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IHHOACHUTEJIBHASA 3AIIMCKA

1. Conep:xanue yueGHOIro mpeamMera.
Conep:xxanne odyuennus B 8 kiacce. [leppoHavyaibHble XUMUYECKHE MOHSATHSA.

IIpenmer xumun. Posib XuMKM B ’KU3HU Y€I0BEKa. XMMHUS B CUCTEME HayK. Tena U BelllecTBa.
®usnyecKrue CBOMCTBA BEHIECTB. ArperaTHoe COCTOsTHUE BelecTB. [loHaTHe 0 MeTOMax MO3HAHUS B
xumuH. YucTeie BenecTBa U cMec. CriocoObI pa3/IeliCHHs] CMECEH.

ATOMBI M MOJIEKYJIbl. XUMUYecKre 351eMeHThl. CHMBOJIBI XUMHUECKHX 3J1eMeHTOB. IIpocThie u cioxHbIe
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popmyiia. BareHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BetecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBast 1011
XUMHYECKOTO 3JIEMEHTa B COETMHEHHH.

KonmuectBo BemecTBa. Monbs. MorsipHast Macca. B3anMocCBsI36 KOMUYECTBA, MACCHI U YHICIIA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacu€rel o hopmyliaM XUMHUYECKUX COCIHMHEHHIA.

duznyeckre 1 XUMUYECKUE SIBJIEHUA. XUMUYEeCKast pcaKkuusa u eé IIpU3HAKU. 3akoH COXpaHCHUA MACChI
BelIecTB. XUMUUeckne ypaBHeHns. Kinaccuukanmst XuMuuecknx peakunid (COennHeHw s, pa3IoXKeHNs,
3aMeIeHus, oOMeHa).

Xumuyeckuii 3xcnepumenm: 3HaKOMCTBO C XUMHUYECKOH TIOCYI0H, TIpaBUIaMH paboThI B 1TaOOPaTOPUH U
npuéMaMy 00paIeHns ¢ TabopaTOPHBIM 000PYAOBaHNEM, U3YUEHNE U ONMUCaHue (PU3NUECKUX CBONCTB
00pa3IioB HEOPTaHUICCKUX BEIIECTB, HAOMoAeHN e (PU3udecKuX (TUIaBICHUE BOCKA, TAsSHUE JIBIIA,
pacTupaHue caxapa B CTyIKe, KHIIEHUe U KOH/ICHCAIIH BOAbBI) U XUMHUYECKHUX (TOPEHHE CBEYH,
MIPOKATMBAaHUE METHON TPOBOJIOKH, B3aUMOIEHCTBHE MeJla C KUCIIOTOW) SBJIICHUH, HAaOIIOIeHNE 1
OIMCaHWe MPU3HAKOB MPOTEKAHN XUMHYECKUX Peaknii (pa3ioKeHne caxapa, B3anMOICHCTBIE CEPHOM
KHCJIOTHI C XJIOPUIOM Oapus, pasnoxkeHue ruapokcruaa menu (II) mpu HarpeBannm, B3anMoaeicTBIE
xKenesa ¢ pactBopoM conu Meau (II), n3ydenue crmocoboB pasaeneHus cMeceil (C TOMOIIBI0 MarHUTa,
(uIpTpOBaHME, BRIIAPUBAHNE, TUCTHILIIANNS, XpoMaTorpadus), MpoBeIeHNEe OYUCTKH TTOBAPEHHOM COITH,
HaOIIO/ICHHE U OMMCaHKE PE3YIbTATOB IMPOBEISHIS ONBITA, WIITIOCTPUPYIOIIETO 3aKOH COXPaHEHHS
MAaccChl, CO3JTaHUE MOJIEel MOJIEKYII (IapOCTEeP KHEBBIX ).

BaxHejilue npeacTaBuTe/ M HEOPraHM4YeCKUX BelleCTB.

Bozayx - cmech razoB. CocraB Bo3ayxa. Kucmopon - anemeHT U ipoctoe BemecTBo. Haxoxnenne
KHCIIOpOAa B IpHUpoie, GU3MICCKHE U XUMHIECKHE CBOMCTBA (peakiinu ropenns). Okcumsl. [IpuMenenmne
kucnopona. CriocoObI MOMyYeHHs KHCIOPO/a B JIA00OPaTOPHH U MPOMEIIIIEHHOCTH. KpyroBopot
kuciopoza B npupoae. O30H - alIoTpomHast MOAU(HUKAINS KACIOPO/Ia.

TennoBoit 3 PeKT XUMUUECKON peakny, TEPMOXUMHUYECKHE YPAaBHEHHS], 9K30- U 3HAOTEPMUUIECKUE
peakunu. TOIUIMBO: yroiab U METaH. 3arps3HeHue Bo3lyXa, yCUIeHHe HapHUKOBOro 3¢ dekra,
pa3pyLeHne 030HOBOIO CIIOS.

BOILOpO,Z[ - DJICMCHT U IPOCTOC BCILICCTBO. HaXO)K,I[eHI/Ie BOAOpOJa B IpUpoac, (1)I/I3I/I‘IGCKI/I6 u
XHUMHUYCCKHUEC CBOﬁCTBa, IIPUMCHCHUC, CITOCOOBI MOJIy4CHHUH. Kucmors! u conu.

MomnsipHblii 00BEM Ta30B. Pacuérsl Mo XUMHUECKUM YpaBHEHHUSIM.

du3ndecKre CBOMCTBA BOJEI. BO,I[a KaK paCTBOPHUTCIIb. PaCTBOpBI. HaCBIH_IeHHLIG 1 HCHACBIIICHHBIC
PaCcTBOPHL. PaCTBOpI/IMOCTL BCIICCTB B BOJIC. MaccoBas J0JIA BCIICCTBA B paCTBOPC. XuMuyeckue
CBOMCTBa BOJIEI. OcnoBanus. Poib PacTBOPOB B MIPUPOAC 1 B JKM3HU YCIIOBCKA. prr‘OBOpOT BOJIBI B
npuponac. 3an513H€HI/Ie MMPpUPOAHBIX BO. OxpaHa 1 OYHMCTKaA IMPUPOAHBIX BOA.



Knaccudukarus Heoprannueckux coequaenuii. Oxcuapl. Kimaccuduxarmst OKCHIIOB: colieo0pa3yroiue
(OCHOBHBIE, KHCIOTHBIC, aM(OTEPHBIC)

u HeconeobOpasyronme. Homenknarypa okcunos. dusnueckue 1 XUMUYECKHE CBOMCTBA OKCHJIOB.
ITonyuenue okcuI0B.

OcHoBanns. Knaccudukanus ocHoBaHU: METOUN U HEPACTBOPUMBIE OCHOBaHUs. HoMeHkmaTypa
ocHoBaHM. u3nueckre 1 XUMUYECKHE CBOMCTBA OCHOBaHM. [lomydueHre ocHOBaHUM.

Kucnorsl. Knaccngukanus kucnor. Homenknarypa kucinor. @uzndeckue 1 XUMUYECKHE CBOUCTBA
kucnot. Psg akruBnoctu metayuioB H.H. bekerosa. [lonyyeHue KUCnorT.

Comu. Homenknatypa comneil. @u3nyeckue 1 XUMUYECKUE CBOMCTBA coneil. [lomyuenue comeii.
I'enernueckast CBSI3b MKy KJIaCCAMH HEOPTAHUYECKUX COSTUHECHHM.

Xumuueckuii Ixcnepumenm: Ka4eCTBEHHOE ONpeIeTIeHIE COJIEPKAHUA KUCIOpO/ia B BO3/yXe, MOIy4eHHUE,
cobupaHue, pacrio3HaBaHUE U U3YUYEeHHE CBONCTB KHCIOPO/Ia, HAOIIOICHIE B3aUMO/ICHCTBHSI BEIIIECTB C
KHCJIOPOJIOM U YCITIOBHUSI BOSHUKHOBEHUSI U MIPEKpallieHus roperns (Toxxapa), 03HaKOMIICHHE ¢ 00pa3iaMu
OKCHJIOB ¥ OIMCaHHUE MX CBOMCTB, MONy4eHUE, COOMpaHHe, paclio3HaBaHUE U N3yUCHUE CBONCTB
Bojiopona (TopeHwe), B3auMoielicTBre Bogopoaa ¢ okcuaoM mean (1) (Bo3MokHO MCITONTb30BaHNE
BHJICOMATEPHUAIOB), HA0IIOIeHHE 00Pa3IIOB BEIIECTB KOJIMUECTBOM 1 MOJIb, HCCIIEIOBAHNE OCOOCHHOCTEH
pacTBOpPEHHUS BEUIECTB C PAa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJIEHUE PACTBOPOB C OINPEEIEHH O
MacCOBOM J1oJieil pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJIBI C METAJUTAMH (HATPHEM U KaJIBIIHEM )
(BO3MOYHO HCITONh30BaHUE BUJICOMATEPUAIIOB), MICCIIEOBaHIE 00pa3I[0B HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, Ha6J'II-0)IeHI/Ie N3MCHCHUSA OKpAaCKU MHIAWKATOPOB B paCTBOPax KMUCJIOT U IlIGJ'[O‘-IGfI,
n3ydeHune B3anmosieiicTeust okcuaa meau (II) ¢ pactBopom cepHO# KUCIOTHI, KUCIIOT ¢ METaJIaMH,
peaxmuii HeHTpaau3aIiy, TOoJyIeHne HEPACTBOPUMBIX OCHOBAHHM, BRITECHEHNE OHOT0 METaJUIa JPYTUM
W3 pacTBOpa COJIH, PEIIeHHNE IKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «BakHelme KI1acchl HEOpraHMIeCKUX
COCTMHEHUI».

IMepuoaunyeckuii 3axoH u Ilepuoanyeckas cucrema xumuuyeckux jaeMmenToB .. MenjaesneeBa.
Ctpoenune aToM0OB. XuUMHYecKas cBsI3b. OKUCIUTETHHO-BOCCTAHOBUTEIbHBIE PeaAKIIUH.

IepBbIe TOMBITKU KIACCH(PUKAITUN XUMUYECKHIX 3JIeMEHTOB. [IOHSTHE O IPyIax CXOMHBIX AIEMEHTOB
(EenoYHbIE U IENTOYHO3EMENTbHBIC METAIUTbI, TAJIOTeHBI, HHEPTHBIE Ia3bl). DIEMEHTHI, KOTOPbIE
o0pasytoT aMm(poTepHBIE OKCHIBI U TUAPOKCHIBL.

ITepuoanueckuii 3axoH. Ilepuoguueckas cucrema xumudeckux snemeHToB .M. Menjeneesa.
Kopotkonepuonnas u jumaHONIEproanas Gpopmel [leproanaeckoil CHCTEMBI XUMUYECKUX 3JIEMEHTOB
J.W. Menpneneesa. Ilepuoas! u rpynmnsl. @U3NYECKUI CMBICIT OPSAIKOBOIO0 HOMEPA, HOMEPOB IEPUOA U
TPYIIIBI YIIEMEHTA.

Crtpoenne aromoB. CoctaB aTOMHBIX sifiep. M30Tonbl. DnekTponbl. CTpoeHHE IIEKTPOHHBIX 000I0YEK
aToMoB MepBbIX 20 xuMuyeckux 31aeMeHToB [lepuonnueckoii cucremsl .M. Menaeneesa.
XapaKTepuCTHKa XMMUYECKOr0 3JeMEHTa 10 ero nojoxxkeHuro B Ilepuoanueckoit cucreme ..
Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA pagnyCca aTOMOB XUMHUUYCCKUX 3JIEMCHTOB, MCTAJINIMUCCKUX U
HEMETAININYECKUX CBOMCTB II0 rpyimaMm U nepuogam.

3naudenue [leproanueckoro 3axoHa U [leproguueckoi CHCTEMBI XUMUYECKUX JIEMEHTOB IS Pa3BUTHS
Hayku U npaktukd. .M. MenaeneeB - yu4€HbII U rpakJaHUH.

Xummdeckas cBa3b. KoBameHTHas (HOJ'IHpHaH )51 HeHOJ’ISIpHaSI) CBA3b. SHGKTPOOTPI/II_IaTGHLHOCTL
XHMUYCCKHUX PJIeMEHTOB. MIoHHAs CBS3b.

Crenenb okucieHns. OKHUCINTEIbHO-BOCCTAHOBUTEILHBIC peakuuu. Hpoueccm OKHUCJICHUA U
BoccTaHOBIEHUS. OKUCIUTEIIN U BOCCTAHOBUTEIIH.



Xumuueckuil sxcnepumenm: u3y4eHue o0Opas3ioB BELIECCTB METAIJIOB M HEMETAIJIOB, B3aHMOJICHCTBIE
TUAPOKCHUIA ITUHKA C PACTBOPAMH KUCJIOT U IIEJI0YEH, MPOBEACHIE ONBITOB, HIUTIOCTPUPYIOMIUX TPUMEPHI
OKHCITUTEIILHO-BOCCTAHOBUTEIBHBIX PEaKIuil (TOPeHUE, PEAKIIUN Pa3JIOKCHHUSI, COSTMHECHNUS).

MexnpeaMeTHbIe CBA3H.

Peanusamus MexmnpeaMeTHBIX CBsI3€l MpU U3y4eHUH XUMHHU B 8 KJIaCCe OCYILECTBIISIETCS Yepe3
HCTIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUHBIX MTOHATHH, TaK U TIOHSITHH, SIBIISIONINXCS CUCTEMHBIMU
JUTA OTJENMBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'0 IIUKIIA.

OO01Me ecTeCTBeHHO-HAYYHBIC ITOHSITHS: HayJHbIN (haKT, TUIIOTE3a, TCOPHUs, 3aKOH, aHAJIM3, CUHTE3,
KJIacCU(pUKAIHS, TEPUOTUIHOCTD, HAOIOJICHHUE, SKCIICPUMEHT, MOJICIMPOBAHUE, H3MEPEHHE, MOJICIb,
SIBJICHUE.

dusuka: MaTepus, aTOM, DJICKTPOH, POTOH, HEUTPOH, MOH, HYKJIH]I, ©30TOIIbI, PaMOaKTHBHOCTD,
MOJIEKYJIa, JIEKTPUYECKH 3apsi]l, BELIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3,
(M3MUECKIE BEIIMYNHBI, SIUHUIBI H3MEPEHHUS, KOCMOC,

IUIaHeThI, 3BE31b1, CoIHIIE.
Buonorus: ¢porocunres, apixanue, orochepa.

I'eorpadus: armochepa, ruapocdepa, MUHEPAJIbI, TOPHBIC TIOPO/IbI, TIOJIE3HBIE HCKOIIAEMbIE, TOILINBO,
BOJIHBIE PECYPCHIL.

Conep:xanue od0yuenusi B 9 kiacce. BenecTBo u XuMuieckas peaxius.

[Tepuommueckuii 3akoH. [lepuoguaeckas cucreMa xumuaecknx daemenToB .M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHYECKHX AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB,
KaJusl, KaJTbLUs ¥ UX COeIMHEHNH B COOTBETCTBHH C TIOJIOKEHHEM 3JIeMeHTOB B lleproamdeckoil cucreme
Y CTPOCHHEM HX aTOMOB.

CrpoceHue BelecTBa: BUAB XUMHUCCKOHN CBSI3H. THITH KPUCTAITMIECKUX PEIIETOK, 3aBHCHMOCTEL CBOMCTB
BEIIECTBA OT TUIA KPUCTAITMUECKON PEIIETKY U BUJIa XUMUYECKON CBSI3H.

Knaccudukarms n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XMMIYECKIE CBOMCTBA BEIECTB,
OTHOCSIINXCS K Pa3IMIHbIM KlaccaM HEOPTaHWIECKUX COCOMHCHHH, TeHeTHIeCKas CBS3h
HEOPTaHWYECKUX BEIIECTB.

Kiaccndukarus XuMIgecKuX peaKkIuii 1o pa3IndHbIM IPU3HAKaM (IT0 YHCITy U COCTaBY yYaCTBYIOIIHNX B
PEaKINy BEMIECTB, 10 TEIIOBOMY 3(h(eKTy, M0 H3MEHEHHIO CTENeHel OKUCICHHS XUMHUIECKUX
3JIEMEHTOB, 10 0OPATHMOCTH, TI0 YYACTHIO KaTaau3aTopa). DK30- M SHIOTEPMHUIECKHAE PEAKIIHH,
TEPMOXUMHUYECKHE YPAaBHEHHUSI.

[ousTe 0 ckopocTH XUMHUYECKOH peakiuu. [loHsTHE 00 00paTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusix. [ToHsATHE O TOMOT€HHBIX U reTeporeHHbIx peakuusax. [lonarue o xkatamuse. Ilonstue o
XMUMHYECKOM paBHOBeCHH. DaKTOPHI, BIUAIOMINE HA CKOPOCTh XUMUUECKOH PEaKIMH U MOJI0KEHUE
XMUMHYECKOTO PAaBHOBECHSI.

OKHCIINTEIHHO-BOCCTAHOBUTEILHBIC peaKknuu, 3JI€KTpOHHI:II>i OalaHC OKUCIUTENbHO- BOCCTAHOBUTCIIBHOU
peaKknuu. CocrapieHue ypaBHeHI/Iﬁ OKHCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C UCIIOJIb30BaAHHNEM
MCTOJa 3JICKTPOHHOI'O OanaHca.

TeOpI/ISI BHGKTpOHHTH‘IGCKOﬁ JUCCOIHAaIm. QHCKTpOJ'II/ITBI 1 HEOJICKTPOJINTHL. KaTHOHBI, AHHOHBI.
Mexanusm AUCCoHalU BECHICCTB C pA3JIMYHBIMU BUAAMU

XUMHUYECKO# cBs3u. CTelleHb JUCCOIMaIu. CunbHBIE U cladble OJICKTPOJIHUTHI.



Peakuuu noHHOTO obmeHa. YcaoBus MPOTCKaHUsA peaKum?I HOHHOI'0 O6MeHa, IIOJIHBIC U COKpaHIéHHI)IC
HWOHHBIC YPAaBHCHUA pCaKHHﬁ. CBolicTBa KHUCJIOT, OCHOBAHHUM U COJICH B CBETE Hpe[[CTaBHeHI/Iﬁ 00
SHGKTPOHI/ITI/I‘IGCKOI\/'I JUucconuanum. KauectBeHnHbIC pCaKuuu Ha MOHBI. IlonsTue o TUApPOJIN3C coJIeH.

Xumuueckuil sxcnepumenm: 0O3HAKOMIICHUE C MOZCISMU KPUCTAJUIMYECKUX PEHIETOK HEOPTaHUIECKUX
BEIIECTB - METAIOB U HEMETa/UIOB (rpaduTa n ajaMasa), CIOKHBIX BELIECTB (XJI0pHIa HATpusl),
MCCIICI0BAHNE 3aBUCHMOCTH CKOPOCTH XUMHYECKON PEaKIMU OT BO3CHCTBUS Pa3inuHbIX (aKTOPOB,
HCCIICIOBAHUE HIIEKTPOIPOBOAHOCTH PACTBOPOB BEILIECTB, TPOLECCa AUCCOLMAIIMU KUCIIOT, LIEI0YeH 1
cosieit (BO3MOKHO UCIIONB30BAaHHE BUICOMATEPHAIIOB), IPOBE/ICHUE ONBITOB, MILTIOCTPUPYIOIINX
MPHU3HAKY MPOTEKaHUS Peakiii HOHHOro oOMeHa (00pa3oBaHHe Ocallka, BBIJCICHUE ra3a, 00pa3oBaHue
BOJIbI), OTIBITOB, WIITIOCTPUPYIOIIUX IIPUMEPBI OKUCIIUTEbHO-BOCCTAHOBUTENBHBIX peakni (TopeHue,
pEaKIMK Pa3IoKEeHUsI, COSTMHCHNUS ), PACTIO3HABAHUE HEOPTAaHMUYECKUX BEIIECTB C IIOMOIIBIO
Ka4YC€CTBECHHBIX peaKHI/Iﬁ Ha MOHBI, pCHICHUEC SKCIICPUMECHTAJIbHBIX 3a/1a4.

HeMeTanasl 1 HX COCAMHECHUSA.

O6mias xapakTepucTKa rajnoreHoB. OCOOEHHOCTH CTPOSHHS AaTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIICHHS.
Crpoenne 1 pU3NUECKHE CBOWCTBA MPOCTHIX BELIECTB - TAIONEHOB. XUMHUECKHE CBOMCTBA Ha ITpUMepe
xJIopa (B3auMOJIEHCTBHE C METaIaMH, HEMeTaJIaMu, TiesiouaMu). XsopoBogopo. CoistHast KUCIIOoTa,
XMMHUYECKHE CBOMCTBA, NIOJIy4eHUE, TpuMeHeHue. [lelicTBue

XJIOpa ¥ XJIOPOBOJIOPO/Ia HA OPTaHU3M YelnoBeKa. BaxxHel e XJIopuabl U UX HaXO0XKAEHUE B IPUPOJIE.

O6mrast xapakTepucTuka 3y1eMeHTOoB VIA-rpymibel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC
crenenn okuciieHus. CTpoeHne u (pU3nIecKre CBOWCTBA MPOCTHIX BEIIECTB - KUCIOPOa U CEPBI.
AJIOTpOITHBIE MOAU(UKALIUN KACIOPOa U Cephbl. XUMHUECKUE CBOMCTBA cepbl. CepoBOI0PO/I,
cTpoeHune, pu3ndeckne U XuMudeckre cBorcTBa. OKCHIBI Cephl KaK IMPEICTaBUTENN KUCIOTHBIX
okcuoB. CepHast KHCIIOTa, U3HYECKUE H XMMUYECKIE CBOWCTBA (00IUe KaK MpeACcTaBUTeNs Kiacca
KHCJIOT U crieruduueckre). XMMHYSCKUE PEaKIIHH, JISKAIIUE B OCHOBE IPOMBIIIIIEHHOTO criocoba
TIOJTYYCHUSI CEpHOM KUCITOTHL. [IpuMenenune cepHoit KuciaoThl. Conu CepHON KUCIIOTHI, KaueCTBCHHAS
peaknms Ha cynbdaT-uoH. HaxoxaeHne cepbl 1 e€ CoequHeHUH B IpupoIe. XUMUYIECKOE 3aTrpsA3HCHUE
OKPY’KaIOIIEeH cpelibl COeNMHEHISIMI CEPhI (KHCIOTHBIE TOXK/IU, 3arpsA3HEHNE BO3TyXa U BOIOEMOB),
CIIOCOOBI €r0 MPEIOTBPAIICHHS.

O61mas xapakTepucTuKa 3J1eMeHTOB VA-Tpymiibl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
CTETIeH! OKHCIICHHs. A30T, pacCpoCTpaHEHUE B MPUPO/Ie, GU3NIECKNE U XUMUYECKHE CBOWCTBA.
KpyroBopot a3ora B mpupoze. AMMHaK, ero (Pu3udecKue 1 XUMHYECKHIE CBOMCTBA, MTOTyUeHHE U
npumeHnenne. Conn aMMOHHMS, WX (PU3MUECKIe U XMMAYECKHe CBOWCTBA, TpuMeHeHne. KadecTBeHHas
peaxius Ha MOHBI aMMOHHSI. A30THas KHCJIOTa, €€ oTy4eHne, GU3NIecKne 1 XUMHUIEeCKe CBOWCTBA
(o0mme Kak MpeacTaBUTENS Kilacca KHCIOT U crierududaeckue). Vcmonp30BaHne HUTPATOB U COJICH
aMMOHUS B Ka4eCTBE MUHEPAIBHBIX yI0OpeHnH. XMMHYIECKOe 3arps3HEHNE OKPYKAIOIIEeH Cpebl
COCIMHEHUSIMH a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHNE BO3/IyXa, TOYBEI U BOJ0EMOB). Docdop,
aJmoTponHbIe MoauduKanuu Gocdopa, puudeckue u xummaeckue cpoiictea. Oxcun dochopa (V) u
tdhochopras xkucnora, puznIecKkre 1 XMMHUIECKHEe CBOKCTBA, TonydeHue. Mcnons3oBanue GocdaToB B
KauecTBe MUHEPaTbHBIX YIOOPEHHIA.

O6mas xapakreprucTka 31eMeHToB [VA-rpynnsl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
CTEIIEHH OKHCJICHUs. YTIepo, asIOTPOIIHbIE MOAN(UKALINY, PACTIPOCTPAaHEHHE B IPUPOE, (PU3HIECKHE
U XuMHUecKue cBoiicTBa. Ancopouus. Kpyrosopor yriepona B npupoze. Okcusl yriepoaa, ux
(u3nvecKre 1 XMMHUYECKUE CBOMCTBA, IEHCTBUE HA )KUBBIE OPIraHU3MbI, IOIyYEHHUE U IPUMEHEHUE.
Okonoruyeckue npoOnemMsl, CBsI3aHHbIE ¢ OKcuaoM yriaepoaa (IV), runoresa riio0aibHOrO MOTEIICHUS
KJIMMaTa, MapHUKOBBIA 3 QeKT. YTonpHas KUCIO0Ta U e€ CONu, NX (PU3NYECKUEe U XMMUYECKHE CBOWCTBA,
nojiydeHue u npumeHenne. Kauectsennas peakius Ha kapOoHaT-uoHEL. Mcrons3oBanne kapOOHATOB B
OBITY, MEIMIIHE, TPOMBIIIJICHHOCTH U CEJILCKOM XO3sIHCTBE.



[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriepoaa (MeTaH, STaH,
STHJICH, alleTHJIeH, 3TAaHOJM, TIULEPUH, YKCYCcHas KucioTa). [IpuponHbie HCTOYHUKHN YTIIEBOAOPOIOB
(yroms, IpUpOAHBIi ra3, He(Th), IPOMYKTH UX MepepadboTku (OEH3MH), UX POk B OBITY U
MpoMbIIUIeHHOCTH. [IoHsTHE 0 OMONTOrnYecKr BaXKHBIX BEIIECTBAX: JKUPaAX, OENKax, YriIeBoJax - U UX
POJH B )KM3HU 4YelloBeKa. MaTepralibHOe €AMHCTBO OPTaHMUYECKUX U HEOPTaHUYECKUX COSANHEHUH.

Kpemuuii, ero ¢hmsndeckne u XUMHUYECKHE CBOHCTBA, TIOJTydeHHe 1 TpuMeHeHne. CoeiMHeHNs KPEMHHUS B
npupoae. O6mme npeacrapieHus 06 okcuzae kpeMuusi(IV) u kxpemuaneBoit kuciore. CHIMKATHI, UX
HCITIOJIB30OBAHHUEC B 6I>ITy, MCIUINHE, HpOMI)IHIHeHHOCTI/I. Ba)l(Heﬁﬂllde CTpOI/ITCJ'II)HI)IG MaTepI/IaJII)I:
KepaMHKa, CTEKJIO, IIEMEHT, OCTOH, Jkene300eToH. [IpobiieMbl 0€30MacHOr0 UCIIOIb30BAHUS
CTpOI/ITeIH)HBIX MaTepI/IaJIOB B HOBCCI[HCBHOI\/'I JKU3HU.

Xumuueckuil sxcnepumenm: u3ydeHue o0Opas3oB HEOPraHMYECKUX BELIECTB, CBOMCTB CONISTHON KUCIIOTHI,
MMPOBCICHUEC KaYCCTBCHHBIX peaKHI/II\/'I Ha XJIOpHUA-UOHBI 1 Ha6J'IIOI[eHI/Ie IIPHU3HAKOB UX IPOTCKAHUA,
OIBITHI, OTPAXKAIOIIUEC (1)I/I3I/I‘ICCKI/IC M XUMHYECKHE CBOMCTBA I'aJJON€HOB U X COC):[I/IHCHI/Iﬁ (BOSMO)KHO
HCTIOJIb30BaHKE BUICOMATEPUAJIOB), O3HAKOMIICHHE ¢ 00pa3llaMi XJIOPUIOB (TaJOreHHI0B),
O3HaKOMJIEHHE C 00pa3liaMu cepbl U €€ COeTMHEHUAMH (BO3MOKHO MCTIOIB30BaHHE BUICOMATEPHAIIOB),
HaOII0/IeHHe TIpollecca 00yTIIMBaHMsI caxapa Moj AeHCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI,
H3yYeHHE XUMHUYECKHX CBOMCTB pa30aBIICHHON CepHOM KUCIIOTHI, IPOBE/ICHIE KAYECTBEHHOW PEaKIInU Ha
cynb(haT-HoH U HAOIIOJIeHUE MTPU3HAKA e€ TIPOTEKaHUS, O3HAKOMIIEHHE ¢ (PU3NIECKUMH CBOWCTBAMHU
asora, ¢ochopa 1 ux coeqMHEHUH (BO3MOXKHO MCITOJIb30BaHUE BUICOMATEPUAJIOB), 00pa3aMu

a30THBIX U (ocHOPHBIX YIOOpEHUH, MOTyueHue, COOMpaHue, paclio3HaBaHUE U U3yUCHHE CBONCTB
aMMHaKa, IPOBEJICHHE KAYeCTBEHHBIX PEaKInii Ha MOH aMMOHUS B (pochaT-uoH 1 U3ydeHUe MPU3HAKOB
WX MPOTEKaHUs, B3aUMOJIEHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHCIIOTHI C MEIBIO (BO3MOXKHO
WCIIOJIb30BaHME BUIEOMATEPHANIOB), N3Y4YEeHNE MOIeNIel KPUCTAINTHIECKUX PEmIETOK anmMasa, rpadura,
¢bynnepeHa, 03HAKOMIIEHHE C IIPOLIECCOM aJICOPOLMM PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOICTBOM IIPOTHBOTra3a, ojyueHue, cCoOupaHue, paclio3HaBaHue U U3ydeHUE CBOUCTB YIIIEKUCIOTO
rasa, IpoBeJeHUE KaUeCTBEHHBIX PEAKIUi Ha KapOOHAT U CHIIMKAT-UOHbI U U3yYEHUE IPU3HAKOB UX
MIPOTEKaHUs, 03HAKOMIICHHUE € IPOAYKIMEN CUIMKATHON IPOMBIIIJICHHOCTH, PEIICHUE
JKCIEPUMEHTANIBHBIX 3aJa4 110 TEME

«BaxxHeilimme HeMeTaIIbI U UX COSTUHEHU.
MeTaJJIbI M HX COEIHHEHHUS.

O01as XxapakTepruCTHKa XUMHUYECKUX JIEMEHTOB - METAIJIOB HA OCHOBAHHUHY UX TTOJIOKEHUS B
[Tepuommyeckoii cucremMe XumMudeckux 3memenToB J[.M. MenneneeBa u ctpoeHus: atromoB. CTpoeHHE
MeTayuIoB. MeTraymndeckast CBsI3b M METAITMYECKask KPUCTAJUINYECKast peméTka. DIeKTPOXIMIYeCKUI
PSAI HAPsDKEHUH MeTauioB. GU3NYecKre M XUMHIECKHE CBOMCTBA MeTautoB. O01Ire criocoob!
rony4deHusi MeTasuioB. [loHsITHE O KOPPO3UH METAIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3HH.
CrnaBsl (cTamib, 4yT'yH, JIOPATIOMAHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY W IPOMBIIIUICHHOCTH.

[lenounbie MeTaibl: nonoxenue B Ilepruoanueckoi cucteMe XUMUYECKUX AneMeHToB 1. 1.
MemnneneeBa, CTpOSHHE UX aTOMOB, HAXOX/I€HUE B Tpupoae. Ou3ndeckne 1 XUMHUYECKHe CBOMCTBA (Ha
npuMepe HaTpust 1 Kanwst). OKCUABI ¥ THIPOKCUABI HATPHS U Kanus. [[prMeHeHne menoqHbIX MEeTaIoB
U UX COSIUHEHUH.

[{enoyno3eMenbHbIE METAJIBI MAarHUH U KaJbLUi: nojoxeHue B [lepruoandeckoil cucreMe XMMUYECKUX
anementoB .M. MenneneeBa, cTpoeHre X aTOMOB, HAXOXKJIEHHE B ipupoae. Pusnueckue u
XMMHYECKHE CBOWCTBA MarHUA U Kajblys. BakHelme coequHeHns Kaabust (OKCHI, THAPOKCH, COJIH).
XKéctkocTs BOIBI M CIIOCOOBI €€ yCTpaHEHHUS.

AmoMuHuii: nonoxenue B Ilepuoanueckoit cucrteme xumuueckux 3nemeHtoB .M. Menzaeneesa,
CTpOEHHUE aTOMa, HaxoXKJeHue B npupoje. dusnyeckue u XUMUYECKUE CBOMCTBA aTIOMUHUSL.
AmoTepHbIe CBOWCTBA OKCHJIA U TUAPOKCH/IA ATFOMUHUSI.



XKeneso: nonoxenue B [lepuonuueckoii cucreme xumudeckux snemenToB .M. MenzaeneeBa, crpoenue
aToMa, HaxoXJAeHue B npupojae. Pusndeckue U XUMUYecKre CBoNCTBA xene3a. OKCHUIbI, THAPOKCUABI U
comu conu xkenesa (1) u xxenesa (III), ux cocras, cBoiicTBa U MOTy4EHHE.

Xumuyeckuii skchepumenm: 03HAKOMIJIEHHE C 00pa3llaMi METAJLIOB U CIUIABOB, X (DU3UUECKUMU
CBOMCTBaMU, H3y4YEHHE PE3yIbTaTOB KOPPO3UU METAIIOB (BO3MOKHO HCIOIb30BaHUE
BHJICOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJCHCTBHS OKCHIA KaJIblMs M HATPHSI C BOAOH (BO3MOXKHO
UCIIOIb30BaHKE BUIEOMATEPHAIIOB), HCCIIEI0OBAaHIE CBOMCTB JKECTKOI BOJIBI, IIpoliecca TOPEHHs XKelle3a B
KHCIopo/e (BO3SMOXKHO UCTIOJIIB30BAaHHE BUICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peaxiuii Ha MOHbI (MarHus, Kanblins, aTFOMUHUS, IWHKA, xene3a (I1) u sxeneza (I1I), menu (II),
HaAOJIO/ICHHE 1 OMHMCAHKE TPOLIECCOB OKPALIMBAHUS MJIAMEHH HOHAMH HATPUS, KU M KaJIbIIUs
(BO3MOYKHO HCITONIH30BAHUE BUJICOMATEPUANIOB), HcclieNoBaHNe aM(OTEPHBIX CBOWCTB THAPOKCHIA
QIIOMUHHMSI U THAPOKCHJIA IIMHKA, pellieHne SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxkHelmme MeTaibl
U UX COCTMHEHUS.

XuMHS U OKPYKAOLIAA Cpeaa.

Bemectsa u MaTepuansl B IOBCEIHEBHON KU3HU YEJIOBEKa. be3omacHoe Heronp30BaHUE BEMIECTB U
XUMHYECKUX peakiuii B ObITy. [lepBast moMOIIb IpH XUMHUYECKUX 0’KOTaX U OTPABJICHUSX.

XUMHYECKOe 3arpsi3HEHHE OKPY)KAIOIIel cpepl (peneapHas T0mycTuMas KOHIIEHTPAIHs BEIIECTB
(manee - I1/IK). Ponp xumun B penieHnH SKOIOTHIECKAX TTPOOIIEM.

Xumuueckuil skcnepumenm: n3ydeHre oOpas3oB MaTepHaoB (CTEKIIO, CIUIABbl METAJJIOB, OJINMEPHBIE
MaTepuabl).

MexnpeaMeTHbIe CBSI3U. Peanm3arms MeKIIPEAMETHBIX CBS3CH MPU U3YICHUN XUMUH B 9 Kitacce
OCYIIIECTBIISIETCS Yepe3 MCIONb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK M MOHSITHIA,
SBIISIOUINXCS CUCTEMHBIMU TS OTJAENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0111e ecTeCTBEHHO-HAYYHbIC [TOHITHS: HaydHbIH (haKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAJIM3, CUHTE3,
KJTaccuukaIys, IepuoANIHOCTD, HAOIIOCHIE, SKCTICPUMEHT, MOJICTTMPOBAHNE, U3MEPEHUE, MOCID,
SIBJICHUC, TAPHUKOBBIA d(PPEKT, TEXHOOTHS, MATCPHAIIEI.

dwu3uka: MaTepusl, aTOM, JIEKTPOH, POTOH, HEUTPOH, FIOH, HYKJIH/I, H30TOIIbI, paAHOaKTHBHOCTB,
MOJIEKyJIa, IIEKTPUUYECKHIH 3apsil, MPOBOAHUKH, TTOTYITPOBOIHUKH, TUAJIEKTPUKH, (JOTOIIIEMEHT,
BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHUE BEIECTBA, a3, PaCTBOP, PaCTBOPUMOCTb,
KpHCTaJUTHIecKasl penérka, CIuiaBel, GU3NYECKUE BETUINHBI, SIMHHAIIB M3MEPEHHS, KOCMHYECKOe
MIPOCTPAHCTBO, IUTaHEeTHI, 383161, COHIIE.

buonorus: dorocunres, nqpixanne, buocdepa, IKOCHCTEMa, MUHEPAIBHBIE YI00PEHHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, TIUTATEIIbHbIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE IOPOIB, TIOJIE3HBIE HCKOIAEMbIE, TOILIHUBO,
BOJIHBIE PECYPCHI.

2.Ilnanupyemble pe3yJibTaThl OCBOEHHs Y4eOHOI0 npeaMeTa.
JIMYHOCTHBIE Pe3yabTaThl

JImgHOCTHEIC pE3yIbTaThl OCBOCHUS ITPOIrpaMMbl OCHOBHOI'O 06]].[61"0 06p330BaHI/IH JOCTHUTArOTCsA B XOIA€
06y‘IeHI/I$I XHUMHHU B CAMHCTBE y‘le6HOI>i ¥ BOCIIUTATEILHOU ACATCIbHOCTH B COOTBETCTBUHU C
TpaaAuIINOHHBIMHA pOCCHﬁCKHMH COLUOKYJIbTYPHBIMU U JYXOBHO-HPABCTBCHHBIMU NCHHOCTAMU,
MPUHATBIMHA B OGH.IGCTBG IIpaBUJIaMU U HOpMaMH MOBEACHUA N CHOC06CTBYIOT mnponeccaM CaMOIIO3HaHU,
CaMOpa3BUTHA U CONHATIN3AIIUN 06yqafoumxc;1.



JIM4HOCTHEIC PE3YJIbTAThI OTPAKAOT T'OTOBHOCTDH 06yqa101111/1xc;1 PYKOBOACTBOBATBHCA CHCTEMOM
IIO3UTHUBHBIX IECHHOCTHBIX OpI/ICHTaHI/Iﬁ " paClIMPCHUEC OIbITa ACATCIBHOCTU HaA eé OCHOBE€, B TOM 4YHCJIC B
qacCTu:

h NaTPUOTHYCCKOIO BOCIIMTAHHW A

HEHHOCTHOI'O OTHOLICHUA K OTCYECCTBCHHOMY KYJILTYPHOMY, UCTOPUUCCKOMY U HAYYHOMY HACJICIUIO,
MOHUMAaHHUS 3HAYCHUSI XUMHUECKON HAyKH B KHU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIACTh
JOCTOBEpHON MHPOpMAaIen

0 NIEPEAOBBIX JOCTHXKEHUIX U OTKPBITUSAX MUPOBOU M OTEUECTBEHHOM XUMUU, 3aUHTEPECOBAHHOCTH B
HAyYHBIX 3HAHHUAX 00 YCTPOHCTBE MHpa U O0IECTBA;

2) IPaykIAHCKOTO BOCIIUTAHK:

MIPEJCTABIIEHUS O COLMATIBHBIX HOPMaX U MpaBUiIaxX MEKIMUYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHUBE,
KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B OOILIIECTBEHHO ITOJIE3HOM, Y4eOHO-UCCIEN0BATEIbCKOM,
TBOPYECKOW U JIPYTUX BUAX JIEATENLHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JIESITENbHOCTH
IIPH BBITIOJTHEHUH y4eOHBIX, TO3HABATENBbHBIX 3a7[a4, BBITOJHEHNH XUMHYECKIX YKCIIEPUMEHTOB,
CO3JJaHMH YYE€OHBIX IPOEKTOB, CTPEMJIICHHUS K B3aWMOIIOHMAHHUIO ¥ B3aHMOITOMOIIH B TIPOIIECCE ITOM
y49e0HOH AeATeNbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE MOBE/IEHHIE U MOCTYIKH CBOMX TOBAPHUIIIEH C
TTO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEACTBHIA ITOCTYIIKOB;

3) IOECHHOCTH HAYYHOI'O ITO3HAHH A

MHPOBO33PEHUYECKUX MPEACTABICHUN O BEIIECTBE U XUMUYECKON PEAKIIMH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIIOIINX OCHOBY JUIS TOHUMAaHHUS CYIITHOCTH HAyYHOU
KapTUHBI MHPA, PEICTABIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIBI, B3AHMOCBS 35X
YyeJnoBeKa ¢ MPUPOIHOMN CPEoi, O pOJIM XUMHUU B TTIO3HAHMHU ATUX 3aKOHOMEPHOCTEH;

MO3HABATENLHBIX MOTHBOB, HAITPABJICHHBIX HA MTOMYYCHHE HOBBIX 3HAHUN TI0 XUMHHU, HEOOX OTUMBIX JJIS
00BsICHEHNS HaOTI0JaeMBIX TIPOIIECCOB M SIBJICHHIA,

MMO3HaBaTeNbHON, MHPOPMAIIMOHHON M YUTATENbCKON KYJIBTYPHI, B TOM YHCIIE HABHIKOB
CaMOCTOATENBHON pabOoTHI ¢ y4eOHBIMH TEKCTAMH, CITPABOYHOM JTNTEPATYPOH, TOCTYITHBIMHU
TEXHUYECKIMH CPEICTBAMHU MH(POPMAIMOHHBIX TEXHOJIOTHIA;

WHTepeca K 00YYeHHIO U TTO3HAHUIO, JTF0O03HATETFHOCTH, TOTOBHOCTH M CITOCOOHOCTH K
camMo00pa30BaHUIO, MPOSKTHON U MCCIIEI0BATEIbCKOM IESITENBHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABJICHHOCTH M YPOBHS O0YYEHUS B ATbHEHIIIEM;

4 (opMHupOBaHUS KYIBTYPEI 3J0POBbSL:

OCO3HAHMS [IEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY 37I0pPOBBIO, YCTAHOBKH Ha 3/I0POBBIH
00pa3 KH3HU, OCO3HAHHS OCIECACTBUI U HENPHUATHS BPEIHBIX IPUBBIUEK (YIOTPEOICHHS aIKOT oI,
HapKOTHUKOB, KypeHHsI), HEOOXOIUMOCTH COOIIOICHHSI PaBUII OE30MTACHOCTH MPU OOpaIeHUH C
XMMHYECKUMH BEIIECTBAMH B OBITY M pealbHOH KHU3HHY;

5) TPYJIOBOT'O BOCIIUTAHMUS:

MHTEpeca K MPaKTHUECKOMY N3y4deHUIo Mpodeccuit 1 Tpya pa3inyHoro pona, yBakeHue K Tpyay U
pe3yabTaTaM TPYAOBOH JeSTeIbHOCTH, B TOM YHCIIE Ha OCHOBE IPUMEHEHHS IPEIMETHBIX 3HAHUH 1O
XMMUH, OCO3HAHHOTO BBIOOpa MHIMBHIYaJIbHOH TPACKTOPUH MPOIOIKEHUS 00pa30BaHUs C y4ETOM
JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB M OTPEOHOCTEH,
ycremHol npodeccuoHaIbHON NeATebHOCTH U Pa3BUTHS HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh
aJ1alTHPOBATHCS B TPO()ECCHOHATIBHOM CPEeE;

Q)_ OKOJOIrM4Y€CKOI0 BOCIIMTAHMA !




9KOJIOTHYECKHU 1e71ecO00pa3HOro OTHOLICHHSI K PUPOJIE KaK HCTOUHUKY )KM3HM Ha 3eMiie, OCHOBE €€
CYIIECTBOBAHUS, TOHUMAaHUs LIEGHHOCTH 37I0pPOBOT0 U Oe30macHOro o0pasa >KU3HHU, OTBETCTBEHHOT O
OTHOIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXHYECKOMY 30POBbIO, OCO3HAHHS LIEHHOCTH
co0OoaeHus mpaBuil 0€30MaCHOro MOBEACHUS IPU paboTe ¢ BELIECTBAMH, a TAK)KE B CUTYAIHSIX,
YrpOXKaroKX 340POBBIO U )KU3HHU JIO/EH;

CHOCOOHOCTH PUMEHSTH 3HAHHUS, TOJYyYaeMbIC TPU U3YUCHUN XMMUH, JIJIS PEIICHUS 3a/a4, CBSI3aHHBIX C
OKpY’Kalollel MPUPOJAHON CPENON, OBBILIEHHS YPOBHS IKOJIOTHYECKON KYJIBTYPhl, OCO3HAHUSA
100aIbHOTrO XapaKkTepa dKOJOrHUECKUX MPOOJIeM U IMyTel WX PEelIeHHs MOCPEACTBOM METOIOB XUMHUM;

SKOJIOTMYECKOT O MBILIIEHUS, YMEHHUS pYKOBOJCTBOBATHCA UM B ITO3HABATENbHON, KOMMYHUKATUBHOU U
COLIMAJIbHOM MPaKTHUKE.

MeTal’lpeI[MeTHl)Ie PE3yabTaThI

B cocraBe meranpeaMeTHBIX Pe3yJIbTATOB BRIICISIOT 3HAYMMBIE JIIsl YOpMUPOBaHUST MUPOBO33pECHHUSI
o0lIleHayYHBIC TIOHSTHUS (3aKOH, TEOpHsl, MPUHIIUI, TUIIOTe3a, (PaKT, cucTema, MpoIecc, SKCIEPUMEHT U
Jpyroe.), KOTOPbIe HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPeIMETax U MO3BOJSIOT Ha OCHOBE
3HaHUH U3 ITUX MIPEAMETOB (POPMUPOBATH MIPEACTABICHUE O [IEIOCTHONH HAYYHOH KapTHHE MUPA, 1
YHHUBEpCalbHbIE yueOHbIE IeHCTBUS (T03HABATENbHBIE, KOMMYHHUKATUBHBIC, PETyISTUBHBIE), KOTOPBIE
obecrieunBaroT GOPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIIbHOMY TUIAHUPOBAHUIO U OCYIIECTBIICHUIO
y4e0HOH AeaTenbHOCTH. MeTanpenMeTHbIe Pe3YIbTaThl OCBOEHUS 00pa30BaTENbHON MPOrPaMMBI 10
XUMUU OTPa)KaroT OBJIAJICHUE YHUBEPCAIbHBIMY I1I03HABATENbHBIMU JICUCTBUSIMU, B TOM YHCJIE:

1)) 0a30BbIC JIOTUIECKUE JICHCTBHUS:

YMEHHE UCTIOIB30BATh MPUEMBI JIOTHYECKOT O MBITIIEHHS IIPH OCBOCHUH 3HAHHUN: PACKPHIBATH CMBICIT
XUMHYECKUX MOHITHN (BBIAEATH HX XapaKTepHbIe IPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C IPYTHMH
MTOHSTHSAMH ), HCTIONTB30BATh MOHITHS I O0BSICHEHUS OTACTHHBIX (PaKTOB U SBJICHUM, BHIOMPATh
OCHOBaHUS M KPUTEPUH IS KITACCH(PHUKAITNU XUMAYESCKUX BEIIECTB U XUMUYECKIX PEAKITHIH,
YCTaHaBIIMBATh MPUYNHHO-CIIEICTBEHHBIE CBSI3U MEXAY 00BEKTaAMH U3Y4YEHUS, CTPOUTH JIOTHYECKHE
paccyxneHus (HHAYKTUBHEIE, eTyKTUBHBIE, 10 AaHAJIOTHH ), IPOBOANUTH BBIBOJBI U 3aKIIOYCHUS;

YMeHHEe IPUMEHSTH B MPOIIecce MTO3HAHUS MOHATHSA (TIpeIMEeTHBIC

¥ MeTanpenMeTHbIe), CHMBOINYEeCKHEe (3HAKOBBIE) MOJIEIH, HCIIOB3yEMbIE B XUMHUH, TPe0Opa30BIBATH
MIHUPOKO MPUMEHSIEMbIC B XUMHUH MOJICTBHBIC TIPEICTABICHHS - XUMHYECKUN 3HAK (CHMBOJ AJIEMEHTA),
XuMuJeckas opMyia H ypaBHEHHE XUMUYECKON PEaKIUK - IIPU PEIICHUU YIeOHO-TT03HABATEIILHBIX
3a1a4, ¢ y4ETOM 3TUX MOJIENBHBIX MPEACTABICHUH BBISIBISTD U XapaKTePU30BaTh CYIECTBEHHBIC
MPHU3HAKY U3y9aeMbIX 00BEKTOB - XUMUYECKHMX BEIMIECTB U XUMHUYECKUX PEaKIIUH, BBISIBISATH OOIINE
3aKOHOMEPHOCTH, IPUINHHO-CIICICTBEHHBIC CBS3H U MIPOTHUBOPEUHS B U3ydaeMbIX Iporieccax u
SIBIICHUSX;

2) 0a30BbIE UCCIIENOBATEILCKIE AJEHCTBUS:

YMEHHUE HCIONb30BaTh ITOCTaBJICHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA [TO3HAHUS, & TAKXKE B KaUeCTBE
OCHOBBI [UIs1 (POPMHUPOBAHMSI THITOTE3BI IO IPOBEPKE MIPABUIBHOCTH BBICKA3bIBAEMbIX CY)KICHUH;

puoOpeTeHne ONbITa 10 UIAHUPOBAHUIO, OPTaHU3ALMH U IPOBEACHUIO YUEHHYECKUX SKCIIEPUMEHTOB:
yMeHHUE HaOMI0AaTh 3a XOA0M IIPOIIecca, CAMOCTOSTENbHO IPOrHO3UPOBATE €r0 pe3yibTar,
(dhopmynupoBaTh 0000IEHNS U BBIBOIBI IO pe3yIbTaTaM MPOBEAEHHOIO OIBITa, HCCIICIOBAHMS,
COCTaBIISITh OTYET O MPOJENaHHOM padoTe;

3) padora ¢ nuHGOpMAaIIHEn:

yMeHHEe BbIOMpPaTh, aHAJIM3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIMIO PA3TIMYHBIX BUAOB H (HOPM
MPEACTABIECHUS, OTY4aeMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO- HOMYJIApHAast TUTEPATypa XUMHUYECKOTO



COoZiepKaHusl, CIpaBOYHbIe OocoOus, pecypchl UHTepHETa), KpUTUYECKH OILIEHUBAThH MPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(opMaIHIo;

YMEHUE IPUMEHSThH Pa3IMIHbIC METOBI ¥ 3aIPOCHI TIPU TIOUCKE U 0TOOpE HHPOPMAIIHH U
COOTBETCTBYIOIIMX JaHHBIX, HCOOXOJAMMBIX JUIS BBIIIOJIHEHUS YIEOHBIX M MMO3HABATEIBLHBIX 331324
OIPENENEHHOr0 TUIIA, IPUOOPETEHHUE ONBITA B 00JIACTH MCIIOb30BAHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOT M, OBJIaJICHHE KyJbTYPOU aKTHBHOTO UCIIOJIb30BaHUS PA3TUYHbIX
MTOMCKOBBIX CUCTEM, CAMOCTOSTEILHO BRIOMPATh ONTUMANILHYIO (hOpMY MpencTaBieHus HHGOPMAIMK U
WJUTIOCTPUPOBATH PElllaeMble 3a/1a4l HECJIIOKHBIMYM CXEMaMHU, TUarpaMMaMu, IpyruMu (opMamMu
rpaduku U ©X KOMOUHAIMSIMU;

yMEHHE UCTIOJIb30BATh U aHAIM3UPOBATh B Ipoliecce YIeOHOM U NCCIe0BaTENbCKON A TeIbHOCTH
WH(POPMAITUIO O BIUSHUN POMBIIUIEHHOCTH, CETLCKOTO XO3SCTBA M TPAHCIIOPTA HA COCTOSIHUE
OKpY’Karollel MPUPOJAHOU CPEIbI;

VYV obGyuatronierocst 6yayr chOpMUPOBAHBI CIEAVIOIINE VHUBEPCATIbHBIE KOMMYHUKATUBHBIE ACHCTBUSA:

yMEHHeE 3aJ]aBaTh BOIIPOCHI (B XO/I€ TUAI0ra U (MJIH) JUCKYCCHH) MO CYIIECTBY 00CYKIAEMOM TEMBI,
(hopMyTHUPOBATH CBOU MPEIJI0KEHUS OTHOCUTEIBLHO BBITIOHEHUS IPEJIOKECHHON 3a/1auu; IPUOOpETEHIE
OmnbITa MPE3CHTAINU PE3YJIILTATOB BBIIOTHCHUA XUMHWYCCKOI'0 OKCIICPUMEHTA (na6opaTopHor0 OIlbITA,
nabopaTopHO pabOTHI 10 UCCIIEIOBAHNIO CBONCTB BEIIECTB, yU4EOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MMO3HABATEIbLHON U UCCIE0BATEIBCKON
JESTEIBHOCTH TP PEIICHUH BO3HUKAOIINX PoOJieM Ha OCHOBE yu&Ta OOIIIX WHTEPECOB U
COTJTACOBAHUS TO3UITHH (00CYKIEeHNSI, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI», KOOPIAHAIIHS
COBMECTHBIX JICHCTBH, ONPEIeIICHUE KPUTEPHUEB 110 OI[CHKE Ka4eCTBa BIMOJIHEHHON PadOThI U JAPYTHUE);

Y o6yyaromierocst 6yayT copMHpPOBAHBI CIIEAYIONINE YHUBEPCAIBHBIC PErYISTHBHbIE JICHCTBHS: YMEHUE
CaMOCTOSATENBHO OMPEeNATh IeNIN AeITeNbHOCTH, IIJIAHNPOBATh, OCYIIECTBISATH, KOHTPOJIMPOBAThH U IIPH
HEOO0XOAMMOCTH KOPPEKTHPOBAThH CBOIO JASITEIBHOCTh, BRIOMpATh Hanbonee  3(PQEeKTUBHBIE CIIOCOOBI

perieHus y4eOHBIX u MTO3HABATENHHBIX 3a/1a4, CaMOCTOATENHHO
COCTaBIIATh WJIM KOPPEKTUPOBATH MPEATIOKEHHBIN aNTOPUTM JCHCTBUI IIPU BHIMIOTHEHUH 3aJJaHUN C
Y4€TOM TOTydeHHS] HOBBIX 3HAHUH 00 M3y4aeMBIX OOBEKTaxX - BEIECTBAX U PEAKIUAX, OLIEHUBAThH
COOTBETCTBHE MOITYIEHHOTO PE3yJIbTaTa 3asBJICHHON LIeNTN; yMEHHUE MCIIOIb30BaTh U aHATIM3UPOBATh
KOHTEKCTBHI, IIpe/jlaraeMble B YCIIOBUN 33 JaHHM.

IIpenmeTHBIE pe3yJIbTATHI.

1) npencraBieHue 0 3aKOHOMEPHOCTSIX U TIO3HABAEMOCTH SIBJIICHUI MPHUPOJIBI, TOHUMaHKE 00hEKTHBHOM
3HAYUMOCTH OCHOB XMMHYECKOW HAYKH KakK 001acTH COBPEMEHHOTO €CTECTBO3HAHUS, KOMITOHEHTa
o01Iel KyIbTyphl X IPAKTHYECKOH JIEATEIIEHOCTH YeJIOBEKa B YCIOBUSIX COBPEMEHHOI'0 OOIIECTBA;
IMOHMMAaHWE MEeCTa XUMHUU CPEU APYTHUX €CTECTBEHHBIX HAYK;

2) BIaJieHHE OCHOBAMH MOHSITUIHOrO anmapaTa i CHMBOIMYECKOTO SI3bIKA XUMHH JUIsl COCTaBIICHHS
($hopMyN HEOpraHUYECKUX BEIIECTB, yPABHEHUI XMMUYECKUX PEAKIil; BlIaJleHIE OCHOBaAMH
xumuaeckoir HomeHKIaTypsl (IUPAC u TpuBHaIbHOI) M yMEHHE UCIIOMB30BaTh €€ /IS PEIeHuUs
y4eOHO-II03HAaBaTENbHBIX 3aJa4; YMEHHUE UCIIOJIb30BaTh MOJEIH Ul OOBSCHEHUSI CTPOCHUS aTOMOB U
MOJIEKYJT;

3) BJIaJCHUC CHCTEMOH XMMHYECKUX 3HAHUU U YMCHUC NPUMCHATb CUCTEMY XUMHUUYCCKUX 3HaHHﬁ,
KOTOpas BKJIIOYACT:

Ba)KHEHIIINE XUMHUYCCKUE ITOHITHS: XMMHYCCKHI QJICMCHT, aTOM, MOJICKYJIa, BEIIECTBO, IIPOCTOC 1
CJIOXXHOC BCHICCTBO, OAHOPOAHAA U HCOAHOPOAHASA CMECh, OTHOCUTCIBbHBIC ATOMHAA U MOJICKYJISIpHAs
MacCcChbl, KOJIMYCCTBO BCLUICCTBA, MOJIb, MOJISIpDHAS Macca, MOJ'I?IpHI:IfI O6’BCM, OKCH I, KHCJIOTa, OCHOBAHUCE,
COJIb (Cpe)_'[HHH), XUMHUYCCKas pCaKkus, peakKuuu COCAUNHCHUS, pCaKINU PA3JIOKCHUS, pCaKIINU
3aMCIICHUA, pCaKIIUN O6MeHa, TEILIOBOM 3(1)(1)6KT pCaKknuun, 3K30- U SHAOTCPMUUCCKUC PCAKIINU, paCTBOD,
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MaccoBast 0I5l XUMHUYECKOT 0 3JIEMEHTA B COSMHEHUH, MacCcoBasi 10JIs M MMPOLIEHTHAS] KOHIIEHTPALHs
BEILIECTBA B PACTBOPE, SIPO aTOMA, SJIEKTPHUECKUI CIION aToMa, aTOMHasi OpOUTalb, paguyc aToma,
BaJICHTHOCTb, CTETIEHb OKUCIIEHUS, XUMHUECKas! CBSI3b, JIEKTPOOTPULIATENBHOCTD, MOSPHAS U
HEMNOoJsIpHasl KOBaJIEHTHAs! CBsI3b, HIOHHAS CBSI3b, METAJIIMYECKAs CBS3b, KPUCTAJUINYECKAsI pellIeTKa
(aTomHas, NOHHAA, METAJNINYECKasl, MOJIEKYIISpHAs), HIOH, KATHOH, AaHHUOH, DJIEKTPOJIUT U HEAJIEKTPONIHNT,
ANEKTPOTUTHYECKAS AUCCOLUAIINS, PEAKIIMA HOHHOTO 00MEHa, OKUCIUTENBHO- BOCCTAHOBUTEIHHEIE
peaKLuu, OKHCIUTENIb U BOCCTAHOBUTEND, OKMCIIEHUE U BOCCTAHOBIICHUE, 3JIEKTPOJIN3, XUMHUECKOE
paBHOBecHe, 00paTUMBbIC U HEOOpPATUMBIE PEAKIINU, CKOPOCTh XUMHUYECKOH PEaKInH, KaTaanu3aTop,
npenensHo nonycruMas konentpanus (IT1K), koppo3ust MeTanios, CIuiaBsl;

OCHOBOIIOJIaratolI1e 3aKOHbI XUMHU: 3aKOH COXpaHEHUs Macchl, nepuoandeckuii 3akon J[. 1.
MenpeneeBa, 3aK0H ITOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJIIpHAs TEOPUS, TEOPUS IIEKTPOIUTUUECKON AUCCOIUAIINH,
MPEACTABIICHHS O HAYYHBIX METOJIaX MO3HAaHUs, B TOM YHCII€ SKCIIEPUMEHTAIIbHBIX U TEOPETUUECKUX
METOJIaX UCCIIEA0BaHUS BEIIECTB U U3YyUEHUS XUMUYECKUX PEAKIIN;

4) mpejcTaBiIeHHE O TIEPUOANYECKON 3aBUCHMOCTH CBOWCTB XUMHUYECKHX DJIEMEHTOB (PajJlyC aToOMa,
3JEKTPOOTPUIIATENFHOCTE ), TPOCTHIX U CIOKHBIX BEIIECTB OT MOJIOKEHHS 3JIEMEHTOB B
[leproanyeckoii cucteMe (B MaJbIX MEPUOAAX U TIIABHBIX MTOATPYIIAX) U 3JIEKTPOHHOTO CTPOEHUS
aToma; yMeHHe OOBICHSTH CBS3b MOJOKEHHS dJ1eMenTa B [lepromudeckoii cucTeMe ¢ YUCIOBBIMU
XapaKTePUCTUKAMK CTPOEHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB ¥ 3apsi s/ipa, 00IIee YnCIIo
3JIEKTPOHOB), PACTIPENIEIIEHNEM JIEKTPOHOB 10 SHEPTETHYECKIM YPOBHSIM aTOMOB IIEPBBIX TPEX
TIEPUOJIOB, KAJIUS M KaJIbIIUs; KIACCH(PUIIPOBATH XUMHIECKUE 3JICMEHTHI,

5) ymeHnue KaaccupUIMPOBATH XUMUIECKHE DJIEMEHTHI, HEOPraHHUECKUE BEIECTBA M XUMUIECKHE
PeaKIuy; ONMpeneNnsiTh BAJIEHTHOCT M CTEIIEHb OKHCIIEHUS XUMUYECKHX 3JIEMEHTOB, BH]l XHUMUYECKOI
CBSI3M U THIT KPUCTAJUTMYECKON CTPYKTYPHI B COSAMHEHUSX, 3aps]] HOHA, XapaKTep CPEAbl B BOTHBIX
pacTBopax BemecTB (KUCIIOT, OCHOBaHMI ), OKUCIIUTENb U BOCCTAHOBHUTEIND;

6) yMmeHHe XapaKTepu30BaTh (PU3HUECKHE U XUMHUYCCKHE CBOMCTBA MIPOCTBIX BEMIECTB (KHUCIIOPOI, O30H,
BOIOpO, rpaduT, aaMa3s, KpeMHHUH, a30T, Gocdop, cepa, XJI0p, HATPHIA, KA, MarHUH, KaJIbIHi,
ATFOMIHHMN, JKEJIe30) U CIOKHBIX BEIIECTB, B TOM YHCIIE HX BOTHBIX paCTBOPOB (BOJa, aMMHAK,
XJIOPOBOJOPOJI, CEPOBOIOPOA, OKCHIBI M THAPOKCUBI MeTasuioB | - [IA rpymm, amomunus, meau (1),
nuHka, sxenesa (I u 1), okenasr yrnepona (I u V), kxpemuus (IV), azora u pocdopa (11 u V), cepsr
(IV u V1), ceprucras, cepHasi, a30THCTasA, a30THas, pocopHas, yroipHas, KpeMHHUEBas KACIOTa U UX
COJIH); yMEHHE TIPOTHO3MPOBATh M XapaKTEePHU30BaTh CBOMCTBA BEI[ECTB B 3aBUCHMOCTH OT WX COCTaBa
Y CTPOEHHUS, IPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT MX CBOWCTB, BO3MO)KHOCTH IPOT €KAHHS
XUMHYECKUX MTPEBPAIICHNH B Pa3TUYHBIX yCIOBUAX, BIUSHUE BEIIECTB U XUMUYECKUX ITPOIIECCOB HA
OpPTaHM3M YellOBeKa M OKPYKAIOIIYI0 MPUPOIHYIO CPEIY;

7) yMeHHe COCTaBIISATh MOJIEKYJISIPHBIC U HOHHbBIC YPABHEHUsI PEaKLUii (B TOM YHCIIE PEAKIUil HOHHOTO
00MEHa ¥ OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINH ), WITIOCTPUPYIOIINX XMMUYECKIE CBOUCTBA
H3YYEHHBIX KJIaCCOB/TPYII HEOPTaHMUYECKUX BELIECTB, B TOM YHCIIE IIOATBEPKAAIOIINX TeHETUIECKYIO
B3aMMOCBS3b MEKIY HUMU;

8) YMCHUEC BBITUCIIATD OTHOCUTCIIBHYO MOJICKYJISIDHYIO U MOJISIDHYIO MacCChl BEIIECTB, MACCOBYIO J1OJIHO
XUMHUYCCKOI'0 3JICMCHTA B COCIMHCHUHN, MACCOBYIO NOJIIO BCIICCTBA B PACTBOPC, KOJIMYCCTBO BCIICCTBA
" €ero maccy, 00beM ra3oB; YMCHHUC [IPOBOAUTL PACUCTHI 10 YPABHCHUAM

XHUMHUYCCKHUX peaKI.IPIfI N HAXOAUTHh KOJIMYCCTBO BCIIICCTBA, 00BeM H MacCCy p€arcHTOB UJIU NPOAYKTOB
peaKuunu;

9) BJIaICHUC OCHOBHBIMUY MCTOJAMU HAYYHOI'O ITIO3HAHU A (Ha6J’IIO,Z[eHI/I6, HU3MCPCHUC, IKCIICPUMCHT,
MO):[CJ'II/IPOBaHI/IC) IIpU U3Yy4YCHUH BCIICCTB U XUMHUYCCKUX HBHGHHﬁ; YMCHUC C(l)OpMy.]'II/IPOBaTB
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mpobieMy U TPEeIOKUTh MYTH €€ PELIeHHs; 3HaHUEe OCHOB 0€30MacHOi pabOoThl C XUMUYECKUMHU
BEIIECTBAMHU, XUMHUYECKOH MTOCYION U TabopaTopHbIM 000pyJ0BaHUEM;

10) HaJIN4YUC MPAKTUYCCKUX HABBIKOB IJIAHUPOBAHUA U OCYIICCTBICHHUA CICAYIOIMUX XUMNYCCKUX
OKCIICPUMCHTOB:

HU3YUYCHHEC U OITMCAHUC (1)I/I3I/I‘IGCKI/IX CBOICTB BC€HICCTB, O3HAKOMJICHUE C (1)I/I3I/IHCCKI/IMI/I 1 XUMHYCCKHNMHU
SIBJICHUSIMH

OIBITHI, MIUTFOCTPUPYIOIIUE MPU3HAKH POTEKAHHUS XUMHUECKUX PEaKIHii; U3ydeHUe Crioco00B
pa3aesieHusl CMECEH;

MOJIY4YCHUE KUCIIOpOJa U U3YYCHUEC €TI0 CBOI\/'ICTB; IMOJIY4€HUEC BOAOPOJa U UBYYCHUEC €TO CBOP'ICTB;
MMOJIY4YCHHUEC YITICKUCIIOr0 ra3da 1 U3y4€HUcC €ro CBOﬁCTB; IMMOJIYy4€HHUE aMMUaKa U U3y4CHUE €ro CBOﬁCTB;

MIPUT'OTOBJICHUE PACTBOPOB C onpeneHeHHoﬁ MacCOBOH JIOJIeH PaCTBOPCHHOI'O BEIICCTBA; UCCIICJOBAHUC 1

OIMCaHNE CBOMCTB HEOPTraHNMYCCKUX BCHIECCTB PA3JIMYHLIX KJIACCOB,

MpUMEHEHNE WHAUKATOPOB (JIaKMyca, METUIIOpaHXKa 1 (eHoNpTalenHa) sl ONpeAeTIeHUsT XapaKTepa
CpeZbl B pacTBOpax KUCIOT U IIeNToueH;

HU3YyUCHHUC BSaHMOﬂeﬁCTBHH KHUCJIOT C ME€TaJlIaMH, OKCUAaMU METAJJIOB, paCTBOPUMBIMHA 1
HEPACTBOPHUMBIMH OCHOBaHUAMHU, COJISIMU,

TIOJIy9CHUE HEPACTBOPHUMEBIX OCHOBAHUH;
BBITECHEHHE OTHOTO MeTajlla APYTrUM U3 pacTBOpa COIH;

HccraenoBanre aM(pOTEepPHBIX CBOMCTB THIPOKCHIOB ATFOMUHUS U ITMHKA;

pereHne AKCIICPUMEHTAIBHBIX  3a7a4  II0 TeMe "OCHOBHBIE  KJIACCBHI HEOPTAHUIECCKHUX

M,
COeIMHEeHUH";
PpeIIeHue dKCIIEPUMEHTABHBIX 3a1ad 110 TeMe " DIEeKTPOTUTHIECKAST TUCCOITAAIHS "

peIeHre SKCIIEPUMEHTATBHBIX 331 110 TeMe ""BakHelIne HeMeTauTbl M BX COSAMHEHUS ", peIIeHIe
AKCIIEPUMEHTAIBHBIX 337124 110 TeMe "BakHele MeTallIbl 1 UX COSTUHEHNS "

XUMHYECKHE IKCTIEPUMEHTHI, WILTIOCTPHUPYIOITIE MPU3HAKK MPOTEKaHUs peaKnii HOHHOro 0OMeHa;

KaueCTBEHHBIE PEaKIH Ha MPUCYTCTBYIONINE B BOAHBIX PACTBOPAaX MOHBI: XJIOPUI-, OPOMU/I-, HOAUI-,
cynbdat-, hochat-, kKapOOHAT-, CHINKAT-aHUOHBI, TUPOKCHI-UOHBI, KATHOHBI AMMOHW S, MATHHS,
KaJIBIIMSI, aITFOMHUHUS, XKelte3a (2+) u xkenesa (3+), mequ (2+), ITuHKa;

YMEHHE NPEICTABITh PE3yIbTAaThl SKCIIEPUMEHTA B ()OpME BBIBOJOB, H0KA3aTENbCTB, IPa()UKOB U
TaOJIML U BBISIBIIATH SMIMPHUYECKHE 3aKOHOMEPHOCTH;

11) Branenue npaBuiamu 6€30MaCHOr0 OOPAIIEHHS C BEIIECTBAMH, HCIIOIB3yEMbIMU B IIOBCETHEBHON
YKU3HU, TIPAaBUIIAMH TIOBEICHUS B LENSX COEPEKEHUS 3/I0POBhS M OKPYKAFOIIEH PUPOIHOIN CpEIIbI;
ITOHMMaHWe Bpea (OIMacHOCTH) BO3/ISHCTBHSI Ha JKUBBIE OPTaHU3MBI OITPEeNICHHBIX BEIIECTB,

CIIoco0oB YMCHBUICHUA U NTPEAOTBPALICHUA UX BPECAHOT'O BOS,Z[GfICTBI/IH; MMOHNMAHUEC 3HAYCHUA KHUPOB,

66J’IKOB, YTJICBOAOB AJI OpraHu3Ma 4CIOBCKaA,

12) BJIaACHUEC OCHOBAMU XUMHYECKON T'paMOTHOCTH, BKJ'IIO‘IaIOH_ICﬁ YMCHHUC TPAaBHUJIbHO UCII0JIb30BATh
H3YUYCHHBIC BCIICCTBA U MaTCpHUAJIbl (B TOM 4YUCJIC MUHCPAJIbHbBIC y2l06peHI/I$I, METaJIJIBI U CIIJIaBBbI,

MMPOAYKTBIL nepepa60TKH MNpUPOAHBIX UCTOYHUKOB YIJICBOAOPOAOB (yFHSI, IMpUpPOAHOrO rasa, Heq)TH) B

6BITy, CCJIIbCKOM XOSHﬁCTBC, Ha OpOn3BOACTBCE;
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13) YMCHUEC YCTaHABJIUBATh CBA3U MCXKAY PCaJIbHO Ha6J’IIOI[aCMBIMI/I XUMHUYCCKUMHU SABJICHUAMH U
mnmponeccaMu, MpoUuCXoaAIMMA B MaKpO- 1 MUKPOMHUDPC, OOBSICHATE MIPUYINHBI MHOI‘OO6paSI/I}1 BCIICCTB,
YMCHUEC UHTCIPUPOBATH XUMHNYCCKUC 3HAHUSA CO 3HAHUAMU APYTUX y‘{e6HI>IX MpeaAMETOB,

14) npencrasnenue o chepax mpohecCHOHATBHOMN IeATEIBHOCTH, CBA3AHHBIX C XMMHUEH ¥ COBPEMEHHBIMU
TCXHOJIOI'MsIMH, OCHOBAHHBIMH HAa JOCTHXXCHUAX XUMUYECKOUN HAaYKH, 4TO IMO3BOJIUT O6y‘-IaIOHII/IMC$I
paccMmaTpuBaTh XUMHUIO Kak cepy cBoei Oymyiieit mpodecCHOHaNbHOM NeATeIbHOCTH U CICATh
OCO3HAHHBIN BEIOOP XUMHUH KaK TPOPHILHOrO IpeaMeTa MPH MEPEX0/Ie Ha YPOBEHb CPEAHEr0 00IIEro
00pa3oBaHus;

15) Hanuuue ombita paboTHI ¢ Pa3TMYHBIME HCTOYHUKAMH HH()OPMAIIUK 110 XUMUH (HAyYHAst U HAYYHO-
MOMyJIsIpHAs TUTEpaTypa, CIIOBapH, CIPAaBOYHUKH, HHTEPHET-PECyPChl); yMEHHE 00bEKTUBHO
OlIEHUBATh MH(OPMAIIHIO O BEIIECTBAX, UX MPEBPALICHUSAX U MPAKTHYECKOM IPUMEHEHHH.

B coctaBe mpeaMeTHBIX Pe3yJIbTaTOB 0 OCBOSHHIO 00S13aTEILHOIO COJIEPYKAHUS, YCTAHOBJICHHOT'0
JaHHOH (eniepanbHON padouel mporpaMMoid, BEIICISIOT: OCBOCHHBIC 00yJYaIONIMMHUCS HAYYHbIC 3HAHUS,
YMEHUS U CIIOCOOBI ACUCTBUH, Crieu(UISCKUE A1 IPESIMETHON 00acTh « XUMUS», BUbI IEITEIbHOCTH
T10 TIOJYYEHHUIO HOBOT'O 3HAHUS, €r0 HHTEPIIPETAINH, MPEOOPA30BAHUIO U IPIMEHEHHIO B PA3IMYHBIX
Y4IeOHBIX ¥l HOBBIX CUTYyaITUsX.

K koHuy o0yuyenus B 8 kiiacce y ody4arwinerocs 6yay copMHpPOBaHBI Cile1yl0NIHe PeIMeTHbIE
pe3yJbTaThI 10 XMMHUH:

PacKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX ITOHITHIA: aTOM, MOJIEKYJa, XUMUYECKHIA 3JIEMEHT, IIPOCTOE
BEIIIECTBO, CI0KHOE BEIIECTBO, CMECh (OTHOPOIHAS M HEOIHOPOIHAS), BAIIEHTHOCTh, OTHOCUTEIbHAS
aTOMHAas M MOJIEKYJIIpHAs Macca, KOJTMYECTBO BEIIeCTBa, MOJIb, MOJIIPHAs Macca, MaccoBas OIS
XMMHYECKOTO0 JIEMEHTa B COeIMHEHHUH, MOJISIPHBII 00BEM, OKCH/I, KHCIOTa, OCHOBAHHUE, COJIb,
3IEKTPOOTPUIIATENIFHOCTD, CTENIEHb OKHUCICHUS, XUMUYECKas PEaKIIis, KIacCU(PUKAIS PeaKIuil:
PEaKIy COeNNHEHMS, PEAKITH Pa3IoKEHHUs, PeaKIINY 3aMEIeHIs, PEaKIINi 00OMeHa, YK30- U
SHIOTEPMHUIECKIE PEaKITH, TEITOBOH A(h(PEKT peakmu, SIpo aToMa, dJISKTPOHHBIN CIION aToMa,
aTOMHas opOUTalb, PaIiyC aToMa, XUMHYECKas CBSI3b, OJSIPHAS M HEMONSIPHASI KOBAJICHTHAS CBSI3b,
WOHHAs CBA3b, NOH, KATHOH, aHWOH, PACTBOP, MaccoBas JIOJIs BelmecTBa (IPOIeHTHAS KOHIIEHTPAIs) B
pacTBope;

WUTIOCTPUPOBATEH B3aMMOCBS3b OCHOBHBIX XUMUYICCKHUX IMOHATHN W IPUMEHSATH 3TH OHITHS TIPH
OIMCAHHNH BEIICCTB U UX MPEBPAICHUH;

HCIOJIB30BaTh XMMHUYECKYIO CUMBOJIUKY ULl COCTaBIICHUS ()OPMYJI BELIECTB U YPAaBHEHUN XUMHUECKUX
peaKLuii;

OIIPENEeNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX, CTEIIEHb OKUCIICHUS 2JIEMEHTOB
B OMHAPHBIX COSMUHEHMX, TPUHAIISKHOCTD BEIIECTB K OMPEACTIEHHOMY KIIACCy COSAMHEHUH 110
(hopmynam, BII XUMUYIECKOH CBsI3U (KOBaJeHTHAS W MOHHAs) B HEOPTAHUYECKUX COSTMHEHHSX;

packpeiBath cMblch [lepuoanueckoro 3akoHa /[[.J1. MenneneeBa: 1eMOHCTpUPOBATH IOHUMAaHNE
MEPUOJMYECKON 3aBUCHMOCTH CBOWCTB XUMHUECKUX 3JIEMEHTOB OT UX nosioxeHus B [leprnoanueckoii
CHCTEMe, 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO- MOJIEKYJISIPHOIO yUEHUS,
3aKOHa ABOraJpo, ONUCHIBATh U XapaKTepu30BaTh Tabnnunyto Gopmy lleproanyeckoit cucremsl
XMUMHYECKUX DJIEMEHTOB: Pa3INyaTh MOHATHS «TJIaBHAs MOArpynna (A-rpymma)» u «mo0oyHast
noarpynmna (b-rpynmna)», Manele u 00bIINE NEPHUOABI, COOTHOCUTH 0003HAUYEHHS, KOTOPbIE NMEIOTCS B
tabnuue «llepuoanyeckas cucrema xumudeckux snemeHToB .M. MeHnaeneeBay» ¢ 4uCIOBBIMU
XapaKTePUCTUKAMH CTPOEHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi sipa, o0lIee Ynuciio
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OJICKTPOHOB U PACHIPCACICHUEC UX 110 3JICKTPOHHBIM CHOHM); KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHUYCCKHUEC DJICMCHTHI,
HCEOPraHn4eCKucC BCUICCTBA,

XHUMUYECKHE PEaKnu (10 YHCITY U COCTaBY YYaCTBYIOMIUX B PEAKIIUH BEIIECTB, MO TEIIOBOMY 3P PEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOILIME XUMHUECKIE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOJTBEPKAasi OMMCAHUE TPUMEPAMU MOJIEKYJIAPHBIX ypaBHEHHH

COOTBCTCTBYIOIIUX XUMUUYCCKHUX peaxunﬁ;

IIPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX KAUECTBEHHOI'O COCTaBa, BO3MOXXHOCTH
MPOTEKAHUSA XUMUYECKHUX IIPEBPAILEHUI B PA3JIMYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIIO
XHUMHYECKOT0 dJIeMEHTa 1Mo (opMyIie COeIMHEHNs, MaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, TIPOBOIUTH
pacué€Thl IO YPaBHEHUIO XUMUYECKOW pEaKInH;

MIPUMCEHATH OCHOBHBIC OIl€paliun MBICIIUTEIILHOMN ACATCIIBHOCTU - aHAJIM3 U CUHTE3, CPABHCHUC,
0000111eHre, CUCTEMAaTH3AIINIO, KIIaCCH(PUKAINIO, BBISIBIICHUE IPHYUHHO-CIICJCTBEHHBIX CBSI3eH - JUIS
HU3YyUCHHUA CBOMCTB BCIIIECTB U XUMHUYCCKUX peaKHHﬁ, C€CTCCTBECHHO-HAaY4YHbIC METOABI

MTO3HaHMS - HAOJI0ZeHNe, N3MEPEHNE, MOJETNPOBAHNE, SKCIIEPUMEHT (PeaTbHBIA U MBICIIEHHBIN );

CIIEIOBATh MTPABUJIAM IOJIb30BAHUSI XUMHUYECKOH ITOCYION U JIAOOpaTOPHBIM 000pY/IOBAHUEM, a TAKKE
IpaBujIaM 06pan1eH1/I;1 C BEMICCTBaAMU B COOTBETCTBUU C MHCTPYKIHUAMMU I10 BBIITOJTHCHUIO na6opaT0pHHx
XUMUYECKUX OMBITOB IO MOTYISHUIO U COOMPAHHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOIA W KUCIOPOAA),
MPUTOTOBJIEHUIO PACTBOPOB C OMPENETEHHON MAacCOBOM Jl0Jiel pacTBOPEHHOIO BEIIECTBA, NTAHUPOBATH U
MIPOBOIUTH XUMUYECKHE SKCIIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB MIENIOYEH M KUCIOT C TIOMOIIBIO
WHAUKATOPOB (J1aKMyc, (eHONI(TaNICHH, METUIIOPAHK U IPYyTHE).

K xonuy odyuenusi B 9 kiacce y odyuaronierocst 6yayT cpopMHpOBaHbI cileqyI0NIHe TPeIMeTHbIE
pe3yJIbTaThI 10 XUMUU:

PacKpBIBATh CMBICII OCHOBHBIX XUMHUYECKUX MMOHITHIA: XHMHYECKHHA 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAIEHTHOCTD, JIEKTPOOTPHUIIATETHHOCTD,
CTETIeHb OKHCIICHHS, XUMHYECKasl PEaKINs, XHMUIEeCKast CBSI3b, TEIUIOBOU 3((eKT peakiini, MOJb,
MOJISIPHBIN 00BEM, pacTBOP, SIEKTPOIUTHI, HEIJIEKTPOIUTHI, DIIEKTPOIUTHIECKAS JUCCOIMAIIHS, PEAKIIHN
HOHHOTO 00MEHa, KaTaIn3aTop, XUMUYECKOE paBHOBECHE, 00paTUMBIC 1 HEOOPATHMBIC PEAKITHH,
OKHCITUTENFHO-BOCCTAHOBUTEIbHBIE PEAKIINN, OKACIHTENb, BOCCTAHOBUTENH, OKUCICHUE H
BOCCTaHOBIIEHHUE, aJUIOTPOITH, aM(pOTEPHOCTh, XUMHYECKasl CBsI3b (KOBaJeHTHAs, HOHHAS,
MeTaJUTHYeCcKas ), KpUCTAIIYEcKas penIéTka, KOppo3usi METAIJIOB, CIUIABEI, CKOPOCTb XMMHYECKON
peakuuu, npeneiabHo nonycruMas konuentpanus [1/1K Beniectsa;

HUITIOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHH U IPUMCHATD 3TU IMOHATHSA IIPU
OIMMCaHWH BCUICCTB U UX npeBpameHI/Iﬁ;

HCIIONB30BaTh XUMHYECKYIO0 CHMBOJIMKY JIJISI COCTaBJIEHHUS (hOPMYJ BEIIECTB M YPaBHEHUH XUMUIECKUX
peakuumii;

OIIPEENSTh BaJICHTHOCTh M CTENEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B COEIMHEHUSX PA3IMIHOIO
COCTaBa, IPUHAUISKHOCTh BEILIECTB K ONPEAEIEHHOMY Kilaccy COSAMHEHHH 1o ¢popMyiam, BUJ
XMUMHYECKON CBSI3U (KOBaJICHTHAS, NOHHAS, METAJNINYECKasi) B HEOPTaHUUECKUX COSTUHEHUSX, 3apss
MOHA 110 XUMHYECKOH (hopMyIie, XapaKTep cpelbl B BOOHBIX PacTBOPaxX HEOPraHMUECKUX COCTUHEHUM,
THUI KPUCTAINIMYECKOH PELIETKN KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIc [lepronnueckoro 3akona JI.1. MenneneeBa nu AeMOHCTPUPOBATH €r0 IOHUMaHHE:
OIUCHIBATh U XapaKkTepu30BaTh Ta0mMuHy0 hopmy Ileproandeckoil CHCTEMBI XUMUYECKHUX 3JIEMEHTOB!
pa3nuyaTh MOHSTHUS «TJIaBHAsA NOArpymna (A-rpynmna)» u «nodounas noarpynna (b-rpynma)y, mamnsie u
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OOJIBIITHE TIEPHOBI, COOTHOCUTh 0003HAYCHUS, KOTOPBIC UMEIOTCS B IIEPUOANYCCKON TaOIUIIE, C
YHCIIOBBIMU XapPaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsijl s/pa, oo1ee
YHCIIO AJIEKTPOHORB M PACHPEICICHUE UX IO SJICKTPOHHBIM CJIOSIM), OOBSACHATH OOIIHE 3aKOHOMEPHOCTHU B
HM3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCAMHEHUH B IIpeJeliax MaJbIX MEPUOIOB U TJIABHBIX MOATPYIII C
y4ETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMUYCCKHUE JIEMEHTHI, HCOPraHUUECKUE BEIIECTBA, XUMUUCCKUE pPeaKIuu (110
YHCIy U COCTaBY YYaCTBYIOIIUX B PEAKITUH BEIIECTB, M0 TEIIOBOMY 3(D(EKTy, M0 H3MEHEHUIO CTEIICHEH
OKHUCJICHUS] XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CrIe(pUUYECKre XUMHUECKHE CBOMCTBA TIPOCTHIX U CIIOKHBIX
BEILECTB, ITOATBEPK1asl ONIMCAaHNE IPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIN;

COCTaBJIATh YPABHEHUS 3JIEKTPOJIUTUUECKON AUCCOLMAIIUM KUCIIOT, 1IEI0YEH U COJEH, TTOJIHBIE U
COKpaIIEHHbIC YPAaBHEHUS peaKIIiii HOHHOIO OOMEHA, YpaBHEHUS PEaKIUH, MOITBEP K TAFOIINX
CyIIECTBOBAHUE TEHETUUECKOMN CBSI3M MEXK/y BEUIECTBAMU Pa3JIMUHbIX KJIACCOB;

PaCKphIBATEH CYNTHOCTh OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEACTBOM COCTABJICHHUS
3JIEKTPOHHOTO OaTaHca ITHX PeaKIni;

IIPOTHO3UPOBATH CBOMCTBA BELECTB B 3aBUCUMOCTH OT X CTPOEHUS, BO3MOKHOCTH IPOTEKAHUS
XUMUYECKUX MPEBPALICHUN B pa3JIMUHBIX YCIOBUSIX;

BBIYHCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO JIOJTO
XUMHYECKOT0 DJIEMEHTa 10 (opMyIie COeIMHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, TPOBOANUTH
pacuéThl IO YPaBHEHUIO XUMHUYECKOW pEaKInH;

COOJTIOIaTh TIPaBUIIA MOJTb30BAHUST XUMHUYECKOH MOCYI0M U Ta00paTopHBIM 000pYJOBAHUEM, a TAKKE
MpaBuiIa 0OpaIIeHHsI C BEMECTBAMH B COOTBETCTBUU C HHCTPYKITUSIMHU IO BHITOJTHEHH IO J1a00PaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJTYYECHHUIO U COOMPAHHIO T'a3000pa3HbIX BEIIECTB (AaMMHAKA W YTIIEKUCIIOTO
rasa);

MPOBOJIUTE PEAKIIMH, TIOATBEPIKIAIOIINE KAUSCTBEHHBIN COCTAB Pa3IMYHbIX BEIIECTB: PACIIO3HABATh
OIIBITHBIM MYTEM XJIOpUAOPOMUI-, HOTUA-, KapOoHAT-, hocdat-, cimKat-, cynbhar-, THAPOKCHI-NOHEI,
KaTUOHBI aMMOHHS ¥ MOHBI U3yYEHHBIX METAIUIOB, MPHCYTCTBYIOIINE B BOJHBIX pacTBOpax
HEOPTraHWYECKUX BEIIECTB;

MIPUMEHATH OCHOBHEIE OITepPaIlH MBICIIUTEIEHON JASSITEIIBHOCTH - aHAJIW3 B CHHTE3, CPaBHEHUE,
000011IeHr e, CHCTEMAaTH3AIIHNIO, BBISIBIIEHHUE IPUIMHHO-CIIEACTBEHHBIX CBSI3€H - IS N3YYEHHS CBOMCTB
BEIIIECTB U XUMHUYECKUX PEAKIU, ECTECTBEHHO-HAYYHBIE METO/IBI ITO3HAHUS - HAOIIOJICHNE, H3MEPEHHE,
MOJIENTUPOBAHUE, YKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUVIACC
N KoanyecTso yacos DJeKTpoHHbIe HUPPOBBIE
n/-n Tema ypoka Beero Kontposabnsie | IIpakTHueckne o0pa3oBaTe/ibHbIE
padoTsl patoThI pecypenl
1 IIpenmer xumun. Ponb XumMuu B )kxU3HU YenoBeka. Tena u 1 Bbubaunoreka [JOK
BeleCTBA https://m.edsoo.ru/ff0d210c
Bbubaunoreka [JOK
2 TlonsTre 0 MeTo/Iax MO3HAHUS B XUMUHU 1 https/m.edsoo.ru/ff0d227e
3 [pakriueckas padora Ne 1 «IIpaBuna pabotsl B 1abopaTopuu u 1 bubaunorexa [JOK
npuEMBI 00pallleHus ¢ J1aO0paTOPHBIM 000PYIOBAHUEM) https://m.edsoo.ru/ff0d23dc
4 YucTeie BemiecTBa U cMecH. CrocoObl pa3jiecHus cMeceit 1 ESS:_?XC:;SSO?}S/HO 6ca
5 [MpakTnyeckas pabdora Ne 2 «Paznenenue cMmecell (Ha nmpuMmepe 1 bubnuoreka LIOK
OYHCTKH IOBAPEHHOU COJIH)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIBI 1 bubmotexa LIOK
Y https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE DIIEMEHTHI. 3HAKH (CUMBOJIBI) XUMHUYECKUX 1 Bubmnoreka IIOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubanoreka [JOK
8 [IpocThie U COXKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d2a6e
bubanoreka [JOK
? ATOMHO-MOJICKYJIAPHOS yieHHE ! https://m.edsoo.ru/ff0d2d50
10 3aKoH MOCTOSIHCTBA COCTaBa BELIECTB. XUMHUUecKas hopMyIa. 1 bubnuoreka IJOK
BaneHTHOCTE aTOMOB XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHOCHTeNnbHAs aTOMHas Macca. OTHOCHUTETbHASI MOJIEKYJISIpHAS 1 bubnuoreka [JOK
macca https://m.edsoo.ru/ff0d323¢c
bubamnorexa [JOK
12 MaccoBast 1oJIsT XUMHYECKOTO JIEMEHTA B COEIUHEHNN 1 https://m.edsoo.ru/ff0d350c
13 KommgectBo BemecTBa. Monbs. MonsipHas macca 1 Eggg?fnfe:;sigﬁlffo 45230
Bbubmuoreka [JOK
14 DU3NYECKUE U XUMUUECKUE ABJICHUS. XUMHUUECKasl PEAKLHS 1 https://m.edsoo.ru/ff0d37fa
. Bbubmunoreka [JOK
15 [pu3HaKK U YCIOBUSI MPOTEKAHUS XUMHICSCKUX PEaKinit 1

https://m.edsoo.ru/ff0d3al6
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Bubaunorexa [JOK

16 3aKoH COXpaHEHUS MacChl BEMIECTB. XUMHUUCCKHIC YPaBHCHHUS https://m.edsoo.ru/ff0d3bs8
17 Boruricrienust KoIM4ecTBa, MacChl BEIIECTBA MO YPAaBHEHUSIM Bbubaunoreka [JOK
XUMHMYECKHUX peakIyi https://m.edsoo.ru/ff0d5708
18 Knaccudukarusi XMMIUIecKUX peakiiuii (COeTMHEHHS, PA3IOKCHNS, Bubmoreka [TOK
3aMeleHus], 0OMeHa) https://m.edsoo.ru/ff0d334
19 M. B. JlomoHOCOB — yuéHBIH-3HIMKIONEAUCT. O000IIeHNE 1 bubnmnorexa [JOK
CHUCTeMAaTH3aIusl 3HaHUI https://m.edsoo.ru/ff0d40c4
20 Konrponbhas padora Nel no teme «BemectBa 1 xumuueckne bubnunorexa [JOK
peaKium» https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kucnopos — sneMeHT u bubmuoreka [TOK
npoctoe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
2 duznyeckre U XMMUYECKHE CBOMCTBA KHCIOPOoAa (peaKiuu bubnuorexa [IOK
okucienus, ropenue). [Tonstue 06 okcumax https://m.edsoo.ru/ff0d4614
73 CriocoObI oTy4eHus: KUCIopoia B 1a00paTopuu U bubmuoreka [IOK
npoMbIieHHoCTH. [IprMeHeHre Kuciopoaa https://m.edsoo.ru/ff0d497a
o | Rt b s e s B 10K
p » . HoTep https://m.eds0o.ru/ff0d4790
peaKImIx
25 Toruuso (HedTh, yrosib U MeTaH). 3arpsisHEHHE BO3/yXa, CIIOCOOBI bubnuoreka [JOK
€ro MpeIOTBPAILCHUS https://m.edsoo.ru/ff0d4c4a
[pakruueckas padora Ne 3 o Teme «Ilomydenue u cooupanue bubnuoreka I[JOK
26 .
KHCJIOPOJa, U3YICHUE €r0 CBOHCTBY https://m.edsoo.ru/ff0d4ae2
27 Bomopon — snemeHT u mpoctoe BemecTBo. Haxoxaenue B bubanoreka [JOK
pupoze https://m.edsoo.ru/ffod4dd0
28 duznyecKre 1 XuMUYECKHUe CBOICTBa Boropoaa. [Ipumenenue bubanoreka [JOK
BOZIOpOIA https://m.edsoo.ru/ffod4dd0
29 IlonsiTe O KUCITOTaX U COMSAX Bubmorexa LOK
https://m.edsoo.ru/ffod50d2
30 CnocoObl Mony4YeHus BOA0pOia B 1a00paTOpHH Bubmorexa LOK
e Aopol PATop https://m.edsoo.ru/ff0d4dd0
31 [paktraeckas padora Ne 4 mo Teme «[lonydueHne u coOupanme Bubmmoreka [IOK
BOJIOPOJIa, M3YUEHHE €r0 CBOMCTBY» https://m.edsoo.ru/ff0d4{42
N .. Bbubnuoreka [JOK
32 MomsipHBIit 006EM Ta30B. 3aKOH ABOraapo https://m.edsoo.ru/ff0d542e
33 Brruncnenus o0b€Ma, KOIMUECTBa BEIISCTBA ra3a 10 ero bubnuoreka [JOK
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HN3BCCTHOMY KOJIMYCCTBY BCHICCTBA HUJIN 06’béMy

https://m.edsoo.ru/ff0d55a0

Brruncnenus 005EMOB ra3oB 110 YPaBHCHUIO PEAKIHMH HAa OCHOBE

Bubaunorexa [JOK

34 3aKOHa 00BEMHBIX OTHOIICHHUH Ta30B https://m.edsoo.ru/ff0d5708
35 duznveckre ¥ XMMHUYECKHE CBOMCTBA BOJIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0d587a
. bubnmnoreka [JOK
36 Cocras ocHoBaHuil. [ToHATHE 00 MHAUKATOPAaX https/m.edsoo.ruw/fl0d59e2
37 Bopna kak pactBopurens. HacbllieHHbIE 1 HEHACBIIICHHBIE bubaunorexa [JOK
pacTBopbl. MaccoBasi 101 BEIIECTBA B PACTBOpE https://m.edsoo.ru/ff0d5b40
38 [pakriueckas padora Ne 5 o Teme «IIpuroToBieHne pacTBOpPOB ¢ bubnunorexa [JOK
onpeIeIéHHON MaccoBOI 1€l pacTBOPEHHOTO BELIECTBAY https://m.edsoo.ru/ff0dSeba
bubaunoreka [JOK
39 KonrponbHas pabora Ne2 o Teme «Kucnopon. Bogopon. Boma» https:/m.edsoo.ru/f0d6342
40 Oxcuapl: cocTaB, Kiaccu(uKaius, HOMEHKIATypa Bubnuorexa OK
' ’ ’ https://m.edsoo.ru/ff0d664e
41 IlonyueHnue U XuMHU4YeCKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubnuoteka IIOK
aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHOBaHUs: COCTaB, Kaccu(pHKalys, HOMEHKIATypa bubmotexa LIOK
' ’ 1, P https://m.edsoo.ru/ff0d67ca
43 [lony4yeHne 1 XUMHYECKUE CBOWCTBA OCHOBaHHUI bubmmotexa LIOK
Y1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukalys, HOMEHKIATypa bubmotexa LIOK
’ ’ T, P https://m.edsoo.ru/ffOdfee2
45 [lony4yeHne 1 XUMHYECKHE CBOUCTBA KHCIOT bubmotexa LIOK
ya https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIIATYpa, CIIOCOOBI MONyYeHHS, bubnuoreka IJOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrdeckas padora Ne 6. Pemenne 3kcriepuMeHTaIbHBIX 3324 bubnuoreka I[JOK
47 .
1o Teme «OCHOBHBIE KJIACCHl HEOPTAaHMYECKUX COCIMHEHUID https://m.edsoo.ru/00ad9b7c
48 I'eneTnyeckas CBsA3b MEXIY KJIACCAMH HEOPTraHUUECKHUX bubnuoreka [JOK
COEIMHEHNH https://m.edsoo.ru/00ad9as50
. Bbubmuoreka [JOK
49 O000111eHE U CUCTEMATHA3ALMS 3HAHUI https://m.edsoo.ru/00ad9cb2
50 Kontpomsras padora Ne3 mo teme "OCHOBHBIE KIacCHI Bubmmoreka [IOK

HEOPTaHMYECKUX COeTUHEHUN"

https://m.edsoo.ru/00ad9ela
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51 [epBBIe MOMBITKH KJIACCUPHUKALMHA XUMHYECKHAX JJIEMEHTOB. Bbubnmnoreka [TOK
ITonsiTHe O rpymmax CXOIHBIX AJIEMEHTOB https://m.edsoo.ru/00ad9ffa

50 [lepronuueckuii 3akoH u Ilepronnyeckas cucreMa XUMHUYECKUX bubnmnorexa [JOK
anemeHnToB JI. Y. MenneneeBa https://m.edsoo.ru/00ada52c

53 Ilepronel, rpymnnsl, HOATPYIIIEI bubmmorexa [IOK
i i https://m.edsoo.ru/00ada52c

Bbubaunoreka [JOK
54 Crpoenue atomoB. CocTaB aTOMHBIX siziep. M3oTombl https:/m.edsoo.ru/00ada342

55 CTpocHHE 3JISKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB Bubmuoreka [TOK
Ilepuonuueckoii cucremsl /1. . Menneneena https://m.edsoo.ru/00adabbc

56 XapakTepuCcTHKa XUMHUYECKOT0 3JIEMEHTA 10 €r0 MOJI0KEHHUIO B bubnunorexa [JOK
Ilepuonuueckoii cucreme JI. M. MenneneeBa https://m.edsoo.ru/00ada824

57 3Hauenue Ileproanyeckoro 3akoHa i pa3BUTHS HAyKH U bubmuoreka [IOK
npaktuku. [. YI. MenzaeneeB — y4€HbIi, IeJaror 1 rpaxaaHuH https://m.edsoo.ru/00ada96e

53 PesepBHbIii ypok. O000IIeHNE U CHCTEMaTH3alMs 3HaHUH / bubnunoreka LIOK
Bceepoccuiickas npoBepoyHas padbora https://m.edsoo.ru/00adb33c

59 KontposbHas padora Ned o teme «CtpoeHne atoMa. XuMHIecKast bubnuorexa [TOK
cBs3b» / Beepoccuiickas npoBepouHasi padbora https://m.edsoo.ru/00adb486

60 ONEeKTPOOTPUIIATENHHOCTS ATOMOB XUMUYECKUX 3JIEMEHTOB bubmmotexa LIOK
TPOOTpHHL https://m.edsoo.ru/00adaab8

61 WonHas xuMu4eckas CBs3b bubmorexa LIOK
https://m.edsoo.ru/00adac34

62 KoBanenTtHas nossipHast XuMH4YECKast CBA3b bubmotexa LIOK
P https://m.edsoo.ru/00adaab8

63 KoBanenTtHas HemonsApHas XUMHUYECKas CBS3b bubmotexa LIOK
P https://m.edsoo.ru/00adaab8

bubamnorexa [JOK
64 Crenem, oxucnenys https://m.edsoo.ru/00adae28

65 OKHUCTUTETFHO-BOCCTAHOBUTEIIBHBIC PEaKIINN bubmotexa LOK
peaktt https://m.eds00.ru/00adb076

66 OKHUCITUTETTN U BOCCTAHOBUTEIN bubmorexa LOK
https://m.edsoo.ru/00adb076

67 PeseprHbIil ypok. O000IIEHNE U CHCTEMATH3ANNS 3HAHAH TI0 TEME Bubmmoreka [IOK
«Ctpoenne aTroma. XUMHUYECKas CBSI3bY https://m.edsoo.ru/00ad9cb2

68 PeseprHsIil ypok. O000IIEHNE U CHCTEeMATH3AIN 3HAHUI bubmorexa [IOK

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Ne

KoanuecTBo 9acoB

DJIeKTpOHHBIE NH(pPOBLIE

/i Tema ypoka Beero Kontposabnsie | IIpakTHueckne o0pa3oBaTe/ibHbIe
padoThI padoThI pecypchel
1 Ilepronuueckuii 3akoH. Ilepuoandeckas cucreMa XUMHUUECKUX 1 bubnmnorexa [JOK
anemenToB JI. Y. MenneneeBa https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUUYECKUX 3JIEMEHTOB Bbubmuoreka [TOK
2 .. 1
NEPBBIX TPEX NEPHUOAOB https://m.edsoo.ru/00adbbbb
3 Knaccudukaiyst 1 HOMEHKJIATypa HEOPTaHMYSCKUX BEIISCTB 1 Bubmzorexa LIOK
P P https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKOM CBSI3U M TUIIBI KPUCTAJUTMIECKUX PEIIETOK 1 bubmuorexa LHOK
! P P https://m.edsoo.ru/00adbac6
5 KontposbHas padora Nel o teme «IloBTOpeHue u yriryoneHue 1 1
3HaHMH OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay
6 Knaccudukaipss XUMHYSCKUX PEAKIHHA M0 Pa3InIHbIM 1 bubmuoreka [IOK
IpU3HAKaM https://m.edsoo.ru/00adbcb0
7 [lonsTHE O CKOpOCTH XUMHUYEcKOil peakuu. [lorsTHE O 1 bubnuoreka [JOK
TOMOTCHHBIX M TeTEPOr'€HHBIX PEAKITHIAX https://m.edsoo.ru/00adbe9a
8 CKOpOSTE XAMIICCKOT PemCLI 1 MOTOREHE KAMHCOROTG | BuGmorera LIOK
P peak https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKHCIUTENbHO-BOCCTAHOBUTEILHBIC PEAKITIH 1 brbmrorexa [OK
peakn https://m.edsoo.ru/00adcade
Teopust anexTponuTHyeckoil quccorpanyy. CHIbHBIC U CllaOble bubnuoreka I[JOK
10 1
SJIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HonHHbIe ypaBHEHUS PEaKITHid 1 Bubmorexa LOK
i P https:/m.edsoo.ru/00add448
12 XUMHYECKHE CBOMCTBA KHUCIOT M OCHOBAHHII B CBETE 1 bubamnoreka [JOK
MIPECTABICHUN 00 IEKTPOITUTUICCKON TUCCOIMAIIIT https://m.edsoo.ru/00add5d8
13 XUMHUYECKUE CBOICTBA CONIEH B CBETE MPEACTABICHUHN 00 1 bubamnorexa [JOK
AJIEKTPOIUTHIECKON JUCCONUAIIH https://m.edsoo.ru/00add8b2
14 IToHsITHE O THAPOIIH3E CONCH 1 bubmmorexa LOK
P https://m.edsoo.ru/00add9d4
. bubamoreka [JOK
15 O0001IeHNE U CUCTEMATH3AIHs 3HAHWIA 1 1

https://m.edsoo.ru/00addd12
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[pakriueckas padora Ne 1. «Pemrenne skcriepiMeHTaIbHBIX

Bubaunorexa [JOK

1
6 3a71a9» https://m.edsoo.ru/00addbfa
17 Konrponbnas pabora N2 1o Teme «DIeKTPOTUTHYECKast bubnmnorexa [JOK
Jucconyanyst. XMMHUYECKHe Peaklii B pacTBOPax» https://m.edsoo.ru/00addecO
OO0mras XxapaKTepUCTHUKA TaJIOTCHOB. XUMHUYCCKHE CBOWCTBA Ha Bubmoreka [TOK
18
IIpUMepe xJiopa https://m.edsoo.ru/00addfe?
19 XnopoBogopoa. ConsiHast KUCIIOTa, XUMHUUECKUE CBOMCTRA, Bubmoreka [TOK
NoNy4eHue, MpUMEHEeHHe https://m.edsoo.ru/00ade104
20 [pakrrueckas padora Ne 2 o Teme «Ilomyduenue consiHor bubnunorexa [JOK
KHCIIOTBI, U3y4eHHe € CBONCTBY https://m.edsoo.ru/00ade348
Bbruncnenus no ypaBHEHUSIM XUMHUYECKUX PEAKIMH, €CIU OUH bubnunorexa [JOK
21
U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bubnuoteka IIOK
22 OO11ast XapaKTEepUCTUKA dJIEMEHTOB VIA-rpymmsl
H paKTep Py https://m.edsoo.ru/00ade64a
23 Aunnorponssie Moauukanuu cepsl. HaxoxaeHue cepbl u eé bubnuoreka LIOK
COETMHEHMI B NpUpojie. XUMUYECKUE CBOWCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBonopos, crpoeHue, GU3NUECKue U XUMHUYECKUE CBONCTBA Bubnuorexa OK
POBOIOPOTL, €1P ’ https://m.edsoo.ru/00ade802
25 Oxcuapl cepbl. CepHast KUCIOTA, (PU3MYECKUE U XUMUYECKHE bubnuoreka [JOK
CBOHMCTBA, IPHMEHECHUE https://m.edsoo.ru/00adea28
XUMHYECKHUE PEaKIUH, JIEKAIIE B OCHOBE MPOMBIIIIIIEHHOTO
26 criocoba 1o peHI/IL:I cé HOU KmHCHOTBI XI/IMI/II:ICCKOC 3arpsi3HEHUE Bubmmorexa [1OK
Xq P ) p https://m.edsoo.ru/00adec8a
OKpY’Karoiei cpesibl COSANHEHUSIMU CEPbI
27 Brruunciienre MaccoBOM JJOJIM BBIXOZA IMTPOAYKTA PEAKIH Bubmmorexa 10K
s /a IPOLLYKTa peaKil https://m.edsoo.ru/00adec8a
OOmmas XxapakTepucTHKa 3JeMeHTOB VA-rpynmbl. A30T
28 acIILIl OCT IZlHeHI/II)e B IIpUPOAE (1)1/131/1%01(1/15 yI/IHXI/IMI/I‘IeCK’I/Ie bubmotexa LOK
p Up p pHpoZe, https://m.edsoo.ru/00adeea6
CBOICTBa
29 AmMHuak, ero pusnveckre U XMMHYECKUE CBOUCTBA, IONyYCHUE U bubnuoreka [JOK
MIpUMEHEHHE https://m.edsoo.ru/00adf004
30 [IpakTryeckas padora Ne 3 mo Teme «Ilomydenne ammmaka, bubnuoreka [JOK
HM3y4eHHUE €ro CBOHCTBY» https://m.edsoo.ru/00adf180
31 A3OTHas KUCNOTa, e€ YU3NIecKue M XUMHIECKAE CBOHCTBA bubmorexa [IOK
’ https://m.edsoo.ru/00adf306
32 Hcnonb30BaHne HUTPATOB U COJIEH aMMOHMSI B KAUECTBE Bubmmoreka [IOK

MHHEPAIBHBIX yIoOpeHni. XUMHUYeCKoe 3arpsisHeHHe

https://m.edsoo.ru/00adf518
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Opr)KaIOHICI\/’I CpCabl COCIMHCHUAMU a30Ta

33 Doctop. Oxcun pocdopa (V) u pochopnas kuciora, Bbubnmnoreka [TOK
(du3nUecKre 1 XUMUYECKUE CBONCTBA, MOJTyIeHHE https://m.edsoo.ru/00adf68a
34 Hcnonp3oBanue GpocdaToB B KauecTBE MUHEPAIBHBIX YI00pEHNUI. bubnmnoreka [JOK
3arps3HeHne npUpoIHON cpenbl pocharamu https://m.edsoo.ru/00adfc20
35 Yriepon, pacpocTpaHeHHE B IPUpOIE, prusmdaeckre U Bubmoreka [IOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxcunel yriepoja, ux (pusndeckue ¥ XUMHYICCKUE CBOMCTBA. Bubmuoreka [TOK
DKoJorn4eckue npooJieMbl, CBsI3aHHbIE ¢ OKcUIoM yriaepoza (IV) https://m.edsoo.ru/00adfebe
.. Bubmuoreka [TOK
37 VYronpHas KUCIO0Ta U €€ Cou https:/m.edsoo.ru/00ae006¢
38 IpakTuyeckas padora Ne 4 o Teme "[lonydeHne yriieKUcIoro Bubmuoreka [TOK
raza. KauecTtBeHHas peakiius Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027¢e
39 [TepBoHaYabHBIE TOHATHUSI 00 OPraHUYECKHUX BELIECTBAX KaK O bubnuorexa LIOK
COEAMHEHUSIX yriieposa https://m.edsoo.ru/00ae054e
. bubnuoteka IIOK
40 Kpewmuii u ero coenunenus https://m.edsoo.ru/00ae080a
41 [pakruueckas padora Ne 5. Perienue sKcriepuMeHTaIbHBIX 33184 bubnuoreka [JOK
1o TeMe «BaykHel e HeMeTaJuTbl U MX COSTUHEHUS https://m.edsoo.ru/00ae0bf2
42 Konrponbhast padora Ne3 1o teme «BakHeiilne HeMeTaIbl 1 UX bubnuoreka [JOK
COEIMHEHUS» https://m.edsoo.ru/00ae0el8
OO6m1as xapaKTepUCTUKA XUMUYIECKUX 3JIEMEHTOB — METaJIIOB.
bubnuoreka IJOK
43 Merammngeckasi CBSI3b U METaITHYECKast KpUCTALTHIECKast https://m.e dS(I)‘E) 0/00ae]103e
peméTka. PuU3NUECKHEe CBOMCTBA METAJIIOB e )
44 XUMHUECKUE CBOMCTBA METAJIIOB. DJIEKTPOXUMUIECKUN P bubnuoreka IJOK
HaNPsHKEHUH METaJJIOB https://m.edsoo.ru/00ael 156
O6mme ciocoOs! moy4eHus MetawioB. CioiaBel. BeraucneHust mo Butmiorexa [[OK
45 YpaBHEHMSAM XUMUYECKUX PEaKIUi, €CITH OJUH U3 PEareHTOB https://m.edsoo.ru/00ael 156
COJIEPKUT IPUMECH e -
bubamnorexa [JOK
46 IlonsTHE 0 KOPPOSHH METAILIOR https://m.edsoo.ru/00ae1278
Bbubmnoreka [JOK
47 €II0YHBIC METAJLIBI
1 https://m.edsoo.ru/00ae14b2
Bbubnuoreka [JOK
48 OKCHIIBI ¥ TUAPOKCHUIBI HATPHS U KaJIHS https://m.edsoo.ru/00ae 14b2
49 Illenoyno3emMensHbIE METAJUIbl — KA U MarHuu bubnuoreka [JOK

23



https://m.edsoo.ru/00ael5e8

Bubaunorexa [JOK

>0 BaxteHimme coeMHeHNA KalbIus https://m.edsoo.ru/00ael5e8
51 O0600111IeHE U CUCTEMATH3ALMS 3HAHUMA
52 JKEcTKOCTh BOABI M CIIOCOOKI €€ yCTpaHEeHUs bubmiorexa HOK
A yerp https://m.edsoo.ru/00ac1886
[paktiueckas padora Ne 6 o Teme "JKECTKOCTH BOBI M METO/IBI bubnmnoreka [JOK
53 . "
e ycTpaHeHus https://m.edsoo.ru/00aelae8
. bubnuoteka LIOK
>4 AmOMHHHI https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCUAA U THIPOKCH/IA bubmorexa LIOK
P A P a https://m.edsoo.ru/00aelc64
bubnuoteka IIOK
36 Keneso https://m.edsoo.ru/00ael1d86
bubmuoteka IIOK
57 Oxcupl, THAPOKcH BT U conu xxenesa (I1) u xxenesa (1I0) https://m.edsoo.r/00ae35¢6
58 O00011eHHE U CUCTEMATHU3ALUS 3HAHUI
[pakruueckas padora Ne 7. PenieHue sKCIiepUMEHTAIbHBIX 32124 bubnuoreka I[JOK
59 o
1o TeMe «BajkHe11ue MeTauibl M HX COEIUHEHUSD) https://m.edsoo.ru/00ae3de8
o | Dnmcnenus o s e pacl o B LOK
P 5 N Acp P ) https://m.edsoo.ru/00ael1750
Brruncennst MaccoBOM JOJIM BBIXOJa MPOAYKTA PEaKIiH
61 O0001IeHNE U CUCTEMATH3aLMA 3HAHWIA
62 Konrponbhas pabora Ned o teme «BakHelme MeTamIbl U UX
COETUHEHUSDY
63 BemiectBa 1 MaTepuaibsl B IOBCEIHEBHOM )KU3HU YETOBEKA bubmiorexa HOK
m P A https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3sHEHNE OK aroIen cpebl Bubmzorexa HOK
P pyzarom pei https://m.edsoo.ru/00ae4270
65 Poib xuMuu B peleHnn SKOIOTHYECKUX IIPo0IeM Bubmzorexa HOK
p P https://m.edsoo.ru/00ae4270
N . Bbubmuoreka [JOK
66 PeseprHsIil ypok. O000IIEHNE U CHCTEeMAaTH3aINs 3HAHUI https://m.edso0.ru/00ae0d0a
67 PeseprHsIil ypok. O000IIEHNE U CHCTEMATH3AINS 3HAHUH bubmorexa [IOK

https://m.edsoo.ru/00adb33c
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68 PeseprHeIil ypok. O000IIEHIE U CHCTEMATH3AINS 3HAHUH

Bubaunorexa [JOK
https://m.edsoo.ru/00ad9cb2
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