl, HAPKOTHKOB, KYpEeHHsI), HEOOXOAMMOCTU COOIIOACHHUS
npaBui1 0€30IaCHOCTH NP 0OpAIIeHNU C XUMHUUECKUMU BEIIECTBaMU B ObITY U peasibHOM KU3HU;

5) TpyAOBOTO BOCITUTAHUSI:

WHTEpPEC K MPAKTUYECKOMY H3yUYCHHIO Tpodeccuii M TpyJa pa3lIuyHOTO POJa, YBAKEHHE K TPYAYy M pe3ylbTaTaMm TpPYI0BOM
NESITENIbHOCTH, B TOM YHCIIE Ha OCHOBE NPHUMEHEHUS MPEAMETHBIX 3HAHUN 1O XUMHH, OCO3HAHHBIM BBHIOOD HHIAWBHIYAIbHON
TPACKTOPHUU MPOJIOKEHNUS 00pa30BaHuUsl C y4ETOM JTMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, ycrenHoN npodecCuOHaTbHON NIEATeIbHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHHUM, TOTOBHOCTh aalTHPOBATHCS B
npodeccuoHaNbHON Cpele;

6) PKOJIOTUYECKOTO BOCTIUTAHUSA:

AKOJIOTUYECKH TIeJIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIE KaK UCTOYHHUKY KHU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAaHUS, TOHUMaHUE
[IEHHOCTH 3JI0POBOTO M 0e30macHOro o0pa3a JKU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3MYECKOMY M IMCHUXUYECKOMY
3JI0pPOBBIO, OCO3HAHHE IEHHOCTH COOIIO/ICHUS TIPABHII OE30MMACHOTO TIOBEICHUS TIPH paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIUSX,
YTPOXKAIOIIUX 37I0POBBIO U KU3HHU JIIOJICH;

CHOCOOHOCTH MPUMEHSATH 3HAHUS, TOTyJYaeMble PU U3YUYEHUU XUMUH, JJIs1 PEIICHHs 3a/1a4, CBI3aHHBIX C OKPY’KAIOLIeH MPUPOIHOI
CpeIoH, JJIsl MOBBILIEHHS YPOBHS SKOJIOIMUECKOM KYJIbTYpBhl, OCO3HAHUS INT00ATBHOIO XapaKTepa SKOJIOIMUECKUX MpoOiIeM U myTei



HX PCHICHUA ITOCPCACTBOM MCETOAOB XHUMHHU, SKOJOIHMYCCKOI'O MBIINUICHHA, YMCHHA PYKOBOICTBOBATLCA HM B HOSH&B&TCHBHOﬁ,
KOMMYHI/IKaTI/IBHOI\/'I 1 COIMAJIbHOM IIPAKTHUKC.

METAINIPEJAMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeIMETHBIX PE3yJIbTaTOB BBLACIAIOT 3HAUYMMbIE M1 (DOPMHUPOBAHUS MHUPOBO33PEHHS OOIIEHAYYHBIE MOHSATHUS
(3aKOH, Teopwusl, MPUHLIUII, TUIIOTE3a, (PAKT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U JIPYroe.), KOTOpble UCIONb3YIOTCA B €CTECTBEHHO-
HAy4YHBIX Y4€OHBIX IpeIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHWM U3 3THUX MpPEAMETOB (GOPMHUPOBATH IPEICTABICHUE O LEIOCTHOM
HAy4YHOW KapTUHE MHpA, U YHUBEpCAJIbHbIE yUeOHblE NEHCTBUSA (IIO3HABATENbHbIE, KOMMYHUKATUBHbIE, PETYISITUBHBIE), KOTOPbHIE
o0ecrnieunBaroT (OPMUPOBAHUE TOTOBHOCTHU K CAMOCTOSATEIBHOMY TUIAHUPOBAHUIO U OCYILECTBICHUIO YUeOHOH 1A TEIbHOCTH.

[lo3HaBaTenbHBIE YHUBEPCAIbHBIC YUCOHBIC EHCTBUS
ba3oBrle nornueckue AeUCTBUA:

YMEHHUSI HUCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHUS NPU OCBOCHUU 3HAHUM: PACKPBIBATH CMBICH XUMHUYECKUX MOHATUN
(BBLIENATh WX XapaKTEepHbIE NPHU3HAKH, YCTAHABIMBATh B3aWMOCBS3b C JPYTMMH TIOHSTUSMH), HMCIOJb30BaTh TMOHSTHS IS
O0OBSICHEHUSI OTIENbHBIX (DAKTOB W SIBICHMI, BHIOMpATh OCHOBAHHUS U KPUTEPUU HJSl KIACCH(PUKAIMU XMMHYECKHX BEIIECTB U
XUMHYECKUX PEaKIMil, yCTaHABIMBATh MPHUUYMHHO-CIICJICTBEHHBIE CBS3U MEXKIY OOBEKTaMHU H3YYCHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHbBIC, JEAYKTUBHBIE, TI0O AaHAJIOTHH), IETIaTh BHIBOJIBI U 3aKIIFOUCHMUS;

yMEHHE MPUMEHATh B Mpollecce MO3HAHUS MOHATHS (IIPEAMETHBbIE M MeTanpeaMEeTHbIE), CUMBOJMUYECKUE (3HAKOBBIE) MOJEIH,
UCIIOJIb3yeMble B XMMUH, MPEoOpa3oBBIBaTh HIMPOKO MPUMEHSIEMbIE B XMMHUHU MOJEIbHbIE MPEJICTAaBICHUS — XUMUYECKUH 3HaK
(cMMBOJI 37IEMEHTa), XUMHUYECKasi popMysa U ypaBHEHUE XMMHUECKON PeaKkIMy — MPU PelIeHHH y4eOHO-TI03HABATENbHBIX 33/1a4, C
y4€TOM 5STHUX MOJICIbHBIX MPEJCTABICHUN BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKK HM3y4aeMbIX OOBEKTOB —
XUMHYECKUX BEIIECTB M XWMHUYECKHX pEaKIMW, BBIIBIATH OOLIME 3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIC CBSI3U U
IIPOTUBOPEUUS B U3y4aEMBIX ITPOLIECCAX U SBICHUSX.

basoBrle ncciienoBaTeabCcKue JEHCTBU:



YMCHHC HCIIOJIB30BaATh IIOCTABJICHHBIC BOIIPOCHBI B KAa4YCCTBC HHCTPYMCHTA IIO3HAHMUA, a4 TaAKKC B Ka4CCTBC OCHOBLI [JIA
(bOpMI/IPOBaHI/I}I TUITIOTC3bI 110 ITPOBCPKE IIPABUJIBHOCTH BBICKA3bIBACMBIX CY)K,Z[CHPIﬁ;

npuOOpeTeHrEe OMbITa MO IJIAHUPOBAHUIO, OPraHU3allMd M TMPOBEJACHUIO YYCHHUYECKHUX SKCIEPUMEHTOB, YMEHUE HaOI0aTh 3a
XOJIOM TIpOIlecca, CAMOCTOSITEIbHO MPOTHO3MPOBATh €ro pe3ynbrar, (HOpMYyIHpoBaTh O00OOIIEHHS U BBIBOJBI MO pPe3yJbTaTaM
IPOBEIEHHOTO OIbITA, UCCIEA0BAHUSA, COCTABIIATH OTUET O MPOJIETAHHON padoTe.

PaGota c undopmarueii:

yMEHHE BBIOUpaTh, AHATM3UPOBATH U MHTEPIIPETUPOBATH HH(OPMAIIMIO PA3IIMYHBIX BUJIOB U (HOPM MPEACTABICHUS, TOIYIACMYIO U3
pa3HBIX MCTOYHHKOB (HAYYHO-TOMYJISIPHAS JINTEpaTypa XUMHUYCCKOTO COJICPXKAHUs, CIPaBOYHBIC MMOCcoOuUs, pecypchl MHTepHeTa),
KPUTHUYECKH OLIEHUBATH MPOTUBOPEUYHBYIO U HETOCTOBEPHYIO MH(POPMALIUIO;

YMEHHE MPUMEHATh pPA3JIMYHBIE METOAbl M 3alpochl IpH IMOHCKE M OTOOpe HMH(OpPMAIMM M COOTBETCTBYIOLIUX JaHHBIX,
HEOOXOAUMBIX Ui BBINOJIHEHUS YYEOHBIX M IO3HABATENBHBIX 3a7ad OINpeAeiIEHHOTro THIA, MpUOOpeTeHHe ombpiTa B 00JacTu
UCTOJIb30BaHNUA MH()OPMALMOHHO-KOMMYHHKAaTUBHBIX TEXHOJIOTHH, OBIaJieHNE KYJIbTYpOld aKTHBHOTO HCIIOJIBb30BAHUS Pa3IHMUHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BBIOMPATh ONTUMAJBbHYIO (GOpMYy IMpeAcTaBlieHus HWHGOPMalUd M WIUIFOCTPUPOBATH
pelaemble 331a4d HECJIOKHBIMU CXEMaMHU, TuarpaMMaMH, ApyruMu popmMamu rpaduky U 1X KOMOWHAIUSMU;

YMEHHE UCIOJIb30BaTh W aHAJIM3UPOBATH B Tpollecce YYEOHOW M HMCCIIEAOBATENILCKON NESITENHbHOCTH MH()OPMAIMIO O BIUSHUH
MPOMBIILIIIEHHOCTH, CEJIbCKOTO X0351MCTBa U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH MPUPOAHOM CpeIbl.

KoMMmyHuKaTHUBHBIE YHHBepcadbHbIe y4eOHbIe 1eHCTBHSA:

yMEHHUS 3aJaBaTh BOMPOCH (B Xojie Auaiora W (WiIM) JAMCKYCCHH) MO CYIIECTBY OOCYXAaeMoil TeMbl, (OpMYyIUpPOBaTH CBOU
MPEJI0KEHUS OTHOCUTEIBHO BBITIOJIHEHUS TPEJIOKEHHOM 3a/1a4H;

YMEHHS TPEACTABIATh IMOJYYCHHbIE pe3yJbTaThl MO3HABATEIbHOW JAESITENBHOCTH B YCTHBIX M NMHCbMEHHBIX TEKCTaX; JeJaTh
NPE3CHTAIMI0 PE3yJIbTATOB BBHIMOJIHEHUS XHUMHUYECKOTO OJKCIEepUMEeHTa (1adopaTOpPHOrO OMbITa, JAa0OpaTOpHON pabOTHl IO
UCCIICZIOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO MPOCKTA);



YMEHHUS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABATEJIbHOM M MCCIEI0BATENbCKON NEATENBHOCTU MPHU
pEIIeHUN BO3HUKAIOUIUX MPOOJIEM Ha OCHOBE yUY€Ta OOIIMX MHTEPECOB M COTJIACOBAHMSI MO3MIMN (00CYXIeHHs, 0OMEH MHEHUSIMHU,
«MO3rOBBIE HITYPMbD», KOOPJIMHAIMS COBMECTHBIX JEHCTBUM, ONPEAEICHUE KPUTEPUEB 110 OLIEHKE KauyecTBA BBHINIOJIHEHHON pabOThI

U JIpyTHE).
PerynstuBHbIe yHUBEpCAIbHbBIE yUeOHBIC TCHUCTBUSA:

YMEHHE CAMOCTOSITENIbHO ONPEAENIATh LEIN NEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH
KOPPEKTUPOBAaTh CBOIO JESTEIbHOCTh, BEIOMpATh Hanbosee 3PpPeKTUBHbIE CIIOCOOBI PEICHHs YUYEOHBIX U MMO3HABATENbHBIX 3a/1ad,
CaMOCTOATENbHO COCTABJIATh WJIM KOPPEKTHPOBATh MPEIOKEHHBIN aJropuTM JEHCTBUM NP BHIIOIHEHUU 3aJaHUNA C Y4ETOM
MOJIy4YEHHUS HOBBIX 3HAHUI 00 M3y4aeMbIX 00bEKTaX — BEUIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBUE MOJIYyYEHHOTO pe3yJibTara
3asiBJICHHOM LEJIM, YMEHHUE UCTI0Nb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IIPEAJIaraéMble B YCIIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe npeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO 0053aTEIHHOTO COACpPkKAHUS, YCTAHOBJICHHOTO JaHHOU (enepanbHON paboueii
MPOrpaMMOM, BBIJICISIIOT: OCBOCHHBIE OOYYAIONIMMUCS HAy4YHbIC 3HAHUSA, YMEHMS U CIIOCOOBI JEWCTBHM, crenuduueckue s
npeaIMeTHON obmactu «XUMUs», BUABI JCSITEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHMSI, €r0 MHTEPHpPETallud, MTPeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3UYHBIX YYCOHBIX U HOBBIX CUTYaIUsX.

K xoHmy oOyuyenust B 8 Kiacce mpeIMeTHbIE pe3yibTaTbl Ha ©0a30BOM YpPOBHE JOJKHBI OTpaXkaTb C(HOPMUPOBAHHOCTH Y
00y4arImuxcs YMEHH:

pPacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKMX IIOHSATHUH: aTOM, MOJIEKYJa, XUMHUYECKHM JJIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAs M HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCUTEIbHASI aTOMHas M MOJEKYJspHas Macca, KOJIUYECTBO
BEIIIECTBA, MOJb, MOJIIPHAsl Macca, MaccoBasi OJSi XMMUYECKOTO JIEMEHTa B COCIMHEHHH, MOJSPHBII 00BEM, OKCHJ, KHCIOTa,
OCHOBaHHE, COJIb, JJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCIICHHUS, XUMHUYECKas peaklus, KJIACCU(PUKAIUSA pEeaKiuil: peaxiuu
COCJIMHEHUS, peaKllMu pa3joKeHUs, peaKklluy 3aMellleHUs, peakliuid oOMeHa, K30~ U SHAOTEPMHUYECKHE PEAKIIH, TETIOBOM 2P deKT
peaKIyH, siAPO aToMa, IEKTPOHHBIN CIOH aroma, aTOMHasi OpOuTalb, paalyCc aToMa, XUMUYECKasi CBSA3b, NOJSPHAs U HEMOJspHAs



KOBaJICHTHasl CBSI3b, MOHHAsl CBsA3b, MOH, KaTHOH, aHHOH, PacTBOP, MaccoBas JOJid BellecTBa (IPOLIEHTHAs KOHIEHTpAlus) B
pacTBope;

WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHMUYECKUX IOHATHM W MPUMEHATH STH MOHATHUS IPU OMNHCAHUU BELIECTB U MX
MpEeBpallCHUN;

HCIIOJIb30BAaTh XUMHNYCCKYIO CUMBOJINKY IJI1 COCTABJICHHA (bOpMYJ'I BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKUX peaKHHﬁ;

onpeac/isiTb BaJICHTHOCTL A4TOMOB OJJICMCHTOB B 6I/IHapHBIX COCOAUHCHUAX, CTCIICHb OKHCIICHUA JJICMCHTOB B 6I/IHapHBIX
COCAUHCHUAX, IMPHUHAIJICKHOCTL BCIICCTB K Ol'IpeI[e.TIéHHOMy KJIacCy COCJIMHECHUI TIO (bopMynaM, BUJI XUMMYECKOM CBS3U
(KOBaJIeHTHaSI u I/IOHHaSI) B HCOPraHM4YCCKUX COCAUHCHUAX

PACKpPBIBATH CMBICJI HepI/IO,Z[I/I‘-IeCKOI‘O 3aKOHa ﬂ N. Menpeneena: ACMOHCTPHUPOBATL ITOHMMAHUC HepHOHquCKOﬁ 3aBUCHUMOCTHU
CBOMCTB XHMHYCCKHX DJIIEMECHTOB OT MX IIOJIOKCHUSI B HepHOﬂHqGCKOﬁ CUCTECMC, 3aKOHOB COXpPAaHCHHA MACCbl BCIICCTB,
IMOCTOAHCTBA COCTAaBa, aTOMHO-MOJICKYJLIPHOT'O YUCHHUS, 3aKOHA ABOI‘&IIpO;

OMHUCHIBATh U XapaKTepu3oBaTh TaOIu4Hyro ¢opmy Ilepuogmdyeckoil cCUCTEMbl XMMUYECKUX DJEMEHTOB: pa3inyaTh MOHATHUS
«rnaBHas noArpynna (A-rpynma)» u «modounas noarpynna (b-rpymnma)y, maneie 1 G0IbIINE TEPUOJIBI, COOTHOCUTH 0003HAUEHUS,
KOTOpble HMeEIOTCs B Tabmuie «llepuoamdeckas cucrema xumudeckux odnmemeHTtoB JI. WM. MenxaeneeBa» ¢ YHCIOBBIMHU
XapaKTePUCTUKAMU CTPOCHUSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sA/pa, o0lee Yucio dJIEKTPOHOB U paclpeiesieHne
UX MO 3JEKTPOHHBIM CIIOSM);

KJIaccu(UIIMPOBAaTh XUMUYIECKUE SJICMEHTHI, HEOPTAaHUYECKUE BEIECTBA, XUMUIECKHUE PEAKINH (IT0 YUCITY i COCTaBY YUaCTBYIOIIUX
B PEaKIIMU BEIIECTB, MO0 TeIoBoMY 3 dekry);

XapaKTCpHU30BaTh (OHI/ICLIBaTI)) O6IIII/I€ XMMHUYECKHE CBOMCTBA BCIICCTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAAA OIMMMCAHUC IIPUMCPpaAMU
MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX XUMHUYICCKUX peaKuHﬁ;

IMPOrHO3UPOBATH CBOMCTBaA BCUICCTB B 3aBUCUMOCTHU OT HMX Ka4YCCTBCHHOI'O COCTaBad, BO3MOKHOCTU IMPOTCKAHUA XUMHUUYCCKHUX
npeBpameHI/Iﬁ B PA3JIMYHLBIX YCIIOBUSX,



BBIYUCIIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO H MOJEIPHYIO MACChl BCIICCTB, MACCOBYIO OOJIFO XUMHUYCCKOI'O 3JICMCHTA 110 (bopMyne
COCAUHCHUA, MACCOBYIO JOJIIO BCIICCTBA B paCTBOPC, IIPOBOANUTDH paC‘{éTBI I10 YPAaBHCHHUIO XUMHYECKOU PCaKInu,

IPUMEHSATh OCHOBHBIE OINEPALUU MBICIUTEIBHON AEATEIBHOCTH — aHAIW3 U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTEMaTU3aluIo,
KJaccu(UKalnio, BBIABIEHUE NPUYMHHO-CIECJICTBEHHBIX CBSI3€H — JUIsI U3yYEHUS CBOICTB BEUIECTB M XMMMUYECKUX DPEaKIUH,
€CTECTBEHHO-HAay4HbIE METO/IbI I03HAHUS — HAOJIO/IEHUE, U3MEPEHHE, MOICTIMPOBAHKE, IKCIIEPUMEHT (peabHbI U MBICIEHHBIN);

CJIEJIOBATh IIPABHJIAM IOJIb30BAHUSA XMMHUYECKOW MOCYIOH U JIAOOpPaTOpPHBIM OOOPYAOBAaHMEM, a TAKXKE MpaBUIaM OOpalleHUus C
BEUIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSAMHU MO BBIIOJHEHHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB 110 MOJIYYEHHIO U COOMPAHHIO
ra3oo0pa3HbIX BelIecTB (BOAOPOAA U KUCIOPO/a), MIPUTOTOBICHUIO PACTBOPOB C ONpeAeIEHHON MaccoBOll josel pacTBOPEHHOTO
BELIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMUYECKUE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MOMOIIbIO
UHANKATOpOB (1akMyc, ¢eHondranenH, Metuinopamx U Apyrue). K koHny oOydenus B 9 kinacce mpeaMeTHblE pe3yJbTaThl Ha
0a30BOM YpOBHE JI0JKHBI OTPaKkaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

PACKpBIBaTh CMBICII OCHOBHBIX XMMHWYECKUX IOHATHM: XUMHUUYECKHM 3JIEMEHT, aTOM, MOJIEKYJIa, UOH, KaTUOH, aHHOH, MPOCTOE
BEILIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPULATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl PEAKLMA, XUMUYECKAs
CBSI3b, TEIIOBOM 3(P(EKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PACTBOP, IJIEKTPOJUTHI, HEIJIEKTPOJIUTHI, DIEKTPOTUTHUECCKAS
JUCCOLIMAIINSA, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMble W HeoOpaTHMbIe peaklluu,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU, OKHUCIHUTEIb, BOCCTAHOBUTENb, OKHUCJICHHE M BOCCTAHOBJIIEHUE, AJJIOTPONUS,
aM(oTepHOCTh, XMMHUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJTMYECKAas), KPUCTA/NIMUECKash peniéTka, KOppo3us METAJIOB,
CILJIaBbl, CKOPOCTh XUMHUUYECKON PEaKMU, NPeesIbHO nonyctumas konueHrpanus [1JIK Bemectsa;

WUIFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHMUYECKUX IOHATHUI M INPUMEHATh 3TH IOHATHUS IPU ONMCAHUU BEUIECTB U MX
IIPEBPALICHUN;

UCTIOJIH30BATh XUMUUYECKYIO CHMBOJIMKY JJIsi COCTaBJICHUS (POPMYJT BEIIECTB U YPAaBHEHUN XMMUYECKUX PEAKIIMIA;

ONpeAeisaTh BAJICHTHOCTh M CTENIEHb OKHUCICHUS XMMUYECKUX DJIEMEHTOB B COCAUHEHUSX PA3JIUYHOTO COCTABA, MPUHAJJIECHKHOCTD
BEIIECTB K ONpPENEIEHHOMY KJIacCy COSAUHEHUH 1Mo GopmynaM, BUJ XUMHUECKON CBsI3H (KOBAJICHTHAs, MOHHAS, METAJTUYECKAsI) B



HCOPraHMYCCKNX COCAHMHCHUAX, 3apAa HMOHA IIO XUMHYECKOU (bopMyne, XapaKTCp CpPCAbl B BOAHBIX PACTBOPAX HCOPTaHHYCCKUX
COQHHHCHHﬁ, THII KpHCTaHHquCKOﬁ peH_IéTKI/I KOHKPCTHOI'O BCHICCTBA,

packpbiBaTh cMbicil Ilepuonnyeckoro 3akona J[. WM. MenzaeneeBa M JEMOHCTPUPOBATH €ro IOHUMaHHME: ONMCHIBATh U
XapakTepu3oBaTh TabauuHyto popMy Ilepuoaudeckoit CUCTEMbl XUMUYECKUX JIEMEHTOB: pa3INyaTh NOHATHUS «TJ1aBHasl MOArpyIIa
(A-rpynna)» u «mnob6oynas noarpynna (b-rpynmna)», Mansie u 60dbIIME EPHOBI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B
HNepUoNYecKor TabJIuIEe, C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHS aTOMOB XMMHMUECKHUX 3JIEMEHTOB (COCTaB M 3apsl A7pa,
o01iee 4MCIO BIEKTPOHOB M PACHPENEIIEHUE HMX II0 JJIEKTPOHHBIM CJOSIM), OOBSACHATH OOILIME 3aKOHOMEPHOCTU B H3MEHEHUU
CBOICTB 3JIEMEHTOB M X COEIMHEHUH B IIpeiesax MajblX MEPUOAOB U INIaBHBIX MOATPYII ¢ YUETOM CTPOEHHS UX aTOMOB;

KJIaCCU(PUITUPOBATH XUMUUYECKHE IJIEMEHThI, HEOPTraHMYECKHE BEIIECTBA, XUMUUECKUE PEaKIUH (TI0 YUCTY U COCTaBY y4aCTBYIOIINX
B PEAKIIMH BEIIECTB, M0 TEIUIOBOMY 3D (PEKTY, IO U3MEHEHHIO CTEIIEHEW OKUCICHHUS XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHENU(PUUECKHEe XUMHYECKHE CBOMCTBA MPOCTBIX W CIIOKHBIX BEHIECTB, MOJITBEpPXKIas
ONMCAaHUE TPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX YPABHEHU COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN;

COCTaBJISITh YPaBHEHUS BJIEKTPOJUTHYECKOW JUCCOLMALMA KHUCIOT, IIEJIOYEd M COJICH, TMOJHBIE UM COKpAIIEHHBIE YpPaBHEHHS
peaknuii MOHHOTO OOMEHa, ypaBHEHHUS PEaKIHH, MOATBEPKIAMOIINX CYIIICCTBOBAHUE T'€HETHYCCKOW CBS3M MEXIY BEIICCTBAMH
pa3IMYHBIX KIaCCOB;

pacKpbIBaTh CYHIHOCTh OKHCJIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMN MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOIO OajiaHca 3THX
peakuuii;

IMPOrHO3UPOBATH CBOMCTBA BCIHICCTB B 3aBUCUMOCTH OT HMX CTPOCHHUSA, BO3MOKHOCTHU MNPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B
PA3JIMYHBIX YCIIOBUAX,

BBITUCIISIT OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIDHYHO MacCChbl BCIICCTB, MACCOBYIO NOJIF0 XUMHUYCCKOTO 3JICMCHTA I10 (bopMyne
COCAMHCHUA, MaCCOBYIO OO BEIICCTBA B paCTBOPEC, IPOBOAUTH pacqéTm 110 YPaBHCHHIO XUMHUYECKOUN pPE€aKnu;



COOJIFO/IaTh TpABWIIA TOJB30BAHUS XUMHYECKOH IMOCYI0W W JTaOOpaTOpHBIM 00OpYAOBaHWEM, a TAaKKe MpaBHJA OOpAIICHUS C
BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKITUSMU TIO BBITIOJTHEHUIO TAOOPATOPHBIX XUMUYCCKUX OTIBITOB IO TIOJTYYCHHIO ¥ COOMPAHHIO
ra3o00pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

IIPOBOJUTH PEAKLUH, NOATBEP)KIAIOIIME KAUYECTBCHHBIM COCTaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IIYTEM XJIOPHUA-,
Opomua-, noaua-, kapooHar-, pocdar-, cunukar-, cyiabpar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHUSI U MOHBI U3yYEHHBIX METAJLJIOB,
IIPUCYTCTBYIOILIME B BOJHBIX PaCTBOPaX HEOPraHUYECKUX BEILECTB;

IPUMEHITh OCHOBHBIE OIEpaIlMi MBICIUTEIIBHON AESITENIbHOCTH — aHallu3 M CHHTE3, CpaBHEHHE, 0000IIeHne, CUCTEMaTH3aIHIO,
BBISIBJIGHUE MPUYUHHO-CIIECTBEHHBIX CBSI3€H — JUIsl M3yUEHHs! CBOMCTB BEIIECTB M XMMUYECKHX peakiuil, eCTECTBEHHO-HAayUHbIE
METO/Ibl IO3HAHUS — HAOJI0/IEHNE, U3MEPEHHE, MOEIINPOBAHHUE, SKCIIEPUMEHT (peaibHbId U MBICIIEHHBIH).

TEMATHYECKOE IINTAHUPOBAHUE

8 KNIACC
KosmmuecTBo yacos
Ne HanmenoBanue pasieiios u DJIeKTpOHHBIe (HM(POBHIE)
KountpoabHbie IIpakTnuyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTebHbIC PeCypPChl
padoThI padoThI
Pa3nea 1. lleppoHavyanbHble XUMHUYECKHE OHATHS
XuMus — BaxHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 bubnuotexa [JOK
' MIPAKTUYECKOU IESITENBHOCTH https://m.edsoo.ru/7f41837c
4eJI0BeKa
BemecTBa 1 xXuMudeckue but6mmoreka [IOK
1.2 15
peakuuu https://m.edso0.ru/7f41837c
Hroro 1o pasneny 20




Pa3znen 2. BaxxHelilue npeacTaBuTe/Id HEOPraHUYeCKUX BellleCTB

51 Boznyx. Kucnopon. [Tonsitue 6 bubnmoreka [JOK
00 okcugax https://m.edsoo.ru/7f41837c
59 Bognopon.Ilonstue o kucinorax 8 bubmmoreka [IOK
U COJIAIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [Tonsatue 06 5 bubmmoreka [JOK
OCHOBaHHMSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJ1aCChl 11 bubmuorexa [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Htoro no pazneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 31eMeHToB /1. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuueckas cBa3b. OKHCIUTEILHO-BO

CCTAHOBUTC/IbHBIC PCAKINHH

Ileproauueckuii 3aK0H U

31 [lepnonnueckas cucrema 7 bu6nuoreka [IOK
' XMMHYECKHUX 31eMeHTOB 1. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHUYECKasl CBA3b.
3.2 OKHUCIUTENLHO- 8 Bubmorexa ITOK
' https://m.edso0o.ru/7f41837c
BOCCTAaHOBUTEIIbHBIC PEAKIIHU
bu6nuoreka [IOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnnorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIe
Ne i/ P Kontpoabnbie | IlpakTnueckue (udpp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 [ToBTOpeHue u yriydseHne 3HaHUH 5 bubnmnoreka [HOK
' OCHOBHBIX pa3JIeioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka HOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHSL. 3 bubmuorexa [IOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX coeIMHEHHS
51 OO0mas XxapakTepuCcTUKa XUMHUUECKIX 4 bubnuotexa [JOK
' snemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCcTUKa XUMHUUECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
2.3 aneMeHTOB VA-rpymimbl. A3ot, pochop u ux 7 bubmmorexa [JOK
' PYHIHL. ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 anteMeHToB |VA-rpymmel. Yriepon u 8 Bubmuorexa IOK
' . Py ' p https://m.edso0o.ru/7f41a636
KPEMHUH B WX COCAMHCHUS




Wroro no pazueny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
bubnunoreka LIOK
A I 4
3 Obuue CBOHCTBA METAILIOB https://m.edso0.ru/7f41a636
. bubnnorexa [{OK
3.2 Baxxueiimue Metauibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f412636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso00.ru/7f41a636
Hroro no pasneny 3
PeszepBHOE BpeMst 3 bubnmorexa IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
DJIEeKTPOHHbIE
No
) Tema ypoka wppoBbIe
n/n KosmuecTBo yacos oOpa3oBaTe/ibHbIE
pecypcsl
1 [Ipenmer xumuu. Pone xumuu B 1 bubnuorexa [JOK
JKA3HU YeoBeKa. Tena 1 BelecTsa https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTO1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUN U TPUEMBI 1 bubnuoreka [JOK
oOpareHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Uucteie BemecTBa U cMech. CrocoObl 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a N bHMep https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6nmoreka [JOK
6 A 1
TOMBE 1 MOTICICYIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE 2JIEMEHThI. 3HAKU 1 bubmuoreka [JOK
(CMMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
P . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIIIECCTB.

bu6mmoreka [JOK
1 X .B
0 uMirieckas popuysa. BanenTHocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB
OTHOcUTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
11
OTtHocHTeNnbHASE MOJIEKYJISIPHASL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHYECKOTO bubmuoreka [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 Du3nyecKue 1 XMMHUYECKUE SBICHUS. bubnuotexa [JOK
Xumuyeckasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycnoBusi MPOTEKAHUS bubnuoreka [JOK
15 .
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEUIECTB. bubnmnoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konudecTa, Macchl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa HOK
H yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Knaccudukanus XuMruueckux
18 eax I/IIgI) (coéI WHEHUSI, Pa3I0KEeHHS bubmmorexa [OK
peait A P : https://m.edso0.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIusl 3HAaHUHA
20 KonTponbnas padora Nel mo teme bubnnorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITUM https://m.edsoo.ru/ff0d4290
91 Boznyx — cmechk razos. Cocras bubnmoreka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIIECCTBO. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [JOK
POAA Peditl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOsI MOTydeHUsT KHCIIOpOoia B
23 nabopaTopun ZIH OMLImneHF;{(iTI/I bubmmorexa [JOK
PaTop P ' https://m.edso0.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoit 3¢ ekt xumuaeckoit
peakuuu, OHATHE O bubnuorexa [JOK
24
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUAX
TormnuBo (HedTh, Yroib U METaH).
25 3ar $I3H€I§I/Ie(1}:03 . a, CIIOCOOBI Zro bubmmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPAILECHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tomy4yenne u cobupanue bubmmorexa [JOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bomopon — anemeHT u npoctoe bu6mmoreka [JOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre U XMMUYECKUEe CBOMCTBA bubmuoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI osTydeHus BOAOPOa B bubmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmorekxa [JOK
31 «ITomyuenue u cobupanue Boopo/a,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [JOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Boruncnenus o6bpéma, KoauuecTBa
33 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Boruncnenus 005EMOB ra3oB 1o
34 ABHCHMIO PEaKIIMA Ha OCHOBE bubmmorexa [JOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIICHUH ra30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 Cocra ocHoBanwii. [lonsitue 06 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 Hacpimenabie 1 HEHACHITIICHHBIS bubmuorexa [JOK
pacTtBOpbl. MaccoBasi 011 BEIIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
ITpakTruyeckas padora Ne 5 o Teme
«IIpurotoBiieHre pacTBOPOB C bubnunoreka [JOK
38 . . .
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast pabora Ne2 o reme bubnuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KacCupUKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOICTBA
41 KHCIIOTHBIX, OCHOBHBIX U bubmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubmmoreka [JOK
OCHOBaHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XuMU4YECKHE CBOMCTBA bubnuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIATYpA,
46 cnoco((ibrl) o )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubnuoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
48 I'enernueckas cBsA3p MEKy Kilaccamu bubnuotexa [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
49 O06001IeHne U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU https://m.edso00.ru/00ad9ch2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHECHU I
[TepBBIe MOMBITKY KIIACCHPUKAITAN
51 XMMHYECKHUX A1eMeHTOB. [loHsiTHE O bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
[Iepuoanueckuii 3aKOH U
59 [lepuonnueckas cucrema bu6nmnoreka [JOK

XUMHUYECKUX djieMeHToB /I, 1.
Menpeneena

https://m.edsoo.ru/00ada52¢




bu6mmoreka [JOK

53 Heprozpt, rpymmb, HOATpYIIIS https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [TOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTa TI0 ero MOJIO0KESHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [leproaudeckoro 3akoHa
57 JUIS pPa3BUTHUS HAYKH U TIPAKTUKU. []. bubmuoreka [JOK
N. MenaeneeB — y4€Hblid, e1aror 1 https://m.edsoo.ru/00ada96e
Ipa)xTaHuH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
XAMHUYECKHAX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
> Hormast xiirecias coisp https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosnsipHast XUMAYECKas bu6nuorexa [IOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipHas bubmuorexa [JOK
XAMUYECKas! CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorekxa [{OK
62 CreneHb okHCICHHA https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHUCIUTENIN U BOCCTAHOBUTEIIH bu6mmoreka [IOK




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

KonrtponsHas padora Ne4 o reme

bu6mmoreka [JOK

65 «Ctpoenue atroMa. XUMUYECKast https://m.edsoo.ru/00adbA4gs
CBSI3b»

66 PesepBHbIil ypok. O600111IcHIE 1 bubnunoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O6o0111eHNE U bubmmorexa [IOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00ad9cb?2

68 PezepBHbiit ypok. O6001eHne u bubmmorexa [IOK

CUCTEMAaTHU3alusia 3HAHUI

https://m.edsoo.ru/ff0d61c6




9 KUIIACC

DJIeKTpPOHHbIe NN (ppoBbIE

Ne
Tema ypoka o0pa3oBaTejibHbIE
n/n P KounyecTBo 4yacoB P
pecypcsl
1 Ilepuoanueckuii 3akoH. Ilepuoanueckas cuctema 1 bubmmoreka [IOK
xUMuueckux anemeHToB 1. Y. Menaeneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XHUMUYECKUX 1 bubnuoreka [JOK
3JIEMEHTOB MEPBBIX TPEX NEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanusa u HoMeHKIIaTypa HEOPraHUIEeCKUX 1 bubnmnoreka [HOK
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XMUMUYECKOM CBSA3U U TUIIBI KPUCTATUNIMYECKUX 1 bubnnoreka IIOK
peéToK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme «IloBropenue u
5) yriyOJieHre 3HAaHUW OCHOBHBIX Pa3/IesioB Kypca 8 1
KJ1acca
6 Knaccudukanmsi XuMUIeCKUX peakivii mo 1 bubnmnoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
7 [TonsTHE 0 CKOpOCTH XUMUYECKOU peakuuu. [lonstue 1 bubnmnoreka [JOK
0 TOMOTEHHBIX U F€TEPOre€HHBIX PEAKLIHIX https://m.edsoo.ru/00adbe9a
[TonsiTue o xumMuueckoMm paBHoBecuH. DaKTOPHI,
8 BIIMAIOIINE HA CKOPOCTh XMMHYECKOUN peakiuu U 1 Bubmmorexa [IOK
p P https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
9 OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 Bubmmorexa [IOK
P https://m.edsoo.ru/00adcade
10 Teopus sneKTpoIUTUUECKON qucconuanui. CUiabHbIe 1 bubnuotexa [JOK
U crabble AIEeKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHUsI peaKIuit 1 bubnuotexa [JOK




https://m.edsoo.ru/00add448

12 XUMHUYECKHE CBOMCTBA KUCJIOT M OCHOBAHUM B CBETE bubmuorexa [JOK
MPEACTABICHUI 00 AIEKTPOIUTHUECKON AUCCOLUALIUN https://m.edsoo.ru/00add5d8
13 XHUMUYECKUE CBOMCTBA COJIEH B CBETE MPEACTABICHUI bubnnoreka HOK
00 PJIEKTPOJUTUYECKON JUCCOIHAITTT https://m.edsoo.ru/00add8b2
14 [TonsiTe 0 THApONM3E coei bubmorexa [JOK
o https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 O0001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN
t i https://m.edsoo.ru/00addd12
16 [IpakTuueckas padora Ne 1. «Pemenue bubnuoreka [JOK
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponbnas pabota No2 mo teme
17 «DQIEeKTPOIUTHYECKAs TUCCOHALINS. XUMUYECKUE bubmorexa LHOK
P ' https://m.edsoo.ru/00addec0
peaKkIu B PaCTBOPAX»
18 OO01mas xapakTepuCTHKA TaIOr€HOB. XMMHYECKHe bubmuorexa [JOK
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CoJisiHast KHCI0Ta, XUMUYECKHE bubmuorexa [JOK
CBOWCTBA, NIOJIyYEHHE, IPUMEHECHHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckast padora Ne 2 no reme «llomyuenue bubnuoreka [JOK
COJITHOM KHCJIOTBI, U3yYEHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
21 Boruucnenus no ypaBHEHUSIM XUMUUYECKUX PEAKIINM, bubnmnoreka [JOK
€CIT OJIMH U3 PEareHTOB JlaH B U30BITKE https://m.edsoo.ru/00ade488
bu6nuoreka [IOK
22 OO6mas XxapakTeprucTrKa 3J1eMeHTOB VI A-TpyIiibl
B P P 124 https://m.edsoo.ru/00ade64a
AnnotponHsie Moaudukanuu cepsl. Haxoxaenue
23 cephbl U €€ COeIUHEHUHN B IIpUpoae. XUMUYECKUE bubnnorexa LIOK
p . PHPOE. https://m.edsoo.ru/00ade64a
CBOMCTBA CEPHI
24 CepoBoniopon, cTpoeHue, GU3NIECKUe 1 XUMUYECKHE bubmmoreka [JOK




CBOICTBa

https://m.edsoo.ru/00ade802

Oxcunpl cepbl. CepHas KUCIOTa, (U3UYECKUE U

bu6nuoreka [JOK

25
XUMHYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE

26 MIPOMBIIIJICHHOTO CIIOCO0a MOTYYCHHS CEPHOU bubnmoreka [JOK
KHUCJIOThL. XMMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIEH https://m.edsoo.ru/00adec8a
Cpelbl COeIMHEHUSIMU CEPhI

97 Brrunciienne MaccoBoi 1071 BbIXOAA IPOYKTA bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adec8a
OOmiast xapaKTepUCTHKA PIEeMEHTOB V A-TpyTIibL.

28 A30T, pacnpocTpaHeHue B IpUpoJie, prusmueckue u bubmmorexa LOK

> pactip pu PHPOAE, https://m.edsoo.ru/00adeea6

XUMHYECKHE CBOMCTBA

29 AMMHaK, ero (GU3NIECKUe U XMMUYECKHE CBONCTBA, bubnmnoreka HOK
MIOJIyYEHUE U IPUMEHEHUE https://m.edso0.ru/00adf004

30 ITpakTryeckas padora Ne 3 o teme «Ilonyuenue bubnmnorexka HOK
aMMUaKa, U3y4E€HHE €ro CBOUCTBY https://m.eds00.ru/00adf180

31 A3oTHas KuC0Ta, €€ GPU3NIECKHNe U XUMHUYECKUE bubmuotexa [JOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHS B

32 KaueCcTBe MUHEPATbHBIX YA0OpeHUN. XUMHUUYECKOe bubmuotexa [JOK
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl COEAUHEHUSIMHU https://m.edsoo.ru/00adf518
azoTa

33 ®dochop. Oxcun pochopa (V) u pochopnas kucnora, bubnmoreka [JOK
¢bu3nyecKkre 1 XUMUYEeCKHe CBOMCTBA, MOTyYeHHE https://m.edso0o.ru/00adf68a
Hcnonk3oBanue ¢pocdaToB B KaUECTBE MHHEPAITBHBIX

34 noOpeHwuii. 3arpsi3HeHUE MPUPOTHON CPEIBI bubmmorexa [JOK
YAOOP $ P pup P https://m.edsoo.ru/00adfc20
dbocdharamu

35 Yrnepon, pacnpocTpaHeHue B IpUpoie, PrU3nIecKue bubnmoreka [JOK




1 XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c

OKCI/I,I[H yriepoaa, ux (1)I/ISI/I‘ICCKI/IC Hn XUMHYCCKHC

bu6nuoreka [IOK

36 CBOMCTBA. DKOJOTMYECKHUE IPOOJIEMEBI, CBSI3aHHBIE C
P https://m.edsoo.ru/00adfebe
okcuaoMm yriepoza (1V)

37 VYrosbHast KUCIOTA U €€ CoNn bubmmorexa [IOK

https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o teme "llonyuenue

38 JeKucioro raza. KauectBeHHas peakius Ha bubmmorexa [TOK
_ . P https://m.edsoo.ru/00ae027e
KapOOHaT-HOH

39 [lepBoHayanbHbIe MOHATUS 00 OPTaHUYECKUX bubmuorexa [HOK
BEILIECTBAX KAaK O COEUHEHUAX yriepoa https://m.edsoo.ru/00ae054e

40 Kpemuunii u ero coeiuHeHUs bubmorexa LOK

p https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5. Pemenue
41 AKCIIEPUMEHTATBHBIX 33134 10 TeMe «Bakueime brbmmorexa LTOK
P https://m.edsoo.ru/00ae0bf2
HEMETAIIJIbl U UX COCTMHEHUS

4 KonTponbnas padorta Ne3 no teme «Baxueiiue bubnmnorexka HOK
HEMETAJUIBI U UX COCIAUHECHUS» https://m.edsoo.ru/00ae0e18
OO6m1ast XxapakTepruCTUKa XUMUYECKHX IJIEMEHTOB —

43 METAJUTOB. MeTaJinuecKkas CBsI3b U METAJIIMYECKast bubmuotexa [JOK
KpUcTaJuIM4eckas pemeérka. Gusnyeckne cBONCTBA https://m.edsoo.ru/00ae103e
METaJJIOB

44 XHUMUYECKUE CBOWCTBA METAJIJIOB. bubmuorexa [JOK
DNEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUHA METAJUIOB https://m.edso0o.ru/00ae1156
O6u1re ciocoObl mosryyeHust MeTayuoB. CIaBsl.

45 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX peaKIni bubmmorexa [JOK

P P ’ https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKUT MIPUMECH

46 [TonsiTHE O KOPPO3UU METAIIOB bubmmoreka [JOK




https://m.edsoo.ru/00ael278

47 [llenounble MeTAILITBL bubmmorexa [IOK
https://m.edsoo.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPHS U KIS bubmorexa LOK
A AP A P https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenbHbIE METAJIbI — KAJIBIUA 1 MarHui bubmorexa [JOK
t https://m.edsoo.ru/00ae15e8
50 BakHeiime coeqMHEHUS KaJIbIIS bubmorexa [JOK
A t https://m.edsoo.ru/00ae15e8
51 O06o0011IeHre U CUCTEMAaTU3allUsl 3HAHHIMA
N N bubmuorexa [JOK
52 K 0
€CTKOCTb BOJIBI U CIOCOOBI €€ yCTpaHeHHs https://m.edsoo.ru/00ae1886
53 [IpakTuueckas pabora Ne 6 mo teme "KEcTkocTh bubnmnoreka [HOK
BOJBI U METOABI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
bu6nuoreka [IOK
54 A 7
JTOMITHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHJIA U THIPOKCHIA bubmmorexa LOK
P A AP s https://m.edsoo.ru/00aelc64
bu6mmoteka [IOK
56 K
1eso https://m.edso0.ru/00ae1d86
57 Oxcupl, TuIpoKcU b U conn xkenes3a (1) u xenesa bubnuotexa [JOK
) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CUCTEMAaTH3al|sl 3HAHHMA
ITpakTruyeckas padora Ne 7. Pemenue
59 AKCIICPUMEHTAIIBHBIX 3a71a4 110 TeMe «Baxuewme bubmorexa [TOK
P A https://m.edsoo0.ru/00ae3de8
METaJUTbl U UX COCTUHCHUS
60 Brruncnenus mo ypaBHEHUSIM XUMHUECKUX PEAKIIUH, bubmunoreka [JOK

C€CJIM OAVH U3 pCarcHTOB [1dH B HU30BITKE HUIIN

https://m.edsoo.ru/00ael1750




COJCPKUT MpUMecH. Brruncienus MaccoBoi 40U
BBIXOJ[a IPOYKTA PEAKLIMHU

61 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1
62 Konrtponsnas padora Ne4 o teme «Bakneiimne 1
METaJUIbI U UX COCIMHEHUS
63 BemectBa 1 Matepuanbl B HOBCEIHEBHOM KU3HU 1 bubnnoreka HOK
4eJI0BEKa https://m.eds00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPeAbI 1 bubmmorexa [JOK
https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHny 3K0I0rMYecKUX IpoodemM 1 Eggﬁﬁfgg?ﬁ}é 0264270
66 PesepHblil ypok. O6001IEHHE U CHCTEMAaTH3aIHs 1 bubnnorexka HOK
3HAHUU https://m.edsoo.ru/00ae0dOa
67 PesepBHblil ypok. O600111€HNE U CUCTEMATH3alIHS 1 bubmuoreka [JOK
3HaHUHN https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O600111€HUE U cCCTeMaTH3alus 1 bubnuoreka [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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