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HHOACHUTEJIbBHAA 3AIINCKA

1. Conep:xanue yueGHOIro mpeamMera.
Conep:xxanne odydenus B 8 kiacce. [leppoHauaibHbIe XHMAYECKHE TIOHATHSL.

IIpenmer xumun. Posib XMMKM B 5KU3HU Y€I0BEKA. XMMHUS B CUCTEME HayK. Tena U BelllecTBa.
®dusnyuecKrue CBONCTBA BEHIECTB. ArperaTrHoe CocTosHuE BelecTB. [loHaTre o MeToaax mo3HaHus B
xumuH. YucTeie BemecTBa U cMec. CriocoObl pa3/IeliCHHs] CMECEH.

ATOMBI M MOJIEKYJIbl. XUMUYecKre dJ1eMeHThl. CUMBOJIBI XUMUUYECKHUX 3JIeMEHTOB. IIpocThie U cloXHbIe
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popmyiia. BareHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BelecTs. OTHOCUTENbHAs aTOMHAast Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBast oiis
XUMHYECKOTO 3JIEMEHTa B COETMHEHHH.

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

duznyeckre U XUMHUYECKHE SIBJIEHUSI. XUMHUUECKa s p€akuusa u eé IIPpHU3HAKHU. 3akoH COXpaHCHUSA MaCChbI
BelIecTB. XUMUUeckne ypaBHeHns. Kinaccuukanmst XuMuuecknx peakunid (COennHeHw s, pa3IoXKeHNs,
3aMeIeHus, oOMeHa).

Xumuyeckuii 3xcnepumenm: 3HaKOMCTBO C XUMHUYECKOH TIOCYI0H, TIpaBUIaMH paboThI B 1TaOOPaTOPUH U
npuéMaMu o0palleH s ¢ JJabopaTOpHBIM 000PYIOBaHHEM, U3yUEHUE U ONHCAHHE (PU3MUECKUX CBOWCTB
00pa3IioB HEOPTaHUICCKUX BEIIECTB, HAOMoAeHN e (PU3udecKuX (TUIaBICHUE BOCKA, TAsSHUE JIBIIA,
pacTupaHue caxapa B CTyIKe, KHIIEHUe U KOH/ICHCAIIH BOAbBI) U XUMHUYECKHUX (TOPEHHE CBEYH,
MIPOKATMBAaHUE MEITHOM MPOBOJIOKH, B3aUMOJICHCTBIE MElIa ¢ KUCIIOTOW) sSIBIICHUH, HAOJIO/IeHIE 1
OIMCaHWe MPU3HAKOB MPOTEKAHN XUMHYECKUX Peaknii (pa3ioKeHne caxapa, B3anMOICHCTBIE CEPHOM
KHCJIOTHI € XJIOPUAOM Oapus, pasnoxkenue ruapokcuna menu (1) mpu HarpeBanuu, B3auMOIEHCTBHE
xKenesa ¢ pactBopoM conu Meaw (II), u3ydenue crmoco0oB pasneneHus cMecel (C TOMOIIBI0 MarHuTa,
(uIpTpOBaHME, BRIIAPUBAHNE, TUCTHILIIANNS, XpoMaTorpadus), MpoBeIeHNEe OYUCTKH TTOBAPEHHOM COITH,
HaOJTIO/ICHNE ¥ ONTMCAaHKE PEe3YyIhbTATOB MPOBEICHIS OMBITA, MILTFOCTPUPYIOIIET0 3aKOH COXPaHEHUS
MAaccChl, CO3JTaHUE MOJIEeNel MOJIEKYII (IapOCTEeP KHEBBIX ).

BaxHejilue npeacTaBuTe/ M HEOPraHM4YeCKUX BelleCTB.

Bozayx - cmech razoB. CocraB Bo3ayxa. Kucmopon - anemeHT U ipoctoe BemecTBo. Haxoxnenne
KHCIIOpOAa B IpHUpoie, GU3MIECKHE U XUMHIECKHE CBOMCTBA (peakmuu roperus). Okcuasl. [IpuMenenme
kucnopona. CriocoObI MOMyYeHHs KHCIOPO/a B JIA00OPAaTOPHH U MPOMEIIIIIEHHOCTH. KpyroBopor
kuciopoza B npupoae. O30H - alIoTpormHast MOAU(HUKAINS KACIOPO/Ia.

TennoBoit 3 PeKT XUMUUECKON Peakny, TEPMOXUMHUCCKHE YPABHEHHSI, 9K30- U S3HIOTEPMHUYECKHE
peakuuu. ToIMBO: yroiab U MeTaH. 3arpsa3HeHHe BO3yXa, YCUIIEHHE TapHUKOBOTO Y deKTa,
pa3pyLeHne 030HOBOIO CIIOf.

BOILOpO,Z[ - DJICMCHT U IMPOCTOC BCILICCTBO. HaXO)K,I[eHI/Ie BOAOpOJa B IpUpoacC, (1)I/I3I/I‘IGCKI/I6 u
XHUMHUYCCKHUEC CBOﬁCTBa, IIPUMCHCHUC, CITOCOOBI MOJIyUCHHA. Kucnors u comn.

MomnsipHblii 00BEM Ta30B. Pacuérsl Mo XUMHUECKUM YpaBHEHUSIM.

du3ndecKre CBOMCTBA BOJEI. BO,I[a KaK paCTBOPHUTCIIb. PaCTBOpBI. HaCBIH_IeHHLIG 1 HCHACBIIICHHBIC
PacTBOPHL. PaCTBOpI/IMOCTL BCIICCTB B BOJIC. MaccoBas J0JIA BCIICCTBA B paCTBOPC. XuMuyeckue
CBOMCTBa BO/JIBI. OcnoBanus. Poib pacTBOPOB B MIPUPOAC U B )KM3HU YCJIOBCKA. prrOBOpOT BOJbBI B
npuponaec. 3an513H€HI/Ie MMPpUPOAHBIX BO. OxpaHa 1 OYHMCTKaA IMPUPOAHBIX BOA.



Knaccudukarus Heoprannueckux coequaenuii. Oxcuapl. Kimaccuduxarmst OKCHIIOB: colieo0pa3yroiue
(OCHOBHBIE, KHCIIOTHBIC, aM()OTEPHEIC)

u HeconeobOpasyronue. Homenknarypa okcunoB. dusnueckue 1 XUMUYECKHE CBOUCTBA OKCHIOB.
ITonyuenue okcuI0B.

OcHoBanns. Knaccudukanus ocHoBaHU: METOUN U HEPACTBOPUMBIE OCHOBaHUs. HoMeHkmaTypa
ocHoBaHMil. u3nueckre 1 XUMUYECKHE CBOWCTBA OCHOBaHM. [lonyyeHne ocHOBaHUIA.

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 MEXY KJIaCCAMH HEOPTAHUYECKUX COCTMHCHHUI.

Xumuueckuii Ikcnepumenm.: Ka4eCTBEHHOE ONpeIeTIeHIE COJIEPKAHUSI KUCIOpO/ia B BO3/yX€, MOITy4eHHE,
cobupaHue, pacrio3HaBaHUE U U3YUYEHHE CBONCTB KHCIOPO/Ia, HAOIIOICHIE B3aUMO/ICHCTBHSI BEIIIECTB C
KHCIIOPOZOM U YCIIOBHUS BOSHUKHOBEHUS U IIPEKPAIICHUS TOPSHHS (TToXKapa), 03HAKOMIIEHHE C 00pa3IiaMu
OKCHUJIOB M OIMCaHHE MX CBOMCTB, MONy4eHUE, COOMpaHHe, paclio3HaBaHUE U N3YUCHUE CBONCTB
Bojiopoa (Topenwe), B3auMoielicTBre Bogopoaa ¢ okcuaoM mean (1) (Bo3MokHO MCITONTb30BaHNE
BHJICOMATEpUAIOB), HA0IIOIeHHE 00Pa31[0B BEIIECTB KOJTMYECTBOM 1 MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH
pacTBOpPEHHUSI BEUIECTB C PAa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJIEHUE PACTBOPOB C OIPE/EIEHH Ol
MacCOBOM J1oJieil pacTBOPEHHOTO BEIIECTBA, B3aUMOICH CTBHE BOJIBI C METAJUIaMHU (HATPHEM U KaJIbI[HEM)
(BO3MOYHO HCITONIH30BAHUE BUICOMATEPUAIIOB), CCIIEIOBAaHIE 00pa3I[0B HEOPIraHHYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, Ha6J'IIO)IeHI/Ie N3MCHCHUSA OKpACKU MHIANKATOPOB B paCTBOPax KMUCJIOT U menoqef/'l,
n3ydeHune B3anMoaecTeus okcuaa meau (II) ¢ pacTBopoM CepHOI KUCIOTHI, KHCIOT ¢ METaUIaMH,
peaxmuii HelTpaIu3aIiy, TOoJyIeHne HEPACTBOPUMBIX OCHOBAHHM, BRITECHEHNE OHOTO METaJUIa JPYTUM
W3 pacTBOpa COJH, PEIIeHHE IKCIIEPUMEHTAIBHBIX 33724 1o TeMe «BakHeIme KI1acChl HEOpraHMIEeCKUX
COCTMHEHUI».

IMepuoauyeckuii 3axoH u Ilepuoanyeckas cucrema xummnueckux jiemenToB .. Menneneena.
Ctpoenune aToM0OB. XuUMHYecKas CBsA3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PeaAKIIUH.

IepBbie TONBITKY KIIACCH(PUKAITUN XUMUYECKHIX 3JIEMEHTOB. [IOHSITHE O IPyIax CXOMHBIX AJIEMEHTOB
(enoYHbIe U IETOYHO03eMENbHBIC METAIUTBI, FAJIOTCHBI, HHEPTHBIC Ta3bl). JIEMEHTHI, KOTOPhIE
00pasytoT aMm(poTepHBIE OKCHUIBI U TUAPOKCHIBL.

ITepuoanueckuii 3axoH. Ilepuoguueckas cucrema xumudeckux snemeHToB /.M. Menjeneesa.
Kopotkonepuonnas u jummaHONIEproaHast popmel [leproanaeckoil CHCTEMBI XUMUYECKHUX 3JIEMEHTOB
.. Menpneneesa. [lepuoas! u rpynnsl. @U3NYECKUl CMBICT OPSAIKOBOrO HOMEpa, HOMEPOB MEPUOJIA U
TPYIIIBI DIIEMEHTA.

Crtpoenne aromoB. CoctaB aTOMHBIX sifiep. M3oTonbl. OnekTponbl. CTpoeHHE IIEKTPOHHBIX 000I0YEK
aToMoB mepBbIX 20 xuMuyeckux 31eMmeHToB [lepuonnueckoii cucremsl .M. Menaeneesa.
XapaKTepuCcTUKa XUMUYECKOr0 3JIEMEHTA MO €ro nojaoxeHuro B [lepuoanueckont cucreme . 1.
Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA pagnyCca aTOMOB XUMHUYCCKUX 3JIEMCHTOB, MCTAJINIMUCCKUX U
HEMETAIIINYECKUX CBOMCTB II0 TpyIiiaMm u nepuogam.

3nauenue [lepronanueckoro 3axoHa u [leproanueckoil CHCTEMBI XMMHUYECKUX JIEMEHTOB AJIS Pa3BUTHS
Hayku U nipaktukd. JI.V1. MenaeneeB - yu€HbII U rpakJaHUH.

Xummdeckas cBsa3b. KoBameHTHas (HOJ'IHpHaH )51 HeHOJ’ISIpHaSI) CBA3b. SHGKTPOOTPI/II_IaTGHLHOCTL
XHMUYCCKHUX 3JIeMEHTOB. MIoHHas CBS3b.

Crenenb okucieHns. OKHUCINTEIbHO-BOCCTAHOBUTEILHBIC peaKknuu. HpOI.[GCCLI OKHUCJICHUA U
BoccTaHOBICHUS. OKUCIUTEIIM U BOCCTAHOBUTEIIH.



Xumuueckuil sxcnepumenm: u3y4eHue o0Opas3ioB BELIECCTB METAIJIOB M HEMETAIJIOB, B3aHMOJICHCTBIE
TUAPOKCHUIA ITUHKA C PACTBOPAMU KUCJIOT U IIEJI04YeH, TPOBEICHUE OMBITOB, UIUTIOCTPUP YIOIIUX TPUMEPHI
OKHCITUTEIILHO-BOCCTAHOBUTEIBHBIX PEaKIuil (rOpeHUe, PEaKIUU Pa3IOKSHHUsI, COSTMHCHNUS).

MexnpeaMeTHbIe CBA3H.

Peanusamus MexmnpeaMeTHBIX CBsI3€l MpU U3y4eHUH XUMHHU B 8 KJIaCCe OCYILECTBIISIETCS Yepe3
HCTOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUHBIX MTOHATHH, TAK M MOHSATHH, SIBISIOMINXCS CUCTEMHBIMU
JUTA OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT0 IIUKIIA.

OO01Me ecTeCTBeHHO-HAYYHBIC ITOHSITHS: HayYHbIN (haKT, TUIIOTE3a, TCOPHUs, 3aKOH, aHAJIN3, CUHTE3,
KJIacCU(pHUKAIHS, IEPUOTUIHOCTD, HAOIIOJICHHUE, YIKCIICPUMEHT, MOJICIMPOBAHUE, H3MEPEHHE, MOJICb,
SIBJICHUE.

dusuka: MaTepus, aTOM, DJICKTPOH, POTOH, HEUTPOH, MOH, HYKJIH]I, ©30TOIIbI, PaJHOaKTHBHOCTD,
MOJIEKYJIa, JIEKTPUYECKHH 3apsi]l, BELIECTBO, TEI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3,
(u3MYECKIE BEIIMUNHBI, EIUHUIBI U3MEPEHHUS, KOCMOC,

IIaHeTsl, 38€361, CoJHIIE.
Buonorus: porocunres, apixanue, orochepa.

I'eorpadus: armochepa, ruapocdepa, MUHEPAIbI, TOPHBIC TIOPO/IBI, TIOJIE3HBIE HCKOIIAEMbIE, TOILINBO,
BOJHBIEC PECYPCHIL.

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

[Tepuommueckuii 3akoH. [lepuomudeckas cucrema XxumMudeckux deMeHToB JI.M. Menneneesa. CTpoeHme
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHYECKHX AJIEMEHTOB MEPBBIX TPEX MEPHO/IOB,
KaJusl, KaJIbLUS ¥ UX COeIMHEHNH B COOTBETCTBHH C TIOJIOKEHHEM 3JIeMeHTOB B lleproamaeckoil cucreme
Y CTPOCHHEM FX aTOMOB.

CrtpocHue BelecTBa: BB XUMAYECKON CBSI3H. THITHI KPUCTAJUTHYCCKUX PEMIETOK, 3aBUCUMOCTEH CBOMCTB
BEIIECTBA OT TUIA KPUCTAITMYECKON PEIIETKY U BUJIAa XUMUYECKON CBSI3H.

Knaccudukarms n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XMMIYECKIE CBOMCTBA BEIIECTB,
OTHOCSIINXCS K Pa3IMIHBIM KIaccaM HEOPTraHWIECKUX COSAMHCHHM, TeHETHIECKasl CBSI3h
HEOPTaHWYECKUX BEIIECTB.

Kraccndukarys XuMI9ecKUX peaKIuii 1Mo pa3iIndHbIM IPU3HAKaM (IT0 YUCITy U COCTaBY yYaCTBYIOIUINX B
PEaKIy BEMIECTB, 10 TEIIOBOMY 3(h(eKTy, M0 H3MEHEHHIO CTeIeHeH OKUCIIEHUS! XUMIYECKIX
3JIEMEHTOB, MO0 0OPATHMOCTH, TI0 YYACTHIO KaTaJau3aTopa). DK30- M SHIOTEPMHUIECKHAE PEAKIIHH,
TEPMOXUMUYECKHE YPaBHECHUSI.

[ousTHe 0 ckopocTH XUMHUYeCKOH peakiuu. [ToHsTHE 06 00paTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusix. [ToHsTHE O TOMOTE€HHBIX U rereporeHHbIX peakuusix. llonsrue o karanuse. [lonarue o
XMMHYECKOM paBHOBeCHH. DaKTOPHI, BIUAIOIINE HA CKOPOCTh XUMUUECKON PEaKMH U MOJI0KEHUE
XMUMHYECKOTO PAaBHOBECHSI.

OKHUCIIHTENHHO-BOCCTAHOBUTEILHBIC peaKkuuu, 3HeKTpOHHBII>i OalaHC OKUCIUTENbHO- BOCCTAHOBUTCIIBHOU
peaKnunu. CocrapieHue ypaBHGHI/Iﬁ OKHUCJIIUTCIbHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ C UCIIOJIb30BAHHUEM
MCTO/Ja 3JICKTPOHHOI'O OanaHca.

TeOpI/ISI BHGKTpOHHTH‘IGCKOﬁ JAUCCOIHUAIM. QHCKTpOJ'II/ITBI 1 HEOJICKTPOJIHNTHL. KaTHOHBI, AHHOHBI.
Mexanusm AuCcolralnu BEHICCTB € pA3JIMYHBIMU BUAAMU

XUMUYECKOH cBs3u. CTeleHb JUucCconualuu. CunbHEIE B clTa0bIe QJICKTPOJIUTHL.



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. KauecTtBeHnnbie PCaKIun Ha MOHBI. [lonsatue o TUAPOJIN3C COJICH.

Xumuueckuil sxcnepumenm: 0O3HAKOMIICHUE C MOZACISMU KPUCTAJUIMYECKUX PEHIETOK HEOPTaHUIECKUX
BEIIECTB - METAJIOB U HEMETa/UIOB (rpaduTa u ajnMasa), CIOKHBIX BELIECTB (XJIOpHIa HATpus),
MCCIICI0BAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKiuy OT BO3ACHCTBHS Pa3IMyUHbIX (PaKTOpOB,
HCCIICIOBAaHUE HIIEKTPOIPOBOAHOCTH PACTBOPOB BEILIECTB, TPOLECCA AUCCOLMAIIMY KUCIIOT, LIEI0YeH 1
cosieit (BO3MOXKHO UCIIONB30BAaHHE BUICOMATEPHAIIOB), IPOBE/ICHUE ONBITOB, ILTIOCTPUPYIOIINX
MPHU3HAKY TPOTEKaHUs peakuii HoHHOTO oOMeHa (00pa3oBaHue ocajKa, BBIICICHIE Ta3a, 00pa3oBaHue
BOJIbI), OTIBITOB, WIITIOCTPUPYIOIIUX IIPUMEPBI OKUCIIUTEbHO0-BOCCTAHOBUTENBHBIX PeaKlni (TopeHue,
pEaKIMK Pa3IoKEeHUsI, COSTMHCHNUS ), PACTIO3HABAHUE HEOPTAaHMUYECKUX BEIIECTB C IIOMOIIBIO
Ka4CeCTBCHHBIX peaKHI/II\/'I Ha MOHBI, pEHICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4.

HeMeTanasl 1 HX COCAMHECHUSA.

OOmias xapakTepucTHKa rajnoreHoB. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIICHHS.
Crpoenne 1 pU3NUECKHE CBOWCTBA MPOCTHIX BEIIECTB - TAIONEHOB. XUMHUECKHE CBOMCTBA Ha ITpUMeEpe
xJIopa (B3auMOJIEHCTBHE C METaJUIaMH, HEMETaIlJIaMu, Iiejodamu). XiopoBoaopos. ConsHas KuciaoTa,
XMMHUYECKHE CBOMCTBA, IIOJIy4eHUE, TpuMeHeHue. [lelicTBue

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

OO6mrast xapakTepucTuka 3j1eMeHTOB VIA-rpymibl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEpHBIE
crenedn okuciieHus. CTpoeHne u pU3MIecKre CBOWCTBA MPOCTHIX BEIIECTB - KUCIOPOa U CEPBI.
AJoTpOITHbIE MOAU(UKALIMK KACIOPOa U Cephbl. XUMHUECKUE CBOMCTBA cepbl. CepoBOI0PO/I,
cTpoeHune, Gu3ndeckne U XuMudeckne cBoicTBa. OKCHABI Cephl KaK MPEICTaBUTENN KUCIOTHBIX
okcuoB. CepHast KHCIIOTa, U3HYECKUE H XMMUYECKIE CBOWCTBA (00IIUe KaK MpeACcTaBUTeNs Kiacca
KHCJIOT U crieruduueckre). XMMHYSCKUE PEaKIIHH, JISKAIIUE B OCHOBE IPOMBIIIIIEHHOT O criocoba
TIOJIYICHHSI CepHOM KUCITOTHL. [IpuMenenne cepHoit KucimoThl. Cou CepHON KHMCIIOTHI, KaueCTBECHHAS
peaknms Ha cynbdaT-uoH. HaxoxaeHne cepbl 1 e€ cCoequHeHUH B Ipupoae. XUMUUIECKOE 3aTrpsA3HCHUE
OKPY’KaIOIIEeH cpelibl COeNMHEHISIMI CEPhI (KHCIOTHBIE IO/, 3arpsA3HEHNE BO3TyXa U BOIOEMOB),
CIIOCOOBI €r'0 MPEIOTBPAIICHHUS.

O61mas xapakTepucTuKa 3JeMeHToB VA-Tpymiibl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
CTETIeH! OKHCIICHHS. A30T, paCpOCTpaHEHUE B MPUPOIe, GU3NIECKHE U XUMUYECKHE CBOWCTBA.
KpyroBopot a3ora B mpupoze. AMMHaK, ero (pu3ndecKue 1 XUMHYECKHE CBOMCTBA, MOMyUeHUE ’
npumenenne. Conu aMMOHUS, X (PM3NYECKHe U XUMUYEeCKHe CBOUCTBA, MpuMeHeHne. KauecTBeHHas
peaxius Ha MOHBI aMMOHHS. A30THas KHCIIOTa, €€ oTy4deHrne, GU3NIecKne 1 XUMHUIEeCKe CBOWCTBA
(oOmme Kak MpeacTaBUTENs Kilacca KACIOT U cnernududeckue). Vcmonp3oBaHne HUTPATOB B CONEH
aMMOHUS B Ka4eCTBE MIHHEPAIBHBIX yI00peHul. XuMUYecKoe 3arpsA3HEHUE OKPYKAIOMIel Cpebl
COCIMHEHUSIMH a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHNE BO3/IyXa, TOYBEI U BOJ0EMOB). Docdop,
annmoTponHsie Moaudukanuu gocdopa, usndeckne u xumudeckue cpoictea. Oxcun dhocdopa (V) u
tdhochopras kucmora, puU3NIECKHNE M XUMHUIECKUE CBOMCTBA, monydeHue. Vcnonp3oBanue pocdaTtoB B
KauecTBe MUHEPaTbHBIX YIOOPEHHIA.

O6mas xapakreprucTka 31eMeHToB [VA-rpynmnsl. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
CTEIEHH OKHCJIEHUs. YTIepo, alJIOTPOIIHbIe MOAU(HUKALIMY, PaCIPOCTpaHEeHNE B IPUPoAE, PU3HUECKUEe
U XuMHuecKue cBoiicTBa. Ancopbuus. Kpyroesopor yriepona B nmpupoze. Okcusl yriaepoia, ux
(u3nUecKre 1 XMMHUYECKUE CBOMCTBA, IEHCTBUE HA )KUBBIE OPIraHU3MBI, IOIyYEHHUE U IIPUMEHEHUE.
Okosnoruyeckue npoOnemMsl, CBsI3aHHbIe ¢ OKcHIoM yriepona (I1V), runoresa rino06ansHOro MoTeneHUs
KJIMMaTa, MapHUKOBBIA 3 QeKT. YTonbpHas KUCIO0Ta U e€ CONU, NX (PU3NUECKue U XMMUYECKHE CBOWCTBA,
nojiydeHue u npumeHenne. Kauecrsennas peakius Ha kapOoHaT-uoHEL. Mcrons3oBanne kapOOHATOB B
ObITY, MEIMIIHE, IPOMBILIJIEHHOCTH U CEJILCKOM XO3SIHCTBE.



[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriepoaa (MeTaH, STaH,
STHJICH, alleTHJIeH, 3TAaHOJM, TIULEPUH, YKCYCcHas KucioTa). [IpuponHbie HCTOYHUKHN YTIIEBOAOPOIOB
(yroms, MpUpOAHBIiA ra3, He(Th), MPOAYKTHI X MepepaObOTKH (OEH3UH), UX POJIb B OBITY
MpoMbIIUIeHHOCTH. [IoHsTHE 0 OMONTOrnYecKr BaXKHBIX BEIIECTBAX: JKUPaAX, OENKax, YriIeBoJax - U UX
POJH B )KM3HU 4YelloBeKa. MaTepralibHOe €AMHCTBO OPTaHMUYECKUX U HEOPTaHUYECKUX COSANHEHUH.

Kpemuuii, ero ¢mzndeckne u XUMUYECKHE CBOWCTBA, MOITy4YeHHe U TpuMeHeHne. CoeTMHEeHUs] KpEMHHS B
npupoae. O6mme npeacrasieHus o6 okcuzae kpeMuusi(1V) u xpemaneBoit kucinore. CHIMKATHI, UX
HCITIOJIB30BAHHUEC B 6I>ITy, MCIUINHE, HpOMI)IHIHeHHOCTI/I. Ba)l(Heﬁﬂllde CTpOI/ITCJ'II)HI)IG MaTepI/IaJII)I:
KepaMHKa, CTEKJIO, IIEMEHT, OETOH, ee300eToH. [IpobieMbl 0€30MacHOro HCIOIb30BaHUS
CTpOI/ITeIH)HBIX MaTepI/IaJIOB B HOBCCI[HCBHOI\/'I JKU3HU.

Xumuueckuil sxcnepumenm: n3ydeHue o0Opas3oB HEOPraHMYECKUX BELIECTB, CBOMCTB CONISTHON KUCIIOTHI,
MMPOBCICHUEC KaYCCTBCHHBIX peaKHI/II\/'I Ha XJIOpHUA-UOHBI 1 Ha6J'IIOI[eHI/Ie IIPU3HAKOB UX MPOTCKAHUA,
OIBITHI, OTPAKAIOIINEC (I)I/I?,I/I'—IGCKI/IG 1 XUMHYECKHE CBOMCTBA raJlOreHoB U UX COGI[I/IHeHI/Iﬁ (BO3MO)KHO
WCTIOJIb30BaHKE BUICOMATEPUAJIOB), O3HAKOMIICHHE ¢ 00pa3llaMi XJIOPUIOB (TaJOreHHI0B),
O3HaKOMJIEHHE C 00pa3liaMu cepbl U €€ COeTMHEHUAMH (BO3MOKHO HUCIIOJIB30BAaHHE BHIEOMATEPUATIOB),
HaOJI0/IeHHe TIpollecca 00YTITUBAHMS caxapa Mojl AeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTEHI,
W3yYeHHE XUMHUYECKHX CBOMCTB pa30aBIIEHHON CepHOM KUCIIOTHI, IPOBEICHIE KAYECTBEHHOW PEaKIInU Ha
cynb(haT-HoH 1 HaOIIOIeHUE MTPU3HAKA e€ TIPOTEKaHUs, O3HAKOMIICHHE C PU3MUECKUMU CBOMCTBAMHU
asora, ¢ochopa 1 ux coeAMHEHUH (BO3MOXKHO MCITOJIb30BaHUE BUICOMATEPUAJIOB), 00pa3aMu

a30THBIX U (OocHOPHBIX YIOOPEHUH, MOTyueHue, COOMpaHue, paclioO3HaBaHUE U U3YUCHHE CBONCTB
aMMHaKa, IPOBEJICHNE KAUeCTBEHHBIX PEaKInii Ha MOH aMMOHUS B (pocdaT-uoH U N3ydeHHe MPU3HAKOB
WX MPOTEKaHUs, B3aUMOJIEHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHCIOTHI C MEIBIO (BO3ZMOXKHO
WCIIOJIb30BaHME BUIEOMATEPHANIOB), N3Y4YEeHNE MOIeNel KPUCTAINTHIECKUX PEmETOK anMasa, rpadura,
¢bynnepeHa, 03HAKOMIIEHHE C IIPOLIECCOM aJICOPOLIMM PaCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOICTBOM IIPOTHBOra3sa, NojydeHue, cCoOupaHue, paclio3HaBaHue U U3ydEeHUE CBOUCTB YIJIEKUCIOTO
rasa, IpoBeJeHUE KaUeCTBEHHBIX PEAKIUi Ha KapOOHAT U CHIIMKAT-UOHbI U U3y4EHUE IPU3HAKOB UX
MIPOTEKaHUs, 03HAKOMIICHHUE € IIPONAYKIMEH CHIMKATHON ITPOMBIIUIEHHOCTH, PEIICHUE
JKCIEPUMEHTANIBHBIX 3aJa4 110 TEME

«BaxxHeilimme HeMeTaIIbl U UX COSTUHEHU.
MeTaJJIbI M HX COEIHMHEHHUS.

O01as XxapakTepruCTHKa XUMHUYECKUX JIEMEHTOB - METAIJIOB HA OCHOBAHHUHU UX TTOJIOKEHUS B
[Tepuommyeckoii cucreme xumudeckux 3memenToB J[. M. MenneneeBa u crpoenus atomoB. CTpoeHHE
MeTayIoB. MeTrayumndeckast CBsI3b M METATMYECKask KPUCTAIUINYECKast peméTka. JIeKTPOXUMIYeCKUI
pAI HAPsDKEHUH MeTauioB. GU3NYecKre M XUMHIECKHE CBOMCTBA MeTauToB. O01Ire criocoob!
rony4derusi MetasuioB. [IoHSITHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTH UX OT KOPPO3HUH.
CrnaBsl (cTamib, 4yT'yH, JIOPATIOMAHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY W IPOMBIIIUICHHOCTH.

[lenounble MeTaiibl: nonoxkeHue B Ilepruoanueckoi cucteMe XUMHYECKUX AneMeHToB 1. 1.
MenneneeBa, CTpOSHHE UX aTOMOB, HAXOXIEHUE B Mpupoze. Pu3ndeckrne 1 XMMUIeCKe CBOUCTBA (Ha
npuMepe HaTpust 1 Kanwst). OKCUABI ¥ THIPOKCUABI HATPHS U Kanus. [[prMeHeHne menoqHbIX METalIoB
U UX COCIUHEHUH.

[{enoyno3eMenbHbIE METAJIIBI MAarHUH U KaJlbLUi: nojoxeHue B [lepuoandeckoii cucreMe XMMAYECKUX
anemenToB .M. MenneneeBa, cTpoeHre UX aTOMOB, HaXOKJeHUE B mpupoze. Pusndeckue u
XMMHYECKHE CBOWCTBA MAarHUA M Kajublus. BakHelme coetnHeHns Kaabust (OKCH, THAPOKCHL, COJIH).
JXéctkocTs BOIBI M CIIOCOOBI €€ yCTpaHEHHUS.

AmoMuHuii: nonoxenue B Ilepuoanueckoit cucreme xumuueckux aneMenToB .M. Menneneena,
CTpOEHHUE aTOMa, HaxoXKJeHue B npupoje. dusnyeckue u XUMUYECKUE CBOMCTBA aTIOMUHUSL.
Am@oTepHbIe CBOWCTBA OKCHJIA ¥ TUAPOKCH/IA AIFOMUHUSI.



XKeneso: nonoxenue B [lepuonuueckoii cucreme xumudeckux snemenToB .M. MenzaeneeBa, crpoenue
aToMa, HaxoXJAeHue B mpupoae. Pusnueckue 1 XUMHUECKHE CBOMCTBa kene3a. OKCHBI, THAPOKCUIBI U
comu conu xkenesa (1) u xxenesa (III), ux cocras, cBoiicTBa U MOTy4EHHE.

Xumuyeckuii skchepumenm: 03HAKOMIJIEHHE C 00pa3llaMi METAJLIOB U CIUIABOB, X (DU3UUECKUMU
CBOMCTBaMU, H3ydeHHE PE3yIbTaTOB KOPPO3UU METAJIIOB (BO3MOXKHO UCIIOIB30BAaHHE
BHJICOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJCHCTBHS OKCHIA KaJIblMs M HATPHSI C BOAOH (BO3MOXKHO
UCIIOIb30BaHKE BUIEOMATEPHAIIOB), HCCIIEI0OBAaHIE CBOMCTB JKECTKOI BOJIBI, IIpoliecca TOPEHHs XKelle3a B
KHcIopo/e (BO3SMOKHO UCTIONB30BaHIE BUACOMATEPHAIIOB), TPH3HAKOB MPOTEKAHUS Ka4eCTBEHHBIX
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
(BO3MOKHO HCITOIH30BAHUE BHICOMATEPUAIIOB), UCCIIEJOBAHUE aM(pOTEPHBIX CBOHCTB THIPOKCHIA
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 YEIIOBEKA. be3omacHoe UCIIOIBb30BaHNE BELECTB U
XUMHYECKUX peakiuii B ObITy. [lepBast mOMOIIb TPH XUMHUYECKUX 0’KOTaX U OTPABJICHUSX.

XUMUYECKOe 3arpsi3HEHHE OKPY)KAIOIIel cpepl (peneapHas T0mycTuMas KOHIIEHTPAIHs BEIIECTB
(manee - I1JIK). Ponp xumun B pelieHnH SKOIOTHIECKAX TTPOOIIEM.

Xumuueckuil skcnepumenm: N3ydeHre 00pas3oB MaTepHaoB (CTEKIIO, CIIaBbl METAJIIOB, TIOJIMMEPHBIE
MaTepuabl).

MexnpeaMeTHbIe CBSI3U. Peanm3arms MeKIIPEeAMETHBIX CBS3CH MPU U3YICHUN XUMUH B 9 Kitacce
OCYIIIECTBIISIETCS Yepe3 MCIOIb30BaHNE KaK 00X €CTeCTBEHHO-HAYYHBIX MIOHSATHH, TaK ¥ MOHSITHIA,
SABIISIOUINXCS CHCTEMHBIMU TSI OTAENBHBIX TIPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0111e ecTeCTBeHHO-HAYYHbIC [TOHITHS: HaydHbIl (haKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAJIM3, CUHTE3,
KI1accuukaIys, IepuoanIHOCTb, HAOIIOCHE, YKCTICPUMEHT, MOJICITHPOBAHNE, U3MEPEHHUE, MOJICTb,
SIBJICHHE, TAPHUKOBBIH 3 (HEKT, TEXHOIOIHsl, MAaTCPHAIIBI.

dwu3mka: MaTepusl, aTOM, JIEKTPOH, POTOH, HEUTPOH, FIOH, HYKJIHI, H30TOIIbI, paAHOAKTHBHOCTH,
MOJIEKyJIa, IEKTPUYECKHIH 3apsil, MPOBOJAHUKH, TTOTYITPOBOIHUKH, TUIJIEKTPUKH, (JOTOIIIEMEHT,
BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHHE BEIIECTBA, T'a3, pACTBOP, PACTBOPUMOCTD,
KpHCTaJUTHIecKas penérka, CIuiaBel, GU3NYECKUE BETHINHBI, SIMHHAIIB M3MEPEHHS, KOCMHYECKOe
MIPOCTPAHCTBO, IUTAaHEeTH, 3BE3/161, COHIIE.

buonorus: dorocunres, qpixanne, buocdepa, SKOCHCTEMa, MUHEPAITBHBIE YIOOPEHHsI, MUKPO3JIEMEHTHI,
MaKpOAJIEMEHTHI, IIUTATEIILHbIE BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaTIBI, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOIAEMbIE, TOILIHMBO,
BOJIHBIE PECYPCHI.

2.Ilnanupyemble pe3yJibTaThl OCBOEHHs Y4eOHOI0 npeaMeTa.
JIMYHOCTHBIE Pe3yabTaThl

JImgHOCTHEIC pE3yIbTaThl OCBOCHUS MPOrpaMMbl OCHOBHOI'O O6I]_I€FO O6pa3OBaHI/I$I JOCTHUI'alOTCA B XOA€
06y‘IeHI/I$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 HOpMAaMHU ITOBEACHUS U CHOCOGCTBy}OT nmponeccaM CaMOITO3HaHu,
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 OCHOB€, B TOM 4HCJIC 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 MHpOpMaIuen

0 IIEPEAOBBIX NOCTHKEHUSIX U OTKPBITUAX MUPOBOW U OTE€UECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHHUAX 00 YCTPOHCTBE MHpa U O0IECTBA;

2) IPaykIAHCKOTO BOCIIUTAHK:

peaACTaBJICHUA O COUUAJIBHBIX HOPMax U NpaBuJiaX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE,
KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOMN, Y4eOHO-UCCIISIOBATEIbCKOM,
TBOPYECKOW U JAPYTUX BUJAX ACATEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOM JIESITEILHOCTH
IIpH BBIITOJIHCHUHA Y'-IC6HBIX, IMMO3HABATCJIbHBIX 3a1a4, BBIIMOJTHECHUN XUMHWYCCKUX SKCIICPUMCHTOB,
CO31aHnun y‘~IC6HBIX IIPOCKTOB, CTPEMJICHUSA K B3AUMOIIOHUMAaHWIO 1 B3aUMOIIOMOIIH B IIPOIECCE 3TOM
y4eOHOI TeITeTLHOCTH, TOTOBHOCTH OIEHUBATH CBOE TIOBEIEHUE U IMTOCTYIIKA CBOMX TOBAPHIIEH C
[IO3ULIMHA HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS IMOCIECTBUN ITOCTYIIKOB;

3) IOECHHOCTH HAYYHOI'O ITO3HAHMA!

MHPOBO33PEHUYECKUX MPEACTABICHUN O BEIIECTBE U XUMUYECKON PEAKIIMH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIIOIINX OCHOBY JUIS TOHUMAaHHUS CYIITHOCTH HAyYHOU
KapTUHBI MHPA, MPECTABIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOIbI, B3AUMOCBA3SIX
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 YUTATEINHCKON KyJIbTYPHI, B TOM YHCJIe HABHIKOB
CaMOCTOATENBHON pabOoTHI ¢ y4eOHBIMH TEKCTAMH, CITPABOYHOM JTNTEPATYPOH, TOCTYITHBIMHU
TEXHUYECKIMH CPEICTBAMHU MH(POPMAIMOHHBIX TEXHOJIOTHIA;

WHTepeca K 00YYeHHIO W TO3HAHUIO, JTFOO03HATEIFHOCTH, TOTOBHOCTH M CITOCOOHOCTH K
caMo00pa30BaHUIO, MPOSKTHOW U MCCIIENOBATEIBCKOM ESITENEHOCTH, K OCO3HAHHOMY BEIOODY
HATPABJICHHOCTH M YPOBHS O0YYEHUS B ATbHEHIIIEM;

4 (opMHupOBaHUS KYIBTYPEI 3J0POBbSL:

OCO3HAHMS IEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOLICHHUS K CBOEMY 37I0pPOBBIO, YCTAHOBKH Ha 3/I0POBBIi
00pa3 KHU3HU, OCO3HAHMS TOCITICACTBIH M HETTPUATHS BPEIHBIX IPUBBIUEK (YIIOTPEOICHNS aIKOT OIS,
HapKOTHUKOB, KypeHHsI), HEOOXOIUMOCTH COOIIOICHHSI PaBUII OE30MTACHOCTH MPU OOpaIeHUH C
XMMHYECKUMH BEIIECTBAMH B OBITY M pealbHOH KHU3HHY;

5) TPYJIOBOT'O BOCIIUTAHMUS:

MHTEpeca K MPaKTUIECKOMY U3ydeHHIo Tpodeccuii u Tpyna pa3iimuyHoro poaa, yBakeHHe K Tpyay H
pe3yabTaTaM TPYAOBOH JeSTeIbHOCTH, B TOM YHCIIE Ha OCHOBE IPUMEHEHHS IPEIMETHBIX 3HAHUH 1O
XMMUH, OCO3HAHHOTO BBIOOpAa MHANBHIYaJIbHOH TPAaeKTOPHHU IPOJOIKEHNsT 00pa30BaHuUs ¢ yIETOM
JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M IIOTPEOHOCTEH,
ycrnemHoi npodeccuoHaIbHON JeITebHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTh
aJ1alTHPOBATHCS B MPO()ECCHOHATIBHOM CPee;

Q)_ OKOJOIrM4Y€CKOI0 BOCIIMTAHMA !




HKOJIOTHYECKHU LeNIecO00pa3HOro OTHOLIEHHS! K MPUPOE KaK UCTOYHHKY JKU3HU Ha 3eMile, OCHOBE €€
CYIIECTBOBaHUS, TOHUMAaHUs LIEGHHOCTH 37I0pPOBOT0 M Oe30macHOro o0pasa >KU3HHU, OTBETCTBEHHOT O
OTHOIICHUS K COOCTBEHHOMY (PM3UYECKOMY U ICHXHUYECKOMY 30POBBIO, OCO3HAHMS LIEHHOCTH
co0oeH s paBmil 0€30MaCHOT0 MOBEACHUS IPH paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIUsAX,
YrpOXKaroMKX 3J0POBBIO U )KU3HHU JIOAEH;

CIOCOOHOCTH PUMEHSTH 3HAHUS, TOYYaeMbIC TPU U3YUCHUN XMMUH, JIJIs PEIICHUS 3a/a4, CBSI3aHHBIX C
OKpY’Kalollel MPUPOJAHON CPEAON, OBBILIECHUS YPOBHS 9KOJIOrMYECKON KYJIbTYpbl, OCOZHAHUS
100aIbHOTrO XapaKkTepa dKOJOrHUECKUX MPOOJIeM U IyTel WX PEeIIeHHS MMOCPEACTBOM METOIOB XUMHUM;

SKOJIOTMYECKOT 0 MBILIIEHUS, YMEHHUS pYKOBOJCTBOBATHCA UM B ITO3HABATENbHON, KOMMYHUKATUBHOW U
COLIMAJIbHOM MTPaKTHUKE.

MeTal’lpeI[MeTHl)Ie PE3yabTaThI

B cocraBe MeranpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIE [T (POPMHPOBAHUS MUPOBO33PEHHUS
o0lIleHayYHBIC TIOHSTHUS (3aKOH, TEOpHsl, MPUHIIUI, TUIIOTe3a, (PaKT, cucTema, MpoIecc, SKCIEPHUMEHT 1
Jpyroe.), KOTOPbIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TIPEIMETax M MO3BOJISIIOT HA OCHOBE
3HaHWH U3 ITUX TPEIMETOB OPMUPOBATH MIPEACTABIIEHHE O IIETIOCTHON HayYHOH KapTHHE MUPA, H
YHHUBEpCaNbHbBIE yueOHbIE AEHCTBUS (T03HABATENbHBIE, KOMMYHHUKATHBHBIC, PETyISTUBHBIE), KOTOPBIE
obecrieunBaoT GOPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIIFHOMY TUIAHMPOBAHHUIO U OCYIIECTBICHUIO
y4e0HOH AeaTenbHOCTH. MeTanpenMeTHbIe Pe3YIbTaThl OCBOEHHUS 00pa30BaTENbHON MPOrPaMMBI 10
XUMUU OTPa)KaroT OBJIAJICHUE YHUBEPCAIbHBIMY I1I03HABATENbHBIMU JICUCTBUSIMU, B TOM YHCJIE:

1)) 0a30BbIC JIOTUIECKUE JICHCTBHUS:

YMEHHE UCTIOIB30BATh MPUEMBI JIOTHYECKOT 0 MBIIIUIEHHUS P OCBOSHUHY 3HAHWI: paCKPBIBATh CMBICI
XUMHYECKUX MOHITHN (BBIAEATH HX XapaKTepHbIe IPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C IPYTHMH
MTOHSTHSAMH ), HCTIONTB30BATh MOHITHS I O0BSICHEHUS OTACTHHBIX (PaKTOB U SBJICHUM, BHIOMPATh
OCHOBaHUS M KPUTEPUH JUTS KITACCU(PHUKAIIMYA XUMUUECKHX BEIIECTB M XUMUYECKIX PEAKITHH,
YCTaHaBIIMBATh MPUYNHHO-CIIEICTBEHHBIE CBSI3U MEXAY 00BEKTaAMH U3Y4YEHUS, CTPOUTH JIOTHYECKHE
paccyxneHus (HHAYKTUBHEIE, eTyKTUBHBIE, 10 AaHAJIOTHH ), IPOBOANUTH BBIBOJBI U 3aKIIOYCHUS;

YMEHHUECTIPUMECHATH B ITPOLECCE ITO3HAHUSA ITOHATUA (Hpe,Z[MeTHBIC

Y MeTarnpenMeTHbIE), CHMBOIUYECKHE (3HAKOBBIE) MOJIENH, HCIIOb3yeMbIe B XUMHUH, TPeo0pa30BhIBAThH
MIHUPOKO MPUMEHSIEMbIC B XUMHUH MOJICTBHBIC TIPEICTABICHHS - XUMHYECKUN 3HAK (CHMBOJ AJIEMEHTA),
XuMuJeckas opMyia U ypaBHEHHE XUMUYECKON PEaKIUK - IIPU PEICHUH YIeOHO-TT03HABATEIILHBIX
3a1a4, ¢ y4ETOM 3TUX MOJIENBHBIX MPEACTABICHUH BBISIBISTD U XapaKTePU30BaTh CYIECTBEHHBIC
MPHU3HAKY U3y9aeMbIX 00BEKTOB - XUMUYECKHMX BEIMIECTB U XUMHUYECKUX PEaKIIUH, BBISIBISATH OOIINE
3aKOHOMEPHOCTH, IPUINHHO-CIICICTBEHHBIC CBSI3H U TIPOTHUBOPEYHS B U3y4aeMBbIX Mpoleccax 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;

npuoOpeTeHne ONbITA 10 IAHUPOBAHUIO, OPraHU3AMU U IPOBEICHUIO YYCHUYECKUX IKCIIEPUMEHTOB!
yMeHHUE HaOMI0AaTh 3a XOA0M IIPOIIecca, CAMOCTOSTENbHO IPOrHO3UPOBATE €r0 pe3yibTar,
(dhopmynupoBaTh 0000IEHNS U BBIBOIBI IO pe3yIbTaTaM MPOBEAEHHOIO OIBITa, HCCIICIOBAHMS,
COCTaBIISITh OTYET O IMPOJENaHHON padore;

3) padora ¢ nuHGOpMAaIIHEn:

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



coZiepKaHusl, CIpaBOYHbBIE MOCOOMS, pecypchl IHTepHeTa), KpUTUYECKH OLICHUBAThH TPOTUBOPEUUBYIO 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, TPUOOPETEHHE OMbITa B 00JIACTH UCIIOIB30BaHUS HH()OPMAIHOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOT M, OBJIaJICHHE KYJbTYpPOU aKTHBHOTO UCIIOJIb30BaHUS PA3TUYHbIX
MTOMCKOBBIX CHCTEM, CAMOCTOATEILHO BRIOMPATh ONTUMANILHYIO (hOpMY MpencTaBieHus HHGOPMAIMK U
WJUTIOCTPUPOBATH PelllaeMbIe 3a1a4i HECIIOKHBIMHE CXEMaMH, JrarpaMMaMu, TIpyruMu hopMamMu
rpaduku U ©X KOMOUHAIMSIMU;

yMEHHE UCTIOJIb30BATh U aHAIM3UPOBATh B Ipollecce YIeOHOM U NCCIe0BaTENbCKON A TeIbHOCTH
WH(POPMAITUIO O BIUSHUY TPOMBIIIIECHHOCTH, CETLCKOTO XO03SMCTBA M TPAHCIIOPTA HA COCTOSHHE
OKpY’Kalolllel MPUPOJHON CPEIbI;

VY ob6yuaronierocst 6yayr chOpMUPOBAHBI CIEAVIOIINE VHUBEPCATIbHBIE KOMMYHUKATUBHBIE ACHCTBUSA:

yMEHHeE 3aJ]aBaTh BOIIPOCHI (B XO/I€ TUAI0ra U (MJIH) JUCKYCCHH) MO CYIIECTBY 00CYKIAEMOM TEMBI,
(hopMyTUPOBATH CBOU MPEIJIOKEHUSI OTHOCUTEIILHO BBITIOJHEHUS MPEII0KEHHOHN 3aauu; IPUOOpETEeHIE
OmbITa MPE3CHTAINU PE3YJIILTATOB BBIIOJTHCHUA XUMHWYCCKOI'0 OKCIICPUMEHTA (na6opaTopHor0 OIlbITA,
nabopaTopHO paboTHI 110 UCCIIEIOBAHNIO CBONCTB BEIIECTB, yU4eOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMHU IMO3HABATEILHON U UCCIIE10BATENBCKOM
JESTEIBHOCTH TP PEIICHUH BO3HUKAOIINX PoOJieM Ha OCHOBE yu&Ta OOIIIX HHTEPECOB U
COTJTACOBAHUS TO3UITHH (00CYKIEeHNSI, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI», KOOPIHHAIIHS
COBMECTHBIX JCUCTBHH, ONIPEIEIICHIE KPUTEPUEB TT0 OIIEHKE KaUueCTBA BBHIITOJHEHHOU pa0OThI U IPYTHE);

Y obyuaronierocs 6yayT copMHpPOBaHBI CIEAYIONINE YHUBEPCANBHBIC PErYISTHBHbBIC JCHCTBHSI: YMEHHE
CaMOCTOSATENBHO OMPEeNATh IeNIN AeITeNbHOCTH, IIJIAHNPOBATh, OCYIIECTBISATH, KOHTPOJIMPOBAThH U IIPH
HEOO0XOAMMOCTH KOPPEKTHPOBAThH CBOIO JACITEIBHOCTh, BRIOMpATh Hanboaee  3(PQEKTUBHBIE CIOCOOBI

perieHus y4eOHBIX u MTO3HABATEIHHBIX 3a/1a4, CAaMOCTOATENHHO
COCTaBIIATh WJIM KOPPEKTUPOBATH MPEATIOKEHHBIN alTOPUTM JCHCTBUI IPU BHIMIOJTHEHUH 3aJJaHUN C
y4€TOM TOTydeHHS] HOBBIX 3HAHUH 00 M3y4aeMBbIX OOBEKTaxX - BEIECTBAX U PEAKIUAX, OLIEHUBATD
COOTBETCTBHE MOITYIEHHOT O PE3yNIbTaTa 3asBJICHHON elTH; YMEHUE HCIIONIb30BaTh M aHAJM3UPOBATh
KOHTEKCTBHI, IIpe/jlaraeMble B YCIIOBUN 33 JaHHMH.

IIpenmeTHBIE pe3yJIbTATHI.

1) npencramieHue 0 3aKOHOMEPHOCTSIX U TIO3HABAEMOCTH SIBJIICHUI MPUPOJIBI, TOHUMaHHE 00hEKTHBHOM
3HAYNMOCTH OCHOB XMMHYECKOW HAYKH KaK 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMITOHEHTA
o01Iel KyIbTyphl X TPAKTUYECKOH JEATEIEHOCTH YeJIOBEKa B YCIOBHUSIX COBPEMEHHOT'0 OOIIECTBA;
ITOHMMAaHWE MEeCTa XUMHUH CPEU APYTHUX €CTECTBEHHBIX HAYK;

2) BIaJieHHE OCHOBAMH MOHITUIHOrO anmapaTa i CHMBOJIMYECKOTO S3bIKa XUMHH ISl COCTABIICHHS
(hopMyN1 HEOpraHUYECKUX BEIIECTB, yPABHEHUI XUMUYECKUX PEAKIil; BIaleHHE OCHOBaMH
xumuaeckoir HomeHKIaTypsl (IUPAC u TpuBHanIbHOI) M yMEHHE UCIIONB30BAaTh €€ IS PEIeHuUs
yueOHO-II03HAaBATENbHBIX 3aJa4; YMEHHUE UCIIOJIb30BaTh MOJAENIHU AJIsl OOBSICHEHHS CTPOSHUS aTOMOB U
MOJIEKYJT;

3) BJIaJCHUC CHCTEMOM XMMHYECKUX 3HAHUU U YMCHUEC NPUMCHATb CUCTEMY XUMHUYCCKUX 3HaHHﬁ,
KOTOpas BKJIIOYACT:

Ba)KHEHUIIINE XUMHUYCCKUE ITOHITUS . XMMHICCKHI 9JICMCHT, aTOM, MOJICKYJIa, BEIIECTBO, IIPOCTOC 1
CJIOXXKHOC BCHICCTBO, OAHOPOAHAA U HCOAHOPOAHAA CMCCh, OTHOCUTCIILHBIC aTOMHAas U MOJICKYJIIpHAA
MacCcChbl, KOJIMYCCTBO BCUICCTBA, MOJIb, MOJISIpDHAs Macca, MOJ'I?IpHI:IfI O6’BCM, OKCH I, KHCJIOTa, OCHOBAHUCE,
COJIb (CpCHHHH), XUMHUYCCKas pCaKklus, peakKuuu COCAUHCHUS, pCaKINU PA3JIOKCHUS, pCaKIIUU
3aMCIICHUA, pCaKIIUN 06MeHa, TEILIIOBOM 3(1)(1)€KT pCaKknuun, 3K30- U SHAOTCPMUICCKUEC pCaKnK, pacTBOp,
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MaccoBast 0I5l XUMHUYECKOT 0 3JIEMEHTA B COSMHEHUH, MacCcoBasi 10JIs M MMPOLIEHTHAS] KOHIIEHTPALHs
BEILIECTBA B PACTBOPE, SIPO aTOMA, SJIEKTPUUECKUN CIION aToMa, aTOMHAsi OpOHUTalb, paAnyC aToMa,
BaJICHTHOCTb, CTENIEHb OKUCIIEHUSI, XUMUUECKasl CBSI3b, 3JIEKTPOOTPULIATENIEHOCTD, IOJSIpHAs U
HEMNOoJsIpHasl KOBaJIEHTHAs! CBsI3b, HIOHHAS CBSI3b, METAJIIMYECKAs CBS3b, KPUCTAJUINYECKAsI pellIeTKa
(aTomHas, NOHHAA, METAJNINYECKasl, MOJIEKYJIIpHAasi), HIOH, KATHOH, aHUOH, 3JIEKTPOJIUT U HEINEKTPOIIUT,
ANEKTPONUTHYECKAs AUCCOMAIINS, PEAKIIMM HOHHOTO 00OMEHa, OKUCIUTENBHO- BOCCTAHOBUTEIHHEIE
peaKLuu, OKHCIUTENIb U BOCCTAHOBUTEND, OKMCIIEHUE U BOCCTAHOBIICHUE, 3JIEKTPOJIN3, XUMHUECKOE
paBHOBecHe, 00paTUMBbIE U HEOOpPAaTUMBIE PEAKIINU, CKOPOCTh XUMHUYECKON pEakIiy, KaTajau3aTop,
npenensHo nonycruMas konmentpanus (IT1K), koppo3ust MeTanios, CIuaBsl;

OCHOBOIIOJIaratolIMe 3aKOHbI XMMHU: 3aKOH COXpaHEHUs MaccChl, nepuoandeckuii 3akon J[. 1.
MenpeneeBa, 3aK0H ITOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJIIpHAs] TEOPUS, TEOPUS IEKTPOIUTUUECKON NUCCOLIUAIINH,
MPEJCTABIICHHS O HAYYHBIX METOJIaX MO3HAaHUs, B TOM YKCII€ SKCIIEPUMEHTAIIbHBIX U TEOPETUUECKUX
METOJIaX UCCIIEA0BaHUS BEIIECTB U U3YyUEHUS XUMUYECKUX PEAKIIN;

4) mpescTaBieHHE O TIEPUOANYECKON 3aBUCHMOCTH CBOMCTB XHUMUYECKUX JJIEMEHTOB (pajnyc aToMa,
3JIEKTPOOTPUIIATENBFHOCTE ), TPOCTHIX U CIOKHBIX BEIIECTB OT MOJIOKEHHS 3JIEMEHTOB B
[leproanyeckoii cucteMe (B MaJIbIX MEPUOAAX U TIIABHBIX MTOATPYIIAX) U 3JIEKTPOHHOTO CTPOEHUS
aToma; yMeHHe OOBSICHSTH CBS3b MOJOKEHUS deMenTa B [lepuoanyeckoil cucreme ¢ YuCIOBBIMH
XapaKTePUCTUKAMK CTPOEHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB ¥ 3apsi s/ipa, 00IIee YnCIIo
3JIEKTPOHOB), PACTIPENIEIIEHNEM IIEKTPOHOB 10 SHEPTETHUECKIUM YPOBHSIM aTOMOB IIEPBBIX TPEX
TIEPUOJIOB, KAJIUS M KaJIBIUs; KIACCH(QUIMPOBATH XUMUYECKUE dJIEMEHTHI,

5) ymeHue KaaccuPpUIMPOBATE XUMUYECKUE DJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA U XUMUYECKUE
PeaKIuy; ONMpenensiTh BAJIEHTHOCTh M CTEIIEHb OKHCIIEHUS XUMUYECKHX 3JIEMEHTOB, BH]l XUMUYIECKOI
CBSI3M U THI KPUCTAJUTMYECKON CTPYKTYPHI B COEAMHEHUSX, 3aps]] NOHA, XapaKTep Cpeasl B BOAHBIX
pacTBopax BemecTB (KUCIOT, OCHOBAHMIA ), OKUCIUTENb U BOCCTAHOBHUTEIND;

6) yMmeHHe XapaKTepu30BaTh (PU3NUECKHE U XUMHUYCCKHE CBOMCTBA MIPOCTBIX BEMIECTB (KHUCIIOPOI, 030H,
BOaOpoO, rpaduT, aaMas, KpeMHHUH, a30T, pocdop, cepa, XJIop, HATPHUM, KaJIui, MArHUH, KalblUH,
ATFOMIHHMN, JKEJIe30) U CIOKHBIX BEIIECTB, B TOM YHCJIE WX BOAHBIX PACTBOPOB (BOAA, aMMHAK,
XJIOPOBOJOPOJI, CEPOBOIOPO, OKCHIBI U THAPOKCHBI MeTasuioB | - [IA rpymm, amomunus, mean (1),
nuHka, sxenesa (11 u ), okcuasr yrnepona (II u IV), xpemuus (IV), azora u ¢octhopa (III u V), cepsr
(IV u V1), ceprucras, cepHas, a30THCTas, a30THas, pocopHasi, yroapHas, KpeMHUEBask KUCIOTa U UX
COJIH); yMEHHE TIPOTHO3UPOBATh M XapaKTEPHU30BATh CBOMCTBA BEI[ECTB B 3aBUCHMOCTH OT WX COCTaBa
Y CTPOEHUS, IPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT UX CBOMCTB, BO3SMOXKHOCTh MIPOTEKAHUS
XUMHYECKUX MTPEBPAIICHNH B Pa3TUYHBIX yCIOBUAX, BIUSHUE BEIIECTB M XUMUYECKUX ITPOIIECCOB HA
OpPTaHH3M YellOBEKa M OKPYKAIOIIYI0 MPUPOIHYIO CPEIY;

7) yMeHHe COCTaBIISATh MOJICKYJISIPHBIC U HOHHbIC YPaBHEHUsI PEaKLHii (B TOM YHCIIe PEAKIMi HOHHOIO
00MEHa 1 OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINH), WITIOCTPUPYIOIIUX XUMUYECKHE CBOHCTBA
H3YYEHHBIX KJIaCCOB/TPYII HEOPTaHMUECKUX BELIECTB, B TOM YHCIIE IIOATBEPKAAIOIINX [eHETUIECKYIO
B3aMMOCBS3b MEKIY HUMU;

8) YMCHHUEC BbITUCIIATD OTHOCUTCIIBHYKO MOJICKYJISIDHYIO U MOJIIPHYHO MACChI BEIICCTB, MACCOBYIO JOJIIO
XUMHUYCCKOI'0 3JICMCHTA B COCIMHCHU N, MACCOBYIO NOJIIO BCIICCTBA B PACTBOPEC, KOJINYCCTBO BCIICCTBA
" €ro maccy, 00beM ra3oB; YMCHHUC [IPOBOAUTL PACUCTHI 10 YPABHCHUAM

XHUMHUYCCKHUX peaKI.IPIfI N HAXOAUTh KOJIMYCCTBO BCIIICCTBA, 00BeM H MacCCy pC€arcHToOB HWJIU ITPOJAYKTOB
pCaKuunu;

9) BJIaICHNC OCHOBHBIMU MCTOJAMU HAYYHOI'O ITIO3HAHUA (Ha6J’IIOI[CHI/IC, HU3MCPCHUC, IKCIICPUMCHT,
MO):[CJ'II/IPOBaHI/IC) IIpU U3Yy4YCHUH BCIICCTB U XUMHUYCCKUX HBHGHHﬁ; YMCHUC C(l)OpMy.]'[HpOBaTB
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mpobieMy U IPEeIIoKUTh IyTH €€ PELICHUs; 3HAHUE OCHOB 0€30MacHON padOThl ¢ XMMHUYECKHUMU
BEIIECTBAMHU, XUMHUYECKOU MOCY10H U 1ab0opaTopHBIM 000pyIOBaHUEM;

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 1N XUMHYCCKHUMHU

SIBJICHUSIMH

OIBITHI, WIUTIOCTPUPYIOIINE TPU3HAKY POTEKAHNUS XUMUUECKUX PEaKIN; N3ydeHHe CIIOCO00B
pa3aesieHusl CMECEH;

MOJIY4YCHUE KUCIIOpOJa U U3YYCHUEC €TI0 CBOﬁCTB; IMOJIY4€HUEC BOAOPOJa U UBYYCHUEC €TO CBOﬁCTB;

MMOJIY4YCHHUEC YITICKUCIIOr0 ra3da 1 U3y4€HUcC €ro CBOﬁCTB; IMMOIYyUYCHHUE aMMHUaKa 1 U3YUCHUE €TI0 CBOﬁCTB;

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

OIMCaHNE CBOMCTB HEOPTraHNMYCCKUX BCHIECCTB PA3JIMYHLIX KJIACCOB,

MpUMEHEHNE WHAUKATOPOB (JIaKMyca, METUIIOpaHka v (eHONp TanenHa) s onpe/elieHHs XapakTepa
CpeZbl B pacTBOpax KUCIOT U IIeNToueH;

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

TIOJIy9CHUE HEPACTBOPHUMEBIX OCHOBAHUH;
BBITECHEHHE OIHOTO METajlia APYTUM U3 PacTBOpa COJH;

rccrenoBanre aM(pOTEePHBIX CBOMCTB THAPOKCHIOB ATFOMIHUS U IIMHKA;

pereHne AKCIIEPUMEHTAIBHBIX  3a7a4  II0 TeMe "OCHOBHBIE  KJIACCBHI HEOPTAHUIECCKHUX

M,
COeIMHEeHNH";
peIIeHue dKCIIEPUMEHTAIBHEIX 3a1ad 110 TeMe " DIEeKTPOTUTHIECKAST TUCCOITHAIIHS "

peIeHue dKCIIEPUMEHTABHEBIX 3a/1a4 110 TeMe "BaskHeime HeMeTauTbl B UX COeAMHEHMs ", pelIeHre
SKCIIEPUMEHTAIBHBIX 3a71a4 110 TeMe "BakHele MeTallTbl 1 UX COSTUHEHNS "

XUMHYECKHE IKCIIEPUMEHTHI, WILTIOCTPHUPYIOITIE MTPU3HAKN MPOTEKAaHUS peaKnii HOHHOro 0OMeHa;

KaueCTBEHHBIE PEaKIH Ha MPUCYTCTBYIONINE B BOAHBIX PacTBOPaX MOHBI: XJIOPHI-, OPOMU/I-, HOAUI-,

cynbdat-, hochat-, KapOOHAT-, CHINKAT-aHUOHBI, THUPOKCHI-UOHBI, KATHOHBI AMMOHW S, MATHHS,
KaJIBIIMSI, aITFOMHUHUS, XKelte3a (2+) u xkenesa (3+), mequ (2+), TuHKA;

YMEHHE NPEICTABIITh PE3yIbTAaThl SKCIIEPUMEHTA B ()OPME BBIBOIOB, JOKA3ATEIbCTB, I'PApUKOB U
TaOJIML U BBISIBJIATH SMIMPHUYECKHE 3aKOHOMEPHOCTH;

11) Branenue npaBuiamu 6€30MaCHOr0 OOPAIIEHHS C BEIIECTBAMH, HCIIOIB3yEMbIMU B IIOBCETHEBHOMN
YKU3HU, TIPaBUIIAMU TIOBEICHUS B LENSX COEpEKEHUS 3/I0POBhS M OKPYKAFOIIEH PUPOIHOIN CpEIIbI;
MTOHMMaHWeE Bpeza (OIMacHOCTH ) BO3/ISHCTBHSI Ha KHUBBIE OPTAaHU3MEI OTIPEIEIICHHBIX BEIIECTB,

CIIoco00B YMCHBIICHUA U MPEAOTBPAICHUA UX BPECAHOT'O BOS,Z[GfICTBHH; MMOHNMAHUEC 3HAYCHUA KHUPOB,

66J’IKOB, YTJICBOAOB AJI OpraHu3Ma 4CJIOBCKaA,

12) BJIaACHUEC OCHOBAMU XUMHYECKON T'paMOTHOCTH, BKJ'IIO‘IaIOH.Ieﬁ YMCHUEC MTPaBUJIbHO HUCIIOJIb30BATh
HU3YUYCHHBIC BCHICCTBA U MaTCpHUAJIbI (B TOM YUCJIC MUHCPAJIbHBIC y,HO6peHI/I$I, MCETaJIJIBI U CIIJIaBbI,

MMPOAYKTBIL nepepa60TKH MNpUPOAHBIX UCTOYHUKOB YIJICBOAOPOAOB (yFHSI, MMpUpPOAHOrO rasa, He(bTI/I) B

6BITy, CCJIIbCKOM XOSHﬁCTBC, Ha OpOn3BOACTBCE;
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13) YMCHUEC YCTAHABJIMBATh CBA3U MCIKAY PCAJIbHO Ha6J'IIOI[aCMI)IMI/I XUMHUYCCKUMHU SABJICHUAMH U
mnmponeccaMu, MPpoUuCXoaAIMMA B MaKpO- 1 MUKPOMHUDPC, OOBSICHATE MIPUYINHBI MHOI‘OO6paSI/I}1 BCIICCTB,
YMCHUEC UHTCTPUPOBATH XUMHNYCCKUC 3HAHUSA CO 3HAHUAMU APYTUX y‘{e6HI>IX npeaMETOB,

14) npencrasnenue o chepax mpohecCHOHATBHOM IEITETbHOCTH, CBI3aHHBIX C XUMHEN U COBPEMEHHBIMH
TCXHOJIOI'MsIMH, OCHOBAHHBIMH HAa JOCTHXXCHUAX XUMUYECKOUN HAYKH, 4TO IMO3BOJIUT O6y‘-IaIOHII/IMC$I
paccMaTpuBaTh XUMHUIO Kak cepy CBoei Oymyiieit mpodecCHoHaNbHOM NeATeIbHOCTH U CICATh
OCO3HAHHBIN BEIOOP XUMHUH KaK MPOGHIEHOTO MPeAMETa IIPH IePEX0/ie Ha YPOBEHD CPEAHETO 0OIIEro
00pa3oBaHus;

15) Hanuuue ombita paboTHI ¢ Pa3THYHBIME HCTOYHUKAMH HH()OPMAIIUK 110 XUMUH (HAydHAst U HAYYHO-
MOMTyJIsIpHAs TUTepaTypa, CIIOBapH, CIPAaBOYHUKH, HHTEPHET-PECyPChl); yMEHHE 00bEKTUBHO
OlICHUBATH MH(OPMAIIHIO O BEIIECTBAX, NX MPEBPALICHUSIX U TPAKTUIECKOM PUMEH CHHH.

B coctaBe mpeaMeTHBIX Pe3yJIbTaTOB 0 OCBOSHHIO 00SI3aTEILHOTO COJIEPKAHUS, YCTAHOBJICHHOT'0
JaHHOM (eniepanbHON padouel mporpaMMoid, BEIICISIOT: OCBOCHHBIC 00yUYaIONIMMHCS HAyYHbIC 3HAHUS,
YMEHUS U CIIOCOOBI JCUCTBUH, crieluuIecKue 11 IPpeAMETHON 001acT «XUMHUS», BUJIBI JCITEIBHOCTH
T10 TIOJTYYEHHUIO HOBOT'O 3HAHUS, €r0 HHTEPIIPETAIINH, MPEOOPA30BAHUIO U IPIMEHEHHIO B PA3IMYHBIX
Y4IeOHBIX ¥l HOBBIX CUTYyaITUsX.

K koHuy o0y4yenus B 8 kiiacce y o0y4aromerocst 0yny copMHPOBaHbI CJIEIYIONINE MPEIMETHbIE
pe3yJIbTATHI 0 XUMHH:

PacKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX ITOHITHIA: aTOM, MOJIEKYJa, XHMUYECKHIA 3JIEMEHT, IPOCTOE
BEIIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OTHOPOIHAS M HEOIHOPOIHAS), BAIIEHTHOCTh, OTHOCUTEIbHAS
aTOMHAs M MOJIEKYJIIpHas Macca, KOTMIEeCTBO BEIeCTBa, MOJIb, MOJISIPHAs Macca, MaccoBasi OIS
XIUMHYECKOTO dJIEMEHTa B COeIMHEHHUH, MOJISIPHBII 00BEM, OKCH/I, KHCIIOTa, OCHOBAHHUE, COJIb,
3IEKTPOOTPUIIATENIFHOCTD, CTENIEHb OKHUCIICHUS, XUMUYECKas PEaKIIis, KIacCU(UKAIIS PeaKIuil:
PEaKI COeNNHEHMS, PEAKITH Pa3TIOKEHNS, PEaKIINH 3aMeIIeHus, peakiiui OOMeHa, K30~ U
SHIOTEPMHUIECKIE PEAKITUH, TEITOBOH 3(h(PEKT peakmu, IIpo aToMa, dJISKTPOHHEIN CIION aToMa,
aTOMHas opOUTalb, PaIyC aToMa, XUMHYECKas CBSI3b, OJSIPHAS M HETIONSIPHASI KOBAJICHTHAS CBSI3b,
WOHHAs CBA3b, NOH, KATHOH, aHHOH, PACTBOP, MAaCCOBAs OIS BelecTBa (TPOIEHTHA KOHIIEHTPAITHS) B
pacTBope;

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

HCIOJIB30BaTh XMMHUYECKYIO CUMBOJIMKY [UISl COCTaBJICHUS ()OPMYJI BEILECTB U yPaBHEHUH XMMUYECKUX
peaKumii;

OIIPENEeNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIIEHb OKUCICHUS DJIEMEHTOB
B OMHAPHBIX COSMUHEHMIX, TPUHAIISKHOCTD BEIIECTB K OMPEACTIEHHOMY KIIACCy COSIMHEHUH 110
(hopMmynam, BII XUMUYECKOH CBsI3U (KOBaJCHTHASI M MOHHAS) B HEOPTAaHWYECKUX COSTMHEHUSX;

packpeiBath cMbich [lepuoanueckoro 3axoHa /.M. MenaeneeBa: 1eMOHCTpUPOBATH IOHUMAaHNE
MEPUOJMYECKON 3aBUCHMOCTH CBOMCTB XUMHUECKUX 3JIEMEHTOB OT X nosioxeHus B [leprnoanueckoii
CHCTEMe, 3aKOHOB COXPAHEHHUsI MacChl BEILIECTB, IIOCTOSIHCTBA COCTAaBa, aTOMHO- MOJIEKYJISIPHOTO YYEHHH,
3aKOHa ABOraJpo, ONUCHIBATH U XapaKTepu30BaTh Tabnnunyto Gopmy lleproanyeckoit cucremsl
XMUMHAYECKUX DJIEMEHTOB: Pa3INyaTh MOHATHS «TJIaBHAs MOArpynna (A-rpymma)» u «o0o4yHast
noarpynmna (b-rpynmna)», Manbie U 0oJbIINEe NEPUOIBI, COOTHOCHTH 0003HAUYEHHsI, KOTOPhIE UMEIOTCS B
tabnuue «llepuoanyeckas cucrema xumudeckux snemenToB .M. MeHaeneeBay» ¢ 4uCIOBBIMU
XapaKTePUCTUKAMH CTPOEHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi sipa, odlIee Ynciio
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QJICKTPOHOB U paCHpe€ACIICHUEC UX 110 3JICKTPOHHBIM CJ'IOSIM); KJ'IaCCI/I(bI/ILII/IpOBaTI) XUMHNYCCKHUEC 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,
MOATBEPKasi ONMCAHUE TPUMEPAMU MOJIEKYJIAPHBIX ypaBHEHHUH

COOTBCTCTBYIOIIUX XUMUUCCKHUX peaxunﬁ;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAUECTBEHHOI' O COCTaBa, BO3MOXXHOCTHU
[IPOTEKAHUSA XUMUYECKUX IIPEBPAILEHUI B PA3JIMYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XHUMHYECKOT0 dJIeMEHTa 1Mo (opMyIie COeIMHEHN s, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH
pacué€Thl IO YPaBHEHUIO XMMUYECKOW pEaKInH;

IIPUMCEHATH OCHOBHBIC OIl€palun MBICIIMTEIILHOMN ACATCIIBHOCTU - aHAJIM3 U CUHTE3, CPABHCHUC,
0000111eHre, CUCTEMAaTH3AIINIO, KIIaCCU(DUKAIMIO, BBISBICHIE TPUYHMHHO-CIICACTBEHHBIX CBSI3EH - JUIS
HU3YyUCHHUA CBOMCTB BCIIIECTB U XUMHUYCCKUX peaKHHﬁ, C€CTCCTBECHHO-HAY4YHbIC METOABI

MTO3HaHMS - HAaOJI0eHNe, N3MEPEHNE, MOJETUPOBAHNE, SKCIIEPUMEHT (PeasbHBIA U MBICIIEHHBIN)

CJIEZIOBATh MPAaBHUJIIAM ITOJIb30BAHMUS XUMHUYECKOH MOCYAO0H U JJAOOpaTOPHBIM 000PYyTOBaHHEM, @ TAKKe
IpaBujIaM 06pa1ueH1/I;1 C BEMICCTBAMU B COOTBETCTBUU C MHCTPYKIHUAMMU 110 BBIITOJTHCHUIO na6opaTopHHx
XUMUYECKUX OMBITOB T10 MOTYISHHUIO U COOMPAHHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOIA U KHCIOPO/IA),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEIETIEHHON MacCOBOM JI0JI€H PaCTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATh U
MIPOBOIUTH XUMUYECKHE HKCIIEPUMEHTHI IO PACTIO3HABAHUIO PACTBOPOB MIENOYEH M KUCIOT C TIOMOIIHIO
WHAUKATOPOB (J1aKMyc, (eHONI(TANICHH, METUIIOPAHXK U IPYTHE).

K xonuy o0y4uenusi B 9 kiacce y odyuaronierocsi 6yayT c)opMUpOBaHbI CileAyIOIIHe MPeIMeTHbIe
pe3yJIbTaThI 10 XUMUU:

PacKpBIBATh CMBICII OCHOBHBIX XUMHUYECKUX MMOHITHI: XHMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHHUOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAICHTHOCTD, JIEKTPOOTPUIIATENHFHOCTE,
CTETIeHb OKHCIICHHS, XUMHYECKasi PeaKkIlns, XNUMIUIeCKas CBA3b, TEIUIOBON () (EKT peakiinu, MOJb,
MOJISIPHBIN 00BEM, pacTBOP, SIEKTPOIUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTHIECKAS JUCCOIMAIIHS, PEAKIIHN
HOHHOTO 00OMEHa, KaTaan3aTop, XHMUYECKOE paBHOBECHE, OOpaTHMBIC B HEOOpATUMBIC PEaKIIHH,
OKHCITUTEIFHO-BOCCTAHOBUTEIHHBIE PEAKIINU, OKACITHTENb, BOCCTAHOBUTENH, OKUCICHUE H
BOCCTaHOBIIEHUE, aJUIOTPOITH, aM(pOTEpPHOCTh, XUMHYECKasl CBsI3b (KOBaJeHTHAs, HOHHAS,
MeTaJUTHYecKas), KpUCTAIITIYECKas perIéTka, KOppPO3Hs METAIJIOB, CILUIaBhI, CKOPOCTh XUMUYECKOH
peakuuu, npeneiabHo nonycruMmas konuentpanus [TJIK Bemectsa;

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

HCIIONB30BaTh XUMHYECKYIO0 CHMBOJIMKY JJISl COCTaBJIEHHUS (hOPMYT BEIIECTB U YPaBHEHUI XHMHYECKIX
peakumii;

OIIPEIENATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMUYECKHX 3JIEMEHTOB B COEIMHEHUSIX PA3IMUYHOIO
COCTaBa, IPUHAUISKHOCTh BEILIECTB K ONPEAEIEHHOMY Kilaccy COSAMHEHHH 1o popMyiam, BUJ
XMUMHYECKON CBSI3U (KOBaJICHTHAS, HOHHAS, METAJNINYECKas) B HEOPIraHUYECKUX COSANHEHMSAX, 3apsil
MOHA 110 XUMHYECKOH (hopMyIie, XapaKTep cpelbl B BOOHBIX PacTBOPaX HEOPraHMUECKUX COCTUHEHUH,
THUI KPUCTAIIMYECKOH PELIETKN KOHKPETHOI'O BEIIECTBA;

packpsiBath cMbIci [lepnonuueckoro 3akona J[.1. MenneneeBa u 7eMOHCTPUPOBATH €r0 TOHUMAaHUE!
OIUCBHIBATh U XapaKTepu30BaTh TaOIMuHYI0 (hopmy Ileproanueckoil cHCTEMBl XUMHUYECKHUX 3JIEMEHTOB!
pa3nuyaTh MOHSTHUS «TJIaBHAsA NOArpymna (A-rpynmna)» u «nodounas noarpynna (b-rpynma)y, masusie u
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OOJIBIITHNE TIEPHOBI, COOTHOCUTH 0003HAUYCHUS, KOTOPHIC UMEIOTCS B MIEPHOANYCCKON TaOIHIIe, C
YHCIIOBBIMU XapPaKTEPUCTHKAMH CTPOSHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij s/pa, ooiee
YHCIIO AJIEKTPOHORB M PACHPEICICHUE UX IO SJICKTPOHHBIM CJIOSIM), OOBSACHATH OOIIHE 3aKOHOMEPHOCTHU B
HM3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCAMHEHUH B MpejieNiax MaJIbIX MEPUOAO0B U TIaBHBIX MOATPYIII C
y4€TOM CTPOCHUS UX aTOMOB;

KJIACCU(UIIMPOBATh XUMUYCCKHUE JIEMEHTHI, HCOPraHUUECKUE BEIIECTBA, XUMUUCCKUE pPeaKIuu (110
YHCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO TEIIOBOMY 3(D(EKTy, M0 H3MEHEHUIO CTEIICHEH
OKHCJICHHS] XUMUYECKUX 3JICMECHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U crien(PUIecCKne XUMHYECKUE CBOMCTBA MPOCTHIX U CIOKHBIX
BEILECTB, ITOATBEPK1asl OIIMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIH;

COCTaBJIATh YPABHEHUS 3JIEKTPOIUTUUECKON AUCCOIMALINYI KUCIIOT, IIEJI0Uel U COJIeH, MOHBIE U
COKpaIIéHHbIC YPaBHEHUS PeaKIIiii HOHHOIO 0OMEHA, YpaBHEHUS PEaKIUH, MOITBEP K TAFOIINX
CYIIECTBOBAHUE TEHETUUECKOMN CBSI3M MEXK/y BEUIECTBAMHU Pa3JIMUHbIX KJIACCOB;

PacKphIBATh CYNTHOCTh OKACIUTEEHO-BOCCTAHOBUTEILHBIX PEAKIIMNA MTOCPECTBOM COCTABICHUS
3JIEKTPOHHOTO OaaHca 3TUX PEaKITHii;

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT X CTPOEHUS, BO3MOKHOCTH IPOTEKAHNUS
XUMUYECKUX MPEBPALICHUN B pa3JIMUHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JTOJTIO
XHUMHYECKOT0 dJIEeMEHTa 1Mo (GopMyJie COeIMHEHN s, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TIPOBOIUTH
pacuéThl IO YpaBHEHUIO XUMHUYECKOW pEaKInH;

COOJTIOIaTh TIPaBHIIA MOJTb30BAHUST XUMHUYECKOH MOCYI0M U Ta00paTOpHBIM 000pYJOBAHUEM, & TAKKE
MpaBuiIa OOpaIICHHsI C BEMECTBAMH B COOTBETCTBHH C HHCTPYKIIUSMH IO BBITOTHEHUIO J1A00PATOPHBIX
XUMHAYECKUX OIBITOB IO MOJTYYECHHUIO U COOMPAHHIO T'a3000pa3HbIX BEIIECTB (AaMMHAKA M YTIIEKUCIIOTO
rasa);

MPOBOJIUTE PEAKIIMH, TIOATBEPIKIAIOIINE KAUSCTBEHHBIM COCTAB Pa3IMYHbIX BEIIECTB: PACIIO3HABATh
OIIBITHBIM MYTEM XJIOpUAOPOMHU-, HOTUA-, KapOoHaT-, hocdat-, cumKat-, Cynbhar-, THAPOKCHI-NOHEI,
KaTUOHBI aMMOHHS ¥ MOHBI U3yYEHHBIX METAIUIOB, MPHCYTCTBYIOIINE B BOJHBIX pacTBOpax
HEOPTraHWYECKUX BEIIECTB;

TIPUMEHATH OCHOBHEIE OIIEPAITHH MBICIUTELHON ASITSIIEHOCTH - aHAJIW3 B CHHTE3, CPaBHEHUE,
000011IeHr e, CHCTEMATH3AIIHNIO, BBISIBIIEHHUE IPUIMHHO-CIIEICTBEHHBIX CBS3€H - IS N3YYEHHS CBONCTB
BEIIECTB U XUMHUYECKUX PEAKINi, ECTECTBEHHO-HAYYHBIE METO/IBI IO3HAHUS - HAOIIOJICHNE, H3MEPEHHE,
MOJIENTPOBAHNE, IKCIIEPUMEHT (PEaTbHBIN 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
O6me cocoOs! moy4yeHus 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
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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 CHCTEMAaTH3AINs 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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