Poccuiickan ®@enepanus
Yupasienue o0Opa3zoBanusi bpsiHcKo# ropoacKkoi aAMUHUCTPALMHA
MYHUIIUNIAJbHOE 0I0/7KeTHOe 00111e00pa30BaTe/IbHOE YUpPe:KIeHue
«Cpennsisi o0meo0OpasoBaTebHas mKoJaa NelS
uM. I'epost Coserckoro Coro3a B.T. UsanoBa» r. bpsincka
241904 r. bpsuck , p-nt Pagunia-Kpsuioska , yin. ['onuaposa . 1.19 , 8(4832)28-47-66
sch15-br@yandex.ru

AHHOTaNUA K padoueil mporpamme
ydeOHoro npeaMera « XuMHsh)

Pabouas mporpamma ydaeGHOTrO nmpeamera « XuMHs» 0053aTebHON MPEeIMETHOM 0bIacTu
«EcTecTBeHHO — Hay4HbIe npeAMeThbI» pazpadorana B coorserctBuu ¢ PI'OC OO0 u POII
00O peanuzyercs 2 roaa ¢ 8 mo 9 kiacc

Pabouas nporpamma paspaboTaHa rpynmnoi y4uTesiei B COOTBETCTBUH C MOJIO0KEHUEM O
pabodmx mporpaMMax M OTpe/eIIsieT OpraHu3aIui0 00Pa30BaTSILHOMN IEATEIIBHOCTH YIUTEIS B
IIKOJIE 10 « XMMUH»

PaGouas nmporpamma yyebHOrO npeameTa « XHMHSD OTIPEAeIIONIeH:
- COJIEp>KaHMUE;
- IJTAaHUPYEMbIE Pe3yIbTaThl (TMYHOCTHBIC, METAIIPEIMETHBIE U IPEIMETHBIC);
-TeMaTU9IECKOE TUTAHUPOBAHKE C y4ETOM pabodel MporpaMMbl BOCITUTAHUS M BO3MOYKHOCTBIO
ucnonb3oBanus DOP/IIOP.
PaGouas mporpamMma 0o0CyX/I€Ha M MPUHATA PEIICHUEM METOJIUYECKOr0 OO0BbEeIUHEHUs

29.08.2023 r. mnportokon Nel wu corjmacoBaHa 3amMecTUTE]EM AUPEKTOpa IO Yy4eOHO-
BocnutarenbHoi padore MBOY COLI Nel5 r. bpsancka 30.09.2023r.
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Poccuiickan ®@enepanus
Yupasienue o0Opa3zoBanusi bpsiHcKo# ropoacKkoi aAMUHUCTPALMHA
MYHUIIUNIAJbHOE 0I0/7KeTHOe 00111e00pa30BaTe/IbHOE YUpPe:KIeHue
«Cpennsisi o0meo0OpasoBaTebHas mKoJaa NelS
uM. I'epost Coserckoro Coro3a B.T. UsanoBa» r. bpsincka
241904 r. bpsuck , p-nt Pagunia-Kpsuioska , yin. ['onuaposa . 1.19 , 8(4832)28-47-66
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Brinucka
13 OCHOBHOUM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUS

PACCMOTPEHO COT'JTACOBAHO

METOIM4YecKoe 00bEAMHEHNE 3aMeCTUTENb qUpeKkTopa no Y BP
[Iypynosoii H.B.

yuuTenen 0)4(0)

npotokoit ot 29.08.2023 1. Nel nata 30.08.2023 r.

Pabouas nporpamma
yuyeOHoro npeamera « XuMus»
JJISI OCHOBHOTO 00111er0 00pa30BaHus
Cpoxk ocBoenusi: 2 roaa (¢ 8 mo 9 kiace)
CocraButenu: bosipckux TaTbsiHa BacunbeBHa (y4uTens XUMUH)

Brimucka Bepra  08.09.2023 U. 0. TUPEKTOpa H.B. lllypynosa

AOKYMEHT NOANMMNCAH
SNEKTPOHHOWM NOAMUCHIO

CepTtudumkar: 57B51087799EC8D55521CAC65C772034
Brnageneu;: Wypynoea Hatanba BnagumuposHa
DencteuteneH: ¢ 06.10.2022 oo 30.12.2023
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Poccuiickaa ®enepanus

YnpagJjienue oopazoBanusi BpsiHcKoii ropoackoii aTMUHUCTPAIIAA
MYHUIIUNAJIbHOE 010/:KeTHOE 00111e00pa3oBaTeibHOE YUpesKaeHne
«Cpennsisi o0meodpa3zoBarenbHas mKkoaa Ne 15
um.I'eposi CoBetckoro Coroza B.T.UBanoBa» r. bpsincka
241904, r. Bpsiuck, p-nt Pamuna-KpeutoBka, yn. ['onuaposa, 1.19, 8(4832)28-47-66

schl5-br@yandex.ru

PACCMOTPEHO
PykoBonurens MO
/T'onoBauesa JI.M.

[Ipotokon Ne 1
oT «29» asrycra 2023 r.

COI'JTACOBAHO YTBEPXIAIO
3am.upexTopa no YBP H.0.JUpEKTOpA
MBOY COHLI Nel5 r.bpstacka MBOY COII Ne 15 r.bpsmHcka
/lypynosa H.B.
/ Ulypymnosa H.B.
ot «30» aBrycra 2023 1. [Ipuka3z Ne
oT «30» aBrycra 2023r.

PABOYASA ITPOI'PAMMA

no npeamery «xumus» (ba3oBblii ypoBeHb)

VIS OCHOBHOTO 001Iero o6pa3oBaHus

oOyyaromuxcs 8-9 KiaccoB

Cpok ocBoeHMS IporpamMmbl - 2 roja
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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumusn» B 00pazoBaTeNbHBIX opranuzanusax Poccuiickoit @enepanun.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O LesaX, oOwedl crpareruun oOydeHus,
BOCIIUTaHUSI M Pa3BUTUA OOYYAIOLIUXCA CPEACTBAMHM y4eOHOro NpeAMeTa, yCTaHaBJIMBAET
00s3aTeNbHOE IPEIMETHOE COAEpPKAHUE, IPETyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHME 110 pa3jesiaM U TEMaM IPOrpaMMbl 110 XUMHUH, ONPEAEISAET KOJIUYECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKHU COJAEP)KAHUsS, PEKOMEHIYEeMYI0 I0CIIe0BaTeIbHOCTh
U3YyYEHHs] XUMHUH C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOro
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00y4aroImuXxcsi, ONpeaesieT BOSMOXHOCTH IpeaMeTa Jyis
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelIbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOTO 0011er0 00pa3oBaHus, a TakKe TpeOOBaHUMN K pe3yabTaTaM 00y4eHUs XUMUU
Ha YpOBHE LeNed H3ydyeHUs MpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEJIbHOM
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpPEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUpPYEMble XUMHUEH
IPEJCTaBICHUS O B3aUMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peaau3al BO3MOXHOCTEM M camMopa3BUTHs U (OpPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YJarolInXxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS1a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TanoM B (POPMHUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHOCOOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XUMHM O00€CleuMBaIOTCS cHenu(UKON colepkaHus
y4eOHOro TpeaMeTa, KOTOPBIM SBISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOI HAyKN XMMUHU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00Iero oOpa3oBaHUS OPUEHTUPOBAH HAa OCBOEHHUE
00y4aroIKUMUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX MIOHATUI OPTraHNYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona kK e€ mzydenuro. CopepiaHHe CKJIQJbIBACTCSI U3 CHUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBl MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 110 IPHUHLHUITY IOCJIEJOBATEIbLHOIO Pa3BUTHsA 3HAHMKA HA OCHOBE
TEOPETUUYECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:
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— aTOMHO--MOJIEKYJIIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YUY€HHUS O CTPOCHUU aTOMa U XMMUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON AUCCOIUAINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBITIONHSSL (DYHKIIUM OOBSICHCHHSI W MPOTHO3MPOBAHUS CBOWCTB, CTPOSHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyYEHHUS U3y4YaeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJIAIOIICH HAYYHOM KapTUHbI MHUpa B JIOTUKE €€ CUCTEMHON IpPUPOJBI,
LEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HaHUIO U METOJIaM MO3HaHus B Hayke. M3yduenue xumuun
MNPOUCXOAUT C TPHUBJICUEHHEM 3HAHUM H3 paHee M3YUYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3ukKa. 7 Kiaccy.

[Tpu u3yyeHNr XUMUHU NPOUCXOAUT (HOPMUPOBAHKE 3HAHUNM OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUUYECKON ACATEIHLHOCTH YEJIOBEKA U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajjada y4eOHOro mpeaMeTa COCTOUT B (pOopMHpOBaHUU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BaXHEHIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIKka HayKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW M HX TNPUMEHEHHH B Y4YeOHO-
MO3HABATEJIbHOW U Y4EOHO-UCCIEI0BATEILCKOM ACATEIHPHOCTH, OCBOEHUHU MPABUII 0€3011aCHOTO
oOpallieHus ¢ BElIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oO0pa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPETHN TaKUe LIETH, KaK:

— (opmupoBaHUE WHTEILICKTYAbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BAHHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO PEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMaTHYECKOE TMPUOOIICHHE OO0yJalolmuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIIbHOW  JEATENBHOCTH, HAay4YHBIM  METOJaM  IO3HAHUS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— o0ecrnieyeHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYUYAIOIIUMUCS OIbITa
pa3HoOOpa3HON MeATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIIBHOE 3HAYCHUE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLIEHUBATh SIBIICHUS OKPYXKAIOIIETO MHUpPA, MCIOJIb3yS 3HAHHS U
OTBIT, TOJYYECHHbIE TPU M3IYUYEHUU XHUMHUHU, MPUMEHSATh HMX TPHU pPEIICHUU MpodlIeM B
IIOBCEIHEBHOM JKU3HM U TPYIOBOH JIE€ATENBHOCTH;

— ¢opMHpOBaHHE Y 00YUAIOIIUXCS TYMAaHUCTUYECKUX OTHOUICHUHM, TOHUMAaHMS IIEHHOCTH
XUMUYECKUX 3HAHUU Ui BBIPAOOTKHU HKOJOTHYECKH II€IeCO00pa3HOro TMOBEJAEHUS B OBITY U
TPYJIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMSI CBOETrO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpenpbl;

— pa3BUTHE MOTHUBAIIMHU K 00YUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHHIO
Ha OCHOBE YCBOCHHS OOIICUETOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
po( WISl ¥ HAMPABIIEHHOCTH JAJIbHEHUIIIETO 00yUeHHUS.

OO0miee 4YmCIIO YacoB, OTBEAEHHBIX IJIsi M3yYEHHUS XMMHH Ha YPOBHE OCHOBHOTO OOIIEro

oOpa3oBanus, coctaisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIO)



COJAEP)KAHUE OBbYYEHUA

8 KVIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cmecu. CriocoObl pa3/ieieHust cMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DJIEMEHThl. CHMBOJIBI XMMHYECKUX DJIEMEHTOB.
IIpocTeie u Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOIO JJIEMEHTA B COCMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAacChl U
qHCciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

@uznyeckue M XUMHYECKHUE SBICHHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMMUYECKUX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOM MOCYyI0#, MpaBuwiiaMu paboOThl B JaOOpaTOpuu U MpUEMaMU
oOpartieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHHEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0JeHne GU3NYECKUX (IUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTHpaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbl) U XUMUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) ABIEHU, Ha0t01eHue
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, pasioxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >Kene3a ¢ pactBopoM coiu menu (II), m3ydenwe crocoOoB
paszienieHus CcMeceil: C IOMOILBI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHHWS MacChl, CO3/IaHUE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 3ieMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pusndeckue U XUMHUYECKUe CBOMCTBA (peakIi TOPEHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aioTporHas MOAM(pUKAIUs
KHCIJIOPOJIA.

TennoBoil 3¢ ¢dexkT XuMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHUS, 3K30- U
DHAOTEPMUYECKUE peakUMU. TOmaMBO: yrosb MW MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTBo. Haxoxkaenwe Bojopona B IMPHPOJE,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI oay4deHus. KucioTsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 10l BELIECTBA B
pacTBope. XUMHYeCKue cBOWcTBa BOAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoTr Bojabl B NpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Knaccudukamus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
okcu10B. PU3nUecKre U XMMUUECKHE CBOMCTBAa OKcH0B. [losryueHne okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHui. Pu3znueckne M XUMUYECKHE cCBOWcTBa OcHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUUECKUE
cBoicTBa KMCIOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenkiarypa coseil. @uznyeckue M XMMUYECKHE CBoMcTBa cosed. [lomydenue
COJICH.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMHU HEOPraHUUECKHUX COECAUHEHHMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJep)KaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHEe, COOUpaHue,
pacrno3HaBaHME M HM3yYEHUE CBOMCTB KHUCIOpOZa, HAOIIOAECHHE B3aUMOJEHCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IPEKpAIlleHUsl ropeHus (Iokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHUIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAaHUE U
U3YyYeHHUE CBOWMCTB Boaopoaa (ropeHue), B3auMmojencTBue Bojopona c¢ okcugom wmeau (I0)
(BO3MOHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 monb, uccaenoBaHue OCOOEHHOCTEW pPAacTBOPEHUS BELIECTB C Pa3jM4HON pacTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJII0/IEHUE W3MEHEHUs OKpacCKM MHAMKATOPOB B pPAacTBOpPAx KHCIOT U LIEJIOYEH, U3ydeHHE
B3aumoyeiicteus okcuga meau (II) ¢ pacTBopom cepHOM KHUCIOTBHI, KUCIOT C METallaMH,
peakuuii HeWTpaiau3alud, NOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SIKCIIEPUMEHTAIIBHBIX 3aj1a4 10 TeMe «BakHelime
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Ilepuoauyecknit 3axkoH u Ilepnoanyeckass cucrema xumudeckux sinementos JI. M.
Menpneseesa. Ctpoenne aToMOB. XUMHYECKasi CBSA3b. OKMCIUTETbHO-BOCCTAHOBHTEIbHbBIC
peakumu

[lepBble TOMBITKH KJIACCU(PUKALMUU XUMHUECKUX 3yieMeHToB. [loHsTHE O rpynmax
CXO/IHBIX JIEMEHTOB (IIE€JOYHbIE U IIETOYHO3EMENIbHbIE METaJUIbl, FaJIOTeHbl, HHEPTHBIE Ta3bl).
DJeMeHTHhI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCUJIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemeHToB J[. .
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [leproaudeckoid cucTemsl
xumuueckux snemeHToB J. M. MenneneeBa. Ilepuonst u rpymnmbsl. DPU3HMYECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3orombl. Onexktponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUECKHUX 37eMeHToB [leproanueckoi cuctemsl
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJIEMEHTAa IO €ro IOJIOKEHHIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAITMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyINIaM U Mepruoiam.

3nauenue [lepuonnueckoro 3akoHa u [lepuoaudeckoil CUCTEMbl XUMUUYECKUX JJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMnoJIsipHast) CBSI3b.
ONEeKTPOOTPULIATEIbHOCTh XUMUYECKHUX 2JIeMEHTOB. VloHHAas! CBSI3b.
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Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. [Iponeccer
OKHUCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCHIA
LMHKAa C pacTBOpamMHu KHUCIOT M ILIEJIOYEH, ITPOBEACHUE OIBITOB, WLIIOCTPUPYIOIINUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, pEaKLuU Pa3JIoKEeHNs, COETUHEHMUS).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHHH XMMHUHU B 8 KJIACCE OCYIIECTBISAETCA
yepe3 HCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX MOHATHM, Tak U IOHATHI,
SIBJISIFOUTUXCSI CACTEMHBIMHU JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0me ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAy4HbBIH (paKT, TUMOTE3a, TEOpHs, 3aKOH,
aHaIKW3,  CHHTE3,  KiIacCU(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  AKCIIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaIuOaKTUBHOCTh, MOJICKYJa, SJEKTPUUYECKUN 3apsij, BELIECTBO, TelO, O00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYeCKUe BETUYMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoauueckas cucrema xuMmMuyeckux »dieMeHto J[. .
MenpneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOMCTB XUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJIbLUS M HUX COCAUHEHUH B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucteMe U CTPOEHUEM MX aTOMOB.

Crpoenue BelecTBa: BHABl XUMHUYECKON CBs3M. THIBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XuMHUYECKHX peakuil 0 pa3MUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B pEakIUu BEIIeCTB, MO TEIIOBOMY 3((eKTy, MO0 H3MEHEHHMIO CTEeTeHeH
OKHUCJICHHS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTaau3aropa). JK30- U
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTie 0 ckopocTH XxuMu4eckoi peakuuu. [loHaTne 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsITHE O TOMOTeHHBIX M TE€TEPOTeHHBIX peakuusx. [loHsTHe o
karanuze. lloHsatne o XumHueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PAaBHOBECHSI.

OKHCTUTENEHO-BOCCTAHOBUTENBHBIC PEAKIIMH, DSJCKTPOHHBIM OalaHC OKUCIHTEIHHO-
BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE YpPaBHEHHH OKHCIIHTEIbHO--BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust PAEKTPOIUTUUECKON AUCCOLMAIMHU. DIEKTPOIUTHL U HEANEKTPOJIuThl. KaTHoHsI,
aHUOHBI. MeXaHu3M JHMCCOLMALMM BEMIECTB C PA3JIMYHBIMU BHJIAMH XHUMHUYECKOUW CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0BIE DJIIEKTPOIUTHI.



Peakiun woHHOTO OOMEHA. YCIIOBHS MPOTEKAaHUs PEAKIWi MOHHOTO OOMEHa, MOJIHBIC U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHWI M COJIEH B CBETE
NpEICTaBICHUNA 00 SJICKTPOTUTHUYECKOW auccoruanuu. KadecTBeHHBIE pPEaKIHMW Ha HOHBI.
[TonsiThe o0 rupoIn3e Cose.

XumuuecKkuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIMM OT BO3AECHUCTBHUS Pa3IUYHBIX
(akTOpOB, UCCIIEI0BAaHUE 3IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IIpOLEcca AUCCOLMALUN
KHUCJIOT, ILENOYe M cojedl (BO3MOYKHO HCIIOJIb30BAHME BUJEO MAaTEpUalIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHHs peakuuil MOHHOro obMeHa (oOpa3zoBaHME
ocajika, BbIAEICHME Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX peaKUUil (rOpeHue, peakluH pa3ioXkKeHUs, COEAUHEHUs),
pacrno3HaBaHME€ HEOPraHMYECKHX BEUIECTB C IOMOILIBI0O KAYECTBEHHBIX pEaKkUUi Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJuibl U UX COeJUHEHUS

OOmast xapakrepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHne W (DU3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOT€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMEpEe XJjopa (B3aUMOJCICTBHE C METAUIaMM, HEMETaJUIaMU,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYCHHE,
npruMeHeHue. JlefcTBre XJiopa M XJI0pOBOIOPOJa Ha OPraHu3M 4esloBeka. BaxHelnme xyiopuabt
U MX HaXOX/ICHUE B IIPHPO/IE.

OO6mass xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALUN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XUMHYECKHEe CBOMCTBA. OKCHUIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeaCTaBUTENs Kiacca KUCJIOT M crenuduueckue). XUMHYECKUE pPeakluy,
JeKallde B OCHOBE MHPOMBIIIICHHOTO Croco0a IMOJydeHUs CepHOM KucioTel. [Ipumenenue
cepHoll kucnoTel. Conu cepHOM KUCIIOThI, KaueCTBEHHAs peaklius Ha cyiabgaT-uoH. Haxoxnenue
ceppl U €€ CoeIMHEHUH B TMpUpoae. XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalollell cpenbl
COEMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
HpPEeOTBPALICHHUS.

OOmiass xapakTtepucTuka 31eMEeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpuUpoje, (umdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKHue
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTRa,
npuMmeHeHue. KauecTBeHHas peakids Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyueHUE,
¢usznyeckne M XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHUe HHUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAIbHBIX
ynoOpeHnit. XuMHU4ecKoe 3arpsi3HeHUE OKpY»Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, amIoTponHble MOAUPUKALNN
docdopa, dpuznueckue u xumudeckue cpoiicrBa. Okcun docdopa (V) u pochopnas kuciora,
¢u3myeckue M XUMHMYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 3yeMeHToB [VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHBIE CTETIEHU OKUCIIEHUA. YTJEepo/, aJlJIOTPOIHbIE MOAU(PHUKAIIUH, PACTIPOCTPAHEHHE B
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npupoje, Gu3ndecKkue U XMMUYeCKrue cBoicTBa. AncopOrusa. KpyroBopot yrieposia B mpupo/ie.
Oxcuapl yraepona, ux GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHICTBUE HA KUBBIE OPTaHU3MBI,
MOJTy4eHUE U MPUMEHEHHE. DKOJOTHYECKUE TPoOIeMBbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI100AIbHOTO MOTEIUICHUs KJIMMaTra, MapHUKOBBINA 3QQeKkT. YroibHas KUCIOTa U €€
coiu, UX (U3MYEecKHMe M XHMMUYECKHE CBOMCTBA, MOJIyueHHE W mNpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wmoHbl.  Vcmonb3oBanume  kapOOHAaTOB B OBITY, MEIMIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEUIECTBAX KaK O COCAMHEHMSIX YIiiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJHIEpPUH, YyKCcycHas Kucnora). Ilpuponusie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPTh), MPOAYKTHI HX MEpepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJIOBeKa. MarepHallbHOE EIHHCTBO
OpPraHUYECKUX M HEOPTaHMUECKUX COCTUHEHHIH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOWCTBA, IOJIYYEHHE U MPHUMEHEHHE.
Coenunenus kpemHusi B mnpupoje. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiimue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, xeie300eToH. I[Ipobmembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIbHBIX MATEPHAIIOB B TIOBCEJHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHue oOpaslloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KUCIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakaromme (U3NIeCKUe W XUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHHUI (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUATIOB), O3HAKOMJIEHHE C 0Opa3liamMu XJIOPHUJIOB (TaJIOTCHHJIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl W €€ COeIMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHanoB), HaOImOJeHHe Tmpolecca OOyrauBaHUSL — caxapa TOJ — JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KUCIOThI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW pEeaKkIMH Ha Cyiab(paT-uoH M HaOIIOJCHHWE NMpU3HaKa e&
NPOTEKaHUs, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBaAMHU a30Ta, (ocdopa W uX coeTuHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHUAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpEeHNUH,
NoJlyueHue, coOMpaHue, pacro3HaBaHWE W U3YYEHUE CBOMCTB aMMHaKa, IPOBEJCHHE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U ¢ocaT-uOH U HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YEHHE MOJENel KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YEeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KAYeCTBEHHBIX peaklMi Ha KapOoHAT U
CHWJIMKAaT-HOHbl W W3Y4YEHHE IPU3HAKOB MX IPOTEKAHMs, O3HAKOMJIEHME C IPOAYKLUEH
CHWJIMKAaTHOM IMPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEpUMEHTAIbHBIX 3a/ad Mo TeMe «Baxuelmme
HEMETaJUIbl U UX COCTUHEHUS.

Metaynbl M X COeIMHECHHUS

OOmiast xapakTepUCTUKA XHWMHYECKHX JJIEMEHTOB — METAJIOB HAa OCHOBAHHUU MX
nonoxkeHus B [lepuonuueckoit cucreme xumudeckux 3memMeHToB . 1. MenzaeneeBa u cTpoeHus
atoMoB. CTpoeHne MeTamioB. MeTalnueckas CBSI3b M MeETAJNIMYECKas KpUCTaIndecKas
peméTka. OIEKTPOXUMHUYECKUH psf HanpsHkeHMH MerawioB. dusnueckue W XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl moayuyeHuss MetamioB. [loHsATHE 0 KOPPO3UM METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUHN, OpOH32a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJIEHHOCTH.
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[Ilenounbie MeTauibl: TTOJOKEeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. Menpaeneesa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCIUHCHHI.

[[lenoyHo3emMenbHbIE METAUIBI MarHuil M Kalblui: mosiokeHne B Ilepuognueckoit
cucremMe xumMuueckux aemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3nYecKue U XMMHUYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeiune coelnHeHus
KaJIbIHs (OKCHI, THAPOKCHU/I, COJn). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUS.

AnmtoMunuii: nonoxkenue B llepumoamyeckoin cucteMe Xumudeckux snaemeHToB 1. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHHE B mpupoje. Ousznyueckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia AITFOMUHHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XumMudeckux isnemeHtoB J[. H.
MenneneeBa, CTpoeHUE aTOMa, HaxOXAeHUE B mpupoae. Ouznueckue 1 XMuMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl U conu xenesa (II) u sxenmesza (IIl), ux cocra, cBOWCTBa U
MOJTy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O0Opa3liaMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCHA KaJbIUs U HATPUS C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), MCCIICIOBAHUE CBOMCTB JKECTKOM BOJIBI, IpoIlecca TOPEHHUS XKene3a B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHHWE  BUICOMATEPHUANIOB), IPU3HAKOB  IPOTCKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblus, aFOMUHUS, IIUHKa, xene3a (II) u xenesa
(III), meau (II), HaOmroIeHUE W OMHCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpUS,
KaJIMsg ¥ KaJblHsA (BO3MOYKHO HCIIOIB30BAaHUE BUICOMATEPUAIIOB), UCCIICAOBaHUE aM(DOTEPHBIX
CBOMCTB T'HJIpOKCHA alFOMUHUS U TUAPOKCUA IIMHKA, PEIICHHUE YKCIEPUMEHTAIBHBIX 3a7a4 10
TeMe «BakHeHuIne MeTaJIbl 1 UX COSITMHEHUS.

XuMus M OKpyXKaoLas cpeia

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax U
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAroIIeil cpeipl (TIpeienbHas JOMyCTUMAasi KOHIIEHTpaIus
BeniecTs, qanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIE MATEPUAJIBI).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3EH NMpPH M3YUYEHUH XMMUHU B 9 Kilacce OCYIIECTBISAETCS
yepe3 HCIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHH,
SIBJISTFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICTIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOme ecTeCTBEHHO-HAyYHbIE TOHSTHUS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHaIu3, CHUHTE3, KIaccugpuKanus, MEPUOIUYHOCTb, HaOJII0ICHHE, AKCIIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOIOTHSI, MAaTEPUAIIHI.

®dusnka: Marepus, aToMm, OdJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJI, H30TOIbI,
PaIMOAaKTUBHOCTh, MOJICKYJa, DJEKTPUUECKH 3apsij, TMPOBOAHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHME BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKash pEMIETKA, CIJIaBbl, (U3UUYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHU S, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHILE.
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buonorus: dorocuHTe3, npixanwe, Omocdepa, IKOCHUCTEMA, MHUHEpAIbHBIC YIOOpECHHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, runpochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOIMAEMBbIE,
TOIINBO, BOJHBIE PECYPCHI

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS IPOrpaMMbl OCHOBHOTO 00MIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JI€ 00yUYEHHs XHMHHU B €JIMHCTBE YUeOHOM M BOCIIMTATEILHOM JEITEILHOCTH B
COOTBETCTBUM C  TPAJAWIMOHHBIMA  POCCHHCKHMH  COIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPaBCTBCHHLIMU LCHHOCTSAMU, IMPUHATBIMA B OGH.[eCTBe ImpaBuJIaM U HOpMaMu NOBCIACHUA U
CIOCOOCTBYIOT MPOLIECCAM CAMOITO3HAHMS, CAMOPA3BUTHS M COL[HATU3AIMU 00yYaIOIINXCS.

JIMYHOCTHBIE PE3YJAbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOUMIMXCSA PYKOBOJICTBOBATHCS
CHCTEMOM IMO3UTHBHBIX IIEHHOCTHBIX OPHEHTAI[MHd M paCHIMPEHHE OIbITa JEATEIBHOCTH Ha eé
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpHOTHYECKOr0 BOCIUTAHUS

IIEHHOCTHOT'O OTHOILIEHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIE/INI0, TIOHMMAHWS 3HAYCHUS XMMHYECKOW HAayKd B JKH3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIaJETh JIOCTOBEPHOM MH(OpMALUEH O TEPEIOBBIX JOCTHIKEHUAX M OTKPBITHSIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSIX 00 YCTpOICTBE
MHpa 1 00IIECTRa;

2) rpaskIaHCKOro BOCIUTAHUS

MNpeaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax MW IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHUBEC, KOMMYHI/IKaTI/IBHOf/'I KOMIICTCHTHOCTHU B O6IlIeCTBeHHO HOHC?:HOﬁ,
y4e0HO-HCCIIEI0BATENBCKOM, TBOPYECKOM M JIPYrMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HO COBMECTHOM ESITEbHOCTH MPH BIMOJHEHUH YUeOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBITIOJTHCHHUHU XWUMHWYCCKUX OKCICPUMCHTOB, CO3JaHHUU yqe6HI)IX IMPOCKTOB, CTPEMIICHHA K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIX B MPOLECCE 3TOU y‘-Ie6HOI7[ ACATCIIbHOCTH, TOTOBHOCTH
OLCHUBATH CcBOE MMOBCACHUC W IIOCTYIIKHM CBOUX TOBapI/IHIGI\/’I C TMO3WIMKU HPABCTBCHHBIX U
MPABOBBIX HOPM C YIETOM OCO3HAHHS MTOCIIEACTBHUI MOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHSI:

MHPOBO33PEHUYECKHE  MPEACTABICHHUS O  BEMIECTBE W  XUMHYECKOM  PEaKIWH,
COOTBETCTBYIOIIIMEC COBPEMCHHOMY YPOBHIO PAa3BUTUA HAYKHM W COCTABJIAIONIME OCHOBY IJId
NOHUMAHHUsSI ~ CYINIHOCTH  HAy4YHOW  KapTHHBI ~MHpa, MpPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHPObI, B3aMMOCBS3SX YeIOBEKa C MPHUPOIHON CpPEeIoi, O pOJIH
XHUMHHU B ITIO3HAHUHU I3TUX SaKOHOMepHOCTeﬁ;

MMO3HABATCJIbHBIC MOTHUBLBI, HAIIPABJICHHBIC Ha IIOJIYYCHHEC HOBBIX 3HAaHUH 10 XHUMHU,
HEOOXOMMBIE JJISI OOBSACHEHUS HaOJIOJMaeMbIX MPOIECCOB M SIBICHHUM, ITO3HABATEILHOM,
UH(GOPMAIIMOHHON U YATATEILCKOW KYJIBTYPhI, B TOM YKCJI€ HABBIKOB CAMOCTOSTEILHON pabOThI
C y4eOHBIMHU TEKCTaMH, CIIPABOYHOM JUTEpaTypOW, NOCTYMHBIMH TEXHHYECKHMMH CpPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYEHHIO M TMO3HAHHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTHh K
caM000pa30BaHMIO, MMPOCKTHOW M HCCIIEI0BATEIbCKON JEITENLHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHHUs B ajbHeHIIeM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:
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OCO3HAaHHE LEHHOCTH JKH3HHM, OTBETCTBCHHOI'O OTHOIICHHA K CBOEMY 3[0pPOBBIO,
YCTAaHOBKM Ha 370pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSTHE BPEIHBIX
NpUBbIUEK (YMOTPEOJNICHHUs] AIKOTOJsl, HAPKOTHKOB, KYpPeHHS), HEOOXOAMMOCTH COOIIOACHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BeELIeCTBaMH B OBITY U peajbHOMN
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPO(ECcCHii U Tpya pa3IudHOro poJia, yBaXEHHUE K
TpyAy W pe3yibTaraM TpPYLOBOM JAEATEIBHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIH BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUU
IPOJOIDKEHUS 00pa30BaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycHemHol mpogecCHOHAIBHONW JEsTeIbHOCTH U
Pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IIPO(ECCUOHAIBHOMN Cpesie;

6) IKOJIOrHYeCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIECHHE K MPUPOAE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBe €€ CyIIECTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3J0pPOBOr0 M OE30MacHOTr0 o0pasa KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M IICUXMYECKOMY 310POBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUJl 0€30MacHOrO MOBEACHUS MIpU paboTe C BeleCTBaMH,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U JKU3HU JIFOACH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IOJIydaeMble NPU H3YyYEHUM XUMHHM, IS PEIIeHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEOH, /Ul MOBBILIEHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBbl, OCO3HaHUS INIOOAIBHOTO XapaKTepa 3KOJIOTMYECKUX MPOOJIeM U MyTel UX pelieHus
IIOCPEJICTBOM METOJOB XMMUH, DKOJIOTMYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJCTBOBAaThCS UM B
II03HABATEJIBHOM, KOMMYHUKATUBHOMN M COLMATIbHOM IPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MeranpenMeTHBIX pPE3ylbTAaTOB BBLIENAIOT 3HAYMMBbIE A (POPMHUPOBAHUS
MHUPOBO33PEHUST OOIIEHAYYHbIE TIOHATHS (3aKOH, TEOPHsI, MPUHIINI, TUNoTe3a, (akt, cucrema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEeAMETOB (pOpMUPOBATH NMPEICTaBICHUE O
LIEJIOCTHOM Hay4yHOH KapTHMHE MMpa, U YHHBEpCalbHble yyeOHble AEUCTBUS (ITO3HABATENbHBIE,
KOMMYHHMKAaTHBHbIE, PETYJSATUBHBIE), KOTOpble o0OecnedyrnBaroT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble JlornyecKue AeiCTBUA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS INPH OCBOCHHMM 3HAHMIL:
pPacKpbIBaTh CMBICT XUMHUYECKMX TOHATHH (BBIIENSATH UX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHSTUSAMH), UCIIOIb30BATh MOHATHS Ul OOBSCHEHUS
OTJENbHBIX (DAaKTOB W SBJICHHH, BBIOMpAaTh OCHOBAHMA M KPUTEPUM JJs KiIaccu]UKaLuu
XUMUYECKHUX BEUIECTB M XUMUYECKHUX PEAKIUM, YCTAaHABIMUBATH IPUYMHHO-CIICCTBEHHBIE CBSI3H
MeXly 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUYECKUE PACCYKIeHUS (MHAYKTUBHBIE, IeAYKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIFOUEHUS;

yMEHHUE NMPHUMEHATh B NpoLecce MO3HAHUS MOHATHS (IpeIMETHbIE M MeTalpeIMEeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
PUMEHSIEMbIE B XMMHUH MOJIEJbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMyina M YpaBHEHHE XHMHYECKOH peakuud — TpU pelIeHUH Y4eOHOo-
MIO3HABATENIBHBIX 3a1a4, C Y4€TOM OTUX MOJENIbHBIX [PEIACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYLIECTBEHHBIE NMPU3HAKH H3YyYaEMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
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XMMHYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUaEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBble nccienoBarejbckue 1eiCTBUSA:

YMEHHUE HCHOJb30BATh IOCTABIEHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTa IO3HaHUS, a
TaKKe B KadyecTBE OCHOBBI Ui (OPMHUPOBAHUS TUIIOTE3bl IO IPOBEPKE IPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

IPUOOpPETEHUE OMbITa MO IJAHUPOBAHUIO, OPraHU3alMM M IPOBEIACHUIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3a XO/I0M IPOLIECCca, CAMOCTOSITEIbHO IIPOrHO3UPOBATh €r0
pe3yiabTar, (opMyIMpoBaTh OOOOLIEHHS W BBIBOJBI IO pe3yjbTaTaM IPOBEIEHHOIO OIIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Pabora ¢ unopmanmeii:

yMEeHUe BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMALIMIO PA3IMUHBIX BUI0B
1 GOpM IIPEICTABICHMS], TOJYYaEMYIO U3 pa3HbIX MCTOUHUKOB (HayYHO-TIONYJIsIpHAs JIMTepaTypa
XMMHYECKOTO COAEp)KaHHWs, CIpaBOYHbIE MOcoOusA, pecypchl IHTepHeTa), KPUTUYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE NPUMEHSTh Pa3IMuHble METObI U 3aIPOCHI IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLMX JaHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHUs YU€OHbBIX U MIO3HABATENIbHBIX 3a/1a4
OTIpEeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIIOJIBb30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIHH, OBIaJJeHUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITE€IbHO BBIOMPATh ONTUMAJIBHYIO (OpMy mHpeacTaBiIeHUS
UHGOpPMALMUM U WUIIOCTPUPOBATH peIlacMble 3aJlaud HECIOXKHBIMM CXEMaMHM, JuarpaMMamu,
npyrumu popmamu rpaduku U IX KOMOUHALIUSMU;

YMEHHME MCHOJIb30BaTh M AHAIM3UPOBATh B Ipollecce YYEOHOH U HCCIEeN0BaTENIbCKOU
NeSITeIbHOCTH HH(POPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIBCKOTO X034HCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMmyHuKkaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (WiM) JUCKYCCHUH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM MPEJIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;

YMEHHMsI IPEACTABIATH NOJyYEHHBIE PE3YJIbTaThl TO3HABATEIBHOMN AE€ATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3CHTALMI0 PE3yJIbTaTOB BBIIOJHEHUS XHMHYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHMsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM IMO3HABaTEJIbLHON U
HCCJIEIOBATENIbCKON NI€ATEIbHOCTH MPU PEUICHUM BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuyéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYyXJeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE
LITYPMBI», KOOPAUHALUS COBMECTHBIX ACUCTBUM, ONPENEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiicCTBUA:

YMEHHE CaMOCTOATEIBHO ONPENENATh LIEIU ACITEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATENLHOCTH, BBIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JIEWCTBUM INpH
BBIMOJIHEHUH 33JaHUN C y4€TOM MOJyYeHHs HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIMAX, OLIEHUBATh COOTBETCTBUE IOJyUYEHHOIO PE3yJIbTaTa 3asBJICHHON L€,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/IJIaraeéMble B YCIOBUU 3aJJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI
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B cocraBe mnpeaMeTHBIX pe3yabTAaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COACpIKAHMS,

YCTQHOBJICHHOTO JaHHOM (enepanbHOW pabodell mMporpamMMmol, BBIJIENAIOT: OCBOCHHBIC
0o0yJaromMMHUCsT HAy4YHbIC 3HAHUS, yYMEHUS U CIOCOOBI JeicTBHMH, cnenuduyeckue s
OpEeIMETHON 00s1acTH «XUMUS», BUIBl JEATEIHOCTH IO IOJYYEHHIO HOBOIO 3HAHMS, €ro
UHTEpIpeTalni, IPeoOdpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHbBIX U HOBBIX CUTYyalUsX.

K xonmy oOyuenust B 8 kJiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHU:

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX TMOHSATHN: aTOM, MOJIEKYJa, XUMHUUYECKUI
9JIEeMEHT, [MpPOCTOE BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OZHOpPOAHAS U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas M0 XUMHYECKOTO
DJIEMEHTAa B COCIUMHEHHH, MOJISIPHBIA O0O0BEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJb,
3IEKTPOOTPHULIATENEHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKas peaklus, KiacCupuKanus
peaxkuii: peakiuu COeIMHEHUs, PEaKUU Pa3I0KEeHHs, peaKIIMK 3aMeIICHUs, PeaKluu
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINH, TETIOBON 3((EKT peakluu, sApo aToma,
AJICKTPOHHBIA CJOW aTroMa, aTOMHas OpOUTalb, PagUyC aToMa, XUMHUYECKas CBS3b,
NOJIIpHAsl M HETOJIApHAs KOBAJIGHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi I0JIsI BEeIIeCTBA (MPOLIEHTHAsI KOHIIEHTPAIUs1) B pacTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX IMOHATUM U TPUMEHSATH 3TH
MOHSITHS IIPH OMTUCAHUH BEIIECTB M UX MPEBPAIICHU;

UCIONIb30BAaTh XMMHUYECKYID CHMBOJHUKY [UIsI COCTaBi€HHUS (OpMyNn BemIecTB U
YpaBHEHUU XUMHUYECKUX PEaKLUi;

ONpEeNATh BAJICHTHOCTb aTOMOB SJIEMEHTOB B OWHAPHBIX COCIWHEHHSIX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OnpeAeNéHHOMY KJaccy COEAUHEHMM 1o QopmyrnaM, BHJ XUMHUYECKOM CBS3U
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTaHUYECKUX COCTMHECHUSIX;

packpeiBaTh cmbicha llepuoamueckoro 3akona [[. M. MenneneeBa: 1eMOHCTPUPOBATH
MMOHUMAaHUE TMEePUOJANYECKON 3aBHCHMOCTH CBOMCTB XMUMHYECKHUX 3JIEMEHTOB OT HX
nonoxeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;
OMKCHIBATh M XapakTepu3oBaTh TabmuyHyo (opmy I[lepuognueckoit cucTeMbI
XUMHUYECKUX DJIEMEHTOB: Pa3juyarTh TMOHITHS «rJaBHas moArpynmna (A-rpymma)» u
«mmobounast moxarpynma (b-rpymma)», Mansie W OobIIME TEPHONBI, COOTHOCHUTH
0003Ha4YeHusI, KOTOpble UMeroTcs B Tabnuie «[leproanueckas cucteMa XUMHUYECKUX
sanemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0Illee YHUCIO JJIEKTPOHOB U
pacnpenesneHre ux 1o 3JIeKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUUYECKHE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
dbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PAa3TMYHBIX
KJIaCCOB, TOATBEpPKJas  ONUCAHUE MpUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MIPOTEKAHMS XUMHYECKUX MPEBPAICHUHN B PA3TUYHBIX YCIOBUSX;

15



BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTA 1Mo (opMylie COeTUHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIMIO0, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JUJI1 M3Y4YEHUs CBOMCTB BELIECTB U XMMHUYECKUX DPEAKIUM,
€CTeCTBEHHO-Hay4YHbIE ~ METOJbl  MO3HaHWs  —  HaONMIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOHW TMOCyIoM U  1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpallleHUsi C BEUIeCTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
U COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJNA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB C ONpPEAECIEHHON MAacCOBOM J10JI€M paCTBOPEHHOIO BEILIECTBA, IJIAHUPOBAThH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEN U
KHUCIIOT C TIOMOIIIBIO HHIMKATOPOB (JIakMyC, PeHOIPTaIenH, METHIIOPAHK U JPyTHE).

K xonmy oOyuenust B 9 kJjiacce mpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHUCICHUS, XMMHUYECKas pEeakLHs, XMUMHUYECKas
CBSI3b, TEIUIOBON A((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAINS, pEaKIuh HOHHOTO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HeoOpaTUMblE pEeaKluHy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AIUIOTPONHs, aM(pOTepHOCTh, XMMHYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pEIETKA, KOpPPO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XHMMHMYECKOM pPEAaKUUH, IPEIeNIbHO JOIyCTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHH M IPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

UCITOJIb30BaTh XUMHUECKYIO CHMBOJMKY JJISI COCTaBlIeHHMS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACNATh BaJCHTHOCTh M CTENEHb OKUCICHMS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJICKHOCTh BEUIECTB K OINPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAas, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA [0 XUMHYECKON
dopmyre, xapakTep cpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKHUX COCTUHEHUH, THII
KPUCTAJUIMYECKON peMIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHMMAaHME: OINHUCHIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy Ileprognueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpynna)» u «mnobouyHas mnoxarpynmna (b-rpynma)», manble W Oonblve MEpPUOABI,
COOTHOCHTH 0003HAu€HHs, KOTOpblE HUMEIOTCSI B IEpUOAMYECKON Tabnuie, C
YHUCIIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHHue UX IO AJIEKTPOHHBIM CIIO0SM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
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COCIMHEHUI B Mpe/esiaX MajbIX MMEPHOJIOB U TJIABHBIX MOATPYHI C YYETOM CTPOCHHUS
HX aTOMOB;

KJIacCU(PUITUPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XMMHUYCCKHE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEeH OKMCIICHUSI XUMUYECKHUX JICMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOLIME W CHENU(PHUUECKHE XUMHUYECKHE CBOMCTBa
MPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPKAasi OMMCAHUE TPUMEPAMHU MOJICKYJISAPHBIX U
MOHHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHHUS DJICKTPOJIUTUYCCKON JUCCOLUAIIMU KUCIIOT, IIEJI0UYed U COJIeH,
MIOJIHBIC U COKpAIICHHBIC YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHUS PEaKIIHid,
MOATBEPKJAIOIIUX  CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXJy BelleCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHHS DJICKTPOHHOTO OajaHca 3TUX PEaKInid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTHU
MPOTEKAHUsI XUMUYECKUX IIPEBPALLEHUNA B PA3JINYHBIX YCIOBHUSIX;

BBIYUCIIATh OTHOCUTEJBHYIO MOJIEKYJISIPHYIO H MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA 1Mo (hopMylie COeUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKIuu;

coOnrofaTh TMpaBuia TMOJb30BAaHHUS XMMHUYECKOM TMOCYIol u  1ab0paToOpHBIM
o0opy/soBaHHEM, a TakKe IMpaBuiIa OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJIYYCHHUIO
¥ COOMpPaHHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa M YTIIEKUCIIOTO ras3a);

MPOBOJIUTH PEAKIIMH, MOATBEPHKAAIOIINE KAaueCTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YyYEHHBIX
METaJIOB, TPUCYTCTBYIONINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMAaTHU3aIMI0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl W3YYEHHS CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
HayyHble METOJbI TO3HAaHUS — HaONIOJEHWE, W3MEPEeHUEe, MOJECIMPOBAaHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos
Ne HanMeHoBaHMe pa3jeioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
KoHnTpoJbHbIE IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumust — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U MPAKTUYECKOU 5 2 bubmmorexa [JOK

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

JeSATEeTbHOCTH YeJIOBEKa

19 BemecTBa 1 xumMuueckue 15 1 bu6mmoreka [JOK

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

Wroro mo paszneny 20

Pa3nea 2. Bakneiimme npeacTaBuTe I HEOPraHMYECKHUX BELECTB
91 Boznyx. Kucnopoa. [lonsitue 06 5 bu6mmoreka [IOK

' OKCHJIax https://m.edsoo.ru/7f41837c
99 Bognopoa.Ilonarue o kucnorax u 8 1 bu6nuorexa [IOK

' COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHUSAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuorexa [JOK

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

Hroro mo pasneny 30

Paznen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[. U. MengeneeBa. CTpoeHne aToMOB. XHMHYECKast
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c¢BsI3b. OKHCJIUTEJIbHO-BOCCTAHOBHUTEIbHBIE pPeaknumn

[Tepuoanueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bubmmorexa [IOK
XHUMHYECKUX dj1eMeHToB /I, 1. https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XumMuyeckas CBS3b. BuGmiorexa LIOK
32 OxucauteibHo- 8 L https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIBHBIE PEAKIIUU
bubmuoreka [JOK
Hroro no pasyery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmoreia OK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPO'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KoumnuecTBo yacos
HaumenoBaHue pa3/ieioB U TeM JuiekTpOoHHbIE (LU pOBbIE)
Ne /i Konrpoabnbsie IIpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
Paznen 1. BeniecTBO M XUMHYECKHE PeaKIUU
[ToBTOpenue u yriuyonenue 3HaHUN bubnnorexka HOK
11 5 1
OCHOBHBIX pa3/JeloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnoreka [HOK
' peaxiuii https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLNAITHS. 8 1 1 bubnmnoreka [JOK
' XHUMHUUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemeraabl 1 HX coeINHEHUS
91 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorens https://m.edsoo.ru/7f41a636
OO01mast XapaKTepUCTHKA XUMUISCKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
53 OO01mas XxapakTepUCTHKA XUMUYECKUX 7 1 bubnmnoreka [JOK

anemeHToB VA-rpynmsl. A30T, pochop u ux

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

OO01mas XxapakTepUCTHKA XUMUIECKUX

bu6nuoreka LIOK
24 onementon [VA-rpymiiet. Yraepox i 8 https://m.eds00.ru/7f41a636
KPEMHHUH M UX COCAMHCHUS
Utoro mo pazneny 25
Pasznea 3. Merajliibl M MX COeIHHEHUS
. bubnuotexa [HOK
3.1 O6mme CBOHCTB MeTANIOB 4 https://m.edso0o.ru/7f41a636
. bubnuorexa [HOK
3.2 Baxkneime Metamisl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro mo paszneny 20
Pasznen 4. Xumusi u okpyxamomas cpeaa
4.1 B I B )KM3HU 4EJI0BEKA 3 bubmiorexa LIOK
' CHICCTRA 1 MaTepuath 3 I0Be https://m.edsoo.ru/7f41a636
Hroro mo paszneny 3
P 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
Ne KosmuecTBo yacos Hara DJIeKTPOHHbIE
n/n Tema ypoka uugposbie
Bcero | KonrpoJsbHbie IIpakTn4yeckue mno baxkTn o0pa3oBaTte/ibHbIE
padoThI padoThI TUIaHY YecKH pecypcsl

1. [Ipeamer xumun. Pons xumuu B 1 bu6nuoreka [IOK
KU3HU yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2. [lonsaTue o MeToIaxX MO3HAHUS B 1 bu6nuoreka [IOK
XUMHUU https://m.edsoo.ru/ff0d227e

3. [Ipaktuueckas padora Ne 1 «[IpaBma | 1
paboThl B 1a00paTOPUU U IPUEMBI 1 bubmuotexa [JOK
oOpareHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM)

4. Yucrtele BemecTBa 1 cMecu. CmocoObr | 1 bu6nuoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca

5. [TpakTruyeckas paGora Ne 2 1 bubmuoreka [JOK
«Pa3nenenue cmeceilt (Ha npumepe 1 https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBApEHHOM COJIN)»

6. ATOMBI U MOJIEKYJIBI 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0d2a6c
7. ATOMBI U MOJIEKYJIBI 1 bubmmoreka [IOK

https://m.edsoo.ru/ff0d2be8
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8. [IpocTeie u cloKHBIE BEIIECTBA bu6nmoreka [IOK

https://m.edsoo.ru/ff0d2a6c

0. ATOMHO-MOJIEKYJISIPHOE YUYEHUE bubmmoreka [IOK

https://m.edsoo.ru/ff0d2d50

10. 3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB. bu6nuoreka [IOK
Xumuueckasi hopmyia. BaaeHTHOCTB https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB

11. OrHocuTeNbHAas aTOMHAasI Macca. bubnnoreka IIOK
OTtHOocHTENbHASI MOJIEKYJISIPHAsL Macca https://m.edsoo.ru/ff0d323c

12. MaccoBast 1011 XHMHAYECKOr0 bubnnoreka IIOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c

13. KomuuectBo BemiecTBa. MoJib. bubnnoreka IIOK
MognsipHast macca https://m.edsoo.ru/ff0d5230

14, dusnueckue U XUMUYCCKHE SIBIICHUS. bubnnoreka IIOK
XuUMUYecKasi peakius https://m.edsoo.ru/ff0d37fa

15. [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexka HOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6

16. 3aKOH COXpaHEHHS MacChl BEILIECTB. bubnmnorexka HOK
XHMMHUUYECKUE YPABHEHUS https://m.edso00.ru/ff0d3b88

17. Breraucnenus konmudecTBa, MacChl bu6mmoreka [IOK
BEILIECTBA 10 YPABHEHUSAM https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEAKIUn

18. Krnaccudukanus XuMuueckux bubnmnorexka HOK
peakiuii (COeAMHEeHUs, PA3I0KEHNUS, https://m.edsoo.ru/ff0d3f34
3aMelIeHHs, OOMeHa)

19. M. B. JIoMmOoHOCOB — y4€HBIii- bubmmoreka [JOK
sHIMKIoneaucT. O0o0IEeHNe 1 https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIUs 3HAHUH

20. KonTponbnas padora Nel no teme bubmmoreka [JOK
«BemecTBa 1 XUMHUYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290

21. Boznyx — cmech razos. Coctas bu6muoreka [JOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOC BEHICCTBO. O30H

22. du3nYecKre U XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
KHCJIOpoJia (peaKIuyu OKUCICHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lousaTue 06 okcumax

23. CriocoOsI MOTydeHUsT KHCIIOpOia B bubnmoreka [JOK
71a00paTOPUH U MMPOMBIIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucnopoaa

24, TennoBoi 3 PeKT XUMUIECKOM
peaKIiu, MOHATHE O bubmuorexa [HOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYCCKUX PEAKITUSIX

25. TomnuBo (HedTh, Yroib U MeTaH). bubnmnoreka [HOK
3arpsi3HeHue BO3ayXa, CIIOCOObI ero https://m.edsoo.ru/ff0d4c4a
MIpeIOTBPALCHUS

26. [IpakTuueckas pabora Ne 3 o Teme bubnnorexka HOK
«[lonydyenue u cobupanue KUCIOPO/Ia, https://m.edsoo.ru/ff0d4ae2
W3YyYECHHUE €r0 CBOMCTB)

27, Bonopon — sneMeHT u npocroe bu6muoreka [JOK
BemiecTBo. Haxoxenue B npupoie https://m.edsoo.ru/ff0d4dd0

28. du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubmorexa [JOK
Bosiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29. [ToHsiTHE O KUCIIOTaX U COMSAX bubmorexa [JOK

https://m.edsoo.ru/ff0d50d2

30. Crioco0sI MoTydeHust BOAOPOIa B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0

31. [IpakTuueckas pabora Ne 4 o Teme bubmmoreka [JOK
«ITomyuenue u cobupanue Boopo/a, https://m.edsoo.ru/ff0d4f42
W3y4EHUE €r0 CBOMCTB»

32. MonsipHbiii 00BEM Ta30B. 3aKOH bubnmnoreka [JOK
ABorajipo https://m.edsoo.ru/ff0d542e

33. Brrunciienus 00bEMa, KOJIMUECTBa bu6nuoreka [IOK

BCIICCTBA rasa 110 €ro u3BECTHOMY

https://m.edsoo.ru/ff0d55a0
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KOJIMYECTBY BEIIECTBA WU 00BEMY

34. Brruucienus 00bEMOB ra30B 110 bubmuorexa [JOK
YPaBHEHUIO PEaKIIMU HA OCHOBE https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIIICHUH T'a30B

35. du3nYecKre U XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
BOJbI https://m.edsoo.ru/ff0d587a

36. CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2

37. Bona xak pactBoputenb.

Hacrimennrle 1 HeHachIIIEHHbBIE bu6nuoreka [IOK
pactBopbl. MaccoBas 70Jis1 BEHeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe

38. [TpakTudeckas padora Ne 5 mo Teme bubnmoreka [JOK
«IIpuroroBiieHre pacTBOPOB C https://m.edsoo.ru/ff0d5eba
OnpeeaEHHON MacCOBOU 10JIEH
pacTBOPEHHOTO BELIECTBA

39. KonTpomnbHas padota Ne2 mo Teme bubmmoreka [JOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342

40. Oxkcupl: cocTaB, KJIacCupUKaIus, bubmmoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41. [Tonyyenue u XuMHUYECKHE CBONCTBA bubmuotexa [JOK
KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42. OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubmmoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43. [TonyyeHnne u XUMHUYECKHE CBOMCTBA bubnuoteka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca

44, Kwucnotsr: cocras, knaccudukarnms, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45. [Tony4yenne u XuMHUYECKHUE CBOMCTBA bubnuorexa [JOK

KHCJIOT

https://m.edsoo.ru/ffOdfee2
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46.

Conu (cpeaHue): HOMEHKIIATypa,
CTIOCOOBI OTYYEHHUS, XHMHUECKUE
CBOMCTBA

bu6nmoreka [IOK
https://m.edsoo.ru/00ad9474

47. [Ipaktuyeckas padora Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bu6nmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)

48. I'eneTnueckas cBsI3b MEXy Kilaccamu bu6nuoreka [IOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50

49, O000I11IeHIE U CUCTEMATU3AIUS bu6nuoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2

50. KonTponbnas pabora Ne3 mo teme bubnmnoreka [HOK
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9ela
coeguHeHuin"

ol. [TepBbIe TOMBITKY KIACCHPUKAITUN bubnuorexa [HOK
XMMHYECKUX 3J1eMeHTOB. [loHsiTHE O https://m.edsoo.ru/00ad9ffa
TPYyIIax CXOIHBIX dJICMCHTOB

52. [lepuonnueckuii 3aKoH 1 bu6nuoreka [IOK
[Tepuoanueckas cucreMa XUMHYECKUX https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera

53. [Tepuopl, rpyniel, DOATPYIIIBI bubmuotexa [JOK

https://m.edsoo.ru/00ada52c

54. Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK
saep. M30Tonsl https://m.edsoo.ru/00ada342

55. CtpoeHue 31eKTPOHHBIX 000JI04eK bubnmnoreka [JOK
aToOMOB 351eMeHTOB [leprnoanueckoit https://m.edsoo.ru/00ada6hc
cuctemsl [. 1. MenaeneeBa

56. XapaKkTepruCcTUKa XUMHIECKOTO
AJIEMEHTA TI0 €ro MOJI0KEHUIO B bubmmoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa

57. 3navenue [leproauyeckoro 3akoHa
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IUI pa3BUTUS HAYKU U IPAKTUKU. [].
N. Mennenees — y4€Hbli, IeAaror u
IpaXJaHUH

bu6nmoreka [IOK
https://m.edsoo.ru/00ada96e

58. DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59. HMoHHas XuMu4deckas CBsI3b 1 bu6nmoreka [IOK
https://m.edsoo.ru/00adac34
60. KoBanentnas nonspuas xumuyeckas | 1 bubnmnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61. KoBasieHTHast HEMOJIsIpHAs 1 bubnnoreka [JOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
62. CreneHb OKUCIEHUS 1 bubnuorexa [JOK
https://m.edsoo.ru/00adae28
63. OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bu6mmoteka [IOK
peakuu https://m.edso0.ru/00adb076
64. OKuCIUTENIN U BOCCTAHOBUTEIIH 1 bu6mmoreka [IOK
https://m.edsoo.ru/00adb076
65. KonTponbnas pabota Ne4 mo teme 1 bubnmnoreka [JOK
«CTtpoeHne aroMa. XuMHU4IecKast https://m.edsoo.ru/00adb486
CBSI3bY
66. PesepBHEIit ypok. O000IICHHE 1 1 bubmmoreka [JOK
CHCTEMATHU3AINs 3HAHUI https://m.edsoo.ru/00adb33c
67. PesepubIil ypok. O6006111eHIE 1 1 bubmuotexa [JOK
CHCTEMATHU3AINs 3HAHUI https://m.edsoo.ru/00ad9ch2
68. Pesepubiit ypok. [Ipomexxyrounas 1 bubmuotexa [JOK
arrectauus. KonrponbHas pabota https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68
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IHOYPOYHOE IIVTAHUPOBAHUME

9 KJIIACC
Ne KosmmuecTBo yacos HMara DJIEeKTPOHHbIE
n/n Tema ypoka uugposbie
Bcero | KonrpoibHbIe IIpakTH4eckue 1o paxTn o0pa3oBaTe/ibHbIE
padoTsI padoTsI IVIAHY YeCKH pecypcbl
1. [lepuoanueckuii 3aKoH. 1 bu6nuoreka [IOK
[Tepuoanueckas cucreMa XUMHYECKUAX https://m.edsoo.ru/00adb59
snemeHTOB /1. 1. Menneneena
2. 3aKOHOMEPHOCTH B U3MEHEHUN 1 bubmmoreka [JOK
CBOWCTB XMMHUUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adb6h6
NIEPBBIX TPEX NEPUOIOB
3. Knaccudukamnms 1 HOMeHKIaTypa 1 bubnuoteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4, Bunnl XMUMHYECKOM CBSA3U U THIEI 1 but6mmorekxa [IOK
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KPpUCTAIJIIMYCCKUX peH_IéTOK

https://m.edsoo.ru/00adbac6

5. KonrtponsHas padora Nel mo teme
«IToBTOpeHue u yriyoneHnue 3HaHUI
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay

6. Krnaccudukanus XuMHIecKux bubnmoreka [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0

7. [ToHsITHE O CKOPOCTH XUMUYECKOM bubnmoreka [JOK
peakuuu. [loHsTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEAKIIHIX

8. [ToHsiTHE O XUMHUYECKOM PaBHOBECHH.
@DaxTOopHl, BAUSIOLUINE HA CKOPOCTh bubnnorexka HOK
XMMHYECKON PEaKIuu U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS

9. OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peaKkuuu https://m.edsoo.ru/00adcade

10. Teopus 2AEKTPOIUTUUECKON bubnmnoreka [HOK
nuccoruaiuu. CUIbHBIE U clla0bie https://m.edsoo.ru/00adcd68
AEKTPOJIUTHI

11. HoHnHbIe ypaBHEHHUSI peakui bubnmnorexka HOK

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

12. XUMHUYECKUE CBOMCTBA KUCIIOT U bubmmorexa [JOK
OCHOBAHUU B CBETE MPEICTaBICHUMN 00 https://m.edsoo.ru/00add5d8
ANEKTPONIUTUYECKOM TUCCOIUAIIUU

13. XUMUYECKHEe CBOMCTBA COJICH B CBETE bu6mmoreka [IOK
NPEJCTaBICHUN 00 SJIEKTPOIUTHYEC https://m.edsoo.ru/00add8b2
KOH JuccolaIun

14, [TonsTHe 0 TUIpOIU3E Coeit bubnmnoreka [JOK

https://m.edsoo.ru/00add9d4

15. O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUU https://m.edsoo.ru/00addd12

16. [IpakTuueckas padora Ne 1. bu6mmoreka [JOK

«Penienue OKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/00addbfa
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3agaqy»

17. KonTtponsHas padora Ne2 o reme bubmmoreka [IOK
«INEKTPOIUTHYECKAS TUCCOLIUAIIUS. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIH B PACTBOPAX)»

18. OO1m1ast XxapaKTEepUCTHKA raJIOTeHOB. bubmmoreka [IOK
XHUMHYECKHUE CBOMCTBA HA IPUMEPE https://m.edsoo.ru/00addfe2
xJiopa

19. Xinopooaopon. ComnsiHasi KUCIIOTa, bu6nuoreka [IOK
XMMHUYECKHE CBOWCTBA, MIOJIyYEHHE, https://m.edso0.ru/00ade104
IPUMEHEHHE

20. [IpakTuueckas pabora Ne 2 o teme bubnnorexka HOK
«IlonydeHne consiHOM KUCIOTHI, https://m.edsoo.ru/00ade348
W3y4YECHHUE €€ CBOMCTBY»

21. Boruncnenus no ypaBHEeHUsIM bubnuoreka [JOK
XUMHUYECKUX PEAKIUM, €CIIM OJUH U3 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE

22, OO01ast xapakTepUCTUKa 3JIEMEHTOB bubnmnorexka HOK
VIA-rpynisl https://m.edsoo.ru/00ade64a

23. AnnoTponHbie MOIU(UKALIUN CEPBI. bubnmnorexka HOK
Haxoxnenue cepbl 1 €€ cCOeMHEHUN B https://m.edsoo.ru/00ade64a
pupoJie. XMMHUYECKHE CBOWCTBA CEpPhI

24, CepoBoiopofi, cTpoeHHe, pU3nIecKue bubmuoreka [JOK
U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802

25. Oxcuppl cepbl. CepHas KMCIIOTA, bubnmnorexka HOK
(dbu3nyecKre U XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/00adea28
IPUMEHEHHE

26. XHUMHUUYECKNE PEAKIINH, JIEIKAIINE B

OCHOBE MPOMBIIIUIEHHOTO crioco0a
MOJIyYEHUSI CEPHOM KUCIIOTBI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpelibl COEAUHEHUSIMU
Cepbl

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a
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217.

Beruuciienne MaccoBoil 101 BbIXOAA
IIPOJYKTA peakluu

bu6nmoreka [IOK
https://m.edsoo.ru/00adec8a

28. OO6m1ast XxapakTepucTHKa JIEMEHTOB
VA-rpynisbl. A30T, pacpoCTpaHEHHE bubmmoreka [IOK
B Ipupojie, GU3NIeCcKue u https://m.edsoo.ru/00adeea6
XMMHYECKHUE CBOMCTBA

29. AmMmMuak, ero pu3nuecKue u bu6nuoreka [IOK
XMMHMYECKHE CBOICTBA, ITOJIyYEHUE U https://m.eds00.ru/00adf004
IPUMEHEHHE

30. [IpakTuueckas pabora Ne 3 o Teme bubnnoreka [JOK
«Ilomyuenre ammuaka, U3y4eHHe €ro https://m.eds00.ru/00adf180
CBOMCTB»

31. A3OTHas KUCIOTA, €€ (hU3MIecKue u bubmnoreka IIOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306

32. Hcnonbs3oBanre HUTPATOB U COJEH
aMMOHHS B KaUeCTBE MUHEPATbHBIX bubnmnoreka [HOK
yaoOpeHuit. XuMu4ueckoe https://m.edsoo.ru/00adf518
3arpsI3HEHUE OKPYIKAIOLIEH Cpebl
COEJTMHEHUSIMH a30Ta

33. docdop. Oxeun pocdopa (V) u bubmuoreka [JOK
dbocdhopnas kucnota, Pu3nIECKHUE U https://m.edso0.ru/00adf68a
XMMHYECKHE CBOICTBA, TOJIyYEHHE

34, Hcnonbs3oBanue pocdaToB B KauecTBe
MUHEpAJIbHBIX YA00pEHHA. bubmuoreka [JOK
3arpsi3HeHue IPUPOTHON CPEJIb https://m.edsoo.ru/00adfc20
dbochatamu

35. VYraepon, pacipocTpaHEHHE B bubnuoteka [JOK
npupoje, Gpu3ndeckue 1 XuUMHYECKUe https://m.edsoo.ru/00adfd9c
CBOMCTBA

36. Oxcunpl yriaepona, ux pusmueckue u

XUMUYECKHE CBOWUCTBA.
DKoJIoru4ecKue npoOIemsl,

bu6nuoreka [IOK
https://m.edsoo.ru/00adfebe
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CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37. VYroJbHas KUCIOTA U €€ COJIn bubmuorexa [JOK

https://m.edsoo.ru/00ae006¢c

38. [IpakTrueckas padota Ne 4 o Teme
"[Tonyuenue yriaekuciioro rasa. bubnmoreka [JOK
KadectBennas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

39. [TepBoHavaIbHBIC TOHATHUS 00 bubnmnoreka [HOK
OPraHMYeCKHUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COEJIMHEHUSIX yriepo/ia

40. Kpemnuwii u ero coenqunenus bubnuorexa [HOK

https://m.edsoo.ru/00ae080a

41. [IpakTuueckas pabora Ne 5. Pemenue
AKCIEPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnuotexa [HOK
«BaxxHeinme HeMeTaJlJIbl U UX https://m.edso0.ru/00ae0bf2
COCITUHEHUS

42. KonTponbnas pabota Ne3 mo teme bubnmnoreka [JOK
«BaxHeimmne HeMeTaJTbl U UX https://m.edsoo.ru/00ae0e18
COCTTUHEHUS

43, OO6m1ast xapakTepruCTUKa XUMUYECKHUX
3JIEMEHTOB — METAIIOB. MeTtannu bubmuorexa [JOK
YyecKasi CBSI3b M METaJUTNYECKast https://m.edsoo.ru/00ae103e
KpUCTAJITUYeCcKas penéTka.

Du3nYeCKre CBOMCTBA METAJIIOB

44, XUMUYECKHE CBOMCTBA METAJIIIOB. bubmmorexa [JOK
DNEKTPOXUMHUECKUN Psijt https://m.edsoo.ru/00ae1156
HaMPsDKCHUH METAIJIOB

45, OO6mmme crmocoOb! MOTyIeHUS

MetauioB. CrutaBel. Beruucienus no
YPaBHEHUAM XUMUYECKUX PEAKIINIM,
€CJIM OJJUH U3 PEarcHTOB COLCPIKUT
MPUMECH

bu6nuoreka [IOK
https://m.edso0.ru/00ae1156
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46. [TonsATHE O KOPPO3UM METAJLIOB bubmuorexa [JOK
https://m.edso0.ru/00ae1278
47. [[lenouHbIe METAILITBI bubnmoreka [JOK
https://m.edsoo.ru/00ael14b2
48. Okcubl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ael14b2
49. IlemouHO3eMeEIbHBIC METAILIBI — bu6nmoreka [IOK
KaJIbIIMA ¥ Maruui https://m.edsoo.ru/00ael15e8
50. Baxxuelmnme coenMHEHNS KAJIBIUS bu6nuoreka [IOK
https://m.edsoo0.ru/00ae15e8
51. O00011IeHIE U CUCTEMATU3AIUS
3HAHUH
52. JKEcTKOCTh BOIBI U CIOCOOEI €€ bu6nuoreka [IOK
yCTpaHEHHUS https://m.eds00.ru/00ae1886
53. [IpakTuueckas padbora Ne 6 o Teme
"YKEcTKOCTh BOABI 1 METOIEI €6 bu6nuoreka [IOK
ycTpaHeHUs" https://m.edsoo.ru/00aelae8
54, AnmomMuHUI bu6nuoreka [IOK
https://m.edsoo0.ru/00aelc64
55. AmdorepHbIe CBOMCTBA OKCHA U bubmuoreka [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56. Keneso bu6nuoreka [IOK
https://m.edso0.ru/00ae1d86
S7. Oxkcuibl, TUIPOKCUIBI U COJIU XKeye3a bubmuotexa [JOK
(1) u xenesa (111) https://m.edso0.ru/00ae35e6
58. O00011IeHrE U CHCTEMATH3ALIHS
3HAaHUM
59. [IpakTuueckas pabora Ne 7. Pemenue
AKCIIEPUMEHTANBHBIX 33724 110 TeMe bu6nuoreka [IOK
«BaxHele MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCAUHCHMS
60. Brruncnenus mo ypaBHEHUIM
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https://m.edsoo.ru/00ae1278
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XUMHAYECKHX PEAKIUi, €CIIU OJIH U3
peareHToB J1aH B U30BITKE WU
COJCPKHUT IpUMecH. BrruuciieHus
MacCOBOM JI0JIM BBIX0/1a MPOTyKTa
peakiuu

bu6nmoreka [IOK
https://m.edsoo.ru/00ael1750

61. O0001IeHre U cHCTeMaTH3aIus 1
3HaHUI
62. KonTponbnas pabota Ne4 mo teme 1
«BaxHeunmme MeTaibl U UX
COCJTUHEHUS
63. BemectBa u marepuassi B 1 bubnuorexa [HOK
HOBCEIHEBHOM KU3HU YETOBEKA https://m.edsoo.ru/00ae3f50
64. XUMHUECKOE 3arpsi3sHEHUE 1 bubnuorexa [HOK
OKpY’Karolller cpesibl https://m.edso0.ru/00ae4270
65. Ponb xumum B pemienun 1 bubnuorexa [HOK
AKOJIOTHYECKHUX TTPOOIeM https://m.edso0.ru/00ae4270
66. PesepBHEIi ypok. O000IICHHE 1 1 bubmmoreka [JOK
CUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ae0dOa
67. PesepubIiil ypok. O6006111eHIE U 1 bubmuotexa [JOK
CUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
68. Pesepubiit ypok. [Ipomexxyrounas 1 bubmuotexa [JOK
arrectauus. KonrponbHas paboTta https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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https://m.edsoo.ru/00ad9cb2
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