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IJIAHUPYEMBIE PE3VJIbTATHBI OCBOEHHWSI NPOTPAMMBI TIO
XMMHUU HA YPOBHE OCHOBHOI'O OBIIETO OBPA3OBAHMS
(YTJIYBJEHHBINA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IPOTrPaMMbl OCHOBHOIO 0OLIero o0pa3oBaHus
JOCTUTAIOTCS B X0/1¢ 0O0y4YeHHUS XMMHH B €IMHCTBE y4eOHOW M BOCIUTATEIHHOMN JEATEIbHOCTH
o0pa3oBaTeNbHON  OpraHu3alMd B  COOTBETCTBUM C  TPAJAMLHUOHHBIMU  POCCHUICKUMU
COLMOKY/IBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU LI€HHOCTSIMH, IIPUHATBIMH B 0OLIeCTBE
IpaBUIAMU M HOpMaMHM IOBEJEHUS U CIIOCOOCTBYIOT MpOLiEccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS
Y COLMATM3AIUN 00YJArOIIHXCSI.

JIMYHOCTHBIE PE3yNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS
CHUCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa AEATENIbHOCTH Ha ee
OCHOBE, B TOM UYHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

IIPOSIBJIEHUE LIEHHOCTHOI'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, Hay4yHOMY U
UCTOPUYECKOMY HACJIEJUI0, TOHUMAHUE 3HAYEHUS] XUMUYECKON HAyKH U TEXHOJOIMU B JKU3HU
COBPEMEHHOI'0 00LIeCTBa, B pa3BUTHH SKOHOMHUKHU Poccuu 1 cBOero peruoxa;

2) rpaIaHCKOI0 BOCIIUTAHMS:

IIPEJICTABICHUE O COLMAIBbHBIX HOpPMax M IpaBWJIAaX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJIJIEKTHBE, IPOSBICHUE KOMMYHHUKATUBHOW KYyJIbTYyphl B pa3HOOOpa3HOW COBMECTHOM
NeSITeIbHOCTH;

CTpeMJICHHE K B3aUMOMOHUMAHHIO ¥ B3aHMOIIOMOIIH B MpoLecce YIeOHOH U BHEYIEOHOM
JeSITEIIbHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE€ IIOBEJEHHE M IIOCTYIIKM CBOUX TOBapHILEH C IMO3ULIHN
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEACTBUI ITIOCTYIIKOB;

3) dopMupoBaHNS LIEHHOCTH HAYYHOI'0 IO3HAHMS:

MHUPOBO33PEHUYECKUE  MPEJCTaBICHUS O  BELIECTBE UM  XUMHYECKOM  peakiuw,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH U HEOOXOJUMBbIE JJIS MOHUMAaHUS
CYILIHOCTU HayYHOW KapTHUHBI MUDA;

OCO3HAHHWE LIEHHOCTH HAy4yHOrO TO3HAHMS JJIs Pa3BUTHS KaXJAO0ro 4YejloBeKa U
MIPOU3BOIUTENBHBIX CHJI 00IIECTBA B LIEJIOM, POJIM M MECTa HayKu «XHUMHUSD B CUCTEME HAyUHBIX
IIPEJICTaBICHUNA O 3aKOHOMEPHOCTAX Pa3BUTHS MPUPOJBI, B3AUMOCBS3AX YEJIOBEKA C IPUPOJIHON
Y TEXHOJIOTHUYECKOM CPEON;

MO3HABaTe/IbHAsE MOTHBALMsI U HHTEpeC K OOyUeHHUIO, TOTOBHOCTh M CIOCOOHOCTh K
CaMOpa3BUTHIO M CaMOOOpPA30BAHMIO, K MCCIIEIOBATEIbCKONW NEATEIbHOCTH, K OCO3HAHHOMY
BBIOOpY HaNpaBJIeHUs ¥ YPOBHS JalibHEHIIEro o0y4yeHus;

4) BocnUTaHUS KYJbTYPbI 310POBbS:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKA Ha 3/J0pOBbIIi 00pa3 »KHU3HU, OCO3HAHME TOCIEACTBUA M HENPHUITHE BPEIHBIX
OpUBbIUEK (YMOTpeOJSeHUsT alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBui 6€30MACHOCTH MPH OOPAILIEHUH C XUMHUYECKUMH BEIIECTBAMH B YUEOHBIX M KU3HEHHBIX
CUTYalUsX;

5) TpyaoBOro BocnuTaHMs:



dbopMupOBaHUE IIEHHOCTHOTO OTHOIIEHMSI K TPYIOBOW JEATEIbHOCTU KaK €CTECTBEHHOMN
MOTPEOHOCTH YEJIOBEKa M K MCCIICOBATEIBLCKOM IEATEILHOCTH KaK BBICOKO BOCTPEOOBAHHOU B
COBPEMEHHOM OOIIIECTRBE;

pa3BUTHE WHTEpeca K mpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM dHcie K mpodeccusm
Hay4yHOM cepbl, 0CO3HAHNE BO3MOKHOCTH caMOpeaIn3aluu B 3Tl cdepe;

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

OCO3HAaHHE HEOOXOAMMOCTH OTHOIICHHS K TMPHPOJC KaK HMCTOYHUKY XU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHNS;

MOBBILIICHHE YPOBHS SKOJOTHYECKONW KYyIbTYphl: MPHOOpETEHHE ONbITa IJIAHUPOBAHMUS
MOCTYIIKOB M OIEHKM HMX BO3MOXKHBIX IOCIEACTBHI ISl OKpYXKalolleil cpeibl; OCO3HaHUE
I0O0ALHOTO XapakTepa OJKOJIOTHYECKUX TMpoOJIeM M TyTed WX peHIeHHs, CIIOCOOHOCTh
MNPUMCHATH 3HAHUWsA, MMOJIy4aCMBIC IIPU HU3YUYCHHUMU XUMHH, IJId PCHICHUA 3a4ad, CBA3AHHBIX C
OKpYXKarollel cpeioi; akTUBHOE HEMPHUATHE IEHCTBUM, IPUHOCSIINUX BPell OKpPYXKaloLIei cpee;
OCO3HaHHE CBOEH POJM KaK IpakJaHWHA U MOTPEOUTENs B YCIOBHIX B3aMMOCBS3H MPUPOIHOMH,
TEXHOJOTHYECKON 1 COIII/IEUILHOfI Cpea; roTOBHOCThb K Y4aCTHUIO B HpaKTI/I‘IGCKOI\/JI ACATCIIBHOCTHU
DKOJIOTUYECKON HAIIPaBICHHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ysbTaThl  O0y4arOUIMXCs, OCBOMBIIMX IPOrpaMMy IO XHWMHUHU
OCHOBHOTO 00I11eT0 00pa30BaHusl, BKIIOYAIOT:

YCBOEHHE  MEXIUCHMIUIMHAPHBIX  (MEXIPEAMETHBIX)  IMOHATUH,  OTpaKaroLIMX
MaTepHaJbHOE €AMHCTBO MHpa M MPOLECC MO3HAHUS (BEIIECTBO, CBOWCTBO, SHEPIHsl, sIBICHHE,
HAy4HbIH (akT, 3aKOHOMEPHOCTb, THUIIOTE3d, 3aKOH, TEOpHs, HaOIIoneHne, H3MEepeHHe,
MCCJIEIOBaHKE, IKCIIEPUMEHT U JIPYTHUE);

OBJIaJICHUE YHHUBEPCATbHBIMU y4eOHBIMU NecTBUAMU (mo3HaBaTeIbHBIMU,
KOMMYHHUKATHUBHBIMH, PETYJIATUBHBIMU),BAKHBIMU JJIs1 TIOBBILICHUS 3(PPEKTUBHOCTH OCBOEHUS
colepkaHuss ydeOHoro mpeamera, (HOPMHUPOBAHHMS KOMIETEHLUH, aTakke IMPOEKTHO-
HCCJIEIOBATEIbCKOM 1eATENbHOCTH 00yUYaIOINXCAB Kypce XUMUM;

CHOCOOHOCTh MX MCIIONIB30BaTh B y4eOHOM, TO3HABATEIbHON U COIIMATIBHOM MPaKTHKE.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘leﬁl—[ble JeHCTBUA

ba3oBrble JJornyeckue 1eHCTBHSA:

YMEHUS MCIOJb30BaTh IIPUEMBI JIOTUYECKOIO MBIIIJIEHUS TP OCBOCHHMM 3HAHMIA:
pacKpbIBaTb CMBICI XHMHUYECKMX TIOHATUM (BBIAEIATH MX CYLIECTBEHHBIE IPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C APYTMMHU MOHSATHIMM); aHAJIM3UPOBaTh, CPAaBHUBATH, 0000IIaTh,
BbIOMpaTh OCHOBaHUS [JJs KJIAacCU(UKAMM M CHCTEMAaTHU3allUd XHMHUYECKHUX BEIIECTB U
XUMHUYECKHX PEaKIMi; yCTaHABIMBATh INPUUYMHHO-CIICACTBEHHBIE CBSA3M MEXAY OOBEKTaMU
W3YYEHHUS; CTPOUTH JIOTUYECKUE PACCYKICHMS (MHAYKTUBHBIE, NEAYKTHBHBIE, 10 AHAJIOTHUH);
npearaTb KpUTEPUU UM BBISBIATH OOIIME 3aKOHOMEPHOCTH WU HPOTHUBOPEUMS] B HM3y4aeMbIX
IIpoleccax M SABJICHMSX; IMPOBOAUTH BBIBOJABI M 3aKIKOYECHUS; YMEHUS MPUMEHATH B IpOLEcce
MO3HAHUS MOHATUS (IPEIMETHBIE U METalpeMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
UCTOJIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MOJAEIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HaK
(cUMBOJI BJIeMEHTa), XUMHUYecKask popMysia U ypaBHEHHE XMMHUECKON peakuu — Mpu pelieHnn



yueOHBIX 3a/ay; C YYETOM ATHUX MOJIENbHBIX MPEICTaBICHUM XapaKTepH30BaTh H3ydaeMble
XMMHUYECKHE BEIIECTBA U XUMUYECKHUE PEaKIIUH.

ba3zoBble wuccienoBare/lbCcKue AecTBUS (MeTOAbI HAYYHOI0 TO3HAHMS BelIECTB H
sIBJIEHUI):

YMEHHUSI IPUMEHSATh METO/Ibl HAYYHOTO MO3HAHUS BELIECTB U SIBJICHUN HA IMIIMPUIECKOM U
TEOPETUUYECKOM YPOBHSX B Yy4YeOHOM T[O3HAaBAaTEIbHOW M MPOEKTHO-UCCIIEI0BATEIbCKON
JesATEeIbHOCTH;

YMEHUSI UCIOJIb30BaTh IMOCTABJICHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA IMO3HAHUS M
CaMOCTOSITENIbHO CTaBUTh BOIPOCHI;, aHAIM3UPOBATh (HAKThl, BBIABIATH U (POPMYIHPOBATH
npo0iieMy, ONpeneNiaTh Leidb U 3a/ladl, COOTBETCTBYIOIIME PEIIEHUIO0 MPOOJIEeMbl; MpeuiaraTh
OMUCATEIbHYIO WM OOBSICHUTEIbHYIO THUIIOTE3Yy M OCYIIECTBISATH €€ MPOBEPKY; YMEHUS
MIPOBOANTH H3MEPEHUS HEOOXOUMBIX ITAPAMETPOB, BEIYUCIICHUS, MOACITUPOBAHNE, HAOIIOICHUS
U DKCIEPUMEHTHI (pealbHble M MBICICHHBIE), CAMOCTOSTEIBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBath 00001IeHNs U BBIBOJBI MO PE3yJIbTaTaM MPOBEICHHOIO OIbITa, UCCIIECI0BAHUS,
COCTaBJISITh OTYET O MpOETIaHHON paldoTe;

Pabora ¢ undpopmanmeii:

YMEHHsI OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(OpMANUU (HAyYHO-TIOMYJspHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUsA, CIpaBOuYHble mocolus, pecypcel VHTepHETa);
aHaJIM3UpoBaTh  WH(MOpPMAIMIO U  KPUTUYECKH  OLIEHUBATh €€  JIOCTOBEPHOCTh U
HEMPOTHUBOPEYUBOCTh, OTOMPATh M MHTEPIPETUPOBATH MH(POPMAIIHIO, 3HAYUMYIO JJISI PEIICHUS
yueOHOM 3a/la4yl; YMEHUsI MPUMEHATb pa3jMyuHble METOJbl W (POPMYIUPOBATH 3alPOCHl MPHU
noucke u 0Toope nHpopMaIuu, He0OXOJUMOMN sl BEIOJTHEHHS YU4eOHBIX 3a[a4; UCIIOIb30BaTh
WH()OPMAIIMOHHO KOMMYHHUKATHBHBIC TEXHOJOTMM M PA3JIMYHBIE TIIOMCKOBBIC CHCTEMBI;
CaMOCTOSITCIILHO BBIOMPATh ONTUMAIBHYIO (OpPMY TMPEACTABICHUS HWHPOPMAIUU (CXEMBI,
rpaduku, auarpaMMsbl, TaOJIUIIbI, PUCYHKH U Apyrue (GOpMbl); YMEHUS UCIOIB30BaTh HAYYHBIN
S3BIK B KAUECTBE CPEACTBA PabOTHI C XUMUYECKON MH(pOpMAIUEil; MPUMEHITh MEXKIIPEIMETHBIC
(pusnueckue U MaTeMaTHYECKUE) 3HAKU M CUMBOJIBI, POpPMYIIbl, a00OpeBUATYpbl, HOMEHKIIATYPY,
WCII0JIH30BaTh U MTPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

1) ymeHus oO1ieHus (MMCbMEHHOM U YCTHON KOMMYHUKAIIUN):

IPEJICTaBIIATh TMOJTYYEHHbIE pPe3yJbTaThl IO3HABATENbHON [EATENbHOCTH B YCTHBIX U
INUCbMEHHBIX TEKCTax; IyOJMYHO BBICTYNATh C Ipe3eHTalued pe3yslbTaTOB BBIOJIHEHUS
XMMHUYECKOTO 3KCIepUMEHTa (UcCcie10BaTelbCKON J1ab0OpaTOpHONW MIIM MPaKTHUECKOW paboTHI,
y4eOHOro MpPOEKTa); B X0Jie Juaiora u (Uiu) AMCKYCCUU 3a/laBaTh BOIIPOCHI IO OOCYKAaeMoin
TeMe U BBICKa3bIBaTh HJeH, (HOPMYJIHPOBATh CBOU IMPENTIOKEHUS OTHOCUTENILHO BBINOIHEHUS
IIPEJI0KEHHON 3a1auH.

2) yMeHHs y4eOHOr0 COTpYIHUYECTBA (ITPYIIOBast KOMMYHUKAIUS):

y4acTBOBaTh B TIPYNNOBBIX (opMax pabOThl: IUIAHUPOBATH OPraHU3aLUI0 COBMECTHOMN
paboThI, ONpeNeisITh CBOIO POJib, PACHPENEIATh 3a/ladll MEXAYy WICHaMU TPYIIIbI; BBITOIHSITD
CBOIO 4acTh pabOThI, KOOPIAMHUPOBATH CBOM JEHCTBUA C ACHCTBUSAMM JAPYIHX UICHOB KOMaH]IbI,
OTpeNeNATh KPUTEPUH IO OIEHKE KadecTBa BBIOJHEHHOH pabOThl; pemaTh BO3HHKAIOIIUE
npoOJeMbl Ha OCHOBE ydeTa OOLIMX MHTEPECOB M COINIaCOBAaHUS MO3MIMMH, y4yacTBOBaTh B
o0cyXJ1IeHUU, 0OMEHEe MHEHUSIMH, «MO3TOBOM IITypMe» U JpYTrux (GopMax B3auMoIeHCTBUS.

Pery1siTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUS



OBnajgeHue yHMBEPCAIBHBIMU YYEOHBIMU PETYIATUBHBIMU JACHCTBUAMM BKJIHOYAET
pa3BUTHE CaMOOPraHU3ALUH, CAMOKOHTPOJIS, CAMOKOPPEKIMH, B TOM YHUCIIE: YMEHHUs peliarb
y4eOHbIE U UCCIIEIOBATEIbCKUE 3a/1a4M: CAaMOCTOSTEIIEHO BBHIOMPATh CIOCO0 pelieHus: y4eOHOou
3aJaun (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIICHUS, BbIOMpATh Hamboyiee MOIXOISAIUN ¢
YUETOM CaMOCTOSITEIbHO BBIAEICHHBIX KPUTEPUEB), MJIAHUPOBATH CBOIO pabOTy MpH pELICHUU
y4eOHOIl WM  HCCIIeZOBAaTEeNbCKOM  3aJaud; HAa OCHOBE IIOJIyYEHHBIX  pEe3yJbTaToOB
¢dopmynupoBaTh 000OIIEHHS W BBIBOJBI, NMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCOB;
AQHAIN3UPOBATh PE3YJbTATHI: COOTHOCUTh CBOU AECMCTBUSI C IUIAHMPYEMBIMH pE3yJbTaTaMH,
OCYILIECTBIISITh CAMOKOHTPOJIb JESATEIBHOCTH; KOPPEKTUPOBATh CBOIO IEATEIBHOCTH HA OCHOBE
CaMOAaHaJIM3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ysbTaThl OCBOEHHS NPOrpaMMbl [0 XHUMHHM OCHOBHOI'O OOILEro
o0pa3oBaHus Ha yIJIyOJEHHOM YpOBHE MMEIOT OOLee COAEP)KaTEeIbHOE SAPO C MPeAMETHBIMU
pe3yibTataMu 0a30BOr0 YpOBHS, COTJIAaCOBaHbI MEXIY COOOM, YTO MO3BOJISIET PEAlN30BBIBATH
yriayOleHHOe M3y4yeHHE KaK B paMKax OT/AEIbHBIX KJIacCOB, TaK M B paMKax pealu3aluu
WH/IMBUIYAIbHBIX 00pa30BaTENbHBIX TPACKTOPUH, B TOM YHCIE HCIOJB3YSl CETEBOE
B3anMoJieiicTBue opranuzanuu. I1o 3aBepiieHny peaau3anuy IporpaMMbl yriayOJIeHHOIO YPOBHS
oOyyaromuecs: CMOTyT JIeTajlbHee OCBOUTh MaTepuall, OBJIAJAETh PACIIMPEHHBIM KPYTrOM MOHATUI
Y METOJIOB, pelIaTh 3a7a4n 00J1ee BHICOKOTO YPOBHS CIOKHOCTH.

[IpenMeTHble pe3ysbTaThl BKJIKOYAIOT: OCBOEHHE OOYYaAIOLIMMUCS HAy4YHBIX 3HAHHM,
YMEHUH U croco0oB JIEHCTBUM, cnenuduyeckux i MpeaMeTHON o0sacTu «XHUMHUSA»; OCHOBBI
HAy4YHOT'O MBIIUIECHUS; BU/bI IEATEIBHOCTH 10 MOJyYEHUIO HOBOTO 3HAHUS, €r0 MHTEpIPETaLuHy,
peoOpa3OBaHNI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUE€OHBIX U PEabHBIX KU3HEHHBIX YCIIOBUSX;
00€eCTeYnBaOT BO3MOKHOCTh YCIIEIITHOTO O0YYEeHHS Ha CIEAYIOIIEM YPOBHE 00pa30BaHU.

K xoHnmy oOydenust ¢ 8 knacce y oOyuyawmerocss Oyayr cpopMHpOBaHbI cCJeIyllIue
NpeIMeTHbIC Pe3y/IbTaThl H3y4YeHUs] XHMHHU Ha yIJIy0JIeHHBIM YPOBHe:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHATHUN: aTOM, MOJIEKYJa, XUMUYECKUUN
AIIEMEHT, METaul, HeMeTalll, aJUIOTPONMs, MPOCTOE BELIECTBO, CJIOXHOE BELIECTBO, CMECh
(omHOpPONHAS M HEOJHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsi M MOJIEKYJIIpHAs Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHas Macca, MaccoBas JOJs XHMHUYECKOTO DJJEMEHTAa B
COEITMHEHUH, MOJIIPHBI 00BbEM, OTHOCUTEIIbHAS MJIOTHOCTh I'a30B, OKCHUJI, KUCIOTa, OCHOBAHUE,
coJib, aM(OTEpHbIA OKCHJ, aMPOTEepHBIH TUIPOKCHUJ, XUMHUYECKas peaklus, KiIacCHUPHUKaIUsi
peaKIMii: peakluy COeTMHEHUs], PEaKIMH PA3I0KEHHsI, PeaKLUU 3aMEelIeHUs], peakui oOMeHa,
9K30- U SHAOTEPMHUECKUE pEeaKIUH; TEIIOBOM 3¢ (deKT peakuuu; sapo aroma, 3JIEKTPOHHBIN
CJIOM aTtoma, arToMHasi opOuTalb, pajilyc aToMa, XMMHUYECKas CBSA3b, MOJISIpHAs M HEMOJIIpHas
KOBaJI€HTHAas CBs3b, HOHHAsl CBS3b, MOH, KaTMOH, aHMOH, PacTBOpP, MaccoBasl JOJs BELIECTBa
(IpolleHTHAsT KOHIEHTpalKsi) B pacTBOpe, MOJSpHAs KOHIEHTpalMs BELIeCTBa B PacTBOPE;
AIIEKTPOOTPULIATEIBHOCT, CTEIIEHb OKHCIIEHUS, OKMCIUTEIN U BOCCTAHOBHUTEIH, OKUCICHHUE U
BOCCTAHOBJICHHE, OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIUU, METOJ] JIEKTPOHHOTO OajaHca;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHATHH M TNPUMEHSTh 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIOJIb30BaTh XMMUYECKYIO0 CUMBOJIUKY JJISl COCTaBJIEHUS (POpMyI BEIIECTB U YPaBHEHUI
XUMUYECKHUX PEAKINN;

ONpeeNaTh BAJEHTHOCTb AaTOMOB JJIEMEHTOB B OMHApHBIX COEIUHEHMSX, CTENEHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPUHAIIICKHOCTD BEIIECTB K ONPEICICHHOMY



KJIacCy coeAuHeHUuW 1o ¢dopmysaM, BHABl XUMHUYECKOW CBs3M (KOBAJICHTHOW M WOHHOW) B
HEOPTaHMYECKUX COCAMHCHUSX;

pacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHHS MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa,
[Tepuonnueckoro 3akona JI. 1. MenneneeBa, aroMHO-MOJIEKYJISIPHOM T€OpUH, 3aKOHA ABOTaIpO
U ero CIEICTBUHM, TMNPEACTaBICHUH O HAYYHBIX METOJAaX IIO3HAHWUS, B TOM YHCIE
SKCIIEPUMEHTANBHBIX U TEOPETUYECKUX METOJaX MCCIEJAOBaHUS BEIIECTB U H3YYCHHUS
XAMHYECKUX PEAKIUM;

JIEMOHCTPUPOBATh TMOHHUMAHHUE TEPUOJUYCCKON 3aBUCUMOCTA CBOWCTB XUMHUYECKHX
3JIEMEHTOB OT uX nosoxenus B [lepuoauueckoii cucreme:

ONKCHIBAaTh U  XapakTepu3oBaTb TabnuunHyro Qopmy Ilepuonnyeckoit cucTemsl
XUMHUYECKHUX JJIEMECHTOB: pa3lindaTh TMOHATHS «TJIaBHAs MOArpymma (A-Tpymnmna)» U «mo0odHas
noarpynna (b-rpymnma)y, «Manbie mepruoab» U «OOJbIITNE IEPUOIBIY;

COOTHOCUTh O0O3HAuUeHUs, KOTOphle HMelTcs B Tabmuue «llepuoanueckas cucrema
xumuueckux snemeHToB JI. M. MenneneeBa», ¢ YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS
aTOMOB XHMHYECKHX D3JEMEHTOB (COCTaB M 3aps] sapa, oOImee 4YHCIO JIIEKTPOHOB U
pacnpenesieHne ux Mo 3JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b MOJOXKEHHs 37eMeHTa B [lepuonuyeckoil cuctemMe ¢ pacmpenesieHueM
3JIEKTPOHOB IO YHEPIETUYECKUM YPOBHSM, MOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
NIEPUOJIOB;

KIIACCU(UITUPOBATh XMUMHUYECKHAE JJIEMEHTHI, HEOPTraHWYECKHE BEIIEeCTBA, XHUMHYCCKUC
peaxiuu (1o YUCIy ¥ COCTaBY YYaCTBYIOUINX B PEAKI[UH BEIIECTB, M0 TEINIOBOMY 3P deKTy);

XapaKTepu30BaTh (OMUCHIBATDH) (U3UUYECKUE U XUMUYECKUE CBOWCTBA MPOCTHIX M CIOKHBIX
BEILIECTB: KHUCIIOPOAA, BOAOPOJA, BOAbI, OO0IIME XMMHMYECKHE CBOMCTBA OKCHJAOB, KHUCIOT,
OCHOBAaHWUW W COJIeH, TEHETHYECKYI0 CBS3b MEXKIYy HHUMH, TMOATBEPXKAas IpPUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIA;

OMKCHIBATh POJb KHUCIOPOJA, BOAOPOAA M BOJABI B MPHUPOAHBIX MPOIECCaX, B KUBBIX
OpraHm3Max, WX TPHUMEHEHHE B Pa3JIMYHBIX OTPACISIX MPOMBIIUICHHOCTH, BO3MOXHOE
UCIIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATH, M TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX COCTaBa U
CTPOEHHUS, BO3MOXXHOCTH MIPOTEKAHUS XUMUUYECKUX MPEBPAILIEHUH B pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTENBHYIO MOJICKYIISIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MOJISPHYIO
Maccy CMECH, MOJIbBHYIO JIOJII0 XMMHUYECKOIO 3JEMEHTa B COEAMHEHHH, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEHTa 1Mo GopMylie COeANHEHHS, HaXOAUTh MPOCTEiIyo ¢GopMyny BelecTBa
M0 MAacCCOBBIM WJIM MOJBHBIM JOJSM D3JIEMEHTOB, MAacCOBYIO JOJIO BEIIECTBa B PacTBOpE,
MOJIIPHYIO KOHIICHTPAITMIO BEIIECTBA B PACTBOPE, IMPOBOJUTH pacdeThl 10 ypPaBHEHHUSAM
XUMUYECKON PEAKIINN;

MPUMEHSTh OCHOBHBIC OIEpaIli MBICIUTEILHOW NEATENIbHOCTH — aHalW3 U CHHTE3,
CpaBHEHHME, O00OOIIeHHe, CHCTEMaTH3allMio, KIAcCU(UKAIMIO, BBISBICHHE MPUYUHHO-
CJICJICTBEHHBIX CBSI3CH — JIUISl U3YUCHUST CBOMCTB BEMIECTB M XMMHUSCKUX PEAKIIMH, €CTECTBEHHO-
HayYyHbIC METOJBI TO3HAHHWS — HAONIOJICHUE, W3MEPEHHE, MOJICIIMPOBAHKE, SKCIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIN) — JIJIs1 OCBOCHHS YI€OHOTO COICPKAHMS;

PacKpbhIBaTh CYIIHOCTh MPOIIECCOB OKUCICHUS U BOCCTAHOBJICHHUS, COCTABISATh YPABHEHHUS
MPOCTHIX OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKITUHN (METOIOM JIEKTPOHHOTO OanaHca);

YCTaHABIIMBATh CBS3M MEXIy PEAbHO HAOIIOJaeMBIMA XUMHYCCKHUMH SIBJICHUSIMH U
MpoIecCaMy, MPOUCXOISIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBSICHATH MPUYHMHBI MHOTOOOpa3us
BEIIECTB, COOTHOCUTh XUMHUECKHUE 3HAHUS CO 3HAHUSAMU IPYTUX YUeOHBIX MPEAMETOB;



coOmomaTh mpaBwiia Oe3omacHOW paboThl B J1a0OpaTOpUU  TIPH  MCIOJb30BaHUHU
XUMHUYECKOH TOoCynbl U OOOpyHOBaHHWs, a TakKe TNpaBuUia OOpalIeHHWs C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKLMSIMU BBIIOJIHEHHS JTA0OPATOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO
MOJTYYEHUIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOJa), IPUTOTOBICHHUIO
pacTBOpOB C ONpPEACICHHOW MacCOBOM JIOJEd PACTBOPEHHOI'O BELIECTBA, PEUICHUIO
AKCIEPUMEHTAIbHbBIX 3a71a4 1) TEeMe «OcHOBHEIC KJ1aCChI HEOPraHUYECKUX
COEMHEHUIN»;IEMOHCTPUPOBATH BJIAJICHUE OCHOBAMU XMMHUYECKOW IPaMOTHOCTH, BKIIFOYAIOILIEH
yMeHHsI 0€30MacHOTO OOpalICHHs C BEIIECTBAMU, HCIIOJIb3YEMbIMH B TOBCEIHEBHOW >KM3HH, a
TaK)Ke 3HAHWE TTPaBUJI MOBEICHUS B IIEJISIX COEPEIKECHHSI 3JJOPOBbS U OKPYKAIOIICH CPEIbI.



COJAEP)KAHUE OBbYYEHUA
8 KJIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

XuMus — BakHasi 00JIaCTh €CTECTBO3HAHUSA U MPAKTUYECKOHM NEATEIBHOCTH YeJIOBEKa.
[lpenmer xumun. Pomp XxumuM B KM3HM uYenoBeka. Kparkue cBeleHus 00 HMCTOpUU
BO3HUKHOBEHHUS U Pa3BUTHUS XUMHM. XUMUS B cucTeMe HaykK. Tena u Bemecra. dusnueckue u
XMMUYECKHUE CBOMCTBA BEILIECTB. Arperarble COCTOsIHUSA BellecTB. [loHsTHE O TEOpEeTHUECKUX U
SMIIMPUYECKUX METO/axX IO3HAaHUS B ECTECTBEHHbIX Haykax. lIpencraBieHuss o HaydyHOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: HaOII0/IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHHE,
BbluncieHue. IlpencraBiaeHuss 0 HaydHOM IIO3HAHMM HAa TEOPETHYECKOM YPOBHE: HAay4HbIE
¢axThl, mpobiieMa, TUIOTE3a, TEOPHs, 3aKOH.

S3p1k XxuMun. ICTOYHUKHA XUMUYECKON HH(OpPMAITUH.

[TonstTe o mMeromax paboThl ¢ XUMUYecKUMHU BemniectBamu. OOOpyAOBaHME MIKOIBHOM
XUMUYeCKo aboparopun. [IpaBuia 6e3omacHoro oOpaiieHus ¢ BEIeCTBaMU M JaOOpaTOPHBIM
000pyI0BaHUEM.

Yucteie BemecTBa U cMmecH. [IpupoanHble cMecu: BO3AYyX, MNPUPOAHBIN ra3, HE(Th,
MPUPOJHBIE BOJbI, TOPHBIE MOPOAbl U MHUHEpabl. [IOHATHE O TOMOIEHHBIX M T'€TEPOreHHBIX
cmecsx. CriocoOwl pa3enieHus cmeceit. O49rcTKa BEIIecTs.

BemectBa u xumuueckue peakuMU. ATOMBI M MOJEKYJbl. XUMHYECKHE AJIEMEHTHI.
CuMBOJIBI XUMUYECKUX 3J€MeHTOB. [IpocTeie U cioxkHble BemiecTBa. MeTallibl U HEMETAJUIbIL.
BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX OJJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OnpeneneHne BaJEeHTHOCTH D3JEMEHTOB IO  (opmyiaam
OMHapHBIX COEJUHEHUH M cocTaBlieHHE (OpMyNn OMHAPHBIX COEJUHEHHUH MO BaJEHTHOCTH
aneMeHToB. OTHOCUTENBHAsA aroMHas Macca. OTHOCUTENbHAsE MOJIEKyJsIpHas Macca. MaccoBas
JI0JIs XUMHYECKOT0 3JIeMeHTa B coequHeHnu. Haxoxaenue npocreiineil ¢popMyiibl BelIecTBa 1o
MacCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAacChl U
quciaa CTPYKTYpPHBIX €IMHUIl BemlecTBa. PacdeTsl mo (opmynamM XHMHUYECKHUX COEIMHEHHH.
MonspHas Macca cMecH BellecTB. MousibHasE A0JS XMMHYECKOIO 3JIEMEHTa B COEAMHEHMHU.
Haxoxnenue npocreiinieid (popMyIibl BelecTBa 0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

@usnyeckue U XMMHUYECKHE SIBICHHUA. XMMHMUYECKas peaklus U €€ NPU3HAKU. Y CIOBHS
IIPOTEKAaHUsI XMMUYECKHUX PEAKIUI. 3aKOH COXPAHEHNUSI MacChl BEIECTB. ATOMHO-MOJIEKYJISIpHAs
teopud. KuzHp u gesarenbHocTh M.B. JlomMoHocoBa. XuMHYecKue YypaBHEHUA. THIbI
XUMHYECKHX peakuui (COeIuHEHHs, pas3loKeHMs, 3aMelleHus, oOmeHa). Pacuersl mno
XUMHUYECKUM YPaBHEHUSIM.

OKCHEpUMEHTAILHOE U3yUEHHUE BEILIECTB U SIBJICHUH. 3HAKOMCTBO C XUMUYECKON NOCYA0H,
¢ mpaBwiamMu paboTel B Jaboparopud U MpHeMaMH oOOpaileHuss ¢ J1abopaTOpHBIM
o0opynoBanueM. M3ydyenwe u omnucaHue (U3MUECKUX CBONCTB 00pa3loB HEOPraHHMUECKUX
BEIIIECTB — METAJUIOB M HeMeTayu1oB. Habmoienne pusnueckux (miaBieHUue BOCKa, TassHUE JIbJA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJEHCAllMsl BOJbI) 1 XUMHUECKUX (TOpeHHe CBEYH,
MIPOKAJIMBaHUE METHOW MPOBOJIOKH, B3aUMOJIEHCTBUE COJBI WM MeJa C COJITHOM KHUCJIOTOMN)
aprneHuidl. O3HakomiieHHe ¢ oOpa3laMu BellecTB KoiaudecTBoM | wmonb. HaOmiopenue u
OIKCaHKE NMPU3HAKOB MPOTEKAHMUS XUMHUYECKUX peakIil (pa3ioskeHue caxapa, B3auMoJieiicTBue



CEepPHOM KHUCIOTHI C XJIOPHAOM Oapus, MojdydyeHue W pasiokenue ruapokcuna menu (Il) mpum
HarpeBaHWM, B3auMojJeWcTBUE kene3a ¢ pactBopoMm comu menu (l1). M3yuenume cmocobGoB
paszieneHuss cMmecedl (C TMOMOUIbI0 MarHuTa, (UIBTPOBAaHHWE, BBIIAPUBAHUE, IMCTUILUISALIMS,
xpomarorpadus), IpoBeeHHEe OYUCTKU MOBapeHHOI conu. HabmiozeHne u onucaHue ONbITOB,
WUTIOCTPUPYIOIIMX 3aKOH COXPAHEHHUS MACCHI.

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYeCKNX BelleCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3zoB. CocraB Bo3ayxa. 3akoH ABOrajapo.
Monspublii 00béM ra3oB. OTHOCHUTENbHAs IJIOTHOCTH Ta3oB. OmpenelneHne OTHOCUTEILHOU
MOJIEKYJISIPHOM Macchl ra3000pa3HOr0 BEIIECTBA MO H3BECTHOW OTHOCUTEIHHOW IJIOTHOCTH.
OObEMHBIE OTHOLIEHUS Ta30B MIPU XUMHUECKHUX PEaAKIIHSIX.

Kucnopon — snemeHT M mpocTtoe BemiecTBo. HaxokaeHue Kuciopoga B IPUPOJE,
¢du3nUeckrue ¥ XUMHUYECKUE CBOMCTBA (PeaKkIMK TOPEHUs U OKHCcIeHus). [Ipoeccsl OKHCIeHHS B
xuBoil mpupoge. Oxcunpl. I[lpumenenue kucinopoaa. CrnocoObl MOJy4EeHHS KHCIOpOAa B
naboparopun W mpombliiuieHHOCcTU. [lonstue o karamuzarope. KpyroBopor kucinopoma B
npupoze. O30H — ajutoTporHas MoAuQuKanus Kuciaopoaa. O30HOBBIN CIIOH, €ro 3HAYCHHUE IS
JKUBBIX OpraHu3MoB. Pa3pyiiieHue 030HOBOIroO ciosl.

TemoBoit >h(exT XuUMHUYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHAOTEpMHUECKHUE peakuuu. TomnuBo. Mcmonp3oBaHue yrisi U MeTaHa B KauyecTBE TOIUIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHuKOBOM 3¢ dekTe.

Bogopon — oanemeHT u mpocroe BemecTBo. HaxokaeHue Bogoposa B IPUPOJE,
dbuznyecKkrue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, ClIocoOb! monydeHus. [TonsTHe 0 KucaoTax
u cojsix. Mcnonp3oBaHue BOJIOPO/Ia B KaUueCTBE TOILIMBA.

Bopna. ®usnueckue cBoiictBa BoAbl. Bona xak pactsopureins. PactBopsl. HaceleHHble 1
HEHACBILIEHHbIE pacTBOpbl. PacTBopuMocTh BemiecTB B Boje. DakTophl, BIMsIOMIHME Ha
pPacTBOPUMOCTh TBEPABIX M Tra3000pa3HbIX BemiecTB. CrocoObl BBIPAKEHHsS] KOHLEHTpAIUU
pacTBOpPOB: MaccoBasl JI0JI1 PAaCTBOPEHHOTO BEILIECTBA, MOJIApHAs KOHIEHTpanus. Pousb
pPacTBOPOB B MPUPOJIE U B )KU3HU YEJIOBEKA.

Xumnueckue cBoiicTtBa Bojbl. [loHstne 00 ocHoBaHusix. [loHsTHe 00 WHIUKATOpax.
KpyroBopot Bozbl B npupone. 3arps3HeHHe NPUPOIHBIX BOJ. OXpaHa M OYMCTKA IPUPOIHBIX
BOJI.

Knaccudukanuss neopranmyeckux coenuHeHuid. Oxcuabl. Kriaccudukamus OKCHIOB:
conmeoOpa3sywomue  (OCHOBHbIE,  KHUCIOTHbIE, amQoOTepHble) U  HecojeoOpa3yollue.
Me:xyHaponHas HOMEHKJIaTypa OKCHIOB. TpHBHalbHbIE Ha3BaHMs OKcuaoB. dusmueckue u
XapakTepHble XWMHYECKHE CBOMCTBA OKCHJIOB (B3aMMOJICHCTBHE C BOJAOH, C KHUCIOTaMu U
OCHOBaHUSIMH, C IpYTUMH okcugamu). [lomyuenue okcuios.

[TonsiTe O TMIPOKCHIIAX — OCHOBAHMSIX M KHUCIOPOJCOJEP)KAIINX KHUCIOTax. KuCIOTHI.
Knaccugukarnus kucnor. MexayHapoaHas HOMEHKJIATypa M TPUBHAJIbHbIE Ha3BaHHs KHCIOT.
@u3nyecKkue U XUMHUYECKHE CBOMCTBA KHUCJIOT (B3aUMOJEHCTBUE C METaNIaMH, C OKCHUIAMH
METaJIJIOB, OCHOBaHUSIMH U cosisimu). Psan aktuBHoctu metayuioB H.H. bekerosa. Ilomyuenue
kucaoT. Kuciorel B npupoe, IpUMEHEeHNEe BaXKHEUIIINX KUCIIOT.

OcnoBanus. Knaccudukamust OCHOBaHMH: MIETOYM W HEPACTBOPHMBIE OCHOBAHUS.
MexnyHapoaHas HOMEHKJIATypa OCHOBaHUM. TpuBHalIbHbIE Ha3BaHMs ocHOBaHUU. [llenoun, nx
CBOIicTBa (B3aMMOJEICTBUE C KHCIOTHBIMH OKCHUJIAMH, KHCIOTaMH U COJSIMH) U CIOCOOBI
nosydeHusi. HepacTBopuMmbie OCHOBaHMs, MX CBOWCTBA (B3aMMOJEWUCTBHE C KHCIOTaMH) U
cnocoObl nosyueHus. AmdorepHocts. [loHsaTHe 00 amdoTepHbIX TMApPOKCUAAX (Ha mpumepe



THJIPOKCUIOB IIMHKA M aJIOMHHHA): XMMUYECKHE CBOWCTBA (B3aMMOJAEHCTBUE C KHUCIOTaMHM U
1IEeJI04YaMH) U MTOJIy4YEHHUE.

Conu (cpeanue, KUCIble, OCHOBHBIE, IBOMHBIE). MexayHapoaHas HOMEHKJIATypa COJIEH.
TpuBuanbHble Ha3BaHUs cojiel. PU3MUECKUE U XapAaKTEPHbIE XMMUYECKUE CBOMCTBA HA IIpUMEPE
cpennux coneit. [Tonyuenue coineil.

I'eHeTnyeckas CBA3b MEXAY KJIaCCAMHA HEOPraHWUYECKUX COCIUHEHHUMN.

OKCIEpUMEHTAILHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

KOJIMYECTBEHHOE OIPECIICHUE COAEPKAHUSI KUCIOPOAA B BO3AYXE;

HOJIy4eHue, coOupaHue, pacro3HaBaHUe U U3y4eHHE CBOMCTB KHCIOPO/a;

HaOJII0IeHuEe B3aMMOJICHCTBUS BELIECTB C KHUCIOPOJAOM U YCIOBUH BO3HUKHOBEHHUS U
IIPEKPALLEHUS TOPEHUS;

O3HAKOMJICHHE C 00pa3iaMy OKCHJIOB U OIMCAHHUE UX CBOWCTB;

HoJIy4eHue, coOupaHue, paclo3HaBaHUe U U3y4eHUEe CBOMCTB BOAOPOAa (TOpeHHe);

B3auMo/ieiicTBre Bogopoa ¢ okcuaom meau (11);

UCCIIEIOBaHNE 0COOEHHOCTEH PacTBOPEHMS BELIECTB C PAa3IMYHON PACTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEICIIEHHON MOJSPHON KOHILIEHTpAalMed pacTBOPEHHOIO
BELICCTBA;

B3aMMOJICICTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJIbIIUEM);

OIPENIETICHUE PACTBOPOB KHUCIIOT U IIEJI0YEH € ITIOMOIIBIO MHANKATOPOB;

uccieloBaHre 00pa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

u3ydeHue B3aumonencTus okcuaa menu (ll) ¢ pactBopoM cepHOM KHMCIOTBI, KUCIOT C
METaJUIAMH, PEaKIINi HENTpAIU3aluy;

[IOJIyUEHUE HEpPacTBOPUMBIX OCHOBAHMMN, BBITECHEHHME OJIHOTO MeTaylyla JPYIUM U3
pacTBoOpa cony;

B3aMMOJEICTBYE THAPOKCUAA INHKA C PACTBOPAMHU KHMCJIOT U IIEJI0YEH;

pelIeHrne SKCIEePUMEHTAJIbHBIX 3a7ad Mo TeMe «OCHOBHBIE KJIacChl HEOPTaHWYECKUX
COCTUHEHUINY.

Iepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementros JI. M.
MenpeieeBa

Crtpoenue aToMOB. XuMHUecKasi CBA3b. OKUCINUTENbHO-BOCCTAHOBUTENIBHbBIE PEAKLINU.

[lepBble TOMBITKH KJIACCU(PUKALNUU XUMHUECKUX 3yieMeHToB. [loHsTHe o rpynmax
(cemeiicTBax) CXOJHBIX 3JEMEHTOB: IIEJOYHBIX M IIEJIOYHO3EMENIbHBIX METajulaX, rajoreHax,
UHEpPTHBIX (OJAaropoJIHBIX) rasax. OJIEMEHTHI, KOTOpble 00pa3zyroT aM(oTepHbIe OKCHIBI U
TUIPOKCHU/IBI.

[Tepuoanueckuii 3akoH. OTkpeiTHe Ilepuonnueckoro 3akona. Ilepuonuyeckass cucrema
xumuyecknx sneMeHToB JI. . MenneneeBa. KopoTkonepuoanas u JUIMHHONIEpUOIHAS (OPMBI
tabmuip! «Ilepuonnyeckas cucrema xumuueckux snementoB [I. M. MenneneeBay. [lepuonsl u
rpynnsl (A- u b-rpymnnsr).

Ctpoenne aroMoB. CoctaB aToMHbIX saep. M3orombl. PagnoakTUBHOCTh. DJIEKTPOHBI.
DNeKTpoHHAs OpOMTANlb. DHEPreTHYeCKUe YPOBHU W IMOIYpPOBHH aroma: S-, pP-, d-opOurtamy.
DJNeKTpOHHbIE KOH(UIYpallMu M HIEKTPOHHO-Tpaduueckue ¢opmyiasl aromMoB. Puszndeckuit
CMBICI TOPSIIKOBOIO HOMEpa, HOMepa Mepuojia U rpynmbl 3aemMeHTa. CTpoeHue 3JeKTPOHHBIX
obosouek aroMoB TepBbIX 20 xumuueckux siemeHTOB Ilepmommueckout cucremsr J[. .
MenzeneeBa: pacnpeleeHUe JJIEKTPOHOB IO JHEPreTUYECKUM YpPOBHSAM, IOIYPOBHSAM U
opouransam. ®uznueckuii cmbica [lepuoanyeckoro 3akoHa.



3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB I10 IpynnaM U nepuogam. MzMeHeHne KMCcI0THO-OCHOBHBIX CBOWCTB
COECIMHEHUI XMMHUYECKUX JIEMEHTOB B IEpUOJAX M Ipylnax. XapaKTepUCTHKAa XUMUYECKOTO
3JIEMEHTA MO ero noyoxkeHuto B [lepuoanueckon cucreme 1. 1. Menneneena.

3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. Jl. 1. MenpaeneeB — y4eHbI U IpakIaHKH.

DNEeKTPOOTPULATEIBHOCTh ~ XMMHUUYECKUX  DJIEMEHTOB. XHMHMUYECKas CBs3b. Bumsl
XUMHUYECKON CBSI3U: KOBAJIECHTHAs MOJSPHAas CBsA3b, KOBAJIECHTHAs HENOJSIPHAs CBSA3b, MOHHAs
CBs3b. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHON U MOHHOM CBSA3H. DJIEKTPOHHBIE U CTPYKTYpPHBIE
dbopmyiibl BemiecTB. KaTHOHBI M aHHOHBI.

Kpucrannuueckne u amopduble BemecTBa. THMBI KPUCTALTMYECKUX PEIIETOK: HOHHAs,
aTOMHas1, MOJIEKYJIApHAs U UX XapaKTEPUCTUKHU.

Crenenp okucnenus. OrmpeneneHue CTeNeHEHd OKHUCIEHUS AaTOMOB B OMHAapHBIX
coequHeHUsX. OKUCIUTETHbHO-BOCCTAHOBUTEIbHBIE peakuuu. lIporecchl OKUCIHCHHS U
BOCCTaHOBJEeHMs. OkuciuTenu u BoccTaHoBUTENM. (CoOCTaBICHHE YPAaBHEHMHM IPOCTHIX
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH W PAacCTaHOBKA B HUX KOA(P(HUIMEHTOB METOAOM
3IEKTPOHHOTO OasaHca.

DKCepUMEHTAIbHOE U3yUEHHUE BEIIECTB U SIBJICHUIA:

03HAaKOMJIEHHE C 00pa3liaMyi METaJJIOB U HEMETAILJIOB;

MOJIEJIUPOBAHUE CTPOEHHUS MOJIEKYN IPHU MOMOIIY PUCYHKOB, MOJEJEH, ANEKTPOHHBIX U
CTPYKTYPHBIX (hOPMYII;

MPOBEJICHUE OMBITOB, HILTIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakify pa3ioKeHUs, COCTUHECHHUS ).

Me:xknpeameTHbie CBSI3U

Peanuszanus MEXNpEeAMETHBIX CBA3EH MPU U3YYEHWU XMMHH B 8 KJlacce OCYIIECTBIISETCS
Yyepes MCMOIb30BaHNe KaKk OOIINX €CTECTBEHHO-HAYYHBIX MOHITHMA, TaK M OHITUN, IPUHSITHIX B
OTJIENbHBIX €CTECTBEHHBIX HAYyKaXx.

OO01re ecTecTBEHHO-Hay4HbIE MOHATHUSA: ABJIEHUE (IIpoLiecc), HayuyHbIM (akT, runoresa,
TEOpHs, 3aKOH, aHaJM3, CUHTE3, KIacCU(PHUKAINs, NePUOJIUYHOCTb, HAOII0IEHUE, SKCIIEPUMEHT,
MOJIEJIUPOBAaHUE, U3MEPEHUE, MOJEIIb.

®usnka: SBICHUS MPUPOAbI, (PU3NYECKUE SBJICHMS, BEIIECTBO, TeJNO, (U3HUECKUE
BEJIMYMHBI, €IUHUIBI HU3MepeHus, o0bEM, Macca, arperatHble COCTOSIHME BEIECTBa, aToM,
QJIEKTPOH, IPOTOH, HEWTPOH, HOH, MOJIEKYJa, CTPOCHHME Ta30B, JKUIKOCTEHM U TBEPABIX
(KpUCTAJUIMYECKHX ) TeJI, DIEKTPUYECKUNA 3apsil, KOJTMUECTBO TEIJIOTHI.

buonorus: Ouocdepa, porocuHTe3, Mpoiecchl 0OMEHa BEIIECTB.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TIOPOJBI, TOJE3HbIE
HCKOIIa€MBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

TexHonorust:  TexHocdepa, MPOU3BOACTBO, XHMHYECKHE  TEXHOJIOTUH,  CBIPbHE,
KOHCTPYKIIMOHHBIE MaTepUabI.






TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u duekTpoHHbIe (LN (POBbLIE)
KonTposabHubie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1.IlepBoHavanbHble XUMHYECKHE TIOHATHS
Xumust — BakHast 00J1acTh
11 €CTEeCTBO3HAHMS U 5 2 bubnnorexa [IOK
' MPAKTUYECKOU JeATEIbHOCTH https://m.edso0o.ru/7f41a636
YeJIoBeKa
BelectBa u xumMuieckue bubnuoreka [{OK
1.2 21 1
peakuuu https://m.edso00.ru/7f41a636
Hroro no pazneny 26
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
21 Bosnyx. Ilonarue o rasax. 12 1 1 bubmmnoreka HOK
' Kucnopoa. Okcubl https://m.eds00.ru/7f41a636
59 Bonopon. Ilonsarue o kucimorax 5 1 bubmmnoreka HOK
' U COJISIX https://m.eds00.ru/7f41a636
53 Bona. PactBopsl. [Tonsitue 00 14 1 1 bu6nmorexa [IOK
' OCHOBaHUSIX https://m.edso00.ru/7f41a636
OCHOBHBIE KJIACChI bubmmoteka IIOK
24 . 16 1 1
HEOPTraHUYECKUX COEAUHEHUN https://m.edso00.ru/7f41a636
Hroro 1o pasneny 48

Pa3pnen 3.11epunonnyeckuii 3axkoH u [lepuoguveckasi cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckast cucrema 18 Bu6muotexa [JOK
' XMMHYECKHX 3j1eMeHTOB 1. U. https://m.edso00.ru/7f41a636
MenaeneeBa. CtpoeHue aToma
XuMHUecKas CBS3b. Bu6 110K
noInoTeKa
32 OKuCIHTEILHO- 16 https://m.edso00.ru/7f41a636
BOCCTAaHOBUTEIIbHBIC PEAKIIHH
Hroro no pazneny 24
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



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

INOYPOYHOE IIJTAHUPOBAHUE

8 KUIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[Ipenmet xumuu. Poiap XuMuM B )KU3HU
11 yenoBeka. MicTopun BOSHUKHOBEHHUS U 1 bubmorexa LHOK
' p https://m.edsoo.ru/ff0d210c
Pa3BUTUSA XUMHH
59 Tena u BemecTBa. Pu3nUeCcKUe 1 1 bu6mmorexa [IOK
XHUMHUYECKHE CBOMCTBA BEIIECTB https://m.edsoo.ru/ff0d23dc
Ou3nyecKkue U XUMHUIECKHUE SIBIICHUS
33 [ToHsITHE O TEOPETUYECKUX METOIAX 1 bubmmorexa [JOK
P A https://m.edsoo.ru/ff0d26ca
MTO3HAHMS
[IpakTuueckas pabora Ne 1 mo Teme
44 "ITpaBusna paboTel B 1a00paTopuu U 1 1 bubnuoreka [IOK
npuémsbl 00palieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d2be8
obopynoBanueM"
YucTteie BemecTBa 1 cMecu CriocoObl bu6mmoreka [IOK
55 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d2a6c
[IpakTuueckas padbora Ne 2 o Teme
6 6 "PazneneHue cMecelt (Ha mpumepe 1 1 bubmorexa [JOK
. P " P https://m.edsoo.ru/ff0d2eae
OYHCTKHU TTOBAPEHHOU COJIN)
77 ATOMBI 1 MOJIEKYJTBI X UMHUECKHE 1 bubnmnoreka [JOK
3JIEMEHTBI https://m.edsoo.ru/ff0d323c
bu6mmoreka [JOK
8 8 IT 1
POCTHIE H CHOAHHIE BetmecTEa https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d5230
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3HaKU XUMHYECKHUX DJIEMEHTOB

BemectBa MOeKyIspHOTO U

bu6mmoreka [IOK

10 HEMOJICKYJISIPHOTO CTPOCHUS https://m.edsoo.ru/ff0d37fa
1 Xumuueckasi popmyna. BaieHTHOCTD bubmumoreka [IOK
aTOMOB XMMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d3a16
12 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB bubmmorexa LIOK
https://m.edsoo.ru/ff0d3b88
13 OrnpezienieHre BaJIGHTHOCTH aTOMOB 10 bubnnoreka [HOK
dhopMyiaM OMHAPHBIX COCTMHCHHIA https://m.edsoo.ru/ff0d5708
14 OTHOCHUTENbHAs aTOMHAs Macca. bubnnoreka [JOK
OTtHocuTeNnbHASE MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d3f34
BoruncneHnuss OTHOCUTENBHOM
15 MOJIEKYJISIPHOM MaccChl BEILIECTB, bubnnorexa [JOK
MOJISIPHOM MacChl, MacChl BEIIECTB U https://m.edsoo.ru/ff0d40c4
KOJIMYeCTBa BEIIeCTBa
MaccoBas 105151 XUMHAYECKOTO
16 JJIEMEHTA B COCIMHEHUH Brrauciaenus bubnnorexka [JOK
MAacCOBOM J0JIM XUMHUYECKOTO https://m.edsoo.ru/ff0d4290
aJeMeHTa o (hopMyIie COeTMHEHUS
17 KonuuectBo BemecTra. Mojib bu6mmoreka [IOK
MonsipHast Macca CMeCH BEILIECTB https://m.edsoo.ru/ff0d4790
XUMUYECKHUE SIBICHUS. XUMUYICCKas bubmuorexa [JOK
18 R
peakuus u €€ Npu3HaKku https://m.edsoo.ru/ff0d50d2
19 3aKOH COXpaHEHHUsI MacChl BEUIECTB bubmmorexa [TOK
https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [JOK
20 XAMHCCKHE YPABHCHIA https://m.edsoo.ru/ff0d542e
21 Tunsl XUMUUYECKUX peakLui bub6nuorexa [IOK



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d542e

https://m.edsoo.ru/ff0d55a0

Pacuérel 10 XUMUYECKUM YPABHEHUSIM

bubmuoreka [JOK

22 KOJIMYECTBA U MacChl HCXOIHBIX
A https://m.edsoo.ru/ff0d5708
BEIIECTB WU MPOAYKTOB PEaKIINH
Breruucienust mo ypaBHEHUSIM
XUMHYECKON peaKInu: KOJTHIeCTBa
23 BEIIECTBA, MACCHI IT0 U3BECTHOM bubmorexa LOK
’ Y https://m.edsoo.ru/ff0d587a
KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WU MPOAYKTOB PEeaKIIHH
Boruncnenus no ypaBHEeHUsIM
XUMHYECKON peaKIny: KOJTHIECTBA
24 BEIIECTBA, MACCHI 10 U3BECTHOM bubnmorexa [IOK
’ y https://m.edsoo.ru/ff0d59e2
KOJIMYECTBY BEIIECTBA, MAcCe
peareHTOB WU MPOAYKTOB PEeaKIIHH
o5 O06001IeHNEe U CUCTEMATU3ALIHS bubmuorexa [JOK
3HAaHUH https://m.edsoo.ru/ffod5b40
26 Kontponsnas pabora Ne 1 o Teme bubnnorexka [JOK
"BemecTBa 1 XuMH4eCcKue peakuuu" https://m.edsoo.ru/ff0d5eba
971 Bo3nyx — cMmech ra3os. [lonstue o bu6mmoreka [IOK
rasax. https://m.edsoo.ru/ff0d6342
28 2 3akoH ABorajipo. MosnsipHblil 00bEM bubnuoreka [IOK
ra3oB https://m.edsoo.ru/ff0d664e
Brrunciienus 00bEMa, KOJIMUeCTBa
293 BEIECTBA ra3a 1o U3BECTHOMY €ro bubmmorera [TOK
. y https://m.edsoo.ru/ff0d664e
KOJIMYECTBY BEIIECTBA, 00BEMY
OrHOCHUTENBHAS ITIOTHOCTH Ta30B
. bubnmuotexa [JOK
304 BrruncieHuss OTHOCUTEIBHOMI

IIJIOTHOCTH I'a30B

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d67ca

OOBEMHBIC OTHOIICHUS TA30B MPH

315 XUMHUYECKUX peakuusix Beraucienus bubmorexa HOK
. peakl https://m.edsoo.ru/00ad9474
00BEMOB ra3oB
396 Kucnopon — anemMeHT u mpoctoe bubmuorexa [JOK
BemiectBo OKCHUIBI https://m.edsoo.ru/00ad9a50
337 CriocoOsl MosTy4eHus KUCI0poia B bubnmoreka [JOK
J1a00paTOPHUH U MPOMBIIIJICHHOCTH https://m.edsoo.ru/00ad9ela
[TpakTuyeckas padora Ne 3 o Teme
348 "ITosrydaeHue U coOupanue KUciaopoaa bubmorexa HOK
v 1P | posta, https://m.edsoo.ru/00ad9ffa
W3Y4YECHHE €ro CBOMCTB
Kpyrosopot kuciopona B npupoie
359 OSZ:I —IE)UIJIOT OHII{)a: MO If(bIEK;I ust bubmmorexa [JOK
P A t https://m.edsoo.ru/00ada52c
KHCJIOpO/Ia
TennoBoi 3 PeKT XUMUIECKOM
36 10 peaKIu, TePMOXUMUICCKHC bubmuorexa [JOK
YPaBHEHUs, 9K30- U SHJOTEPMUYECKHE https://m.edsoo.ru/00ada342
Tomnuso.
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKOHN peaklnu: KOJIHUeCTBa
3711 BeIlleCTBa, 00bEMA, MACChI 110 bu6mmoreka [JOK
HU3BECTHOMY KOJIMYECTBY BEILIECTBA, https://m.edsoo.ru/00ada824
00BEMY, Macce peareHTOB UJIu
MIPOJIYKTOB PEAKITUU
38 12 KontponsHas padora Ne 2 o Teme bubnuoreka [IOK
"Bo3ayx. Kucnopoa. Oxcuasr" https://m.edsoo.ru/00ada96e
Bogopon — anemeHT u mpocToe
AOPOA P bu6mmoreka [IOK
39 13 BeriecTBO CrocoObl MOTyYeHUS

BOJIOpO/ia B 1TaGOpaTOpHH U

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



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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IMPOMBIINIJICHHOCTH

[IpakTrueckas padota Ne 4 o Teme

bubmuorexa [JOK
4014 Homyserie i co(inpaime BOAOPOAR, https://m.edsogru/OOadaabS
M3y4YEHHUE €r0 CBOMCTB
[Tonsitue o xucnorax u consx. Cocran bubmuoreka [JOK
4115 .
KHUCIIOT U COJIEN https://m.edsoo.ru/00adae28
Brruucienns o0béMa, KOJIMYECTBA
42 16 BEILIECTBA ra3a M0 U3BECTHOMY €ro bubmmorexa [TOK
i https://m.edso0.ru/00adb076
KOJIMYECTBY BEUIECTBA MK 00BEMY
4317 Brrunciienuss 00bEMOB Ta30B 110 bubmuorexa [JOK
YPAaBHEHUIO XUMHUYECKOU PEaKLINH https://m.eds00.ru/00adb076
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKON PEaKIUU: KOJTUIECTBA
4418 BEIIECTBA, 00bEMA, MACCHI 10 bu6mmoreka [IOK
M3BECTHOMY KOJINUECTBY BEUIECTBA, https://m.edso00.ru/00adb486
00BEMY, Macce peareHTOB WIIN
MPOJIYKTOB PEAKIIUH
45 19 ®dusznueckue cBoMcTBa BO/bl. Boja B bu6mmoreka [IOK
pupoJie https://m.edsoo.ru/00adb33c
46 20 AHaJIN3 U CUHTE3 — METObI H3YUEHUS bubnuotexa [JOK
COCTaBa BOJbI https://m.edsoo.ru/00ad9ch2
. bubnuoteka [JOK
47 21 XHUMUYECKUE CBOMCTBA BOJIBI https://m.edsoo.ru/FOd61c6
. bubnmuotexa [JOK
48 22 Cocras ocrosarHii https://m.edsoo.ru/ff0d210c
49 23 PactBopsl. PacTBoprMOCTE BelecTs B bubnnoreka [JOK
BOJIE https://m.edsoo.ru/ff0d227e
50 24 Hacrpimennbie ¥ HEHACHIIEHHEIE, bu6mmoreka [IOK



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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https://m.edsoo.ru/ff0d227e
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52 26

KOHIICHTPUPOBAHHBIC U pa30aBICHHbBIC
pacTBOpHI

CriocoObI BhIpayKEeHUSI KOHIICHTPAUU
pacTBOPOB: MaccoBasi J40Jis
pacTBOPEHHOTO BEILIECTBA, MOJISIPHAs
KOHIIEHTpaIus

[IpakTrueckas padota Ne 5 o Teme
"[IpuroroBiieHrEe paCTBOPOB C
onpeaeIEHHON MacCOBOM JT0eH
pacTBOPEHHOTO
BemiectBa.[I[puroroBienrue pacTBOpOB ¢
ONpeeaEHHON MOJISIPHOU
KOHIEHTPALHUEN paCTBOPEHHOTO
BelgecTna"

https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0d28c8

53 27

54 28

55 29

56 30

BriunciieHus ¢ UCOJIb30BaHUEM
HOHSTHUSA «MaccoBad JI0JIs BELIECTBA B
pacTtBope»

Brruunciienus ¢ uCnosbpb30BaHuEM
TIOHSATHUS «MOJISIPHASI KOHIICHTPAIUS
PacTBOPEHHOTO BELIECTBA»

Poib pacTBOpPOB B pUpPO/IE U KUZHU
yenoBeka. KpyroBopot BoJibI B
npupojie 3arpsisHeHHe IPUPOIHBIX
BoA. OxpaHa U OYMCTKA MPUPOTHBIX
BO/I.

Berunciienus ¢ ucnosiab30BaHuEM
MIOHATHUS «MaccoBast 10JIs BEIIECTBA B
pacTBope»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6c¢c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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5731 O06o001IeHre U cHCTeMaTH3aIus bubnnoreka [JOK
3HAHUU https://m.edsoo.ru/ff0d37fa
Kontponbnas padota Ne 3 o teme

58 32 "Bomopon. Boxa. PactBopsl bubmorexa LHOK

AOPOZ, DOAA. PHL- https://m.edsoo.ru/ff0d3a16
OcHoBanus" 22

59 33 OKcupl: coCcTaB, KiIacCU(UKAIUS, bubmuoreka [JOK
TPpUBHAILHBIE HA3BAHUSA https://m.edsoo.ru/ff0d3b88

60 34 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmmorexa [IOK
OKCHJI0B https://m.edso0.ru/ff0d5708
[TonsiTre o rugpokcUIaX —

61 35 OCHOBAHUSX M KHCIIOPOJICOICPIKALTIX bubmmorexa [JOK

POACOACPHA https://m.edsoo.ru/ff0d3f34
KHCIIOTaxX

62 36 duznueckre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0d40c4

bu6mmorexa [IOK

6337 THoxyueine kucior https://m.eds00.ru/ff0d4290

. bubmuorexa [JOK

64 38 Knaccnuaims ocHoBannii https://m.edsoo.ru/ff0d448e

65 39 [I1&noun, Ux cBOMCTBA U CIIOCOOBI bubnnorexka [JOK
[IOJy4ECHUS https://m.edsoo.ru/ff0d4614
HepacTBoprmble OCHOBaHUsA, X bubnnorexka [HOK

66 40 .

CBOMCTBA U CITOCOOBI TOTyUECHUSI https://m.edsoo.ru/ff0d497a
ITonsatue 06 ampoTepHbIX

67 41 THAPOKCHIAX: XUMHUYECKHE CBONCTBA U bubmuorexa [JOK
nony4yeHue. [Ipumenenune BaxxHEHIINX https://m.edso0.ru/ff0d4790
OCHOBaHHI

68 42 Conu: coctaB, kiaccupuKaims, bu6mmoreka [JOK

TPUBUAJIBHBIC HA3BAHU

https://m.edsoo.ru/ff0d4c4a
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du3nvecKrue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
69 43 . .
couneil. [Tonmyuenue comeit https://m.edsoo.ru/ff0d4ae2
70 44 I'enernueckas cBsi3b MEXKy Kilaccamu bubnnoreka [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 6. Pemenue
71 45 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/ff0d4ddo
COCIMHEHUIT»
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKOHN peaklnu: KOJIHYeCTBa
79 46 BEIIleCTBa, 00bEMA, MACChI 10 bu6mmorexa [IOK
M3BECTHOMY KOJIMYECTBY BEUIECTBA, https://m.edso0.ru/ff0d50d2
00BEMY, Macce peareHToB WIn
MIPOJYKTOB PEaKIUU
Brruncnenus Maccbl IpoayKTa
peaxiuu Mo U3BECTHOM Macce OJTHOTO
73 47 13 UCXOJHBIX BEUIECTB, B3SITOTO B BUJE bubnunorexa [JOK
pacTBOpa, comepKaiero https://m.edsoo.ru/ff0d4ddo
onpeIeIEHHYI0 MAaCCOBYIO JOJIIO
PacTBOPEHHOTO BEIIECTBA
KonTponbnas padota Ne 4 o reme
74 48 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa [JOK
o https://m.edsoo.ru/ff0d4f42
COEIMHEHU I
751 [lepBbie NOMBITKU KJIaCCUPUKALTUU bubnnorexka [HOK
XUMHYECKUX DJIIEMEHTOB https://m.edsoo.ru/ff0d542e
762 [TonsiTHe o rpymmax cXoIHbIX bubnuoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/ff0d55a0
773 DeMeHTHl, KOTOpbIe 00pazyoT bub6nuorexa [IOK
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aM(pOTEepHBIC OKCUIBI U TUIPOKCHIBI

[Tepuoanueckuii 3akoH. OTKpBITHE

https://m.edsoo.ru/ff0d5708
bubmuoreka [JOK

784
[Tepuoauueckoro 3akoHa https://m.edsoo.ru/ff0d587a
Koporkonepuoanas u
795 JUTMHHOTIEpUOIHAST (hOPMBI bubnmoreka [JOK
[Teproauueckoit CUCTEMbI XUMHUYECKHUX https://m.edsoo.ru/ff0d59e2
anemenToB .M. MenaeneeBa
bubmuoreka [JOK
806 Heprozer u rpyrst https://m.edsoo.ru/ff0d5b40
817 OcCHOBHBIE CBEICHUSI O CTPOCHUH bubnuorexa [JOK
aTOMOB https://m.edsoo.ru/ff0d5eba
bu6mmoreka [IOK
2
828 Cocran aTOMHBIX AAcp https://m.edsoo.ru/ff0d6342
839 N30ToMnbI Kak pa3HOBUAHOCTH aTOMOB bubnuoreka [IOK
XUMHUYECKOI0 DJIEMEHTA https://m.edsoo.ru/ff0d664e
bu6mmoreka [JOK
84 10 DTEKTPOHEI https://m.edsoo.ru/ff0d664e
bu6mmoreka [IOK
11
85 DIEKTPOHHEA OPOHTATE https://m.edsoo.ru/ff0d67ca
DHepreTuvecKkre ypoBHU U MOJYPOBHU bubnuoreka [IOK
86 12
atoma, S-, p-, d-opoutanu https://m.edsoo.ru/ff0d67ca
DIIEKTPOHHBIC KOHPUTYpaLIH U
8713 JJEKT pOHHo-r a(pnqt){ecf(ieu(po MYJIBI Buommorexa LIOK
P P pMY https://m.edsoo.ru/ffOdfee2
aTOMOB
CtpoeHue 3NeKTPOHHBIX 000JI04eK
88 14 aTOMOB NEPBbIX 20 XMMHUUYECKHUX bubnnoreka [JOK

snemeHTOoB lleproauyeckoit cucteMbl
.. MenneneeBa

https://m.edsoo.ru/ffOdfee2
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3aKOHOMEPHOCTH U3MEHEHMS paauyca
AdTOMOB XUMHYCCKUX JICMCHTOB,

bubmuoreka [JOK

8915 METAUINYECCKUX U HEMETALITNYECCKUX https://m.edso0.ru/00ad9474
CBOWMCTB 10 TpyNIiaM U MepPHoIamM
H3meHeHue CBONMCTB COCIMHECHUN
90 16 XUMHUYECKUX AJIEMEHTOB B MEpUOJaX U bubmmorexa [IOK
https://m.edso0.ru/00ad9b7c
rpymnmnax
XapakTepucTUKa XUMHUYECKOTO
9117 9JIEMEHTA MO €0 MOJIOKECHUIO B bubmuorexa [JOK
[Tepuonuueckoint cucreme .M. https://m.edsoo.ru/00ad9a50
MeneneeBa
3nauenue [leprnoanueckoro 3akoHa u
92 18 [Tepuonuueckoit CUCTEMbI XUMHUYECKHUX bu6mmoreka [IOK
3JIEMEHTOB JJIs1 Pa3BUTHS HAYKU U https://m.edsoo.ru/00ad9cb?2
MPAKTUKHU
031 DNEeKTpOOTPULIATETbHOCTD. bubnuorexa [JOK
KoBanenTHas nonsipHas cBs3b https://m.edsoo.ru/00ad9ela
bu6mmoreka [IOK
942 KoBasienTHast HEMosipHas CBS3b https://m.edsoo.ru/00ad9ffa
bu6mmoreka [IOK
93 Honmas cpssb https://m.edsoo.ru/00ada52c
96 4 Kpucrannuueckue u amopgHbie bubnnoreka [JOK
BENIECTBA https://m.edsoo.ru/00ada52c
975 Tunsl KPUCTAIUIMUECKUX PEMIETOK U MX bubnuoreka [IOK
XapaKTePUCTUKH https://m.edsoo.ru/00ada342
bubmuorexa [JOK
%86 Creners oxHcrerus https://m.edsoo.ru/00ada6bc
99 7 OKHCIUTENEHO-BOCCTAHOBUTETHHBIC bubmmoreka [JOK
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peaKIuu https://m.edsoo.ru/00ada824
CocraBieHue ypaBHEHUN

100 8 OKHUCJINTEIbHO-BOCCTAHOBUTEIbHBIX 1 bubmuorexa [JOK
peakuuii, METO1 JIEKTPOHHOTO https://m.edsoo.ru/00adaab8
Oananca

1019 O06001IeHNe U CUCTEMATU3AIIHS 1 bubmuoreka [JOK
3HaHUI https://m.edsoo.ru/00adac34
Kontponsnas padora Ne 5 o teme bubmmorexa [IOK

102 10 1
"Ctpoenue aroma. XUMUYECKas CBS3b https://m.edsoo.ru/00adaab9

OBILIEE KOJIMYECTBO YACOB I1O 102

[NPOT'PAMME
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