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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0O0IIEr0 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe deaepaabHOll padoueil mporpamMMbl
BOCIIUTAHUS U ¢ YIETOM KOHIEMIIMHU MPENoiaBaHusl yIeOHOTO mpeameTa « XuMuUs
B 00pa3oBaTenbHBIX opranu3amusx Poccuiickoit deneparuu.

[Iporpamma mo XuMHUHU JaéT TPEJCTaBICHHE O IENIAX, OOueld CTpaTeruu
OoOyd4eHMs, BOCIHMTAHHMS M pPa3BUTHUA OOYYAIOIIUXCS CpPEICTBAaMH y4yeOHOro
npeaMeTa, YCTaHABJIMBAET 00s3aTeNbHOE IIPEAMETHOE COZIEpKaHMUE,
IPEAYCMAaTPUBAET PACHPEACIEHUE €ro IO KJaccaM M CTPYKTYPHPOBAaHHE 10
paszenaM M Te€MaM MpPOrpaMMbl IO XHWMHH, OINPEAEISAET KOIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEepUCTUKU CoZlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ U3YYEHUSI XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM y4e€OHOro TMpoIecca, BO3PACTHBIX
0cOOEHHOCTEe O00ydwarouuxcsi, OnpenensieT BO3MOXKHOCTU —MpeaMeTa IS
peanuzanuy TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENbHOMN
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUs, a TaKKe TPeOOBaHUN K
pe3yabTatam 00yueHUss XUMUU Ha YPOBHE LIeJIeH U3ydeHus IpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIbHON JEATENbHOCTH OOYYaIOIIErocss MO OCBOEHHUIO
y4e0HOTO Co/IepKaHUsI.

3HaHWE XWUMHH CIIY)KUT OCHOBOW Jyisi (OPMHPOBAHUS MHPOBO33PCHHUS
0o0yyJarolierocsi, ero MpeACcTaBICHUN O MaTEepPUATbHOM EIWHCTBE MHUPA, BAXKHYIO
poiib UrparoT (QopMUpYEMble XUMHUEWU MPEJCTABICHUS O B3aUMONPEBPAILICHUAX
SHEPruM M 00 DBONIIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHHUS TI00aTbHBIX
npo0JjieM YCTOMYMBOTO Pa3BUTHSI YEIOBEYECTBA — CBIPHEBOM, HHEPrETHUUYECKOMH,
NUIIEBOM U 3KOJIOTMYECKON O€30MacHOCTH, MPOOIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JIJIi  CaMOpa3BUTUS |
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 0011ei 1 (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
OoOy4YarommMxcs, HABBIKOB HX CAMOCTOSTENBHOM  y4yeOHOM  JesTeNbHOCTH,
AKCIIEPUMEHTAJILHBIX U HCCIEIOBATEIhCKUX YMEHMM, HEOOXOIMMBIX Kak B
MOBCETHEBHOM KM3HU, TaK U B MPOGECCUOHATILHON JIeATeIbHOCTH;

3HAKOMUT CO CHeUU(PUKON HAydYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJaroIIuXcs;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K E€CTECTBEHHO-
HAy4HBIM 3HaHUSAM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYyYEHHHM XUMHUU OOECHEeYHMBAIOTCSA CIEHH(PUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
a/JIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OIMpeNeIEHHOM JTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEro 0Opa30BaHUsl OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTHENbHBIX 3HAYMMBIX IOHITHI
OpPraHUYECKON XMMUHU.

CrtpykTypa coaepxaHusi MporpaMMbl N0 XMMUU COpMUpOBaHA Ha OCHOBE
CHUCTEMHOr0 moaxoja kK €€ uzydeHuro. ColepixaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /1. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XWMUU;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckne 3HAaHHUS pPAcCMATPUBAKOTCA HAa OCHOBE OMIUPUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBIIONHSAS (QYHKIUM OOBACHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEMHOW MNpPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METOoZaM IO3HaHWA B Hayke. M3ydeHue XMMHHM NPOUCXOIUT C MNPUBJICUECHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buonorus. 5-7 xknacce» u «Puzuka. 7 Kiaccy.

[Ipy wu3ydyeHUHM XHUMHHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHMA OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JESATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIHBIX 00OOIIEHU MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHUYECKUX PeaKinii, B (GOPMUPOBAHUH W PA3BUTUH TO3HABATEIHHBIX YMCHHUU U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4e€OHO-MCCIIEI0OBATEIhCKON
JESITENbHOCTH, OCBOCHHM TpaBUI OE30MacCHOTO OOpalieHus C BEIIeCTBAMHU B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHATHIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
o0yJaromuxcss K CaMOCTOSITENbHON MO3HABATEIILHON ACSITENbHOCTH, HAYyYHBIM
METOJlaM TIO3HaHUsA, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOPA3HOW NEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHMSA, KIFOUYEBBIX
HAaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHHBEPCATbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (QYHKIIMOHATLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATH U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpPA, UCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU U3YICHUH
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYAOBOH IEATEIHHOCTH;

— (QopmupoBaHuEe Yy OOy4arOUMXCsi TYMAHUCTHUYECKUX OTHOIICHUH,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1eJecO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHSI OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS W HAMPABICHHOCTH JATbHEHUIIETO
o0yJeHusl.

OOmiee YMCIO YacoB, OTBEAECHHBIX M HM3YyUYEHUS XHMHUU Ha YpPOBHE
OCHOBHOTI0 0011ero oopazoBanus, coctasiser 170 yacos: B 8 kinacce — 102 gaca (3
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JIMYHOCTHBIE pE3yNbTAaThl OCBOEHHSI MPOrpaMMbl OCHOBHOI'O OOIIETO
o0pa30oBaHUs JOCTUTAIOTCS B XOJl¢ OOyYEeHHMS XUMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATEIIbHOUN JIESITEILHOCTH B COOTBETCTBUM C TPATAULIMOHHBIMU POCCUMCKUMU
COLMOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlIecTBe MpaBUJIaMU M HOPMaMU MOBEJIECHUS M CIHOCOOCTBYIOT Mpoleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMATIU3AIMHN 00 yJarOIIHXCS.

JIM4HOCTHBIE ~ pE3yAbTaThl ~ OTPAXKAIOT  TOTOBHOCTh  OOYYarOUIUXCs
PYKOBOJICTBOBATbCSI CHCTEMOM TMO3UTHUBHBIX LIEHHOCTHBIX OpPUEHTAlUM U
pacIIMpeHue OMbITa AEATEIbHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpHuOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'O OTHOLIECHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEIWI0, TOHUMAHUA 3HAYEHUS XUMHYECKOM HAayKh B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTU BIAJIETh JAOCTOBEPHOW MH(MOpMaImen o
NEPEAOBBIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOICTBE MHpa U 0OIIECTBa;

2) rpakKIaHCKOTr0 BOCTIMTAHUS

NPEACTABICHUA O COLUMAJIbHBIX HOpPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIIEIOBAaTEIbCKOM, TBOPYECKOM M JPYrUX  BHJAX
JEeSATENbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOW COBMECTHOM MAESATENbHOCTU MPHU
BBITIOJITHEHUU Y4E€OHBIX, TIIO3HABATENbHBIX 3a/lay, BBHIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUN YYEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
U B3aUMOIIOMOILIM B TpoOLEcce ITOW Yy4YEOHOM JEeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJEHHWE M IMOCTYNKM CBOUX TOBAPUILEW C TIO3UIUU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI .

MHUPOBO33PEHUYECKHAE IPEIACTABICHUS O BEIIECTBE M XMMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKHM M COCTAaBIISIIOLIUE
OCHOBY JIJI1 TTOHUMAaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHUS IPUPOIBI, B3aMMOCBS34X 4YEIOBEKa C
MPUPOAHOMN CPENOH, O pOJIM XMMHUU B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJYYEHUE HOBBIX 3HAHUH IO
XUMHUHU, HEOOXOMUMBIE I OOBSICHEHHS HAOJI0JaeMbIX MPOIECCOB U SIBJICHUH,
M03HABATEIHHON, WH()OPMAIMOHHOW W YHUTATEIbCKOW KYIbTYphl, B TOM YHCIE
HaBBIKOB CaMOCTOATENBbHONM paboTbl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATypoOr, JIOCTYNHBIMH TEXHUYECKUMH CpPEICTBaMU HH()OpMaIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOY4YEeHHIO M TO3HAaHUIO, JII0O03HATENbHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €aMOOOpa3OBAaHMIO, MPOEKTHOW M  HMCCIEN0BATENbCKON



JeSITeNFHOCTA, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH W YPOBHS OOY4YCHHS B
JIaJIbHCHIIIEM;

4) opMHUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH J>KW3HM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 >KU3HH, OCO3HAHME MOCIEACTBHA U
HENPUATUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOT0JIsl, HAPKOTHKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIeHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U pEaIbHON KU3HU;

5) Tpy10BOT0 BOCIIUTAHHUS:

MHTEpPEC K MPAKTUUECKOMY U3y4YeHUI0 TIpodeccHii u Tpyaa pa3aIudHoro poja,
yBOXEHUE K TPYAYy U PE3ylbTaraM TPYAOBOW NEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOIOIKEHHS] 00pa30BaHus C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCTIETHOW MPOPECCHOHATBHON NEATENbHOCTH U Pa3BUTHS HEOOXOANMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(ECCHOHATEHOM Cpene;

6) 7K0JI0rM4eCKOro BOCIUTAHMA:

HKOJIOTUYECKU 1IeJIECO00PAa3HOE OTHOIIEHHE K MPHUPOJAE KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHMS, TOHMMAaHNUE IIEHHOCTH 37J0POBOTO U
O0e3zomacHOoro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXHYECKOMY 3I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
npaBmII 0€30IIaCHOTO MTOBEACHUS IPHU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOMINX 3I0POBBIO U KU3HH JIIOJIEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPH M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBSI3aHHbBIX C OKPYXaIOILeH MPUPOTHON Cpeaoi, A OBBILICHUS
YPOBHS  DKOJOTMYECKOW KYJIbTYpPhl, OCO3HAHHS TJI00aJbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJEeM W IMyTeH WX peIIeHUs MOCPEIACTBOM METOIO0B XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM U COITUAIBHON MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMerampenMeTHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMbBIE MJIs
dbopMUpOBaHUS MHPOBO33pEHMS] OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MHpeaMeTax U TO3BOJSIOT Ha
OCHOBE 3HAaHUI M3 3THUX MPEAMETOB (HOPMUPOBATH MPENCTABICHUE O IETOCTHOMN
HAyYHOU KapTHUHE MHpA, U YHUBEpCaJIbHbIC yueOHbIE IeUCTBUS (ITO3HABATENbHEIE,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnBaOT (QopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO y4eOHOU
JeSITeNbHOCTH.



Ilo3naBaTe/ibHbIe YHHUBEPCAIbHbIE YUeOHbIE AelCTBUSA

ba3oBble jjornueckue aeiicTBUs:

YMEHHUSI HCIONB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPH OCBOCHUHU
3HAHWM: PACKPBIBATh CMBICI XUMHUYECKHX MOHATHNA (BBIACIATh WX XapaKTEPHBIC
NpU3HAKK, YCTAaHABJIMBATh B3aWMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCTIOIb30BATh
TOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BHIOUPATh OCHOBAHUS U
KPUTEPHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEAKIUH,
YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIC CBS3HM MEXAY OOBCKTAMH H3YYCHHSI,
CTPOUTH JIOTUYECKHUE PACCYKICHHS (MHIYKTHBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHN),
JIeNIaTh BBIBOJIBI U 3aKITIOUYCHUS;

yMEHHE TPUMEHATh B TIPOILECCE TO3HAHUSA TOHITHS (MPEAMETHBIC U
MeTanpeIMETHbBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJICITH, UCIIOJIb3yEeMbIC B XMMUH,
peoOpa3oBhIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJEIIbHbIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI BJEMEHTAa), XHMUYeckas ¢opMylia U YypaBHEHHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX TPEICTABICHUN BBISIBIATH U XapaKTEPU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

ba3oBble ucciaeaoBaTe/ibCKue 1eiiCTBUS

YMEHHUE HCIIOJIb30BaTh IMOCTABICHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TakXKe B KAueCTBE OCHOBBI /i1 (DOPMUPOBAHHS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHW3allMM W TIPOBEJICHUIO
YUYEHUYECKHX DJKCIEPUMEHTOB, YyMEHUE HaOJIogaTh 3a XOAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, GOpMYIUPOBATH 000OIIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATh OTYET
0 MpOJIeTTaHHOM padore.

PabGora ¢ unpopmaumei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM HWHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHUs, CIpPaBOYHbBIE
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATh NPOTUBOPEUMBYIO H
HEIOCTOBEPHYIO MH(POPMAIIHIO;

yMEHHE TPUMEHATh Pa3IUdHBIC METOABI W 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENbHBIX 3a7a4 ONPEACIEHHOT0 TUIIA, MPUOOPETEHUE OTbITA B
00JaCTH  MCTONB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOT'O MCTIOJb30BAHMSI PA3IMUHBIX IOUCKOBBIX CUCTEM,



CaMOCTOSITEIILHO BBIOMPATHh ONTUMANIBHYIO (JOpMY TIpeACcTaBiieHUs] UHGOpMAIUU U
WUIFOCTPUPOBATh pENIaEMbIE€ 3a/1aud  HECIIOKHBIMU CXEMaMH, JharpaMmamu,
npyrumu hopMamu rpaduKi U UX KOMOMHAITUSIMU;

YyMEHHE WCIOJIb30BaTh M aHAJW3UpoOBaTh B Ipolecce YyuyeOHOW H
UCCJIEZIOBATEIBCKON JIESITEIHLHOCTH MH(OPMAILIMIO O BIUSHUM TPOMBIIIJIEHHOCTH,
CEIBCKOI0 XO35IMUCTBA WM TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH NPUPOJHOU
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIEe JeiCTBHS:

yMEHHUS 3aJaBaTh BOMPOCHl (B XOJ€ Jauanora W (Wiau) AMCKYCCHM) IO
CyIIECTBY  OOCyXIaemMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEIIbHO BBINIOJHEHHS IPEIJIOKEHHON 3a1a4H;

YMEHUS  TPEJACTABJISITh  MOJYYEHHbIE  pe3yJbTaThl  [MO3HABATEIHHOM
NEATEIbHOCTY B YCTHBIX W IIMCbMEHHBIX TEKCTax; JAENaTh IPE3ECHTALMIO
pPE3yJIbTATOB BBHIMOJHEHUS XUMHUYECKOr0 JKCIIepUMEHTa (1abopaTOpHOTO OIBITA,
1a60paToOpHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHUS Y4e€OHOro COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOMU
NO3HABATEIbHOM W  HCCIENOBATEIBCKOW  JEATEIIBHOCTH  IPU  PEUICHUH
BO3HUKAIONIUX TPOOJIEeM Ha OCHOBE Y4E€Ta OONIMX HHTEPECOB M COTJIACOBAHMUS
no3utivii (o0CyxkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAILIUS
COBMECTHBIX JEHUCTBHH, OINpEIEICHUEe KPUTEPUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM pabOoThI U ApyTHE).

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA:

YMEHHUE CaMOCTOSITEIBHO OMNPENeNiaTh IEIU AEATEeIbHOCTH, IIAHUPOBATD,
OCYIIECTBJISITh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesATeTbHOCTh, BBIOUpaTh Hanbosee F3(pPeKTUBHBIE CIIOCOOBI pPEIICHUsT YUCOHBIX U
MO3HABATENbHBIX 33J1a4, CAMOCTOATENIbHO COCTaBJISTh WM KOPPEKTUPOBATh
NPEMJIOKEHHBIA aJrOPUTM JEWCTBUM TP BBINOJHEHWM 33JaHAM C Yy4ETOM
MOJIYYEHHUSI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEAKIHUSX,
OLICHUBATh COOTBETCTBHUE IOJIYYEHHOIO pE3yJbTaTa 3asBICHHON LENH, YMEHHUE
UCIIOJIB30BaTh U AaHAJU3UPOBATH KOHTEKCTHI, Mpe/IJIaraéMbI€ B YCIOBUU 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
collep>KaHMs, YCTAHOBJIEHHOTO JIaHHOM eaepanbHOl pabdoueil mporpammoi,
BBIJICITISIIOT: OCBOCHHBIC OOYYAIONIMMUCS HAay4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI
nehcTBUil, crneuudpuyueckue s OpeAMETHOM o0mactu  «XUMHS», BHUIbI
NEATEIbHOCTA MO  IOJYYEHHI0 HOBOTO  3HAHWA, €ro  MHTEpIpETaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xonIy oOydenus B 8 kiacce mpeMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:



PacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHMX IOHSTHUW: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpPOJHASE M HEOIHOPO/HAS), BaJIECHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMUYECKOT 0 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJI, KHCIJIOTAa, OCHOBAHHUE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHHS, XUMHUYECKasl pPeaKIus, KiIacCU(UKAIUS pPEaKIUi: peaKiuu
COCAMHEHUS, PEAKIHH PAa3JIOKECHUS, PEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, 3K30- U SHJOTEPMUYECKHE PEaKIIMH, TEIUIOBOU 3((EKT peakiini,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aTroma, aToMHas OpOWTalb, pPaaUyC
aToMa, XMMHYECKas CBs3b, MOJSPHAs M HEMOJIIpPHAsT KOBAJEHTHAs CBS3b,
WOHHAS CBSI3b, MOH, KaTMOH, aHWOH, PacTBOp, MAcCOBas J0Jisl BEMIECTBA
(mporeHTHas! KOHIIEHTpAIUs) B paCTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHN U
MPUMEHSTh 3TU MOHSATHUSA MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIIOb30BaTh XHMMHYECKYI0O CHUMBOJIUKY [JIi COCTaBjieHUs Gopmyl
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIINIA;

OTPEENATh BaJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHECHHSIX,
CTENEHb  OKUCICHHUSI  BJIEMEHTOB B  OWHApHBIX  COENMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIUHEHUU I10
dbopmynam, BHI XUMHUYECKOM CBsI3M (KOBaJeHTHas MW HOHHAasg) B
HEOPraHUYECKUX COCIMHEHUSIX;

packpeiBath cmbica [lepumoamueckoro 3akona JI. M. Mengaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MoJiokeHus: B Ilepuogmueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSI, 3aKOHA ABOTrapo;

ONMHUCBHIBATh U XapakTepu3oBaTh TaOnMuHyo ¢opmy Ilepuonnueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3inyaTb [OHATHUS «TJaBHas
noarpynna (A-rpynna)» u «modounas noarpymnmna (b-rpymnmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OO0O3HAYCHUS, KOTOPbIE HUMEIOTCA B
tabnuue «llepmomnueckas cucrtema xumuyeckux osnementos Jl. .
MeHaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsij siapa, 00llee YUCIO FIEKTPOHOB
U pacnpeiesiCHUE X MO 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHYECKHE peaKuu (M0 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIECTB, M0 TETIIOBOMY (D deKTy);



XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi OMMCAHUE MPUMEpPaMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHHUS XUMHUYECKUX TMpEBpalleHuid B
Pa3ITUYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JOJIO XUMHYECKOrO JdJeMeHTa 1o Qopmyie
COCIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
[0 YPAaBHEHUIO XUMUYECKON PEAKIIUU;

MPUMEHSTh OCHOBHBIE OIEpPAllUh MBICIUTEIBHON NEATEIbHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IeHue, CHUCTeMaTU3aluio, KiacCu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CJIEICTBEHHBIX CBSI3€d — JJII M3YYEHHsI CBOMCTB
BEUIECTB U XHUMHYECKHX pEAKIMi, eCTEeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCIEPUMEHT
(peanbHbBIA U MBICTICHHBIN);

CleOBaTh  NpaBWJIaM  IMOJIb30BAHUS  XMMHYECKOM  MOCyloH U
7abopaTopHbIM  00OpYJIOBAaHMEM, a TaKKe TMpaBUiaM OOpaIleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 1O BBINOJHEHUIO
7a00paTOPHBIX XHMMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOHpPAHUIO
ra3oo0pa3HbIX BelecTB (BOAOPOAA U KHCIOPOJA), IMPUTOTOBICHUIO
PacTBOPOB C OIPEAEIEHHON MACCOBOM J0JEH pAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOAUTH  XUMHUYECKHE  HAKCHEPUMEHTHI MO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MTOMOIIbIO HHIUKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHXK U Jpyrue).

K xoniy oOydenus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUIN:

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMUYECKUX TOHSATHUN: XHUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJlEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENECHb
OKHUCJICHUSI, XUMUYECKasi peakivs, XUMUYECKasl CB3b, TEIJIOBON (P eKT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs IOUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XUMHYECKOEe paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKUCJIEHHE U  BOCCTAHOBJICHUE,
aIIOTpOnus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAIIMYECKAsT pEHIETKa, KOPpO3Usi METaJIOB,



CIUIaBbl, CKOPOCTh XHMMHUYECKOW peaKlUHH, MPEACIbHO IOMyCTUMAs
koHuenTpanus [1/IK Bemecrna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHATUA U
MPUMEHSITh 3TU TOHSATHUS NMPU ONMUCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIIOJIb30BaTh XHMMHMUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHUS (POpMYyT
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

OIPENENSATh BAJIEHTHOCTh U CTENEHb OKUCIEHUSI XUMHUECKUX JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOrO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
OINpeAeEHHOMY KJIacCy COEAMHEHUU Mo ¢opmyrnaM, BUA XHUMHUYECKOU
CB3U (KOBAJIEHTHAs, WOHHAs, METANINYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (opMmyle, XapakTep cpeabl B
BOJIHBIX PacTBOpax HEOPraHWYECKUX COCIMHEHMM, THUIl KPUCTAJUIMYECKOU
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpsiBath cMbIich llepuonnueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBAaTh €ro IOHMMAHHUE: ONHUChIBATh U XaPAKTEPHU30BATh
Tabnuunyo Gopmy llepuoanueckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pasznuyarh MOHATUS «rjaBHas noarpynmna (A-rpynma)» U «mo0o4yHas
nonrpynmna (b-rpymma)», Maneie W OONbIIME TEPUOMBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpblE HMEIOTCA B NEPUOAUYECKON Talbmuue, ¢
YUCJIOBBIMU  XAapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsia  sjApa, oOIlee YUCIO DJIEKTPOHOB M
pacmpenieieHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAWHEHUN B
npezeiax MaJibIX MEPUOJIOB U TJIaBHBIX MOATPYIMI C yU4ETOM CTPOEHHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBYy Y4YACTBYIOIIMX B pPEaKIUu
BEILIECTB, MO TEIIOBOMY 3P (HEKTy, M0 U3MEHEHUIO CTENEHeW OKUCIICHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepru30BaTh (ONUCHIBATh) OONIME W CHEIU(HUESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
IpUMEpPaMHU MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMUYECKUX PEAKIINN;

COCTaBJISITh YPaBHEHUS AJIEKTPOIUTUYECKOW JTUCCOLMAIMU  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO
oOMeHa, ypaBHEHHMS pEaKIud, MOATBEPXKIAIOUUX CYIIECTBOBAHUE
T€HETUYECKOU CBSI3U MEXAY BEIIECTBAMM PA3JIUYHBIX KIIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHA
MOCPEACTBOM COCTABIICHUSI DJICKTPOHHOTO OaiaHca 3TUX peaKInid;



e TMPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHUS XUMUYECKHUX TMPEBpaIleHU B Pa3IMYHbIX
YCIIOBHUSIX;

e BBIYUCISITH OTHOCUTEIBHYIO MOJEKYJSIPHYIO H MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JOJIO XUMHYECKOrO JdJIeMeHTa 1o Qopmye
COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKON PEaKINU;

e coONONaTh  MpaBWIa  TOJIB30BAHUS  XUMHYECKOW  TOCYJIOM |
Ja00opaTOpHBIM  O0OPYJIOBaHMEM, a TaKXKe MpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU TI0 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);

e TMPOBOJUTH  pEAKIMH, TMOATBEPKAAIOIIME  KAYECTBEHHBIM  coCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUA-, OpOMU-,
uonua-, kKapOoHat-, ¢ocdar-, CHWIHKAT-, Cyiab(har-, THAPOKCHUI-HOHHI,
KaTHOHBI aMMOHHUS M WOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpax HEOPraHUYECKHUX BEILIECTB;

PUMEHSITH OCHOBHBIE OTEPAIIUU MBICITUTEILHOMN JACSITEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNEe, CHCTEMATU3AIIHIO, BBISBJICHUE PUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — ISl H3yUYCHUS CBOWCTB BEIIECTB M XUMUYECKHUX PEAKITUH,
€CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHUS — HAOJI0/IeHUE, U3MEPEHUE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (peasibHbIA U MBICIICHHBIN



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUK B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. IloHsTHe 0 MeTojax MO3HAHUSA B XMMHUH. UHCTHIE BEIIECTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast ¢opmyna. BajgeHTHOCTh aTOMOB XHMMHYECKHX DJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAsT aToMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomuuecTBo BeniectBa. Moiib. MossipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IMHMI[ BemiecTBa. Pacuérel mo QopMynam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHWE BOCKA, TasHUE JIbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, paszsIoKEHUE THUIAPOKCUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTUILISIIMUSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH ITOBAPEHHON
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenune xucimopoma. CrocoObl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoa B npupojie. O30H — aJuTOTponHast MOAU(PHUKALIUS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemenr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacepiienHble M1 HEHACHIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHM3HU 4denoBeka. KpyroBopoT Boabl B MPUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudgukanus nHeopranmdeckux coenuHeHui. Oxcuabl. Knaccudpukanys
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudpukauuss ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa coseil. @u3ndeckue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacro3HaBaHHE U H3YYEHUE CBOICTB KHUCIOPOJa, HaOJIOACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopoja (ropeHwre), B3aumomaecTBue Bogopoaa ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PAacTBOPUMOCTBIO, IIPUIOTOBJIECHHUE PACTBOPOB C OIPEICIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPAaCKH MHIIUKATOPOB B PACTBOPAX KHUCIOT W IETIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMme «BaxHeWmme Kiaccbl HEOPraHMYECKUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIAacCU(PHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsatne o
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkomepuonHass W JJIMHHONEpHOAHAs  (HOPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBhIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAIUNTMYECKUX CBOMCTB I10 IPYIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHnTHas (moJjsipHass ¥ HEMOJSIpHAs) CBS3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHua.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4eHHEe 00pa3lioB BEIIECTB METAVIOB U HEMETAJUIOB, B3aUMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaIMETHBIX CBA3€M MNpU M3YUYEHUHM XUMHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KIacCupUKalusg, TEePUOJIUYHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, ra3, GU3NUECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOILIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJOB, KaIMs, KalbLUHUS W HX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM 3JeMEHTOB B Ilepuomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHUYECKUX BEIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacTBYIOLIMX B pPEAKIMU BEHIECTB, MO TeIIOBOMY 3(GeKTy, Mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTH xXuMUYecKoM peakiuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe O TOMOTEHHBIX W T€TEPOTCHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U IOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETHPHO-BOCCTAHOBUTEIILHBIE ~ PEAKIMH,  AJIEKTPOHHBINM  OanmaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pPEAKIIMHU. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
AJIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M IHCCOLMALMU BEIIECTB C PA3JIMYHBIMUA BHUAAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM W cojleil B CBeTE€ MNPEACTaBICHUH 00 3IEKTPOIUTUUYECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAUIoB (rpadura M ajimasza), CIOKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BOBMOKHO  HCIIOJB30BAaHWE BHUAECO MaTEpPHUANIOB), IMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUU
(ropeHue, peakuuu pasioKEeHHs, COSAUHEHUs), pACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA Ha OpPraHv3M 4YeloBeKa. BakHeilllme XJIOpUAbl U X
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOMOpOAd, CTpOeHUE, (Ppuznyueckue u
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (Qu3MyecKkMe U XUMHUYECKHME CBOMCTBa (oOmume Kak
NpE/ICTaBUTENsI Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE pEeaKIuw,
JeXalle B OCHOBE IPOMBIIIIEHHOIO0 CIoco0a MOMyYeHUs CEPHOW KHUCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeibl COCNUHEHUSIMU cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢usnyeckue U xumuueckue ceorictsa. KpyroBopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOiicTBa (0OIIME Kak TMPEACTABUTENS KJlacca KHUCIOT M CHerupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
ynoopeHnil. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIOIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajotponHeie Moaudukanuu (ocdopa, dusmueckne M XUMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka anemMeHToB |VA-rpynmnbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojlyueHrue U mnpuMeHeHue. KauecTBeHHass peakiMs Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSAX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YIIEBOIOPOAOB (yroib, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
polM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYEeCKUX W
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kucimore. CHIMKATHI, KX UCIOJIb30BAaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHH (BO3MOYKHO MCIOJIb30BAHUE BUACOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, MW3y4YEHUE XUMHUYECKHUX CBOMCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pas3amMu a30THBIX U (HochHOopHBIX yao0peHul, moiaydeHue,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO VCIIOJIb30BAHUE BHUJIECOMATEPHUAIIOB), M3y4YEHUE Mozenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOras3a, Mojdy4yeHue, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiui Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJuibl M UX COeIMHEHU S

OO0uras xapakKTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAss  PEmIETKA.  ODJEKTPOXUMHUYECKUH  pAX
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
sanemeHntoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHHe IIENOYHBIX METAIOB U MX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kajbpius. Baxuelmume coenvHeHHs] Kanblusi (OKCHJA, THUAPOKCHI, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBbIE CBOMCTBA OKCUAA M TUIAPOKCHUA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUsi C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEpPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUS, KAIbIWS, AIFOMUHUA, IMHKA, JKEJIe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxxnenmmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHWMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpeaenbHas TOIMyCTUMAs
KOHIIeHTpalus BeuecTs, nainee — [1/IK). Ponp xumuu B pelieHnn 3K0JI0rM4ecKuX
npoosIeM.

Xumuueckuii IKCnepumenm:

U3yd4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABHI METAIJIOB, MOJUMEPHBIE
MaTepuasbl).

Mexcnpeomemmoie ceaszu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: HAY4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusnka: maTepus, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEJIWYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHbIE MOPOJBI,
MOJIE3HbIE HCKOIMAaEMBIE, TOIUIUBO, BOJIHbIE pPECYPCHI.



YUYEBHO - TEMATUYECKOE IIVTAHUPOBAHUE

8 KJIACC
KosanyecTBo yacoB
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
n/n TeM NPOrpamMMbl Bcero Kourpoashpre Tpaxruteckue o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh
11 €CTECTBO3HAHUS U 7 3 bubmuorexa [IOK
MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK
peakuu https://m.edsoo.ru/7f41837¢
Hroro no pazueny 22
Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopoa. Ilonsitue 7 1 bubmuorexa [IOK
00 oxcuaax https://m.edsoo0.ru/7f41837¢c
99 Bonopon.Ilonstre o kucmorax 6 1 bubmuorexa [IOK
U COJISIX https://m.edsoo0.ru/7f41837c
53 KonuyecTBeHHbIE OTHOIIEHUS B 9
XUMUHU
94 Bona. PactBopsl. [Tonstue 06 9 1 1 bubmuorexa [IOK
OCHOBAaHMSIX https://m.edsoo.ru/7f41837c
95 OCHOBHBIE KJIaCChI 14 1 1 bubmuotexa [JOK
HEOPraHUYECKUX COCAUHEHUN https://m.edsoo0.ru/7f41837c
Hroro no pazueny 45



https://m.edsoo.ru/7f41837c
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Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoanyeckasi cucrema xumudeckux iemeHToB I. U. MenaeneeBa. CTpoeHne aToMoB.

XumMu4yeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE P€aKIuu

[Teproauueckuii 3aKOH U
31 Ilepnonnueckas cucrema 12 bubnnoreka [IOK
XUMHUUYECKUX deMeHToB JI. U. https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHue aToma
XuMHYECKas CBA3b. BuGmorexa [IOK
32 OKHCIHTEIEHO- 12 1 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTENIbHBIE PEAKIIUU
33 [ToBTOpeHne u 0600IIEHHE TIO 11 1
Kypcy XUMUH 8 Kilacca
Hroro no pazziey 3 ]r?tl'prSHIP/Ir?wT:;sil)(])l 8/I§f41837c
HazBanue moayJist
PesepBHOE BpeMms 0 bubamorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 102 5
[TPOTPAMME



https://m.edsoo.ru/7f41837c
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9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpeHME U yriyOIeHHe 3HAHUN 3 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 5 1 bubnmoreka [JOK
' peaxkuui https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 9 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo paznemny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 5 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 5 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 6 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 11 1 1 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 27
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Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 2 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 18
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 6 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 6
HazBanue moayJist
PesepBHOE BpeMmst 0 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 68



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

KAJIEHIAPHO - TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
ara OBbI€
Ne ni/m Tema ypoka Aar WHppOBLI
Bcero U3yuyeHus o0pa3oBaTe/bHbIE
pecypchl
1 [Ipenmer xumuu. Poib XumMuu B )KU3HU 1 bu6mmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [lonarue o MeTo1axX MO3HAHUS B XUMUH 1 Brbmmorexa LIOK
A https://m.eds0o.ru/ff0d227e
3 ArperaTHoe COCTOSTHUE BEIIECTB 1
ITpaktuyeckas padora Ne 1 «IIpaBuna
4 paboThI B 1a00paTOPUU U IPUEMBI 1 bu6mmorexa [IOK
oOpartreHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
5 YucTtele BemecTBa U cMecH. CriocoObl 1 but6mmoreka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 «Pa3nenenue
6 cMmecel (Ha mpuMepe OYHCTKA 1 bubmmorexa LIOK
. pHMep https://m.edsoo.ru/ff0d28c8
MMOBAapPEHHOM COJIN)»
7 [Ipaktuueckas padora Ne 3 "Ananus 1
MoYBbI"
ATOMBI 1 MOJIEKYJTBI. ATOMHO- bu6nunoreka [IOK
8 1
MOJIEKYJIIPHOE YUEHUE https://m.edsoo.ru/ff0d2a6c
9 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
10 XHUMUYECKHUE DIICMCHTHI. 3HAKU 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB.
OTHOCHUTENIbHASI aTOMHAsI Macca

https://m.edsoo.ru/ff0d2be8

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

11 Xumnueckas popmyna. BaneHTHOCTD E;?ﬁﬁf:ﬁ?ﬁi 0d2eae
aTOMOB XUMUYECKUX JIECMEHTOB
12 Xumuueckas popmyna. BaneHTHOCTH bu6nmoreka [IOK
aTOMOB XMMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
13 OTHOCHUTENBbHAS MOJIEKYJISIPHASI Macca bubmmorexa [IOK
https://m.edsoo.ru/ff0d323c
14 MaccoBas 10 XUMAYECKOTO DJIEMEHTA B bu6nmuoreka LIOK
COECIMHEHUH https://m.edsoo.ru/ff0d350c
15 MaccoBas 10711 XMMUYECKOT0 3JIEMEHTa B bubmuotexa [JOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
16 Pu3znyecKre U XUMUYECKHUE SIBJICHUS. bubnmoreka [IOK
XrAMHUECKask peakius https://m.edsoo.ru/ff0d37fa
17 IIpu3Hakyu U ycaoBuUs IPOTEKaHUSA bubnunorexa [IOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
18 3aK0H COXpaHEHHUs MacChl BEIECTB. bubnmoreka [IOK
XUMHUYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b88
Krnaccugukamnus XuMHUYeCKUX peaKIuii
19 (COGI[I/Iqu)HI/IHI,IpaSHO)KeHI/IH, 3a1\IZemeIII{I/I;1, bubmorexa IOK
oBMeHa) https://m.edsoo.ru/ff0d3f34
. bu6nuoreka [IOK
20 O00011eHME ¥ cUCTEMATU3aIMs 3HAHUN httos://m.e dsogru IFF0d40c4
21 Konrponsnas padora Nel o teme bu6nmorexa [IOK
«BemecTBa U XMMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
22 AHaJIM3 KOHTPOJILHOU PadOTHI
23 Bo3ayx — cmech ra3oB. CoctaB Bo3ayxa. bu6mmorexa [IOK



https://m.edsoo.ru/ff0d2be8
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Kucnopoa — aeMeHT U mpocToe
BemecTBo. O30H

https://m.edsoo.ru/ff0d448e

dusnueckre U XUMUYECKHE CBOMCTBA

bu6nuoreka [IOK

24 KHCII0pOAa (peaKiui OKuCHeHu, https://m.edsoo.ru/ff0d4614
rOpeHue).
Cr1oco0BbI TTOJIYYEHUS KUCJIOPOaa B
25 jraboparopun Zlqn OMI:IHIJIerH(iICTI/I bubmorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
[Tpaktuyeckas padora Ne 4 o Teme
26 «ITonyuenne u cobupanue KACIOPOIa bubmorexa HOK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTBY
27 ITonsarue 00 oxcumax
TernmoBoit 3ppeKkT XUMUUECKON PEaKIIuH,
28 IMOHATHE O TEPMOXUMHUUYECKOM YPaBHEHUHU bubmmorexa [OK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHUYCCKHIX PEAKITUIX
TommmBo (HedTh, Yroiab U METAH).
29 3ar SISHCPEI/qu];OS ¢ a, CII0COOBI )ero bubmmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIICHUS
30 Bonopon — anemenT u mpoctoe bu6nuorexa [IOK
BeecTso. Haxoxaenue B mpupoze https://m.edsoo.ru/ff0d4dd0
31 DuU3NUECKUE U XUMUUYECKHUE CBOMCTBA bu6mmoreka [IOK
BoJiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
32 CriocoOBI IOJTyYeHHUs BOJIOPOIa
bubmuorexa [IOK
IT
33 OIPITHE © frenoTax https://m.edso0.ru/ff0d50d2
bu6nuorexa [IOK
34 IT
OHATHE O COTAX https://m.edsoo.ru/ff0d50d2
35 [Tpaktrueckas padorta Ne 5 mo reme bubmuorexa [JOK
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«Ilomyuenue u cobupanue Bo10poJa,
M3y4YEHUE €rO CBOKCTBY

https://m.edsoo.ru/ff0d4f42

KonnyecTtBo BemectBa. Moius. MossipHas

bu6mmoreka [IOK

36
Macca https://m.edsoo.ru/ff0d5230
37 KonunyecTBo BemecTBa. Moib. MosspHas bubnmoreka [IOK
Macca https://m.edsoo.ru/ff0d5230
. bubnmoreka [IOK
38 M i 00 .3 AB
O/PIPHPIH ODBEM TA30B. SAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
. N bubmuorexa [IOK
39 Moutsipabiii 00bEM ra3oB. 3aKOH ABOTaAPO htts://m.edsoo.ru/ffod542e
Brruncienus o0b€Ma, KOJIMYECTBA
40 BEIIECTBA ras3a I10 €r0 W3BECTHOM bubmorexa [OK
H . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
BrruncieHus KoauuecTBa, MacChl
41 BEIIECTBA 10 YPAaBHEHUAM XUMHUUECKUX Bubmrorexa ITOK
tHecTBa 1o Yp https://m.eds00.ru/ff0d5708
peakuuii
BruIuncieHusa KOJIU4eCcTBa, MacChl
42 BEIIECTBA 10 YPABHEHUSIM XUMHYECKUX Bubmorexa ITOK
- . P https://m.edsoo.ru/ff0d5708
peakIuit
Brrunciaenus 00-6MOB ra30B 110
43 aBHEHHIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa HOK
P . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHMI Ta30B
Brrunciaenus 006MOB ra3oB 110
44 aBHEHHIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa LIOK
P .. peai . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIECHHI Ta30B
45 DuU3UYECKUE U XUMUUYECKHUE CBOMCTBA bu6mmoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a
46 CocraB ocHoBanuid. [lorsitue 00 bubmuorexa [JOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
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HHAWUKATOpax

https://m.edsoo.ru/ff0d59e2

Bona xak pactBoputens. HacbleHHbIE U

bubmuorexa [IOK

47
HEHACBIIICHHBIE PACTBOPBI. https://m.edsoo.ru/ff0d5b40
48 MaccoBasi 1011 pacCTBOPEHHOT'O BEIIIECTBA
49 MaccoBast 10151 paCTBOPEHHOTO BEIIECTBA
[IpakTrueckas padora Ne 6 o Teme
«IIpuroroBiieHHE PaCTBOPOB C bu6nuoreka [IOK
50 . . .
OnpeAcIEHHON MacCOBOM 10JEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
51 O000611IeHNE U cCUCTEMAaTH3aIMs 3HAHUH
o teme "Kucnopoa. Bogopoa. Boga"
59 Konrtponsnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Bonga» https://m.edsoo.ru/ff0d6342
53 AHanmM3 KOHTPOIBHOH paboThI
Oxcuppl: cocTaB, KiacCUPUKALIUS, bu6mmoreka [IOK
54
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydenune u XuMHU4YECKHE CBOMCTBA
55 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa LIOK
’ P https://m. edso0.ru/ff0d664e
OKCHJIOB
OcHoBaHUA: COCTaB, KJIaccu(UKaIHs, bubmuorexa [IOK
56
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
57 [TonmyueHnue u XuMu4eCKUe CBOWCTBA bubnuorexa LIOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, knaccudukanus, bu6mmoreka [IOK
58
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
59 [lonyyenue u XUMHUYECKUE CBOMCTBA bubnmoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
60 Counu: cocraB, knaccupukamms, bubnmoreka [IOK
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HOMEHKJIaTypa

https://m.edsoo.ru/00ad9474

CriocoOblI MMoJTy4eHus: U XUMHUYECKUE

61 . .
CBOMCTBa coJiel
62 CriocoObl MoNTy4yeHHs: U XUMUYECKUe
CBOMCTBA COJIEeH
63 ['eneTnveckas CBsI3b MEXKAY KJIacCaMH bubnnoreka [IOK
HEOPraHUYECKUX COECTUHEHUI https://m.edso00.ru/00ad9a50
64 ['eneTnueckas CBsI3b MEXAY KJIaCCAMHU bub6mmorexa [IOK
HEOPraHUYECKUX COCTMHEHUM https://m.edso0.ru/00ad9a50
[IpakTueckas padora Ne 7. Pemenue
65 SKCIIEPUMEHTAIBHBIX 33Ja4 110 TEME bu6nuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN»
. bu6mmoreka [IOK
66 O000111eHYE U cUCTEMATU3AaIMs 3HAHUT htts://m.edsoo.ru/00adch?
Konrponbnas padora Ne3 o reme
67 "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX buommorera LOK
o https://m.edsoo.ru/00ad9ela
COEJIMHEHU N
Amnanu3 KOHTpOJbHOU padoThl. [lepBbie
68 TIOTIBITKY KJIACCU(PUKAIIUU XUMUIECKUX
a5eMeHTOB. [IoHsATHE O Tpynnax cXoIHbIX
AJIEMEHTOB
69 DneMEeHTBI, KOTOpbIE 00Pa3yIoT
aM(doTepHbIe OKCHIBI U THIPOKCHUIBI
Ilepunonnueckuii 3akoH u [lepuonnueckas
70 cHUCTeMa XUMHUYECKUX dnemeHToB /I, U. bubnuotexa [IOK

Menaeneesa. [lepuospl, rpynimsl,
MTOATPYIIITHI

https://m.edsoo.ru/00ada52c¢
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bu6mmoreka [IOK

71 Ilepuoaml, rpymHiisl, HOAPYIIILI
PHOZRL TPY - HOATPYT https://m.edsoo.ru/00ada52c
7 Crtpoenue atomoB. COCTaB aTOMHBIX SJIEP. bu6nuoreka [IOK
H3oTomnsl https://m.edso0.ru/00ada342
73 Crtpoenue atomoB. CoCTaB aTOMHBIX sJIEP. bubnmoreka [IOK
H3zoTonsr https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI04eK
74 aTOMOB 3J1eMeHTOB llepnoaunueckoi bubmorexa [IOK
pHroa https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
CtpoeHue 2JIeKTPOHHBIX 000JI0UEK
75 aTOMOB 2J1eMEHTOB [lepuoamnueckoi bubmmorexa [JOK
pHoa https://m.edsoo.ru/00ada6bc
cucremsl [{. 1. MeHneneeBa
XapakTeprCcTUKa XUMUYECKOTO JIEMEHTA
76 10 €ro IOJIOXKEeHUIo B [lepronnueckoit Bubmorexa ITOK
P https://m.edsoo.ru/00ada824
cucteme /1. 1. Menaeneena
XapakTepuCcTHKa XUMUIECKOTO JIEMEHTA
77 10 €ro IMoJIOKeHUIO B [leproauueckoii bubmrorexa [IOK
p https://m.edsoo.ru/00ada824
cucteme 1. 1. MeHnaeneeBa
78 3nauenue [leproanueckoro 3akoHa s bubnmoreka [IOK
Pa3BUTHUSA HAYKU U IIPAKTUKH https://m.edsoo.ru/00ada96e
CamocTtosTenpHas paboTa 1o Teme
"I[lepronueckuii 3aKOH 1
79 [leprnonnueckas cucTeMa XUMHUIECKUX
anemeHToB /I. 1. MenaeneeBa. CtpoeHue
atoma"
bu6nuoreka [IOK
80 HNonnas xumMuueckas CBsI3b
https://m.edsoo.ru/00adac34
81 KoBasieHTHas1 moJsipHast XMMUYECKast bubmuorexa [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
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CBA3b

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

KoBanenTHas HCIOJISIpHAad XUMHUYCCKasd

bubmuorexa [IOK

82 CBSI3b https://m.edsoo.ru/00adaab9
83 Mertanieckass XUMUYECKast CBS3b
but6mmoreka [IOK
84 (TereH, okHCIeHs https://m.edsoo.ru/00adae28
85 OKHCIIUTETEHO-BOCCTAHOBUTEIILHBIE bu6nuoreka [IOK
peakuuu https://m.edso0.ru/00adb076
86 OKHCIIUTETN U BOCCTAHOBUTEIIH bubmorexa [TOK
https://m.edso0.ru/00adb076
87 CocraBneHue ypaBHEHUI OKIiI'CJ'II/ITeJ'II)HO-
BOCCTAHOBUTEJIbHBIX PEaKIUit
88 CocTtaBreHue ypaBHEHHH OKIiI’CJ'II/ITeJ'IBHO-
BOCCTAHOBHTEJIBHBIX PEaKITHii
O0001Ienre U cucTEMAaTH3aIA 3HAHAN
89 o TeMe "CtpoeHne aroma. XuMU9IecKas
CBA3b"
90 KonTponbhas pabora Ne4 o Teme bu6nmoreka [IOK
«Ctpoenue atoMa. XuUMHUYECKas CBA3bY» https://m.edso0.ru/00adb486
91 AHanmm3 KOHTPOJIBHON pabOTHI
92 M. B. JIOMOHOCOB - y4eHBIN-
SHIMKJIOTICTUCT
93 . 1. MeHneneeB - y4eHbId, IEIaror 1
rpaXk1aHUH
BeipammBanue KpucTamuioB
94 QIFOMOKAJIMEBBIX KBACI[OB WJIA MEIHOTO
Kyropoca
95 O0001IeHNe U cHCTeMaTU3alus 3HAHUH bubnmorexa [IOK
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https://m.edsoo.ru/00adb33c

96 PesepBHblit ypok. O60011eHE 1 1 bu6nuorexa LIOK
CUCTEMATH3aLNs 3HAHUH https://m.edso00.ru/00ad9ch2
97 PezepHblil ypok. O60011eHNE U 1 bu6nuoreka [IOK
cUCTEeMaTU3alus 3HAaHUI https://m.edsoo.ru/ff0d61c6
98 HTorosast KOHTpOJIBHAS paboTa
99 AHanm3 UTOroBoi KOHTPOIBHON pabOTHI
100 Pemienue 3a1a4 Ha pa3BuUTHE 1
(GyHKLIMOHATBHON IPaMOTHOCTH
101 Pemienue 3agau Ha pa3ButHe 1
(GyHKIMOHATBHON IPaMOTHOCTH
102 Hrorosoe 3ansarue. [logseaenne UToros 1
roga
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
ara ngposbie
Ne n/m Tema ypoka A upp
Bcero U3y4eHust o0pa3oBaTe/bHbIC
pecypchbl
[lepnonnueckwuii 3akoH. [leprnoanueckas
1 crucTeMa XMMHUYECKuX 3y1emMeHToB /. U 1 bubmmorexa [IOK
T https://m.edsoo.ru/00adb59e
Menneneena
but6mmoreka [JOK
Krnaccugukanus u HoMeHKIaTypa
2 HCODIANIHCCKIX BOlICCTE 1 https://m.edso0.ru/00adb7e2
p m https://m.edsoo.ru/00adbac6

3 Krnaccugukanms XuMu4ecKux peakiuii no 1 bu6nuorexa [IOK
Pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0

4 TemnoBoii 3¢ (pekT XuMUIeCKON peaKIIiH. 1
TepMoxumuueckoe ypaBHEHHE
[loHsiTHE O CKOPOCTH XUMHYECKOMN

) eakuuu. IIoHsATHE O TOMOT€HHBIX U 1 bubmmorera [IOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTrE€HHBIX PEAKIUAX
IlonATHE O XUMHUYECKOM PAaBHOBECHH.

5 DakTOpPHI, BIUSIOMINE HA CKOPOCTh 1 bu6mmoreka LIOK
XUMHUYECKON PEAKIUU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTI'O PABHOBECHS

7 OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE 1 bubmmorexa [IOK
peakuuun https://m.edsoo.ru/00adcade
Kontponbnas padota Nel o teme

8 «[loBTOpeHue u yriydneHue 3HaHUi 1

OCHOBHBIX Pa3acCiIOB Kypca 8 xmmaccay



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb7e2
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9 Teopus 3MEKTPOIUTUYECKON JUCCOLTUALUH. bu6nmoreka [IOK
CuinbHBIE U CJTa0bIe DJICKTPOTUTHI https://m.edsoo.ru/00adcd68
10 OcHOBHBIE MOJIOKEHUS TEOPUU bu6muoreka [IOK
3JIEKTPOJIUTUYECKON UCCOLMALINT https://m.edsoo.ru/00add448
11 XHWMUYECKUE CBOMCTBA KUCJIOT KaK bubmuorexa [IOK
3JIEKTPOJIUTOB https://m.edso0.ru/00add5d8
XUMHUYECKHE CBOMCTBA OCHOBAHUM KaK bubmuotexa [JOK
12
3JIEKTPOJIUTOB https://m.edsoo.ru/00add5d8
XHWUMUYECKUE CBOMCTBA COJIEH Kak bubmuoreka [JOK
13
3IIEKTPOIUTOB https://m.edsoo.ru/00add8b2
14 [TonsaTue o runponuse cosen bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 [TpaxTrueckas padora Ne 1. «Pemienue bu6mmoreka [JOK
3KCIIEPUMEHTAIIBHBIX 33129 https://m.edsoo.ru/00addbfa
bubmuoreka [JOK
16 00606 i
ODIICHHE 1 CHCTCMATH3ALHA SHARMH https://m.edsoo.ru/00addd12
Konrponsnas padora Ne2 o reme
17 «DNEKTPOIUTHICCKAS TUCCOIIUAITNS bubmmorexa [IOK
p 8 M. https://m.edsoo.ru/00addecQ
XUMUYECKUE peaklMy B pacTBOPax»
18 OO01mmast xapaKTepucTHKa HEMETaJIIOB
19 OO01mas xapakTepucTUKa rajJoreHoB. bubnuorexa [JOK
XUMUYECKUE CBOMCTBA HA MMPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnopooaopod. ComnsiHast KHCIIOTa,
20 XUMUYECKHUE CBOMCTBA, MOJTyYEHNE bubmmorexa LIOK
> oMYA ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
21 IIpaktuyeckas padora Ne 2 o teme bubmmorexa [IOK
«M3yueHne CBOMCTB COJITHOM KHUCIIOTHI» https://m.edsoo.ru/00ade348
22 Bbruncnenus o ypaBHEHUSIM XUMHYECKUX bubmmorexa [LIOK
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https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

peaKIii, eClii OJMH U3 PEarcHTOB JaH B
N30BITKE

https://m.edsoo.ru/00ade488

23 Oo6mmas xapakrepuctuka 3nemMeHToB VIA- bu6muoreka [IOK
rpynmnsl - xanpkoreHos. Cepa https://m.edsoo.ru/00ade64a
bubmuorexa [JOK
24 C
CPOBOAOPOA H CYbPHEI https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHast KUCIIOTA,
25 ¢du3nUecKre 1 XUMHUECKUE CBOICTBA bubmmorera [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMHUYECKUE PEAKIUH, JICKAIIUE B OCHOBE
MIPOMBIIIIEHHOTO crIoco0a MoTy4eHus
26 CEpHOM KUCITOThI. XUMUYECKOE bubmmorexa OK
P ' . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYXKAIOUIEeH cpeibl
COCIMHECHUSIMH CEPbI
97 BrrancieHre MacCOBOM JOIX BBIXOA bu6mmoreka [IOK
MIPOIYKTA PEAKINKU https://m.edsoo.ru/00adec8a
28 OO0mas xapakTepucTuka 31eMeHTOB V A- bubmuotexa [JOK
rpynmsl. A30T https://m.edso0.ru/00adeeat
but6mmoreka [IOK
29 A .C
MM O aMMOHIA https://m.eds00.ru/00adf004
[paktuyeckas padora Ne 3 o Teme
30 «IlonyueHue aMmmmuaka, U3y4eHue ero bubmmorexa [TOK
N y - 1Y https://m.edso00.ru/00adf180
CBOWCTBY
31 Kucnoponnsle coequHeHns a30Ta
39 A30THas KUCJIOTa, €€ (PU3MUecKue u bu6mmoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
bu6 OK
33 dochop u ero coeTUHEHUS uosmoreka I

https://m.edsoo.ru/00adf68a
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OO6mas xapakTepuctrka 35eMeHToB IVA -

bu6moreka [IOK

34
TpYHNIBL. YTIEposq https://m.edsoo.ru/00adfd9c
Oxcupsl yriaeponaa, ux Gpusudeckue u
35 XUMUYECKHUE CBOMCTBA. DKOJIOTHYECKUE bubnuorexa [JOK
po0JIEMBbI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepona (1V)
36 VYroipHasa KUCI0Ta U €€ Con bubnnorexa [JOK
https://m.edso0.ru/00ae006¢
IIpaktuyeckas padota Ne 4 o reme
37 "[TonmyueHue yrileKucIoro rasza bubmmorexa [JOK
ya yr ) " https://m.edso0.ru/00ae027¢
KauectBennas peakuus Ha KapOOHAT-HOH
[lepBoHavabHEBIC MTOHATHUS 00
38 OpraHNYeCKUX BEIEeCTBAaX KaK O bubmmorexa HOK
p B https://m.edsoo.ru/00ae054¢e
COEIIMHEHUSIX yriepoaa
39 Kucnoponconepsxamue opraHu4ecKre
COEMHEHUS
40 Kpemunii u ero coeguHeHNUs bubmorexa [IOK
p https://m.edso0.ru/00ae080a
41 CunukaTHast TPOMBITINICHHOCTh
42 [losnyyenne HEMETauIoB U Ba)KHEHUIINX
XUMHAYECKUX COEIUHEHNI HEMETAIJIOB
O00011IeHNE U cUCTEMATHU3AIMI 3HAHUN 110
43 TeMe «BakHeHIne HeMeTamibl U UX bubmorexa LHOK
https://m.edso0.ru/00ae0bf2
COEIUHEHUSY
KonTponbhas padora Ne3 o Teme
44 «Baxxneiimne HeMeTaIIbI U UX bubmorexa [IOK
https://m.edsoo.ru/00ae0el8
COEIUHEHUS
45 OO6mras XxapaKTepUCTUKa XUMHIECKUX bubnuorexa [JOK
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3JIEMEHTOB — MeTauI0B. Duznueckue
cBorcTBa MeTaju10B. CrjtaBbl

https://m.edsoo.ru/00ael103e

46 XHUMHYECKHE CBOIICTBA METAJIJIOB. bubmorexa [IOK
https://m.edso0.ru/00ae1156
bubmuorexa [JOK

at [Henourpie meTab! https://m.edsoo.ru/00ael4b2
b K

48 CoenrHeHNs MIEIOYHBIX METAILIIOB nomotexa O
https://m.edsoo.ru/00ael4b2

49 [I{en0uHO3EMENBHBIE METAIIITBI — KaIbIIHI bubmuorexa [JOK

U Maraum https://m.edsoo.ru/00ael15e8

50 Baxneimme coeTHHEHUS KAJTBITHI bubmorexa LHOK
https://m.edsoo0.ru/00ae15e8

51 JKECTKOCTB BOJIBI M CIIOCOOHKI €€ bubmuorexa [JOK

yYCTpaHEHHUs https://m.edso0o.ru/00ae1886
[IpakTrueckas padota Ne 5 o Teme BuG OK
52 "KEcTKOCTL BOJBI M METOIEI €€ nosmotexa I
| https://m.edsoo.ru/00aelae8
YCTpaHECHUS
bu6mmoreka [IOK
53 An 7
FOMHIHIH https://m.edsoo.ru/00aelc64
but6mmoreka [IOK

54 C

OC/VHCHHA aTFOMHHIA https://m.edsoo.ru/00aelc64
bub6mmoreka [IOK
K

95 ce30 https://m.edso0.ru/00ae1d86
but6nmoreka [IOK

56

Coenunenms xenesa https://m.edsoo0.ru/00ae35e6
[IpakTrueckas padora Ne 7. Pemenue
bu6moreka [IOK
o7 JKCIEPUMEHTANIBHBIX 33724 110 TEME

«MeTaiby

https://m.edsoo.ru/00ae3de8
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but6mmoreka [IOK

o8 HonsTHe 0 KOppO3HH METALIOB 1 https://m.edsoo.ru/00ae1278
59 Merasnsl B mpupoze. Ilonarue o 1
MeTaJLTypruu
Brruncnenus o ypaBHEHUSIM XUMHYECKUX
€aKIUi, eCIh OJUH U3 PEarcHTOB JaH B
60 51361;”[[1(6’1/1]11/1 cozfepmMTI;pHMecn. " 1 bubamorexa [IOK
BbIuncIIeHUs] MaCCOBO# JTOJIM BBIXOA https. fm.edso0.11U0Ge 1 750
MIPOJYKTa peakiuu
61 O000111eHrEe U CUCTEMAaTU3ALM 3HAHUI 1
62 KonTponbhas padora Ne4 o Teme 1
«Baxnelnme MeTaIbl U UX COCTUHEHUI
. but6mmoreka [JOK
63 XUMHYSCKUM COCTAB IIJIAHEThI 3eMIIS 1 httos://m.e dSO(])_.[ru 10026350
64 OxpaHa OKpy>Karomiei cpesbl OT 1 bu6nmoreka [IOK
XUMHUYECKOIO 3arps3HEHUS https://m.edso00.ru/00ae4270
65 O06o011eHre U cucTeMaTu3aus 3HaHUH. 1 bubmoreka [IOK
BemrectBa https://m.edso0.ru/00ae0d0a
66 O00011IeHNE U CUCTEMATHU3ALMs 3HAHUI. 1 Bbub6mmoreka [IOK
XHUMUYECKUE PEAKIUU https://m.edsoo.ru/00adb33c
67 O06o0meHue u CI/ICTeMaTIfSaI_II/ISI 3HAHUH. 1 bubnuotexa [JOK
OCHOBBI HEOPTAHUYECKON XUMUU https://m.edsoo.ru/00ad9ch2
68 [Togsenenue nroros roaa. [logroroka k 1
I'MA
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kimacce/ I'abpuensia O.C., Octpoymos U.I"., Cnaakos C.A.,
AxumonepHoe oburectBo «M3narensctBo «IIpocBenieHue»
* Xumus, 9 kiacc/ 'adpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxtmonepHoe obmiectBo «M3marenscTBo «IIpocBenieHne»

METO/IUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. O. C. I'abpuensn, U. B. Axcénona, C. A. CnaakoB ""Meroanueckue
pEKOMEHAIUY I yauTens K yaueOuuky "Xumus - 8 ki1." O. C. 'abpuensna,
N. I'. Ocrpoymosa, C. A. Crnankosa"

2. T'abpuensu O. C., Bockob6oiinukona H. I1., AurykoBa A. B. HacronbHas
KHUTA yuuTes. XuMus. 8 K

3. l'abpuensn O. C., Bockoboiinukoa H. I1., SmrykoBa A. B. Hacronbhas
KHUTa yuurens. Xumus. 9 ki.

4. Xumust : 8—9-e kaccel : 60a30BBIN YPOBEHB : METOAMUECKOE ITOCOOHE K
yueoHukam O. C. I'abpuensina, . I'. Octpoymona, C. A. Cnaakxosa / O. C.

INabpuensn, C. A. Craikos.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

https://lesson.edu.ru/04/08
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