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MOSICHUTEJIbHAA 3AIIMCKA

Pabouast mporpamma no yueOHOMY mpeaMeTy «XUMHUs» Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS

COCTaBJIEHA HA OCHOBE:!

. denepanbHOTO 3aK0HA «O0 00pazoBannu B Poccuiickoii @eneparum» ot 29.12.2012 No273-D3

. OenepanbHoro 3akoHa OT 24 centsaOps 2022 1. Ne 371-®3 «O BHeCEHHWM HW3MCHCHUU B
@enepanbhblil 3akoH «O0 obpazoBanuu B Poccuiickoit ®@enepanum» u cratbu 1 denepanbHoro
3akoHa «O0 o0s3aTenbHBIX TpeboBanmsx B Poccuiickoit dexepannny;

. [Tpukasa MunucrepctBa npocsemeHust Poccuiickoit ®epepanmu ot 31.05.2021 Ne287 «O6
YTBEPXKJICHUH (e/IepaTbHOT0 FOCYyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO O0IIEro
obpazoBanus» (3aperucrpupoBan 05.07.2021 Ne 64101)

. [Ipukasa MunucrepctBa npocsenienus Poccuiickoin ®enepamm Ne 568 ot 18.07.2022 «O
BHECCHHH W3MEHEHMI B (emepanbHbIil TOCyapCTBEHHBI 00pa30BaTENbHBI CTaHAAPT OCHOBHOTO
obiero obpasoBanusi» (3aperucrpuposan 17.08.2022 Ne 69675);

. [Tpukaza MwunucrepcrBa mpocsenienusi Poccuiickoit @enepannn ot 18.05.2023 Ne 370 «O06
YIBEpXKACHUU (elrepabHOi 00pa3oBaTeIbHOM MporpaMm bl OCHOBHOTO OOIEro 0Opa3oBaHUs»
(3apeructpuposan 12.07.2023);

. Pa6oueit nporpammsel Boctiutanust MOBYCOIII c.3aceunoe.;

. TpeOoBanuil Kk pe3yjabTaTaM OCBOEHHsS OCHOBHOM 00pa30BaTelbHOM MporpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, npencraBieHHbx B PI'OC O0O0;

. [Mpukaza MwunnpocBemennss ot 22.03.21 Ne 115«O06 yrBepxkaenunu I[lopsinka opraHu3anuu u
OCYIIIECTBJICHUSI 00pa30BaTEIbHOM JIEATEILHOCTH TI0 OCHOBHBIM 00I€00pa30BaTEIbHBIM
porpaMmmam 00pa3oBaTeIbHBIM TPOTPaMMaM Ha4aIbHOTO 00IIET0, OCHOBHOTO OOIIEro U CPEIHETO
obmiero oOopa3oBaHU,;

. CII 2 4.3648-20 «Canutap HO-3MUAEMHOJIOTHYECKHAE TPEOOBAHUS K OPraHU3aIMsIM BOCITUTAHUS U
oOy4yeHHs, OTAbIXa M O3JIOPOBICHMS JETeH U MOJOAEKH», YTBEPKICHHBIX I[OCTAHOBIEHUEM
raBHOTO caHutapHoro Bpada oT 28.09.2020 Ne2§;

. CanlluH 1.2.3685-21«'uruennueckne HOPMATUBBI U TPEeOOBaHMS K OOECHEUCHUIO 0E30MAaCHOCTH H
(mnm) 6e3BpeTHOCTH JIJIs YesloBeKa (PaKTOpoB cpeibl OOMTAaHUS», YTBEPKICHHBIXIIOCTAHOBJICHHEM
IJ1aBHOTO caHuTapHOro Bpaua ot 28.01.2021 Ne2

. ITonoxxenust o paboyeit nporpamme y4eOHBIX IPEIMETOB, KypCOB, MOJYJIEH, KypCOB BHEYPOUHOM
nearenpbaoctt MOBYCOII c.3aceunoe.

HporpaMMa 0 XMMHUHU NAET MNpCACTAaBJICHUC O LCIIAAX, O6H.I€I>i CTpaTCruu 06y‘leHI/I$I, BOCIIMTAaHUA U
Pa3sBUTHUA o6yqa}0mnxc;1 cpeacTBaMu yqe6H0r0 npeamMeTra, YyCTaHaBJIMBACT 00s13aTeNIbHOE
OpeaAMETHOC COACPIKAHUE, ITPCAYCMATPUBACT PACHPCACIICHUC €TI0 110 KJIaCCaM U CTPYKTYPHUPOBAHHUC
IO pasgciaM MW TEMaM IIpOorpaMMbl 10 XUMHH, OHIPCACIIACT KOJIHMYCCTBCHHBLIC UM Ka4UCCTBCHHLIC
XaPaKTCPUCTUKU COACPIKAHUSA, PCKOMCHAYCMYIO ITOCICAOBATCIIbHOCTD U3YUYCHUSA XUMUU C y‘léTOM
MCXKIPEAMETHBIX W BHYTPHUIIPCIMCTHBIX CBHSGﬁ, JIOTUKH yqe6Horo mponecca, BO3PACTHLIX
0COOEHHOCTEH O6y‘{aIOH_II/IXCH, OIPEACIIACT BOSMOXKHOCTHU IMPCAMETA 1A pCain3allii Tpe60BaHHI>'I K
pe3yiibTaTaM OCBOCHUA OCHOBHOM O6p330BaT€HLHOﬁ nporpaMmbl Ha YPOBHE OCHOBHOI'O O6IH€FO
O6pa3OBaHI/I${, a TakKKeE Tp€6OBaHHI>'I K pe3yjibTaTaM O6y‘{CHI/IH XHUMHHU Ha YPOBHC Henei HN3Y4YCHUA
npeaMeTa 1 OCHOBHBIX BUJIOB y‘le6H0-H03HaBaTeHLHOﬁ JACATCIIbHOCTH 06yqa}omeroc;1 10 OCBOCHHIO
yqe6Horo COACPIKaAHMA.

3HaHHEe XUMHUHM CIYXXHT OCHOBOW JUIs (OPMUPOBAHHMS MHPOBO33PEHMs OOydarolierocs, €ro
NIPEJCTABICHUNA O MaTepHaIbHOM €IMHCTBE MHUPA, BAXXHYIO POJIb MIPalOT (pOpMUpyeMble XUMHUEH
MPEJCTABICHNUS O B3aUMOIIPEBPAILIEHUSIX SHEPIMU U 00 IBOJIOIUH BEIIECTB B MPHUPOJE, O MYTIX
pemieHust  riI00adbHBIX  MPOOJIEM  YCTOWYMBOTO — pa3sBUTHs — YEJIOBEUECTBA —  CHIPHEBOM,
HHEPreTUYECKOH, MUIEBOI U HKOJIOTMUECKON O€30acCHOCTH, MPOOIeM 3JpaBOOXPAHEHUS.



OBLIAS XAPAKTEPUCTUKA YY EBHOI'O IIPEJIMETA «Xumusi»

N3yyenue xumuu:

CIOCOOCTBYET peasln3alii BOZMOXKHOCTEH /ISl CaMOPa3BUTHA U (POPMUPOBAHUS KYJIBTYPHI TMYHOCTH,
e€ o0mel 1 GyHKIIMOHATBHON TPAMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHUPOBAHKE MBIIICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yJarONIMXCsl, HABBIKOB UX
CaMOCTOSITEIBHON ~ y4eOHOUM  JIeATEIhbHOCTH, OJKCIICPUMEHTAIBHBIX W  HCCIIECIOBATEIbLCKUX  YMEHUH,
HEO0OXOIMMBIX KaK B IIOBCEHEBHOM KM3HU, TaK U B TPO(HECCUOHATILHOM JEATSIILHOCTH,

3HAaKOMHUT CO CIEHU(PHUKOH HAyYHOTO MBIIIJICHUS, 3aKJIAJbIBAET OCHOBBI IEJIOCTHOTO B3IUIAAa HA
€MHCTBO TIPUPO/IBI u YeJIoBeKa, SIBJISICTCS OTBETCTBEHHBIM 3Tarom
B (DOPMHUPOBAHUH E€CTECTBEHHO-HAYYHOU I'PAMOTHOCTH 00yUYaroImuxcs;

crocoOcTByeT (OPMHUPOBAHHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K
IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOIMUECKOe 00pa3oBaHUE O0yUYarOLUXCS.

Jlanuble HampaBJeHUS B OOyYEeHUM XUMHUU OOECMEeYMBAIOTCS CHenu(uKod coaepkaHus y4eOHOTo
npeaMeTa, KOTOPBIN SIBISETCS MEAarormuyeckd aJanTHPOBAHHBIM OTPaAKEHHEM 0a30BOM HAyKH XMMHH Ha
OIIpEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00111€T0 00pa3oBaHUsl OPUEHTUPOBAH HA OCBOEHHE O0YUYaIOUIUMUCS
CUCTEMBI TIEPBOHAYAJIBHBIX TOHITHH XUMHH, OCHOB HEOPraHWYECKOM XHMHH W HEKOTOPBIX OTICIBHBIX
3HAYUMBbIX TOHATHUI OPraHUYECKON XUMUHU.

CrpykTypa cozep:kaHus IporpaMMbl IO XUMUU CPOPMUPOBaHA HA OCHOBE CHUCTEMHOTO IMOJAX0Ja K €&
n3yuyeHuto. CoJep’kaHue CKIIAJbIBACTCS W3 CUCTEMbl NOHATUNH O XMMHMUYECKOM DJIEMEHTE W BEIIeCTBE U
CHUCTEMBI TIOHATHH O XUMHUYECKOW peakiuu. O0e 3TH CHUCTEMBbI CTPYKTYPHO OpPraHW30BAHBI 1O TPUHIIAITY
MIOCJIEIOBATEILHOTO PAa3BUTHS 3HAHUN Ha OCHOBE TEOPETHUECKUX MPEACTABIECHUIN pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHs KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona Jl. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— y4YEHHS O CTPOEHUH aTOMa U XUMHUYECKOH CBSI3U;

— MpeACTaBICHUH 00 AMEKTPOIUTUYECKON JTUCCOLUAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHUSI paccCMaTPUBAIOTCS HAa OCHOBE AMIHPUYECKH MOJYYEHHBIX M OCMBICIEHHBIX
(hakTOB, pa3BUBAIOTCS MOCIIEOBATEIHHO OT OJHOTO YPOBHS K APYrOMY, BBITIOJHAS GYHKIMHU OOBSICHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHS U BO3MOKHOCTEM MPAKTHUYECKOTO MPUMEHEHUS U TOJTYYCHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHne mporpaMMbl MO XHMHUU CHOCOOCTBYET (DOPMUPOBAHMIO IPEACTABICHUS O XUMHYECKOMN
COCTaBIISIOLIEH HAyYHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOMN NPHUPOJbI, IIEHHOCTHOIO OTHOIICHHS K
Hay4YHOMY 3HAHHUIO U METOJIaM NO3HAHUS B Hayke. 3yueHue XuMuu NpouCcXoAUT C MPUBJICYCHUEM 3HAHUN U3
paHee M3y4YEHHBIX Y4eOHBIX mnpeameToB: «Okpyxaronui mup», «buonorus. 5—7 kmacce» u «dusuka. 7
KJ1ace».

[Ipy m3ydyeHun XUMUU MPOUCXOTUT (HOPMUPOBAHKE 3HAHMM OCHOB XMMHYECKON HAayKH Kak 0o0jacTu
COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOM NEATEIHHOCTH YeJOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyIbTYpHl. 3aaua y4eOHOTrO IpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbBI XMMHUECKUX 3HAHHM
— BaXHeHIMX (HaKTOB, MOHATHIH, 3aKOHOB U TEOPETUYECKUX IMOJIOKEHUM, JOCTYIMHBIX OO0O0OIIeHHI
MHPOBO33PEHYECKOTO XapaKTepa, I3bIKa HAyKH, B IPUOOIIEHNN K HAYYHBIM METO1aM IMO3HAHUS IPU U3YUYEHUU
BEIIECTB M XMMHUUYECKUX PEeaKIii, B OpMHUPOBAHUH U Pa3BUTHH MO3HABATEIIbHBIX YMEHUN U UX MPUMEHEHUU
B y4eOHO-TI0O3HABATEIbHOU U y4eOHO-UCCIENOBATENBCKON JEesITeNbHOCTH, OCBOCHUU MpPaBHJ 0€30MacHOro
oOpallleHus ¢ BEIIeCTBAaMHU B IOBCEIHEBHOM KU3HU.

IIpu n3y4yeHnn XMMHH HA YPOBHE OCHOBHOI0 00111ero 00pa3oBaHusi Ba)KHOE 3HA4YeHHe NpHoldpen
TaKue HeJIH, KaK:

—opMupoBaHHE HMHTEIUIEKTYallbHO  Pa3BUTOM  JTUYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSATEIHHOMY TPUHATHUIO PEIIEHUHN, CIMOCOOHOW aJanTHpOBaThCS K OBICTPO
MEHSIFOUTUMCS YCIIOBUSIM KU3HU;

— HalpaBJICHHOCTh OOyUEHUsl Ha CHCTEMAaTHYeCKOoe MPHUOOIIeHHEe O0yJYaroMMXcs K CaMOCTOATEIbHON
MO3HABATEIHHON JEATENILHOCTH, HAYYHBIM METOJaM IO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE
CIIOCOOHOCTEH K XHMUU,

—o0ecreyeHne yCIOBUM, CIOCOOCTBYIOMIMX MPHOOPETEHUIO 00YYaIOIMMUCS OMbITa Pa3HOOOpa3HOM
JEeSITENFHOCTH, TMO3HAHUS M CAaMOIO3HAHMSI, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH), HWMEIOIINX
YHUBEPCAIbHOE 3HAUEHUE JJIs1 Pa3IUYHbIX BUJOB JESITEIbHOCTH;

— hopmupoBanue oOmiei (HYHKIIMOHATBHOW U €CTECTBEHHO-HAYyYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSICHITh U OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA, UCIIOJB3YS 3HAHHS U OIBIT, TOJTYYCHHBIS



OpU U3YyYCHUU XUMHH, NPUMEHATh HMX IPH PEUICHUH NpOoOJieM B MOBCEAHEBHOM KH3HM M TPYAOBOMU
JEeATeIbHOCTH;

— (hopMupoBaHHE y 00YJAIOUINXCS TYMAHUCTHUECKUX OTHOIICHUH, TOHUMAaHUS [IECHHOCTH XUMHUYECKUX
3HAaHUH A1 BBIPAOOTKHM 3KOJOTMYECKH I1€JeCO00Pa3HOTr0 MOBEJACHUS B OBITY M TPYIAOBOM IEATEIBHOCTH B
LEJIAX COXPAHEHUS CBOETO 370POBbS M OKPYKAIOIIEH PUPOTHON CPebl;

— pa3BUTHE MOTHUBAIMH K O0Y4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE
yYCBOEHHSI 00II€YeNIOBEYECKIX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOGMIISE U HAlIPaBICHHOCTH
JalbHENIIero 00y4eHusl.

MECTO YYFBHOFO INPEJMETA «Xumusa» B YUEBHOM IIJIAHE

OO6mee 9ncito YacoB, OTBEIEHHBIX VISl M3YYEHUsI XUMUHM Ha yPOBHE OCHOBHOTO 00IIero o0pazoBaHus,
cocrapisier 136 yacoB: B 8 kimacce — 68 vacos (2 yaca B Hezieno), B 9 kinacce — 68 yacos (2 yaca B HEZEIO).

I. COAEPKAHUE YYEBHOI'O IPEAMETA «XUMUS»
8 KJIACC
IlepBoHaYa/IbHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumun. Ponp XMMHM B KHU3HU 4eJOBeKa. XUMHS B CHUCTeME HayK. Terna M BellecTBa.
®u3nYeCKre CBOMCTBA BEIIECTB. ArperaTHoe COCTOsSIHUE BellecTB. [loHsATHE 0 MeTO1aX MMO3HAHMS B XUMUU.
Uucteie BemectBa 1 cMecu. CriocoObl pa3ienieHus CMece.

ATOMBI ¥ MOJIEKYJIbI. XUMHUECKHE 371eMeHThl. CHMBOJIbI XUMUYECKHX 2JIeMEHTOB. [IpocThie 1 ciio)kHbIe
BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumunyeckas popmyna. BaneHTHOCT aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOcuTenbHass aToMHas Macca. OTHOCUTENnbHAsh MOJEKyJsipHas wmacca. MaccoBas 107
XMUMHUYECKOTO JIEMEHTa B COCTUHEHUH.

KonnuectBo BemectBa. Mok, MousipHass macca. B3auMOCBsA3b KOJMYECTBa, MacChl W YHCIA
CTPYKTYPHBIX €MHUII BemecTBa. Pacuérel mo popmynaM XuMHYECKUX COCTMHEHHH.

du3nyuecKue U XUMUUCCKUE SBIICHHS. XUMUYECKast Peakius 1 € MPU3HAKH. 3aKOH COXPaHEHUS MacChl
BEIIECTB. XUMHUECKUE ypaBHEeHUs. Kiaccudukanuss XUMHUYECKHX PEaknuid (COCTUHEHUs, Pa3JIOKEHHUS,
3aMerieHus, 0OMeHa).

Xumuueckuii Ikcnepumenm:

3HAaKOMCTBO C XMMHYECKOU MOCYJOH, MpaBWiiaMu paboThl B JJAOOPATOPUM U MpUEMAMU OOpaIeHus C
1a00paTOPHBIM 000pPYJOBAHUEM, H3yUEHHE U ONKMCaHue (PU3MYECKHX CBOMCTB 00pa3lioB HEOPraHUYECKHX
BElIEeCTB, HaboAeHue (hru3nyeckux (IU1aBJIeHne BOCKa, TasHUE JIbJIa, pACTUPAHUE caXxapa B CTYIKE, KUIICHHUE
Y KOHJIEHCALlUs BOJIbI) U XUMUYECKUX (TOpPEHUE CBEYH, MPOKATMBAHUE MEIHOM NPOBOJIOKH, B3aUMOAEHCTBHUE
Mela ¢ KHUCIIOTOH) sIBICHMH, HAOJIIOJEHHE U OIMCAHWE NPU3HAKOB NPOTEKAHUS XUMHUYECKUX PEaKIMi
(paznoxeHue caxapa, B3aUMOJICHCTBHE CEPHOI KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHe IMIPOKCHIa MeIn
(IT) mpu HarpeBaHuu, B3auMoieiicTBHE kere3a ¢ pacTBopoM coiu Meau (II), nzyuenue cnocoboB pasaeneHus
cMeceil: ¢ TOMOUIbI0 MarHuTa, GUIBTPOBaHKE, BhIIAPUBAHUE, TUCTUILIALMS, XpoMarorpadus, IpoBeIeHe
OUYHUCTKH IMOBAapPEHHON COJIM, HAOIOJCHNE U ONMCAHKUE PE3Y/IbTaTOB MPOBEACHUS OIBbITA, MIUTIOCTPUPYIOIIETO
3aKOH COXpPaHEHHUsI MacChl, CO3aHuE MOJIETIeH MOJIeKy (1IapOCTEP/KHEBBIX).

Bakneiilue npeacTraBuTe I HEOPraHUYECKHX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — anemeHT u npocroe BemectBo. HaxoxaeHue
KHCJIOpoJa B MpHUpoJe, (U3NUecCKue U XUMHUYECKHe cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue
kucinopoaa. CrnocoObl MOTydeHHs KUCIOPOa B 1JaOOPAaTOPHH M POMBIIIIIEHHOCTH. KpyroBopoT kuciiopo/ia B
npupoje. O30H — aJUIOTPONHAs MOJU(PUKALINS KACIOPOIa.



TennoBoi#t »3pPeKkT XUMHUUECKON peakIi, TEPMOXUMHUECKUE YPaBHEHUS, SK30- U SHIAOTEPMHUECKHUE
peakiuy. TOIUIMBO: yroyib M MeTaH. 3arps3HEHHEe BO3JyXa, YCHIEHUE MapHUKOBOro 3(dekra, paspylieHue
030HOBOTO CJIOSI.

Bomopox — smemeHT M mpocTtoe BemiecTBo. HaxoskaeHuwe Boxopoja B Hpupoje, (U3NYecKue H
XMMUYECKHE CBOMCTBA, TPUMEHEHHE, CIIOCOOBI MorydeHust. KuciaoTsl u conu.

MoutsipHbIii 00BEM ra3oB. PacuéThl 0 XUMHYECKUM YPaBHEHUSIM.

®dusnueckue cBoiicTBa Bojbl. Boma kak pacrBoputens. PactBopbl. HacelieHHbIE 1 HEHACHIILIEHHBIE
pactBopbl. PacTBOprMOCTE BellecTB B BoAE. MaccoBasi 107151 BEIIECTBA B PaCTBOPE. XMMHUUYECKHUE CBOMCTBA
BoJbl. OcHoBaHus. Ponb pacTBOpoB B MpupoJe U B KM3HM uejoBeka. KpyroBopoT BojAblI B IPUPOJIE.
3arpsi3HeHHEe IPUPOIHBIX BoA. OXpaHa U 0UMCTKA IPUPOIHBIX BOJ.

Knaccugukanus Heoprannyeckux coequHeHnit. Okenipl. Kimaccudukanusi okcuaoB: cojaeoOpasyromue
(ocHOBHBIE, KHUCIOTHBIE, aM(oTepHbIe) U HecosneoOpasyronue. Homenknarypa okcumoB. dusmyeckue u
XHMUYECKHE CBOMCTBA OKCUIOB. [lomyueHre oKCcumos.

OcnoBanus. Knaccudukarusi OCHOBaHMI: MTIENOYM W HEPACTBOPHMBIE OCHOBaHMs. Homenkmatypa
OCHOBaHMU. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lomydyeHre 0CHOBAaHMIA.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucior. @uU3nyecKkue M XMMHUYECKHE CBOMCTBa
kucnoT. Pan aktuBHoctr metauioB H. H. bekerosa. [losrydenue kucior.

Cosn. Homenkiartypa coseid. @u3nyueckue 1 XuMUYeCKre cBorcTBa cosell. [loyduenue conei.
I'enernyeckas cBs3b MEXKIY K1acCaMy HEOPraHUUYECKUX COCAMHEHUN.
Xumuueckuit IKCnepumMenm:

KaueCTBEHHOE ONpEJENIEHHe COJEep)KaHus KUCIOpoJa B BO3JAyXe, IOJy4YeHue, coOupaHue,
pacrno3HaBaHHe M U3y4Y€HHE CBOWCTB KHCIOpOJa, HAOIIOACHNE B3aUMOJICHCTBHUS BEUIECTB C KUCIOPOIOM U
YCIIOBUSL BO3HHKHOBEHMSI M TpEKpalleHHus ropeHus (moskapa), 0O3HAKOMIJICHHE C 00pas3llaMHU OKCHUIOB H
OTMMCAaHHE UX CBOWCTB, MOJy4eHHE, cCOOMpaHue, paclio3HaBaHUE M M3y4YeHHE CBOMCTB BOJOpOJa (TopeHue),
B3aumoJielicTBrue Bomopoaa ¢ okcugoM wmeau (1) (BO3MOXKHO HCHOJIB30BaHHE BHICOMATEPHAIIOR),
HaboIeHe 00pa3oB BEUIECTB KOJIUYECTBOM 1 MOJIb, HCCIeI0BAaHHE OCOOCHHOCTEH PaCTBOPEHHUSI BEILIECTB
C pPa3IU4YHON PaCTBOPUMOCTHIO, TPUTOTOBICHHE PACTBOPOB C OIPEIEIEHHON MacCcoBOil 1071 pacTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBHE BOAbI C MeTaUIaMHU (HATPUEM U KajiblieM) (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHUANIOB), HCCIEA0BaHNE 00pa3ll0OB HEOPTAHUYECKUX BEIIECTB Pa3jIMYHbIX KJIACCOB, HaOIIO/ACHUE
M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIIOT U LIEN0YEH, N3ydyeHUE B3aUMOACHCTBUS OKCHIA MEIU
(1) ¢ pacTBOpOoM CEepHOM KHCIIOTHI, KHCIOT C METa/UIAMH, pPEaKIHi HEeUTpalIu3aliu, [OJyICHHE
HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO MeTajsia JAPYrUM U3 pPAacTBOpa COJIM, peIICHHE
AKCIIEPUMEHTAJIBHBIX 3a7au Mo TeMe «BakHelue KiIacchl HEOPraHMYECKUX COSAMHEHUI».

epuoauyeckuii 3akoH u Ilepuoanyeckas cucrema xumuyeckux diaemMenToB /I, M. MenzaesieeBa.
Crtpoenue aTomoB. XuMu4eckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIMHU

HepBLIe IIOIIBITKHN KJ'IaCCI/I(i)I/IKaI_II/II/I XUMHUYECKUX AJeMeHTOB. [loHsaTHe o rpymmax CXOJAHbIX 3JIECMCHTOB
(H_ICJ'IOLIHI)IC " MECJIOYHO3CMCEIIbHBIC METAJJIbI, T'aJIOTCHBI, HHCPTHHIC 1"83131). 9H6M€‘HTI:>I, KOTOPLIC o6pa3y10T
aM(l)OTepHHC OKCHUIbI U TUAPOKCHUBI.

[lepuonnueckuii 3akoH. Ilepuommueckas cucrema xumuuyeckux snaeMeHToB [[. M. Menneneena.
Kopotkonepuoanas u jymmaHoniepuoaHas Gopmel [lepuoanyeckoit cuctempl xumudeckux snemeHToB 1. M.
Menneneea. [lepuoasl u rpynnsl. GU3NUECKUl CMBICI TOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA UTPYIIIIBI
JJIEMEHTA.



Crpoenne aromoB. CocTtaB aTOMHBIX siziep. M30Tomnbl. DnekTpoHsl. CTpoeHHEe 3JIEKTPOHHBIX 000JI0UeK
aToMoB nepBbIX 20 xumuueckux 3nemeHToB llepuoanueckoii cucremsl Jl. . MenneneeBa. XapakrepucTuka
XUMHUUYECKOTO 3JIEMEHTA IO €r0 MoJjokeHuto B [lepuoanueckoii cucreme . . Menneneena.

3aKOHOMEPHOCTH WM3MEHEHHUsI paauyca aTOMOB XHUMHUYECKHX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO CPYIIAM U MEPHOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprogudyeckoit cUCTEMbl XUMUUECKHUX 3JIEMEHTOB IS PA3BUTHUS
Hayku U nipaktuku. [[. 1. MenaeneeB — yu€Hblid U IpaKJIaHHH.

Xumuueckasi cBsi3b. KoBajeHTHas (MOJIsIpHAs W HEMOJIAPHAs) CBS3b. DJIEKTPOOTPUIATEIHHOCTD
XUMHUYECKUX 3JIEMEHTOB. lOHHas CBSI3b.

Crenens okuciieHus. OKHUCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC peaKkuu. HpOHGCCI)I OKHCJIICHHUA H
BoccTaHoBJIeHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm .

n3y4YeHHe OO0pa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJEWCTBUE TUAPOKCUAA IIMHKA C
pacTBOpaMu KHCIOT M WIEJIOYEH, MPOBEAEHUE OMNBITOB, WUIIOCTPUPYIOIIUX NPHUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEJBHBIX peaKkuil (ropeHue, peakliuy pa3ioKeHHsl, COeTMHEHU).

Meostcnpeomemmnwie ceasu

Peanmzanusi MeXNpeIMETHBIX CBSI3€H NpHM HM3YYCHWH XHMHH B 8 Kilacce OCYIIECTBISIETCS depes
HCIOJb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYYHbIX NOHATHH, TAK U TOHATHH, SIBJISIOLINXCS CUCTEMHBIMHU TS
OTZAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mume ecTecTBEHHO-HAYYHBIC TIOHSTHS: HAaydHBIH ()akT, TUNOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3,
Kiaccuukaiys, NePUOIUIHOCTh, HAONIOJCHHE, SKCIEPUMEHT, MOJCIUPOBAaHUE, H3MEpPEHUE, MOJCIb,
SIBJICHHUE.

dusnka: mMaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ, HU30TOIbI, PaIHMOAKTUBHOCTD,
MOJIEKYJIa, SJIEKTPUUYECKHH 3apsiI, BEMIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, I'a3, pu3ndeckue
BEJIMYUHBI, IMHULIBI ©3MEPEHUS, KOCMOC, TUTAHETHI, 3BE3/1b61, COJTHIIE.

buonorus: poTocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, runpochepa, MuHepasbl, TOPHBIE TIOPOIbI, TOJIE3HBIE UCKOTIAEMbIE, TOTLIUBO,
BOJTHBIE PECYPCHI.

9 KJIACC
Bell.leCTBO H XUMHYIECKas peakuus

[lepuonnueckuii 3akoH. Ilepuonmueckas cucrema xumuuyeckux snaeMeHToB [[. WM. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XMMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB,
KaJIMs, KaJblHs U UX COEAUHEHUI B COOTBETCTBHUM C MOJIOKEHHUEM dJIEMEHTOB B Ileproauueckoin cucreMe u
CTPOEHUEM UX ATOMOB.

CTpOCHI/IC BEIlIECTBA: BUAbl XMUMHYECKOM CBSI3U. THIIBI KPpUCTAJINIMICCKUX pCIJ_IéTOK, 3aBUCUMOCTD
CBOMCTB BEIIleCTBA OT THUIIA KpHCTaHHH‘{CCKOﬁ pCI_I_IéTKI/I U BUJA XUMHYECKOM CBS3H.

KJ'IE[CCI/I(bI/IKaL[I/ISI U HOMCHKIJIaTypa HCOPTaHUYCCKUX BCIICCTB. XHUMHUYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIHXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX COC,Z[HHCHHf/'I, TCHCTUYCCKAsl CBA3b HCOPIraHUYICCKUX
BCIIICCTB.



Knaccugukaruss XUuMHUYECKHX PEaKIMid TI0 pa3IMYHbIM NPU3HAKaM (110 YHCIY U COCTaBy Y4aCTBYIOLIUX
B PEAKIIMHU BEILECTB, M0 TEIUIOBOMY 3((eKTy, M0 U3MEHEHHIO CTENCHEH OKUCICHHSI XUMUYECKUX 3JIEMEHTOB,
Mo oOpaTHMMOCTH, MO YYaCTHIO KaTauu3aTopa). DK30- U SHAOTEPMHUYECKHE PEAKLUHU, TEPMOXUMHUYECKUE
YPaBHEHHUS.

[TonsiTne 0 CKOpPOCTH XUMHUYECKOW peakiuu. [ToHsTue 06 0OpaTUMbBIX W HEOOPATUMBIX XHMHUYECKHX
peakuusx. [IoHsTHE O TOMOTE€HHBIX U T€TEpOTeHHbIX peakuuax. [lonarue o karanuse. [loraTre o Xumuueckom
paBHOBecuM. DaKTOpBI, BIUAIOMIAE HAa CKOPOCTh XMMHYECKOM pEaKIMM M IOJIOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC peakiuu, AJIEKTPOHHBIN OanaHc OKHUCIIUTEIHHO-
BOCCTAaHOBUTENbHON peakiuu. COCTaBlICHHE YpPaBHEHUN OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
HCI0JIb30BAHNEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopust JIEKTPOTUTUUECKON TUCCOIMAIMU. DJIEKTPOJIUTHI M HEIIEKTPOJMThI. KaTuOoHBI, aHHUOHBI.
MexaHu3M IUCCOIMAIMK BEIIECTB C PA3IMYHBIMU BHUJIAMHU XUMHUYECKOW CBsi3H. CTENeHb JMCCOILUAIINM.
CusnbHbIE U CI1a0bIe SJIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. YciaoBus IpOTEKaHUs peaklnii HOHHOTO 0OMEHa, MOJIHbIE U COKpAIIEHHBIE
HMOHHBbIE ypaBHeHHs peakuuidl. CBoicTBa KHUCIOT, OCHOBAaHMH M cOJeil B CBeTe IpelICTaBICHU 00
ANEKTPOJUTHYECKON Jucconuanuu. KadecTBeHHbIE peakiiuu Ha MOHBL. [IoHATHE O THApOIN3E COTEN.

Xumuueckuii IKCnepumenm .

03HAKOMJICHHUE C MOJICIIIMH KPUCTAUTMYCCKUX PEMIETOK HEOPraHWYEeCKHX BEIIECTB — METaUIOB U
HeMeTa/uloB (rpaduTa W aiMasa), CJIOXKHBIX BEIIEeCTB (XJIOpHAAa HATPHsi), HCCICIOBAHWUE 3aBHUCHMOCTH
CKOPOCTH XUMHUYECKOH PEAKIIMU OT BO3JICHCTBHS pa3IMuHBIX (PAKTOPOB, MCCIICAOBAHKE JICKTPOTIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MPOIIECca AUCCOIMAINH KUCIIOT, IIeI04Yel H CoJiel (BOZMOKHO HCIOJB30BAaHHUE BUJICO
MaTepHAIIOB), TIPOBENICHHUE OIBITOB, WLTIOCTPUPYIOIINX TPU3HAKA NMPOTEKAHUsS PEaKIuii HOHHOTO oOMeHa
(oOpazoBaHMe oOcaqKka, BBIJCICHHE Ta3a, OOpa30BaHHWE BOJIbI), OMBITOB, WJUTIOCTPUPYIOUIUX TTPUMEPHI
OKHCITUTEITLHO-BOCCTAHOBUTEIFHBIX ~ peakuuid  (ropeHwe, pEaKIUU  PA3NIOKCHHS, COCINUHCHHS),
pacro3HaBaHWe HEOPTaHWYECKHX BEIIECTB C TIOMOIIbI0 KAaYECTBEHHBIX pEAKIMid Ha WOHBI, PEIICHHE
IKCTIEPUMEHTAIBHBIX 33/1a4.

HemeTtanabl u ux COCIUHCHUSA

OOmass xapakTepucTuka raiaoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTEHEHU
okucienusa. Ctpoenue u (pu3nueckue CBOICTBA MPOCTHIX BEIIECTB — raJOr€HOB. XUMUYECKHE CBOMCTBA Ha
npuMepe xiopa (B3auUMOJEWCTBHE C MeTallylaMH, HeMmeTallamu, Ieiaodamu). XiopoBojopoa. CousHas
KHCTIOTa, XUMHUYECKHE CBOICTBA, MMOJIydeHue, MpuMeHeHue. JeiicTBue Xjaopa u XJI0poBOJOPO/Ia Ha OPraHu3M
yenoBeka. BaykHelme XIopubpl M UX HaX0XKACHUE B IPUPO/IE.

OOmiast xapakrepuctika 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOCHMsI aTOMOB, XapaKTEpHbIE
crerieHd okucieHus. CrpoeHue M (u3MyYecKHe CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAAa M CEpBl.
AnnoTpornHble MOJUGHUKAIIMKY KUCIOpOoJia U cepbl. XUMHUUECKUe cBoMcTBa cepbl. CepoBOJOPO, CTPOECHHE,
¢u3nyeckne U XUMHUYeckne cBOMCTBA. OKCHIBI Cepbl KakK IMPEICTaBUTENM KHCIOTHBIX OKCcHJOB. CepHas
KHACIOTa, (u3nyeckue W XUMHUYECKUe CcBOWcTBa (0OIIMe Kak MpeICTaBUTEeNs Kiacca KUCIOT M
cneunpuyeckre). XMMUYECKUE PeakiMH, Jexallue B OCHOBE IMPOMBIIIIEHHOTO CII0C00a MOy4YeHHs CEpHON
KUCIOThL. [IpumeHnenue cepHoil kucnoTbl. Cosiu cepHOM KHMCIOTHI, KAUECTBEHHAs! peakiys Ha Cyiab(aT-HOH.
HaxoxneHune cepsl W €€ COEOUHEHMI B NPUPOJE. XUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpesl
COEJIMHEHUSIMH Cepbl (KUCIOTHBIE IO/, 3arpsI3HEHHE BO3/1yXa H BOJI0EMOB), CIIOCOOBI €rOMPeI0TBPALICHHUS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIE
CTETIEeHHU OKUCIEHHs. A30T, paclipocTpaHeHHe B Ipupoe, pusnueckre U xuMmudeckue cBoictBa. Kpyrosopor
a3oTa B MpHpojJe. AMMHAK, ero (pu3nydeckue M XMMHUYECKHe CBOWCTBA, MojydyeHue U npumeHenue. Coiu
aMMOHUS, UX (PU3NYECKUEe U XMMHUYECKHE CBOWCTBa, mpuMeHeHne. KauecTBeHHas



peaknys Ha HOHbI aMMOHUS. A30THAas KUCIIOTa, e€ ToydeHue, (pu3ndeckue U XMMUYecKre CBOicTBa (00mue
KakK IpeJICTaBHUTEIs Kiacca KUCIOT W crneuuduyeckue). Mcrnonb3oBaHue HUTPATOB M COJICH aMMOHUS B
Ka4eCTBE MHUHEPAIBHBIX yI0OpeHNH. XUMHYECKOE 3arps3HEHUE OKPYKAIOUICH CpPellbl COSAMHCHUSIMU a30Ta
(KUCIIOTHBIC JIOKIM, 3arpsi3HEHUE BO31yXa, MOYBHI U BOA0EMOB). Docdop, ammoTporHbie MOAUPUKAIIIN
docdopa, pusnueckue u xumuueckue coiictea. Oxcun Gocdopa (V) u dochopHas kuciora, GuMIecKue u
XUMHYECKUE CBOMCTBA, moaydeHue. Mcnonb3oBanue GocdaroB B KaUeCTBE MUHEPATBHBIX YI0OpESHUH.

O6mas xapakrtepuctuka 31emMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIC
CTCTICHH OKHUCJICHHS. YTJIEPOJl, aJZIOTPOIHBIC MOAU(DHUKAIINK, PACTIPOCTPAHEHUE B TIPUPOJE, PUINICCKHE U
XUMHUEecKue cBoiicTBa. Ancopbuus. Kpyrosopot yriepona B npupoje. OKcuipl yriepoaa, ux pusnueckue
U XUMHYECKHE CBOMCTBA, JEHCTBHE HAa YKMBBIC OPraHU3MbI, MOJIYYCHHE U NPUMEHEHHE. DKOJOTUYECKUE
po0IeMBbl, CBsI3aHHBIE ¢ OKCHIOM yriaepoaa (IV), rumoresa rimo0anbHOTO MOTEIUICHNS KIIMMaTa, TApHUKOBBIHA
addekT. YroapHas KUCIoTa U €€ coJi, X (PU3NIecKrne U XUMUYECKUE CBOMCTBA, IMOJTyYeHUE U IPUMCHCHHE.
KauectBennass peakiuss Ha KapOoHar-woHbI. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH B CEITCKOM XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OpPraHUYECKUX BEIIECTBaX KaK O COEIMHEHUSX yriepoja (MeTaH, 3TaH,
9TUJIEH, AllEeTWIEH, ATAHOJI, TIHULEPHH, YKCyCHas KucioTa). [IpupoiHble HCTOYHUKH YTII€BOIOPOA0B (YroJb,
MIPUPOJIHBIN Tra3, HEPThb), MPOAYKTHl HUX IMepepadoTKu (OEH3MH), UX POJb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMOJNIOTUYECKU Ba)KHBIX BEIIECTBAaX: JKHUpaX, Oellkax, yriaeBoJax — U UX POJIHM B KU3HU YEIOBEKa.
MarepuanbHO€ €eAMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢puznyeckue u XuMudeckue CBOMCTBA, MoyTydyeHne u npuMeHenne. CoeTmHeHus] KpeMHUS
B mpuposae. Ob6mue npencrasienus o0 oxcune kpemHus (IV) u kpemuueBoil kucinorte. CUIUKaThl, HX
HCIO0JIb30BaHKE B OBITY, B IIPOMBIIUIEHHOCTH. BakHele cTpouTeabHble MaTepUalibl: KEpaMUKa, CTEKIIO,
IIeMeHT, OeToH, ene300eToH. [IpoGiemMbl 0€30MacHOTO WCMOJB30BAaHUSI CTPOUTEIIBHBIX MaTEepPHAJIOB B
HOBCEIHEBHOM KU3HU.

Xumuueckui IKCnepumenm .

n3ydeHre 00pa3IoB HEOPraHUIECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, TPOBEJCHNE KAYeCTBEHHBIX
peakiuii Ha XJIOPUI-HOHBI U HAOIOACHUE IPU3HAKOB UX MPOTEKAHUS, OIBITHI, OTpaKArOIue (PU3HIecKre 1
XMUMUYECKAE CBOWCTBA TaJOrCHOB W WX COCAMHEHHWH (BO3MOXKHO HCIIOJIb30BaHHE BUJICOMATEPUAIIOB),
03HaKOMJICHHUE C 00pa3iaMu XJIOPUI0B (TaTOTeHUI0B), 03HAKOMIICHHE C 00pa3aMu Cepbl U € COeTMHCHUSIMU
(BO3MOKHO UCTIOJIB30BaHUE BUICOMATEPHAIIOB), HAOIFOICHHE TIpoliecca OOYIIIMBaHUs caxapa Mol ICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, M3yYCHUE XUMHUYECKUX CBOWCTB pa30aBIICHHON CEpHON KHUCIOTHI,
MPOBEJCHUE KAYECTBCHHON peakiuu Ha cyiabdaT-uoH | HAOMIOJeHUE TMpH3HaKa e€ TpOTeKaHUs,
O3HAKOMJICHHE C (M3MUECKUMH CBOWCTBAMH a30Ta, (pocdopa U uX COCTUHEHUH (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPHUAIIOB), 00pa3liaMu a30THBIX U PochOpHBIX yaIoOpeHuid, moyryuyeHne, cooupaHue, pacrno3HaBaHue
Y U3y4CHHE CBOMCTB aMMHUaKa, MPOBEJCHHE KAYCCTBEHHBIX pEaKkIUii Ha MOH aMMOHHUs U (ocdar-voH U
W3yuYeHHE MPU3HAKOB UX MPOTEKAHWUs, B3aUMOJCHCTBUEC KOHIICHTPHUPOBAHHOW a30THOW KHUCIIOTHI C MEJBIO
(BO3MOXXHO HCIOJIb30BaHUE BHICOMATCPUANIOB), M3YYCHUE MOJEICH KPHUCTAIUTMUSCKUX PEIIETOK aiMasa,
rpaduTa, QyiepeHa, 03HAKOMJICHHE C MPOIECCOM aJCOPOIMH PACTBOPEHHBIX BEUIECTB aKTHMBHPOBAHHBIM
yrJIEM W YCTPOWCTBOM TIPOTHBOTa3a, MOJy4YEeHUE, COOMpaHHMEe, pACIIO3HABAaHUE W W3YyYCHHE CBOWCTB
YTIIEKUCIIOTO ra3a, MPoBeIeHNE KaYeCTBEHHBIX PEAKIIMi Ha KapOOHAT U CHIIMKAT-UOHBI U U3yYeHHE PU3HAKOB
WX  TPOTEKaHHs, O3HAKOMJIEHHME C  TPOAYKIHMEH  CHIMKATHOW  MPOMBIIUIEHHOCTH,  pEIICHHE
AKCMIEPUMEHTAJIBHBIX 3a7ad NoTeMe «BakHellne HeMeTaulbl U UX COSIUHEHHUSD.

MeTa/JIbl 1 HX COCAUMHEHUS

O6u1a;1 XapaKTCPUCTUKA XUMHUUYCCKHUX OJBJIICMCHTOB — MCTAJJIOB HAa OCHOBAHHMHW HX IIOJIOXKCHUSA B
HCpHOHHqCCKOﬁ CUCTEME XUMHUYCCKHX DJJICMCHTOB I[ . MenneneeBa u CTPOCHUA aTOMOB. CTpOCHI/Ie
MeTaioB. MeTaindeckasl CBsI3b U MeTalIddecKas KpuUCTaJllInICCKas peméTKa. aﬂeKTpOXI/IMI/ILICCKI/Iﬁ paa
HaHpH)KCHI/Iﬁ MeTamioB. Pu3nyeckue M XHMUYECKHE CBOMCTBA METAJLJIOB. OGH_II/IC CITIOCOOBI MOJIy4YCHUS



MeTayuioB. [loHATHE O KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT Koppo3uu. CriiaBsl (CTalb,
YYT'YH, JIOPATIOMUHUHN, OpOH32a) U UX IPUMEHEHUE B OBITY M IPOMBIIILIEHHOCTH.

[Ilenounsle MeTaybl: IOJOXKeHHE B Ilepuonnueckoi cucreme Xumudeckux isieMeHtos [l 1.
MenneneeBa, CTpOEHHE UX aTOMOB, HAXOXKIEHHE B Ipupoje. Pu3nyeckue U XUMHUUYECKUE CBOMCTBA (Ha
npuMepe Hatpus U Kanust). OKCUAbI U TUAPOKCUbI HATpUS U Kanus. IIpruMeHeHne menoYHbIX METauIoB U
UX COCIMHECHUM.

[[lesioyHO3EMENBHBIE METAJUIBI MarHuid W KajdplUMil: mnoJioxkeHue B Ileproanueckod cucreme
XUMH4YeCKuX 3ieMeHToB [. . MenpaeneeBa, cTpoeHME UX aTOMOB, HaXOKJICHUE B npupoje. Duzndeckue u
XUMUYECKHUE CBOMCTBA MarHusi M Kayblus. BakHeine coeMHEHHUs] KalbIUs (OKCHU]I, TUIPOKCHU, COJIH).
JXKEcTkocTh BOBI M CIIOCOOBI €€ yCTpaHeHHUS.

AmomuHnil: nonoxenue B Ilepumoamueckoil cucreme xumuyeckux sneMeHtoB . M. MeHnneneesa,
CTPOEHHE aToMa, HaXx0XKJIeHue B mpupoje. Pu3nveckue U XMMHUIECKHUE CBOMCTBA altOMUHMS. AM(OTEepHBIE
CBOMCTBA OKCH/IA U THAPOKCU/IA ATTFOMUHUS.

Keneso: nonoxenue B [lepuoanueckoil cucreme xumuyeckux anemeHToB /. 1. MenaeneeBa, cTpoeHne
aTOMa, HaXOKJACHHUC B ITPUPOJIC. dusnyeckne U XUMHYECKHEe CBOMCTBA JKeie3a. OKCI/II[I)I, TUAPOKCHUABI U COJIN
xenesa (1) u xenesa (1), ux cocrtaB, CBOWCTBA M TOJTyYEHHE.

Xumuueckuii IKCnepumenm .

O3HAKOMJICHHE C O0OpasllaMH METAJUIOB W CIUIaBOB, WX (U3NYCCKUMHU CBOHCTBAMH, H3ydeHHUE
pe3ynbTaTOB KOPPO3UM METAUIOB  (BO3MOXKHO HCIIOJB30BAaHHE BHJIEOMATEpPUATIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUSl OKCHJa KalblMsi U HATpUs C BOJOW (BO3MOKHO HCIIOJIb30BAHHE BHUIEOMATEPUAJIOB),
HCCIIeIOBaHUE CBOMCTB JKECTKOM BOJBI, MPOIEcca TOPEHUs kKene3a B KUCIopoie (BO3MOKHO UCTIOTIb30BaHUE
BHJIEOMATEPHUANIOB), TPU3HAKOB MTPOTEKAHNS KAU€CTBEHHBIX pEaKLUi Ha MOHBI: MATHUS, KaJbIIHs, ATFOMUHHUS,
muHKa, sxenesa (1) u xenesa (1), mequ (11), HabmogeHNe U OMUCaHKWE MPOLECCOB OKPANTUBAHMS IJIAMEHU
MOHAMHM HATpHs, Kalud U Kajublus (BO3MOXKHO MHCIIOJIb30BAHUE BHJIEOMATEPHANIOB), UCCIIEOBaHHE
aM(bOTEepHBIX CBOMCTB I'MIPOKCH/IA AIFOMUHHUS U TUJIPOKCHIA [IMHKA, PEIICHUEIKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelne MeTallIbl U UX COEITUHEHUS.

XuMHUS U OKPYKaWIIas cpeaa

BemectBa 1 mMarepuasisl B MOBCEAHEBHON KU3HU 4elloBeKa. be3omacHoe MCosib30BaHUE BELIECTB U
XMUMHUYECKUX peakluii B ObITy. [lepBas moMoIib Npu XUMUYECKHX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOe 3arpsi3HEHUE OKpYXKarouleil cpeabl (MpesenbHas IOMyCTUMas KOHLEHTpPAlWs BELIECTB,
nanee — [1/1K). Posib XxuMuu B pelrieHun SKOJIOTHIECKUX IMTPOOIIEM.

Xumuueckuii Ixcnepumenm:

M3y4eHue o0pa3loB MaTepUaIOB (CTEKIIO0, CIIaBbl METAIIJIOB, OJUMEPHBIE MATEPUAIIBI).

Mestcnpeomemmubnle céazu

Peanuzanusi MeXIpeIMETHBIX CBsI3€H MPU W3YUYCHHH XUMUU B 9 KJlacce OCYILECTBISICTCS Yepes
MCI0JIb30BAHME KaK OOIINX €CTECTBEHHO-HAYYHbBIX OHITHI, TaK U IOHATUH, ABISIONIUXCA CUCTEMHBIMU JJIS
OTJICbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEeHHO-HAYUHbIE MOHSATHUS: HAYYHBIN (DaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAINU3, CHHTES,
KIaccuguKanus, MepUOJUYHOCTh, HAOIIOACHHE, SKCIEPUMEHT, MOJCIMPOBAHHUE, H3MEpPEHUE, MOJIENb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MaTepUaIbl.

®duzuka: mMaTepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU, WU30TOIBI, PaJNOAKTUBHOCTH,
MOJIEKYJa, DIEKTPUIECKUIA 3apsi/, MPOBOJHUKH, MOJIYIIPOBOIHUKH, AUIICKTPUKH, (DOTOAIEMEHT, BEIIECTBO,
Teno, o0BEM, arperaTHoe COCTOSIHUE BEIIECTBa, ra3, PacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKasT PEIIETKa,
CIUIaBbl, (U3MYECKUE BEIUYUHBI, €AUHUIIBI M3MEpPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3IBI,
Comnnue.

buonorusi:  gorocunres, agpixaHue, Ouocdepa, OSKOCHUCTEMa, MUHEpaJIbHBIE  YAOOpEHUs,
MHUKPODJIEMEHTBI, MAaKPOAJIEMEHTHI, MMTATEIbHbIE BEIECTRA.

I'eorpadust: atmocdepa, runpochepa, MuUHEpasbl, TOPHBIE TIOPOIbI, TIOJIE3HBIE NCKOTIAEMBIE, TOTLITHBO,
BOJTHBIE PECYPCHI.



Il. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuyHOCTHBIE PE3yNIbTAaThl OCBOCHHUS MMPOTPAMMBbI OCHOBHOTO 00IIIEro 00pa3oBaHusl TOCTUTAIOTCS B XOJIE
00y4eHHsI XUMUU B €IMHCTBE y4eOHOM U BOCITUTATEIBHOM JIEITETLHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMA
POCCUMCKMMH COLIMOKYJIBTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATBIMU B OOIIECTBE
[paBWJIaMU M HOPMaMU TOBEJIEHHUS U CIIOCOOCTBYIOT IIpOLieccaM CaMOIIO3HAHMs, CaMOpa3BUTUS U
COLIMATA3ALUHU 00YJaIOIINXCS.

JIMYHOCTHBIE pe3yNabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMM U PACIIMPEHUE OMbITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
4acTu:

1) maTpHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY U HAYYHOMY HACJIEIHIO,
MMOHUMAaHMs 3HAUYEHUS XUMHYECKONM HAyKd B JKHM3HM COBPEMEHHOIO OOIIeCTBa, CIIOCOOHOCTH BIAJIETh
JOCTOBEpHON MH(MOPMAIUEH O MEePEAOBBIX JOCTUKEHUAX U OTKPBITUSIX MUPOBOW M OTEUECTBEHHOW XMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCIIMTAHUS:

MIPEJICTaBICHHUS] O COLIMATIBHBIX HOpPMaxX M MpaBUiaX MEXKINYHOCTHBIX OTHOIIEHHWH B KOJUJIEKTHBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOH, ydeOHOMCCIEN0BAaTEIbCKOM, TBOPUECKON 1
JIPYrux BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOW JIESTEILHOCTH IPU BBITIOJTHEHUHN
yueOHBIX, T03HABATEIbHBIX 33]1a4, BBIMOJIHEHUN XUMUYECKUX KCIIEPUMEHTOB, CO3JaHUH YIEOHBIX TPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIM B IIpoIiecce ITON y4eOHOM esITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJCHHUE U IOCTYNKH CBOMX TOBAPHILEH C MO3ULUN HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIIEACTBAN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHMS:

MHUPOBO33PDEHUYECKUE TPEACTABICHUS O BEHNIECTBE M XMMHMYECKOM PpEaKLHH, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTUs HAayKM M COCTaBJISIOIIME OCHOBY JJIS NTOHMMAaHMs CYIIHOCTH Hay4HOU
KapTUHBI MUpa, IPEACTaBIEHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS IIPUPOIbI, B3AUMOCBS3SIX YeJIOBEeKa
C IIPUPOJHOU CPENlOH, O POJIM XUMHHU B IO3HAHUH ITHX 3aKOHOMEPHOCTEH;

[I03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MOJIyY€HHE HOBBIX 3HAHUN 110 XUMUU, HEOOXOAUMBIE IS
00BsICHEHUSI HAOJIIOJaeMbIX IPOLIECCOB M SABJICHUH, MO3HABATEIbHONW, MH(MOPMALIMOHHONW M YUTATEIbCKON
KyJbTYpbl, B TOM YHCJE€ HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMM, CIPaBOYHON
JUTEPATypOH, JOCTYIHBIMU TEXHUYECKUMHU CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOy4YeHMIO M IO3HAaHUIO, JIIOOO3HATENBbHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM0oOOpa30BaHUIO, TPOEKTHOM M  HCCIIEAOBATENbCKOM  JEATENBbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJICHHOCTU U YPOBHS 00y4eHUs B JalbHENIIEM;

4) ¢popMHpPOBaHMS KYJIbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIICHMsS K CBOEMY 3J0POBBIO, YCTAaHOBKHM Ha
3JI0pOBbII 00pa3 KHU3HH, OCO3HAHHE IOCIEACTBUI M HENpPUATHE BPEAHBIX NIpPUBBIUEK (yHoTpeOseHus
QJIKOTOJIsI, HAPKOTHKOB, KYpEHHsI), HEOOXOIUMOCTH COOJIOAECHUS NpaBuil 0€30MMacCHOCTH MPHU OOpallleHUH C
XUMUYECKUMU BEIIECTBAMH B OBITY U peabHOMN JKU3HU;

5) TPy10BOr0 BOCIIUTAHMSI:

UMHTEpEC K MPAKTUUECKOMY H3y4eHHIO Mpodeccuil ¥ TpyJda pa3MdHOrO poja, YBaKEHUE K Tpydy U
pe3yabpTaTaM TpyJI0BOU JAESTEIbHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHUS IPEMETHBIX 3HAHUN 10 XUMMH,
OCO3HAHHBII BBIOOP HMHIMBUAYaTbHON TPAEKTOPHH MPOJIODKEHUS OOpa3oBaHUS C Y4ETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTHM K XHMHHM, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIHEIIHOM
npo(hecCUOHANBHON JESTETbHOCTH U Pa3BUTHS HEOOXOJAMMBIX YMEHHUH, TOTOBHOCTb aJlallTUPOBATHCS B
npoeccuoHanbHOU Cpese;

6) IKOJOrHYeCKOro BOCIIMTAHMS

HKOJIOTHYECKHU 1e1eco00pa3Hoe OTHOILIEHHE K MPHUPO/JIE KaK MCTOYHHUKY KHU3HU Ha 3emile, OCHOBE €&
CYIIIECTBOBaHMsI, IOHUMaHHUE IIEHHOCTH 3/I0pPOBOT0 U 6€3011aCHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE
K COOCTBEHHOMY (PM3UYECKOMY U NICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS



npaBuiI 0€30MaCHOTO MOBEICHHS IPH paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaIUAX, YIPOKAIOLINX 310POBBIO
U KU3HU JIFOJCH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, TIOJTy4aeMble IPH U3YUYE€HUN XHUMHH, JJIs pEIIeHUs 3aj1a4,CBA3aHHbBIX
C OKpYXarolleld INPUPOJHOU CpPEIOW, Ul IOBBIIICHHUS YPOBHS DSKOJIOTMYECKOM KYJIbTYpbI, OCO3HAHMS
rJ1I00aIbHOTO XapaKTepa SKOJIOTMYECKHX NpoOJeM M MyTed MX pemeHHs] MOCPEICTBOM METOJO0B XHMHH,
9KOJIOTHYECKOI0 MBILUICHUS, YMEHHMS PYKOBOJCTBOBATHCS MM B II03HABATEIbHOM, KOMMYHMKAaTUBHOW H
COLIMAJIbHON ITPAKTHKE.

METAINIPEIJMETHBIE PE3YJIBTATHI

B cocraBe meranpeMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAYUMBIC I (POPMHUPOBAHUS MUPOBO33PEHUS
oOIIeHaYYHbIC MOHATHS (3aKOH, TEOPHUs, MPUHIMUI, THIOTE3a, (PaKT, CUCTEMa, MPOIECC, SKCICPUMEHT U
JPYroe.), KOTOPBIE UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MpPEIMETax U IMO3BOJISIOT HAa OCHOBE
3HAHUW W3 JTUX TPEIAMETOB (OPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM HAy4YHOW KapTUHE MHpaA, U
YHUBEpCaJbHbIC y4ueOHbIE JEUCTBUS (MMO3HABATENIbHBIC, KOMMYHUKATHBHBIE, PETYJISATHBHBIE), KOTOPBIE
obecrieunBaroT (HOPMHUPOBAHME TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHMPOBAHHUIO U OCYIIECTBICHHUIO
y4eOHOM J1eATENbHOCTH.

IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble lornueckue aeicTBus:

YMEHHUS HCTOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIITUICHHUS TP OCBOCHUM 3HAHWMN: PACKPBIBATH CMBICI
XUMUYECKUX TOHATUU (BBIACIATh WX XapakTEpHBbIC MPHU3HAKHU, YCTAHABIWBATH B3aMMOCBS3b C APYTUMH
TOHSATHSIMH ), UCTIOJIL30BATh MOHSTHS JJIsl OOBSICHEHUSI OT/IEIBHBIX (PAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
Y KPUTEPUH JUTsI KIaCCU(UKAITUN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUH, yCTaHABIMBATh TPUYMHHO -
CJICICTBEHHBIC CBSI3M MEXAY OOBEKTaMU H3y4YEHUS, CTPOUTH JIOTHYECKHE PACCYKIEHUS (MHIYKTUBHBIE,
JETYKTHUBHBIE, TIO aHAJIOTUHN), ACTIaTh BHIBOJIBI M 3aKITIOUCHUS;

yMEHHE PUMEHSITh B [IPOLIECCe MO3HAHUS MOHATHS (IPeIMETHBIE U METAIIPEIMETHBIE), CHMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, UCTIOJIB3YyEMbIE B XUMUH, TPEOOPA30BHIBATH IIMPOKO MPUMEHSEMbIE B XUMHUH MOJICJIbHbBIE
Mpe/ICTaBICHUS] — XUMUYECKUH 3HAK (CUMBOJI 3JIeMEHTa), XUMU4ecKkasi popMyiia U ypaBHEHHE XUMHYECKON
peakuuu — MpH pelIeHHH y4eOHO-TIO3HABaTeNIbHBIX 3ajad, C YYETOM ASTHX MOJEIbHBIX MpeICTaBICHUM
BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU U3Y4aeMbIX OOBEKTOB
— XUMHYECKHX BEIIECTB U XHMHUYECKUX PEaKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U U TPOTUBOPEUUS B U3y4aeMbIX IIPOIECCaxX U SBJICHUSIX.

Ba3oBble uccienoBareJhLcKue AeiicTBHUA.

YMEHHE UCIOJIb30BaTh IOCTABJIECHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA [TO3HAHMS, @ TAK)KE B KAUECTBE
OCHOBBI JUTsl POPMHUPOBAHUS TUIIOTE3BI MO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

MpUOOpETEeHNE OMbITA M0 TUIAHUPOBAHUIO, OPTaHU3AUU U MPOBEACHUIO YICHUYECKUX IKCIIEPUMEHTOB,
yMeHHe HabIoaTh 32 X0A0M IMpoliecca, CaMOCTOSTENIBHO MPOTHO3UPOBATh €r0 pe3ysbTaT, (GopMyInHpoBaTh
00001IeHNsT U BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOIO OIbITa, HCCIEAOBAHUS, COCTaBIATH OTYET O
MIPO/JIeIaHHOM padoTe.

PabGora ¢ unopmanmeii:

yMEHHE BBIOMpPATh, aHAIU3UPOBATh U UHTEPIPETUPOBATH MH(DOPMALMIO PA3IUYHBIX BUAOB U (hopMm
MIPEJICTaBJICHUS], TMOJYy4aeMyl0 M3 Pa3HbIX UCTOYHHKOB (HAYyYHO-TIOMYJSIpHAs JHUTEpaTypa XUMHUYECKOTO
COJIep’KaHus, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), KPUTUYECKH OLIEHUBATh MPOTHBOPEUMBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHUIO;

YMEHHE TMPUMEHATh pa3IUYHbIe METOJBl M 3alpochl NpHU TOWUCKEe H oTOope uHpOpMalUUd U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX JUIsI BBITIONHEHUS YYeOHBIX M TIO3HABATENBHBIX 3a1a4
OompeNeNnéHHOr0  TUMA, NPUOOpPETeHHEe OmbITa B  O0JACTH  UCMOJIB30BaHUS  HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIOJIb30BaHUS PA3JIMYHBIX MOUCKOBBIX
CHCTEM, CAMOCTOSITETTFHO BRIOMPATh ONTUMAIBHYIO POpMYy MpeAcTaBleHuss HHGOPMAIMN U WIUTFOCTPUPOBATH
pelnraeMble 3a1a4i HECTIOKHBIME CXeMaMu, uarpaMMaMHu, IpyruMu (hopMaMu rpaduKk U 1X KOMOWHAIUSIMU;

YMEHHE UCIOJIb30BaTh M aHAIM3UPOBATH B IMpOLECcCe YUeOHOW M MCCIENOBATEIbCKON NEATEIbHOCTH
MHGOPMALIUIO O BIUSHUU TPOMBIIUICHHOCTH, CEIhCKOTO XO3SMiCTBa M TpPAHCHOpPTa HAa COCTOSIHHE
OKpYyKaroLen MIPUPOAHOMN Cpenpl.

KoMMyHuKaTHBHBIC yHHBepcalbHbIe y4eOHbIC NelicTBUSA:



YMEHHUSI 33/1aBaTh BOIMPOCH (B XOJ¢ AWaliora U (WiIM) TUCKYCCHUU) TIO CYIIECTBY OOCYKIaeMOM TEeMHI,
(hopMyITUPOBATh CBOU MPEIOKEHHUSI OTHOCUTEIHHO BHIMIOTHEHHSI IPEITIOKEHHOM 3a/1a4H;

YMEHHS TPEJACTABIATh TOJTYYCHHBIE pE3YNIbTaThl IMO3HABATEIBHOW MAEATETbHOCTH B YCTHBIX H
MMMCBMEHHBIX TEKCTaX; JeJiaTh IMPE3CHTAIMI0 PE3yJIbTATOB BBIOJHECHUS XHUMHYECKOTO AKCIEPUMEHTA
(JtabopaTopHOTO OMBITA, TAOOPATOPHON PAOOTHI IO MCCIEAOBAHNUIO CBOUCTB BEIIECTB, y4COHOTO MIPOEKTA);

YMEHHSI y4eOHOrO COTPYJAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOU TMO3HABATEIBHOU U
MCCIIEIOBATENILCKOM JIEATENIbHOCTH TPH PEUICHUH BO3HUKAIOMIMX NpoOjeM Ha OCHOBE ydéra OO0IuX
WHTEPECOB U COTJIACOBAHUS MO3UIUH (00CYXIeHUsI, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI», KOOPIMHAIIHS
COBMECTHBIX JICHCTBUH, OTIpE/ICIICHNE KPUTEPUEB 110 OIICHKE KAUeCTBA BHITIOJTHECHHON pabOTHI U ApyTHUe).

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE AeiicTBHS:

YMEHHE CaMOCTOATENBHO ONPEACTATh LEIH  JCSATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJHMPOBATh M IPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOKO JICATSIBHOCTh, BBIOMpATh Hambosee
3¢ deKTUBHBIE CITOCOOBI pElICHHs] YIeOHBIX M IO3HABATEIBHBIX 33J1a4, CAMOCTOSTEIHHO COCTABIATH KU
KOPPEKTHPOBATH MPEIOKEHHBIN aJITOPUTM JCHCTBHIA TIPU BHITTOJTHEHUH 3a/IaHUH ¢ YIETOM TOTYICHHUSTHOBBIX
3HaHMA 00 H3y9aeMbIX OOBEKTaX — BEMIECTBAX W PEAKIUSAX, OICHHBATh COOTBETCTBHE ITOJYICHHOTO
pe3yiibTaTa 3assBJICHHOH IeJIH, YMEHHE UCTIONB30BaTh U aHATM3UPOBATH KOHTEKCTHI, TIPe/IaracMbIe B YCJIOBHH

3aJJaHNN.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX PE3yNbTaTOB MO OCBOCHHIO 00S3aTENILHOTO COJEP)KAaHUS, YCTaHOBJIECHHOIO
naHHOUM (enepanbHON paboueilt MpoTrpaMMOM, BBIJEISIOT: OCBOCHHBIC OOYUAIOIIMMUCS HAy4YHBIC 3HAHMUS,
YMEHUS U CTIOCOOBI IEHCTBUM, CrIeM(PUIECKUE I MPEeIMETHON 00IacTH «XUMUS», BUABI JESATETLHOCTH 110
MIOJIy4YE€HHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALny, IPeoOpa30BaHHIO U MPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX
1 HOBBIX CUTYyallUAX.

K koHity oOyueHust B 8 KJiacce NMpeIMETHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y O0yUAIOIIUXCS YMEHUM:

pPacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TIOHSATHI: aTOM, MOJIEKYJa, XMUMHUYECKHU DIIEMCEHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJTHOPOIHASI M HEOAHOPO/IHAS ), BAICHTHOCTh,0 THOCUTEIIbHAS
aTOMHasi W MOJICKYJSIpHAsE Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca, MaccoBas JIOJIS
XAMUYECKOTO JJIEeMEHTa B COCJAWHEHHWH, MOJISIPDHBIA OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHWE, COJIb,
ANIEKTPOOTPHUIIATEIIBHOCTD, CTCIICHb OKUCIICHHSI, XUMHUECKasi Peakius, KiIacCu(UKaIus peakiui: peakiuu
COCIIMHCHUS, PEAKIMU PAa3JIOKCHHs, PEaKIMK 3aMEICHHUs, PEaKkMu OOMEHa, 3K30- M DHIOTCPMUYECKUE
peakiuu, TerioBoi d(Q(GEeKT peakiuu, sIpo aTtoMma, dIEKTPOHHBIN CJI0H aroma, aTOMHasi OpOUTallb, Paguyc
aToMa, XUMHYECKasl CBS3b, MOJIIPHAS U HETIOJIIPHAsi KOBAJICHTHASI CBSI3b, NOHHAS CBS3b, HOH, KATUOH, aHUOH,
pacTBop, MaccoBas J10JIsl BellecTBa (IIPOIICHTHAsI KOHIICHTPAIIUs1) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHITHH W NPUMEHSTH 3TH TOHSITHS TPU
OIMCAaHWH BEIIECTB U UX MPEBPAIICHUN;

UCIIOJb30BaTh XMMHUYECCKYI0 CHUMBOJIMKY JUIS COCTaBIICHHS (OPMYJ BEUICCTB M ypaBHCHHM
XUMUYECKUX PEaKITHii;

OTPENENATh BAJICHTHOCTh AaTOMOB OJJIEMEHTOB B OMHAPHBIX COCJAWHEHHSX, CTCIECHb OKHUCIICHUSI
AJIEMEHTOB B OMHAPHBIX COCTUHEHHSIX, TPHHAIJICKHOCTD BEIIECTB K OMPEACIEHHOMY KJIACCY COSIMHEHHIA 10
dbopmynaM, BU XUMHYECKON CBSI3U (KOBAJICHTHAS U MOHHASI) B HEOPIraHUYCCKUX COCAMHEHUSIX;

packpbiBaTh cmbich [lepuonnyeckoro 3akona JI. M. MenpaeneeBa: 1eMOHCTpUPOBATH MOHUMAaHUE
MEePUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHUX JJIEMEHTOB OT WX TMoJiokeHus B Ilepmommyeckoii
CHUCTEeMe, 3aKOHOB COXPaHEHHUs MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYISIPHOTO y4YeHHUS,
3aKOHa ABOTaJpo;

OTHCHIBAaTh U XapaKTepu3oBaTh TaOnmuuHyto ¢opmy Ilepuoanueckoit cHuCTEMbl XUMHUYECKUX
AIIEMEHTOB: pa3jnuaTh MOHSITUS «TJaBHas moArpynna (A-rpymnmna)» u «mnobounas nmoarpynma (b-rpymma)y,
Majble U OOJbIINE TEePUOJIbI, COOTHOCHTh 0003HAUEHHS, KOTOphle MMetoTcs B Tabmuie «lleproamueckas
cuctema xumMudeckux snemeHToB J[. M. MengeneeBa» ¢ 4YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKUX DIEMEHTOB (COCTaB W 3apsij siipa, OOIIee YHUCIO DIIEKTPOHOB W pACIpEleleHHEe WX TI0
AIIEKTPOHHBIM CIIOSIM);

KIIACCU(UITMPOBATH XUMHUECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIIeCTBA, XUMHUUYECKUE PEeaKIuu (110
YHCITy U COCTaBY yYacTBYIOIMX B PEAKIIMU BEIIECTB, MO TETIOBOMY 3 (DEKTy);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XWMUYECKHE CBOWCTBA BEIIECTB pPA3JIMYHBIX KIIACCOB,
IIOATBEPIK1ast ONIMCAHUE IIPUMEPAMU MOJIEKYJIIPHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;



IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT MX KAau€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU
IIPOTEKAHUS XUMUUYECKUX NTPEBPAILEHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYMCIIATE OTHOCUTENIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO JIOJIO
XHUMUYECKOTO 3JIeMEHTa 1O (popMyse COSIMHEHMS, MAcCOBYIO JIOJIO BEIIECTBA B PacTBOpPE, MPOBOIAMUTH
pacy€Thl 10 YPABHEHUIO XMMHUYECKOW PEAKIIUU;

IIPUMEHATh OCHOBHBIE OIEpallMM MBICIUTEIbHON JEATENbHOCTH — aHaJIU3 M CHHTE3, CPABHEHHUE,
00o0IIeHne, CUCTEeMAaTH3alMI0, KIACCU(HUKAINIO, BBIABICHHE NPUYUHHO-CIEACTBEHHBIX CBSI3eH — JUIs
U3Y4YEHHs CBOMCTB BEIIECTB M XUMHUYECKMX PpEaKLMH, E€CTECTBEHHO-HAYYHbIE METOJbl IIO3HAHUS —
HaOJI0/IeHNE, U3MEPEHHE, MOICTTUPOBAHNE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIN ),

CJIEI0BATh IIPaBUIIaM I10JIb30BaHMSI XUMUUYECKOH MOCYA0H U 1ab0paTOPHBIM 000pYJOBaHUEM, A TAKKE
npaBUjaM OOpaIleHus] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH TIO BBITIOJHEHHIOJIA00PATOPHBIX
XHUMHYECKUX OIBITOB IO TOJYYCHUIO U COOMpAHMIO Ta3000pa3HbIX BEHIECTB (BOJAOPOJAa M KHCIOPOJA),
[IPUTOTOBJICHUIO PACTBOPOB C ONPEEIEHHON MaccOBOW J0J€ pacTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
MIPOBOJUTh XMMHUYECKHUE SKCIIEPUMEHTHI MO PAClIO3HABAHUIO PACTBOPOB IIEJOUEH U KUCJIOT C IOMOILBIO
MHIUKATOPOB (JIJakMyc, (heHon(TanenH, METUIIOPAHK U JPYTHUe).

K xonmy oOydenus B 9 kjacce mpeIMeTHBIC pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y O0YUYAOIIUXCS YMEHUM:

PaCKpBIBATE CMBICII OCHOBHBIX XUMHWYCCKUX HOHSITUN: XUMHUYECKUU 3JICMCHT, aTOM, MOJICKYJIa, UOH,
KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEGHTHOCTH, AJIEKTPOOTPUIIATEIILHOCTh, CTEIICHb
OKHUCJICHUS, XUMHUYECKasl peaKkius, XUMHUYECKasi CBA3b, TEIJIOBOU 3 (EeKT peakuu, MoJib, MOJSPHBINA 00BEM,
pPacTBOp, JJIEKTPOJMTHI, HEIIEKTPOJUTHI, IIEKTPOTUTHYECKAS TUCCOIMAIMS, PEaKIIMH HOHHOTO OOMEHa,
KaTtaJm3aTop, XUMHUYECKOEC pPaBHOBECHUC, O6paTI/IMI)Ie n H€06paTI/IMI)Ie pCakuun, OKHCIHUTCIbHO-
BOCCTAaHOBUTEILHBIE PEAKIINH, OKUCIUTENh, BOCCTAHOBUTENh, OKUCIICHUE U BOCCTAHOBJICHHE, AJUIOTPOIIHS,
aMCbOTepHOCTI), XUMHUYECKasx CBS3b (KOBaHeHTHaﬂ, HOHHasd, MeTaJ'I.]'H/ILIeCKaﬂ), KpucTallinyeckas peméTKa,
KOPpO3HSI METAJIJIOB, CIUIABBI, CKOPOCTh XMMUYECKON peakinu, mpeaesbHo Aomyctumas konuentpamums [TJIK
BEIIECTBA;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH M MPUMEHATh 3TH TMOHSATUS MPU
OTHMCAHUU BEUIECTB U UX MPEBPAILCHUII;

WCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY Ui COCTaBleHUS (OpMysl BEIIeCTB M ypaBHEHHI
XUMHUYECKUX PEAKIIMIL;

OTIPEJIEIIATh BAJICHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKHUX 3JIEMEHTOB B COEIMHEHUSX PA3IMYHOTO
COCTaBa, MPUHA/IICKHOCTH BEIIECTB K ONpeAeEHHOMY KIIacCy COeIMHEHUN 1o (popmyiiaM, BUJ XUMHUYECKOMN
CBs3M (KOBaJCHTHAs, HWOHHAs, METAJJINYECKas) B HEOPraHUYECKUX COCOUHEHHSX, 3aps] HOHA IO
XUMHYECKON Qopmyse, XapakTep cCpelbl B BOJHBIX pAacTBOpax HEOPraHUYECKUX COCAWHEHUH, THUIl
KPUCTAIIIMYECKON PEeIIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMmbich [lepuoauueckoro 3akoHa /1. 1. MenneneeBa u 1eMOHCTpUPOBATH €r0 HOHUMAaHUE:
OTHCHIBATh M XapakTepu3oBaTh Tabiauunyio dopmy I[lepuonnyeckoil CUCTEMbl XMMHUYECKUX DIIEMEHTOB:
pasnuuath MOHATHS «rjaBHas noarpynma (A-rpynma)» u «nobounas noarpynmna (b-rpynma)», manbie u
00JbIIKEe TEPUOBI, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B MIEPUOIUUECKON TaOIuUIlE, C YUCIOBBIMU
XapaKTePUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKUX JJEMEHTOB (COCTaB M 3apsija sjpa, oOllee Yucio
AIIEKTPOHOB U paclpeieICHUE UX 0 JIEKTPOHHBIM CIIOSIM ), OOBSICHITH OOIIHEe 3aKOHOMEPHOCTH B U3MEHEHUU
CBOCTB 2JIEMEHTOB U UX COEMHEHUH B MIpeJIeIax MajblX IEPUOJIOB U TJIABHBIX MOATPYIII ¢ YUETOM CTPOCHUS
HX aTOMOB;

KIIaCCU(UITMPOBATH XUMHUECKHUE DJIEMEHTHI, HEOPraHUYEeCKHE BEIIeCTBA, XUMHUUYECKUE PEeaKIuu (1o
YHCIy U COCTaBY YYacCTBYIOIIMX B PEAKIMU BEMIECTB, MO TEMIOBOMY 3 (EKTy, M0 U3MEHEHHUIO CTETeHeH
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIINE U CHIEIIUPHUUECKNE XUMUYECKIUE CBOMCTBA MPOCTHIX U CIOKHBIX
BEILIECTB, MOJATBEPXKAasi OMUCAHUE MPUMEpPaAMH MOJIEKYISIPHBIX U MOHHBIX YPaBHEHHMM COOTBETCTBYIOLIMX
XUMUYECKUX PEAKIUH;

COCTaBJISITh YPAaBHEHUS SJEKTPOJUTUUECKOW IUCCOLMALMU KUCIOT, LIEJIOYed U COJieHd, MOJIHbIE U
COKpaII€HHBIE ypaBHEHUS peaKlMii HOHHOTO OOMEHa, ypaBHEHHUS peakKlMid, MOATBEPKIAINTUX
CYILECTBOBAaHUE T€HETUUECKOU CBSI3U MEXK/y BEILIECTBAMU PA3IMUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTaBIICHUS
AIIEKTPOHHOTO OallaHCca ITUX PeaKInii;

IMPOTHO3UPOBATH CBOMICTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOKHOCTU IMPOTCKAHUA
XMMUYECKUX IIPEBPAILCHUN B PA3JIMYHBIX YCIOBUSX;



BBIYMCIIATE OTHOCUTENIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO JIOJIIO
XHUMUYECKOTO 3JIeMEHTa 1Mo (popMyse COSIWHEHHS, MAcCOBYIO JIOJIO BEIIECTBA B PacTBOpPE, MPOBOIAMUTH
pacuéTel 110 ypaBHEHUIO XUMHUUYECKOH peaKkluu;

coOIII0IaTh MpaBHJiIa MOJIb30BAHUS XUMUYECKOW MOCYI0N U JTab0paTOpHBIM 000PYAOBAHUEM, A TAKKE
IpaBuUja OOpaIICHUsI C BEUIECTBAMU B COOTBETCTBMM C MHCTPYKIMSMHU IO BBIMOJHEHHUIO J1A00OPaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YTIICKHCIIOTO Tra3a);

IIPOBOJUTH PEAKLMH, OATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMUHBIX BEIIECTB: PACIO3HABAThH
ONBITHBIM MYTEM XJIOpHUA-, OpOoMUA-, HOAUM-, KapOOHaT-, Ppocdar-, cuiuKar-, cyibQpar-, THAPOKCUA-UOHBI,
KAaTHOHbI AMMOHUS U MOHBI N3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIIHUE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

IIPUMEHITh OCHOBHBIE OIEpallMM MBICIUTEIbHON NEATENbHOCTH — aHajIM3 M CHUHTE3, CPaBHEHHUE,
0000111eHNe, CUCTEMATHU3alMI0, BbISBICHUE NPUYMHHO-CIEICTBEHHBIX CBSI3€d — JUId M3y4eHHUS CBOWCTB
BEILIECTB M XMMUYECKUX PEaKlUi, €CTECTBEHHO-HAYYHbIE METOJbl [IO3HAHUS — HAOJIO/IEHUE, U3MEpEHHUE,

MOJEIUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH).

TEMATUYECKOE NNTAHUPOBAHUE YYEBHOI'O INPEAMETA «Xumus»

8 KJIACC
No | HawmMmeHoBaHMe pa3/iesioB U TEM MPOrpaMMbl | DJIeKTpOHHBIE (IU(PPOBHIE) 00pa30BaTEIbHBIE PECYPCHI
n/m Bcero
1.1 |XumMus — BaxkHast 001aCTh €CTECTBO3HAHUS U 5 bu6moreka [IOK
MPaKTHYECKOM JESTEIHHOCTH YeIOBEKa https://m.edsoo.ru/7f41837c
1.2 [BemiecTBa M XUMHUYECKUE PEAKITHH 15 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
Hroro mo paznery 20
2.1 [Bo3ayx. Kucnopon. ITonsitue 06 oxcuaax 6 bu6moreka [IOK
https://m.edsoo.ru/7f41837c
2.2 |Bomopon.IloHsTHE O KUCIOTaX M COJISAX 8 bu6moreka [IOK
https://m.edsoo.ru/7f41837c
2.3 |Bona. PactBopsl. [TonsaTre 06 0ocHOBaHUSAX 5 bu6moreka [IOK
https://m.edsoo.ru/7f41837c
2.4 |OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX 11 bubnuoreka [{OK
COEMHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30
3.1 [[lepuomuyeckuii 3akoH u [leproanyeckas 7 bu6mmoreka [JOK
crcTeMa XMMHUYCECKHUX 3emMenToB /1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue atoma
3.2 | Xumudeckas cBsi3b. OKHCIUTEIBHO- 8 bubmuoreka [JOK
BOCCTaHOBMTEJIbHBIE PEAKIINU https://m.edsoo.ru/7f41837¢c
Utoro no pazneny 15 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
PezepBHoOe Bpems 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I1O 68
I[TPOTPAMME
9 KJIACC
No HaumenoBanue pa3aenoB v TeMm DOnekTpoHHbIe (IU(GPOBHIE)
n/m MIPOTPaMMBbI 00pa3oBaTeNbHbIE PECYPCHI
Bcero
1.1 |[ToBTOpeHue u yriyodiaeHne 3HaHUH 5 bubnuorexa [IOK
OCHOBHBIX pa3/ieNioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX 4 bubnuorexa [IOK
peakuuit https://m.edsoo.ru/7f41a636
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No HaumenoBanue pasznienoB u Tem DnekTpoHHbIE (ITU(GPOBHIL)
/i MpOrpaMMbI 00pa3oBaTeNIbHBIC PECYPCHI
Bcero
1.3 |DnekTponuTHYECKast AUCCOIHALIHSL. 8 bubnuorexa [JOK
XUMHYECKHE PEaKIIUU B PAaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
2.1 |O0mas XxapaKTepUCTUKa XUMUICCKIX 4 bubnuotexa [JOK
anemeHTOoB VIIA-rpymisl. ["ajgoreHs https://m.edsoo.ru/7f41a636
2.2 |O0mas XxapakTepuCTHKa XUMHYECKIX 6 bubnuorexa [JOK
anemeHToB VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCITMHEHUS
2.3 |O0mas XxapaKTepUCTHKA XUMUICCKIX 7 bubnuotexa [JOK
aneMeHTOB VA-rpymisl. A30T, hocdop u https://m.edsoo.ru/7f41a636
WX COCMHCHUS
2.4 |O0mas xapaKTepuCTUKAa XUMUIECKUX 8 bubnuorexa [JOK
anemeHToB [VA-Tpynmsl. Yrieposa u https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS
Wroro mo paznery 25
3.1 |O0mue cBoOicTBa METAJIOB 4 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 |Bakneiiime MeTaIbl U KX CO€TUHEHHS 16 bu6moreka [IOK
https://m.edsoo.ru/7f41a636
Hroro mo paznery 20
4.1 |BemecTBa M MaTepHaIbl B )KU3HU YEIOBEKA 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHoe Bpemst 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68
I[TPOI'PAMME Draggable item 1297804374 was
dropped over droppable area
1297804368
KJIACC
Ne Tema ypoka Koun-Bo ®opma
peanuzanuu
n/n Hacos BOCIIUTATEIILHOT BOP/I_[OP
OIIOTEHI[HAJIa
TEMBI
1 |IIpeamet xumuwn. Posis XuMuu B 5KU3HA 1 bu6mmoreka [JOK
JenoBeka. Tena u BemecTsa
2 |Ilonsatne 0 MeTOAaX MO3HAHUS B XUMUHU 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d227e
3 |IIpaktuueckas padora Ne 1 «IIpaBuia 1 bubnuoreka [IOK
paboTHI B Ta0OpATOPUH U TPUEMBI https://m.edsoo.ru/ff0d23dc
oOpaitieHus ¢ 1abopaTOpHBIM
o0opynoBaHUEMY
4 |Yucreie Bemectsa u cmecu. CriocoOb! 1 bu6mmoreka [JOK
paszesneHus cmecen https://m.edsoo.ru/ff0d26ca
5 |[Ipaktuueckas pabota Ne 2 «Paznenenue 1 bu6moreka [JOK

cMmeceil (Ha mpuMepe OYMCTKH MOBAPEHHOM
COJIN)»

https://m.edsoo.ru/ff0d28c8
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No Tema ypoxka Kon-Bo ®opma
peainzannuu
n/m Hacos BOCITUTATETLHOT D0P/LIOP
OIIOTCHIKaJ1a
TEMBI

6 |ATOMBI M MOJIEKYJIBI 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0d2a6c¢

7 | XuMu4ecKHe EMEHThI. 3HaKU (CUMBOJIbI) 1 bubnuorexa [JOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 |IIpocTeie U CIIOKHBIE BEIIECTBA 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0d2a6c

9 |ATOMHO-MOJIEKYISIPHOE YUCHHE 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0d2d50

10 |3akoH MOCTOSTHCTBA COCTaBa BEICCTB. 1 bubmmoreka [{OK
Xumudeckas popmyna. BaneHTHOCTB https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX DJICMEHTOB

11 |OTHOCHTENTbHAS aTOMHAs Macca. 1 bubmmoreka [{OK
OTHOCHUTEIbHAS MOJICKYIIIpHAast Macca https://m.edsoo.ru/ff0d323c

12 |MaccoBas 10151 XAMHYECKOIO 3JICMEHTA B 1 bubmmoreka [{OK
COEMHEHUH https://m.edsoo.ru/ff0d350c

13 |KosmuecTBo BemecTBa. Moiib. MomsipHast 1 bubnuotexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230

14 |®usndeckre n XUMHYECKHC SIBJICHHUSL. 1 bu6moreka [IOK
XuMHUUECKast peakIus https://m.edsoo.ru/ff0d37fa

15 |[IpusHaku ¥ ycIoBUS MPOTEKAHUS 1 bubnuorexa [JOK
XUMUYECKHAX PEaKITHi https://m.edsoo.ru/ff0d3al6

16 |3akoH coxpaHEHHUsI MacChl BEIIECTB. 1 bu6moreka [IOK
XUMHYECKUE YPABHCHHS https://m.edsoo.ru/ff0d3b88

17 |Bpruncienus KOJM4ecTBa, MacChl BEIlECTBA 1 bubnuoreka [IOK
[0 YPaBHEHUSM XUMHUYCCKUX PEAKIIHIA https://m.edsoo.ru/ff0d5708

18 |Knaccudukarus XMuMUYECKUX PEAKITUi 1 bu6mmoreka [JOK
(coenuMHEHUS, PA3IOKCHHMSI, 3aMEIIICHHS, https://m.edsoo.ru/ff0d3f34
oOmeHa)

19 |M. B. JIoMOHOCOB — Yy4E€HBIii- 1 bubnuoreka [IOK
sHiKnoneauct. O0obIeHne u https://m.edsoo.ru/ff0d40c4
cHCTEeMaTH3aIHs 3HAHUH

20 |KontponbHas pabota Nel o Teme 1 bubnuoreka [JOK
«BelecTBa 1 XUMHYECKUE PEAKIHI https://m.edsoo.ru/ff0d4290

21 |Boznyx — cmech razoB. CoctaB Bo3Iyxa. 1 bu6mmoreka [JOK
Kucnopoa — 37I€MeHT ¥ IPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30H

22 |dusnyeckre U XUMHUYECKHE CBOMCTBA 1 bu6mmoreka [JOK
KHCIIOpoa (peakiuu OKUCIICHUS, TOPCHUE). https://m.edsoo.ru/ff0d4614
[Tonsitre 06 okcugax

23 |CriocoObl MOMY4YeHHsI KUCIOPOJia B 1 bubnuoreka [JOK
71a00paTOPHH U TPOMBIIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa

24 |TennoBoii 3PeKT XMMUYECKON peakuy, 1 bubnuorexa [IOK
MOHATHE O TEPMOXUMHUUECKOM YPaBHEHHUH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKUX PEaKIIHUIX

25 |TonnuBo (HedTh, Yroib U METaH). 1 bubnuorexa [IOK

3arps3HeHue BO3/lyXa, ClIoCOOBI €ro

https://m.edsoo.ru/ff0d4c4a
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No Tema ypoxka Kon-Bo ®opma
peainzannuu
n/m Hacos BOCITUTATETLHOT D0P/LIOP
OIIOTCHIKaJ1a
TEMBI
MPEeIOTBPAILICHUS
26 |IIpakTuueckas padora Ne 3 o Teme 1 bubnuorexa [IOK
«[TonydeHue u coOMpaHue KUCIOPOIa, https://m.edsoo.ru/ff0d4ae2
W3yYEHHE €r0 CBOMCTB»
27 |Bomopo — 3IIEMEHT U POCTOE BEMIECTBO. 1 bubnuorexa [JOK
HaxoxeHue B mpupoe https://m.edsoo.ru/ff0d4ddO
28 |Dusnueckre U XUMUYCCKHIE CBOKCTBA 1 bu6mmoreka [{OK
Bojiopoja. [IpiMeHeHune Boiopo/ia https://m.edsoo.ru/ff0d4ddO
29 |TloHsTHE O KHCIIOTaX U COJIAX 1 bubmmorexa [{OK
https://m.edsoo.ru/ff0d50d2
30 |CrocoOsI morydeHus BOJAOpoa B 1 bubmmorexa [JOK
nabopaTopuu https://m.edsoo.ru/ffod4dd0
31 |IIpaktuueckas padora Ne 4 o Teme 1 bubnuorexa [JOK
«[Tomyuenue u cobupanue BoA0POIa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBOKCTBY
32 |MousipHbIii 00BEM ra3oB. 3ak0H ABOTAIPO 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d542e
33 |Beruncnenus 00béMa, KOJTUYSCTBA BEICCTBA 1 bu6moreka [IOK
rasa o ero U3BECTHOMY KOJHUYECTBY https://m.edsoo.ru/ff0d55a0
BEIECTBA WK 00BEMY
34 |Berancnenus 00bEMOB ra30B M0 YPaBHEHHUIO 1 bubnuorexa [JOK
peaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILEHUH Ta30B
35 |Dusnyeckie 1 XUMHUYECKHE CBOMCTBA BOIbI 1 bu6moreka [IOK
https://m.edsoo.ru/ff0d587a
36 |CocraB ocHoBanuii. [lonsarue 00 1 bu6mmoreka [JOK
HHIAKATOpaXx https://m.edsoo.ru/ff0d59e2
37 |Bona kak pacTBopuTenb. HachimeHasie u 1 bu6mmoreka [JOK
HEHACHIIIEHHBIC pacTBOPhI. MaccoBast 10J1st https://m.edsoo.ru/ffod5b40
BEIIIECTBA B PaCTBOPE
38 [IIpakTuueckas padbora Ne 5 o Teme 1 bubnuorexa [JOK
«[IpuroToBeHHE PaCTBOPOB C https://m.edsoo.ru/ff0d5eba
onpeaeIEHHON MacCOBOM J0JIeH
pPacTBOPEHHOTO BEIIECTBAY
39 [KonTpoawsHas padora Ne2 o teme 1 bu6mmoreka [JOK
«Kucnopoa. Bomgopoa. Boga» https://m.edsoo.ru/ff0d6342
40 |Oxcunbl: cocTaB, KIaccupuKaIus, 1 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 |ITomydyeHue U XMMHUYECKHE CBOMCTBA 1 bubnuoreka [IOK
KUCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 |OcHOBaHUs: COCTaB, KIacCH(HKAIIHS, 1 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 |TTonydeHre U XUMUYECKHE CBOHCTBA 1 bu6mmoreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 |KucnoTsl: cocTaB, KlacCHpHUKAIuS, 1 bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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No Tema ypoxka Kon-Bo ®opma
peainzannuu
n/m Hacos BOCITUTATEIILHOT D0P/LIOP
OIIOTCHIKaJ1a
TEMBI

45 |[lonyueHue U XMMHUYECKHUE CBOMCTBA KUCIIOT 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0dfee2

46 |Conu (cpemHue): HOMEHKIIATYPa, CIIOCOObI 1 bubnmoreka [JOK
MOJIy4CHHSI, XAMHYECKUE CBOICTBA https://m.edsoo.ru/00ad9474

47 |Ilpaktuueckas padorta Ne 6. Pemenne 1 bubnuorexa [JOK
IKCIIEPUMEHTAILHBIX 33/1a4 110 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIaCChl HEOPTAHUIECKUX
COCIMHEHUIN»

48 |I'enernyeckas CBSI3b MEXIy KllacCaMH 1 bubnuotexa [JOK
HEOPraHWYEeCKUX COCAUHCHU I https://m.edsoo.ru/00ad9a50

49 |06001menne U CHCTEMATH3AIM SHAHUH 1 bubmmoreka [{OK

https://m.edsoo.ru/00ad9ch2

50 |KonTponbHas padota Ne3 o Teme 1 bubnuotexa [JOK
"OCHOBHBIC KJIACChl HEOPTaHMYECKUX https://m.edsoo.ru/00ad9%ela
coequHeHun"

51 |IlepBble MOMBITKU KJIaCCU(PUKAIIUU 1 bubnuoreka [JOK
XUMUYECKUX 31eMeHTOB. [ToHsTHE O https://m.edsoo.ru/00ad9ffa
TPYIITaxX CXOAHBIX AJIECMEHTOB

52 |ITepuoamueckuii 3akoH u [leproamueckast 1 bubnuoreka [JOK
crcTeMa XUMHUYECKHUX 3ementoB /1. 1. https://m.edsoo.ru/00ada52c
Meuneneena

53 |[Teprompl, TpynIbI, TOATPYIIITHI 1 bubnuorexa [JOK

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

54 |Ctpoenue aromoB. CocTaB aTOMHBIX SI7IED. 1 bu6moreka [IOK
H3oToms! https://m.edsoo.ru/00ada342

55 |CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB 1 bubnuoreka [JOK
anemeHToB [leproauueckoii cucremsr /1. . https://m.edsoo.ru/00ada6bc
Meupeneena

56 |XapakTrepucTHKa XMMHUYECKOTO 3JIEMEHTA 10 1 bubnuorexa [JOK
ero moJioxkeHuro B [leproanyeckoii cucreme https://m.edsoo.ru/00ada824
. Y. MenneneeBa

57 [3nauenue Ileproanueckoro 3aKoHa Jis 1 bu6mmoreka [JOK
pa3BUTHA HayKu U paktuku. 1. U. https://m.edsoo.ru/00ada96e
MenaeneeB — yu€HbIi, EeAaror u
rpaXIaHUH

58 |2neKTpoOTpULIATENBHOCTh AaTOMOB 1 bubnuoreka [JOK
XHUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8

59 |MonHas xumMu4eckasi CBS3b 1 bu6mmoreka [JOK

https://m.edsoo.ru/00adac34

60 |KoBaneHTHas noysspHas XUMUYECKasi CBSI3b 1 bubnuorexa [IOK

https://m.edsoo.ru/00adaab8

61 |KoBaneHTHas HEMOJIApHAs XUMHUUECKas 1 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9

62 |CremneHb OKHCICHUS 1 bu6mmoreka [JOK

https://m.edsoo.ru/00adae28

63 |OxHCIUTENHHO-BOCCTAHOBUTEIbHbBIE 1 bubnuorexa [IOK

peaxiuu

https://m.edso0.ru/00adb076
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Ne Tema ypoka Kon-Bo ®opwma
peainzannuu
n/m Hacos BOCITUTATEIILHOT D0P/LIOP
OIIOTCHIKaJ1a
TEMBI
64 |OKuCIUTEIN U BOCCTAHOBUTEIH 1 bu6mmoreka [{OK
https://m.edsoo.ru/00adb076
65 |KonTponbHas paboTta Ned o teme 1 bubnmoreka [JOK
«CtpoeHue atoMa. XMMHUYECKas CBSI3b)» https://m.edsoo.ru/00adb486
66 |PesepBHbIii ypok. O600IICHNE T 1 bubmmoreka [IOK
cHCTEeMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00adb33c
67 |PesepBHbIil ypok. O600mEeHUE 1 1 bubnmoreka [JOK
cHCTEeMaTH3aIHs 3HAHUI https://m.edsoo.ru/00ad9ch2
68 |PesepBHbIii ypok. O600IICHNE H 1 bubmmorexa [IOK
cHCTEeMaTH3aIlHs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB T10 68
I[MTPOTPAMME
KJIACC
Ne Tema ypoxka Kon-Bo ®opma
peanu3anuu
n/m Hacos BOCIUTATEILHOT S0P/ILIOP
onoreHuuaia
TEMBI
1 |[epuoauueckuii 3akoH. [Tepuoauyeckas 1 bubmorexa [IOK
crcTeMa XUMHYECKHUX 3ementoB /1. 1. https://m.edsoo.ru/00adb59e
Meuneneena
2 |3aKOHOMEPHOCTH B U3MEHCHHUHU CBOMCTB 1 bubmuoreka IIOK
XUMUYECKHX 3JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MEepHOJIOB
3 |Kiaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4  |Buabl XUMHAYECKOU CBA3U U TUIIBI 1 bu6mmoreka [JOK
KPUCTAJUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 |KontponbHas paborta Nel o Teme 1
«IToBTOpEHUE U yriyOneHne 3HaHUI
OCHOBHBIX pa3/IeNioB Kypca 8 kimacca»
6 |Kiaccudukanus XMUMUYECKAX PEAKIIHIA 10 1 bu6mmoreka [JOK
pas3IMYHBIM IIPH3HAKAM https://m.edsoo.ru/00adbcb0
7 |[ToHsATHE O CKOPOCTH XUMHYECKOH PEAKITUH. 1 bubnunoreka [JOK
[ToHsITHE 0 TOMOT'€HHBIX M T€TEPOT€HHBIX https://m.edsoo.ru/00adbe9a
peaKusax
8 |IloHsTHE O XMMHUYECKOM PaBHOBECHH. 1 bubnuoreka [IOK
dakTopsl, BIUSIONIIE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XMUMHUYECKOHN peakiny U TOJ0KEHUE
XMUMHUYECKOTO PaBHOBECHUS
9  |OKHCAUTENBLHO-BOCCTAHOBUTEILHBIE 1 bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
10 |Teopust 2MEKTPONTUTHICCKOMN AUCCOIUALINHL. 1 bubnuorexa [IOK
CunbHble U criabble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 |Monnble ypaBHEHHUSs peaKkLuit 1 bubnuorexa [IOK
https://m.edsoo.ru/00add448
12 |Xumuueckue cBOMCTBA KUCIOT M OCHOBAaHUI 1 bu6mmoreka [JOK
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B CBETE MPECTaBICHUI 00
ANMEKTPOIUTUICCKON TUCCOLUAIINT

https://m.edsoo.ru/00add5d8

13 |Xumuueckue cBOMCTBA CONEH B CBETE bubnuoreka [IOK
NPEICTABICHUN 00 AIIEKTPOIUTUICCKON https://m.edsoo.ru/00add8b2
JMCCOLIUAIIAN

14 |[TonsTHe O rUApOIIU3E COJEH bubmuorexa [IOK

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

15 |O6006Ienune u cucTeMaTu3anus 3HaHUH bubmuoreka [IOK

https://m.edsoo.ru/00addd12

16 |[IpakTuueckas padota Ne 1. «Perienue bubnuorexa [JOK
IKCIIEPUMEHTAIBHBIX 331249 https://m.edsoo.ru/00addbfa

17 |KonrposbHas padoTa Ne2 mo Teme bubmmorexa [IOK
«DNCKTPOIUTHUECKAS TUCCOIIHAITHSL. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIINU B PACTBOPAX)

18 |O0mas xapakTeprCTHKA FaJIOTCHOB. bubnunorexa [IOK
XUMHUYECKHE CBOMCTBA Ha TPUMEpPE XJIopa https://m.edsoo.ru/00addfe2

19 | XnopoBomopos. ConsiHasi KUCIOTa, bubnunorexa [IOK
XUMUYECKHUE CBOMCTBA, MOJIyYCHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE

20 [[Tpaktuueckas pabota Ne 2 o Teme bubmoreka [IOK
«[TonydeHne CONSTHOM KUCIOTHI, U3yIeHUE https://m.edsoo.ru/00ade348
€€ CBOMCTB»

21 |BpIuuCneHHUS TI0 YPABHEHUSIM XUMHUYCCKUX bubnuoreka [IOK
peaKIuii, €CIIM OJIMH U3 PEareHTOB JaH B https://m.edsoo.ru/00ade488
n30bITKE

22 |OOGmmas xapakTeprcTHKa 31eMeHToB VIA- bubmuorexa IIOK
TPYIIIBI https://m.edsoo.ru/00ade64a

23 | AnmoTporHbIe MOIUGBHUKAIIMH CEPBI. bubmuorexa IIOK
HaxosxaeHue cepsl U €€ COeIMHEHUH B https://m.edsoo.ru/00ade64a
npupoje. XuMHYECKHUE CBOMCTBA CEPbI

24 |CepoBoiopo/1, CTpoeHUE, (PU3HUCCKHE U bubnuoreka [{OK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

25 |Okcuppl cepol. CepHast KUCIIOTA, bubnuoreka [JOK
(bu3nvecKrue ¥ XUMHUYECKHUE CBOICTBA, https://m.edsoo.ru/00adea28
MPUMCHEHHE

26 |Xumuyeckue peakinu, Jexaiiie B OCHOBE bubmuoreka [IOK
MPOMBIIUIEHHOTO CIOCO0a MOTyYeHHUs https://m.edsoo.ru/00adec8a
CEpHOM KUCIIOThI. XUMUYECKOE 3arpsi3HCHNE
OKpYKAroIleH Cpeibl COCAMHECHHUSIMH CEPBI

27 |BpluncieHue MacCcoBOM JOJIM BBIXOJA bu6mmoreka [JOK
MPOJIyKTa PeaKiuu https://m.edsoo.ru/00adec8a

28 |OOmras xapakTepUCTHKA 3JIEMEHTOB VA- bubnuoreka [JOK
rpynmsl. A30T, paclipoCTpaHEHHE B https://m.edsoo.ru/00adeea6
npupoje, GU3NIECKHe U XUMHUECKUE
CBOMCTBA

29 |AMMuak, ero GpU3NYecKue U XUMUICCKHE bu6mmoreka [JOK
CBOICTBA, MOJIy4eHHE U TIPUMEHEHUE https://m.edsoo.ru/00adf004

30 |IIpaktuueckas pabora Ne 3 mo Teme bubnuorexa [IOK
«[Tomyuenne amMmmuaka, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOMCTB»

31 |A3oTHas KHCIIOTa, €€ HU3HUCCKHE U bu6moreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306
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32

Hcnonp30BaHne HUTPATOB U COJIEH AMMOHMS
B Ka4eCTBE MHUHEPAJIBHBIX YIO0OpEHUH.
XHMMHYECKOE 3arpsI3HEHUE OKPYXKAIOIIEH
Cpelbl COEAMHEHUAMH a30Ta

bub6mmoreka [JOK
https://m.edsoo.ru/00adf518

33 [Dochop. Oxcun pocdopa (V) u pochopuast Bubarorexa IIOK
KUCIIOTa, PU3NYECKUE U XUMUYICCKUEC https://m.edsoo.ru/00adf68a
CBOMCTBA, MTOJy4CHHUE

34 |Ucnonp3oBanue (HocdaToB B Ka4eCTBE bubnuorexa [JOK
MUHEPaJIbHBIX YI00OpeHUid. 3arpsi3HeHUE https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenpl hocdaramu

35 |Yriepon, pacipocTpaHeHHe B IPUPO/IE, bubnuorexa [JOK
bu3rUecKre 1 XMMHYECKUE CBOICTBA https://m.edsoo.ru/00adfd9c

36 |Oxkcupl yriiepoaa, ux Gu3ndecKue u bubnuotexa [JOK
XUMUYECKHUE CBOMCTBA. DKOJOTHUECKUE https://m.edsoo.ru/00adfebe
po0JIeMbI, CBS3aHHBIE C OKCHJIOM YIJIepoia
(V)

37 |YronpHas KuCIOTa U €€ COJTU bubmuoreka [IOK

https://m.edsoo.ru/00ae006¢

38 [[Ipaktuueckas paborta Ne 4 o Teme bu6morexa [IOK
"TosyueHne yrieKucaoro rasa. https://m.edsoo.ru/00ae027e
KauectBenHnas peakiuus Ha kapOoHaT-HOH"

39 [[lepBoHaYasIbHBIC TIOHITHS 00 bubmorexa [IOK
OpPraHMYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHECHUSX yriiepoia

40 |KpeMHU# 1 €r0 COCTUHCHHUS bubmmoreka [JOK

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

41 |TIpaxtuueckas padorta Ne 5. Pemienue bubmuorexa IIOK
AKCIIEPUMEHTAIBHBIX 3a/1a4 [10 TEME https://m.edsoo.ru/00ae0bf2
«BaxHelmue HeMeTauIbl U UX
COCIMHCHUS

42 |KoutpossHas pabora Ne3 o teme bubnuoreka [JOK
«BaxkuHeinme HeMeTasIbl U UX https://m.edsoo.ru/00ae0e18
COCIMHCHUS

43 |O01as xapakKTepUCTHKAa XUMUYECKHX bubnuoreka [{OK

9JIEMEHTOB — METaJUIOB. MeTamindeckas
CBA3b U MCTAJIMYCCKAA KPpUCTAJINYCCKAA
peméTKa. dusnyeckre CBOMCTBAa METAIIJIOB

https://m.edsoo.ru/00ae103e

44

XUMUYECKHE CBOWCTBA METAIIJIOB.
DNEKTPOXUMHUYECKUH Psil HAIIPSKEHUI
METaJJIOB

bubmuoreka [[OK
https://m.edsoo.ru/00ae1156

45

O6H_[I/Ie CIIOCOOBI MOJIYy4YCHUS MCTAJIJIOB.
CnnaBsl. Beruncnenus mo YPaBHCHUSAM
XUMHWYCCKUX peaKI_[HfI, €CJIM OJUH U3
pearcHTOB COACPKUT IIPUMECHU

bubmuoreka [JOK
https://m.edsoo.ru/00ae1156

46 |[ToHsiTHE O KOPPO3UH METAILIOB bubnuoreka [IOK
https://m.edsoo.ru/00ae1278
47 |lemo4yHble METAIIBI bubnrorexa [JOK
https://m.edsoo.ru/00ae14b2
48 |Okcubl U THIAPOKCHU/IBI HATPHS M KAITUSI bubnuorexa [IOK
https://m.edsoo.ru/00ael4b2
49 |IIlenmovHO3eMeNbHBIC METAUTBI — KAIBIIUH U bubnmoreka [JOK

Mar"Huu

https://m.edso0.ru/00ael5e8
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50 |Baxkueiiuye coequHeHus KaabIus 1 bub6mmoreka [JOK
https://m.edsoo.ru/00ae15e8
51 ||O600mIeHye U cCTEMAaTU3AIMS 3HAHUH 1
52 DKEcTKOCTh BOBI U CIIOCOOBI €€ yCTpaHEHHS 1 bubmuoreka [IOK
https://m.edsoo.ru/00ae1886
53 [[paktudeckas pabora Ne 6 o Teme 1 bubnunoreka LIOK
"YKECTKOCTh BOIBI M METOIBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
54 |AnroMuHMIA 1 bubmmoreka [JOK
https://m.edsoo.ru/00aelc64
55 |AmdoTepHbIe CBOMCTBA OKCHIA U 1 bubmmorexa [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 [Keneso 1 bubmmorexa [JOK
https://m.edsoo.ru/00ae1d86
57 |Oxcubl, THAPOKCH B U conn xenesa (1) u 1 bubmmorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 |0000Ienre U CHCTEMATU3AIUS 3HAHUH 1
59 | [Tpaktudeckas padora Ne 7. Pemmenue 1 bubmoreka [IOK
AKCIIEPUMEHTAILHBIX 337184 TI0 TeMe https://m.edsoo.ru/00ae3de8
«BaxxHeue MeTalibl 1 X COCAUHCHUSD)
60 [BerunciieHus Mo ypaBHEHUSIM XUMHUYCCKUX 1 bubmorexa [IOK
peaKInii, €CIIM OJIMH U3 PEareHTOB JaH B https://m.edsoo.ru/00ae1750
N30BITKE HUIIN COIEPKHUT IIPHMECH.
Brruncinenns MaccoBoOi JOJIM BEIXOZA
MIPOIYKTa PEaKIHK
61 |O60011enne N cucTeMaTH3aIMS 3HAHUT
62 ||Konrtponbuas pabora Ne4 o Teme
«BaxxHenme MeTaJuTbl U UX COCAMHEHUSD)
63 |BemecTBa 1 MaTepHasbl B IOBCEAHEBHOM 1 bubmmoreka [IOK
YKH3HH YCIIOBEKA https://m.edsoo.ru/00ae3f50
64 [ Xumuueckoe 3arpsa3HEHHE OKPYKAOIICH 1 bubnuoreka IIOK
cpembl https://m.edsoo.ru/00ae4270
65 [Poiib XMMHH B PEIIEHUH SKOJIOTHYECKUX 1 bubmuoreka IIOK
pooieM https://m.edsoo.ru/00ae4270
66 |PesepBHbIil ypok. O000IIIEHHE U 1 bu6mmoreka [JOK
CHCTEMATU3ALUS 3HAHUN https://m.edsoo.ru/00ae0d0a
67 |Pe3epBHblii ypok. O600IICHUE 1 1 bubnuoreka LJOK
CHUCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00adb33c
68 [PesepBHblit ypok. O600IICHHE U 1 bubnuoreka [JOK
CHCTEMATU3ALUS 3HAHUN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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