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1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOydYeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCIUTATEIbHOUN 1€ TETbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHM U HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAllUd U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1)maTpMoTH4YeCKOro BOCIMTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEeIWI0, TOHUMAHUS 3HAYEHUS XUMHUUYECKOW HAayKu B IKU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BIANETh JOCTOBEPHOW HH(pOpMalHe o
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax U MPaBUJIAX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyrUX  BUJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TIpH
BBITIOJTHEHUW YYE€OHBIX, TI03HABATENIbHBIX 3a/lay, BBIMOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUN YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TpOIEcce ITOW Y4eOHOU JeATETBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHUE U IIOCTYIIKM CBOMX TOBApPUILIEH C IO3ULUHU
HPABCTBEHHBIX M IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKH W COCTABIISIONINE
OCHOBY [ IOHMMAHUSI CYIIIHOCTU HAYYHOW KAapTHUHBI MHUpa, MpEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOAbI, B3aUMOCBS3SIX YEIOBEKA C
MNPUPOTHOM CPEIOM, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAUMBbIE Jii OOBSICHEHHS HAOJIOaeMbIX IMPOILIECCOB M SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4eOHBIMHU TEKCTaMH, CIPaBOYHOU



JUTEPATYpO, JOCTYNMHBIMU TEXHUYECKHUMHU CpeACTBaMH HHGOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHUIO M TO3HAHHIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caM0OOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH W YPOBHS OOy4YeHHs B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KM3HU, OCO3HAHHWE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHUs),
HEOOXOAUMOCTH COOJIFOZICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAICHUU C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEIbHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHBIA BBIOOD
UHAUBUAYATBEHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodecCHOHANIBHON ACSTENBHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CpelIe;

6)3K0J10rH49eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUE LEHHOCTU 3I0POBOrO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MUecCKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOEHUS
npaBWII 0€30TMIACHOTO TMOBEACHUS TP padoTe C BEIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TMOJIy9aeMble NMPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYyIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTed UX pEILIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe MeTampeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIC IS
dbopMupoBaHUsT MUPOBO33PECHUSI OOIICHAYYHbIE TOHATUS (3aKOH, Teopus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U PYTOe.), KOTOpPbIE
HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOW KapTUHE MHpA, U YHUBEpPCAJIbHbIC yUeOHbIC IEUCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJIATUBHBIE), KOTOpPbIE 00ECHEeunBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAaHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHYECKUX TOHSITHN (BBIACTSATH UX XapaKTEepPHBIE
MPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3h C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSITUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUMN, BEIOMPATh OCHOBAHUSA U
KpUTEPUU ISl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIICJICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS;

yMEHHE TPUMEHITh B TIpollecCe€ TO3HAHMS TOHATUS (TIPEJAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEeMbIE B XUMHH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHUMBOJI 3JIEeMEHTa), XUMHUYeckas QopMylia U ypaBHEHHE
XUMHYECKOW peakiuy — MpU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAadyeCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3BI TIO
IPOBEPKE MPABUIIBHOCTH BbICKA3bIBAEMBIX CYKJICHHH;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUYCHUYECKUX OJKCIEPUMEHTOB, yMEHHEe HaOmogaTh 3a XOJOM TIpoIlecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIATH OTYET
0 mpojeiIaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUIOB U (OPM MpPEACTaBICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4yHO-TIOMYJIApHAsl JINTEpaTypa XUMHUYECKOTO COJEpKAaHUS, CIPABOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTUYECKU OIIEHUBATH MNPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



YMEHHE NPHUMEHSITh PAa3JIMYHbIE METOJBlI M 3alpOChl MPU MOUCKE U OTOOpE
MH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBINOJHEHUS
y4eOHBIX M MMO3HABATENbHBIX 337a4 ONPEAEIEHHOr0 TUIA, MPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSATEIBHO BHIOMPATh ONTUMAIbHYIO (OpMY MpeACTaBICHUs UH(POpMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXE€MaMHM, JuarpaMMamH,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JAESITENIbHOCTH MH(OPMALMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOT0 XO34MCTBAa M TPAHCIOPTa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeModl  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPE/JIOKEHHOM 3a/1auu;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEIHHOM
NESTENHbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YNIBTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIepUMeHTa (J1abopaTopHOro OIbITa,
1abopaTopHO pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBPHOM WM MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPAHHAIIUS
COBMECTHBIX JICMCTBHH, OmNpenelieHne KpPUTEpPHEB IO OICHKE KauecTBa
BBITIOJITHCHHOM pabOThI M IPYTHE).

PeryasiTuBHbIC YHHBepCAIbHbIC YUeOHbIC 1eliCTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbonee »((PeKTUBHBIE CIIOCOOBI PEIICHHs] YICOHBIX H
[O3HABATEIbHBIX 3a/1a4, CAaMOCTOATEIBHO COCTaBIISATb WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA AJITOPUTM JACHMCTBUM MPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YeHHs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3aJaHUH.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe nmnpeaMETHBIX pE3yJbTATOB IO OCBOCHHIO 00S3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHONM paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



nercTBuil, crnenuduUyueckue i OpeAMETHOM obnactu  «XHUMUS», BHUJbBI
NEATeNIbHOCTH MO  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  UWHTepHpeTaluu,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry o0yuenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSITHUW: aTOM, MOJICKYJa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHAST M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00 BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pasJIOKEHUs, PEaKIUu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAasl CBS3b, MOH, KaTHUOH, aHWOH, pacTBOp, MaccoBas JOJisI BELIECTBA
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMynaMm, BHJI XUMHYECKOW CBs3U (KOBAJICHTHAss M WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHHWE NEPUOJMYECKON 3aBUCHMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyr ¢opmy Ilepuognyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIlIMEe TEPHOJIbl, COOTHOCUTH OOO3HAUEHHS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema Xxumudeckux osjaementoB . N.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMUYECKHUX AJIIEMEHTOB (COCTaB M 3apsij siipa, 00IIee YUCIO JIEKTPOHOB
U pacrpeeieHUe UX Mo 3JIEKTPOHHBIM CI0SIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HCOPTraHUYECKHUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIy W COCTAaBY YYACTBYIOIIUX B PEaAKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKasi OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJIEKYJSPHYIO M  MOJIIPHYHO MacChl
BEIIECTB, MAacCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmyle
COCIMHEHH S, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, NMPOBOJAUTH PACUEThHI
10 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliyd MBICIUTEIIBHONW JEATEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOICTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBUjaM  MOJb30BaHUS ~ XUMHUYECKOM  mocynoil |
1abopaTopHBIM 00OpYJAOBaHWEM, a TakXke TNpaBuiIaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BEMmIECTB (BOJOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHONM MAaCCOBOM J0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTh  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy o0ydenus B 9 kjacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM

pPacKphpIBaThb CMBICI OCHOBHBIX XUMHUYECKHX TMOHSATHW: XUMHYECKUH
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peakius, XUMUYECKasl CBsI3b, TEILIOBON 3PdeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJIEKTPOJIMTUYECKAs IHUCCOLMALHNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCJIUTE]Ib,  BOCCTAaHOBHUTEIb, OKHCJICHHME M  BOCCTAHOBJICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
METaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeéTka, KOPpO3Hus METAJLIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAESATh BAJICHTHOCTh U CTENIEHb OKUCICHHUSI XUMUYECKUX SJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIWHEHUH 1o ¢GopMmynaMm, BHII XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUSAX, 3apsi]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHHMAaHWE: OIUCHIBATbh U XapaKTEPU30BaATh
TabnuuHyo dopmy Ilepuonnueckoil CUCTEMBbl XUMHYECKHUX JJIEMEHTOB:
pasnmuuath TOHATHS «TJIaBHas moarpymnmna (A-rpymnmna)y u «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003Ha4YeHUsS, KOTOpPhIE MMEIOTCS B IEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHMSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj snapa, oOIIee YHCIO DJIEKTPOHOB U
pacrpeneleHie HX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSICHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHECHUH CBOWMCTB 3JIEMEHTOB U HX COCJUHEHHUH B
npejiesnax MajibIX MEPUOA0B U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHHS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE IJIEMEHTHI, HEOPTraHUYECKHUE BEIISCTBA,
XUMHUYECKHE peakiuu (M0 YHUCIYy M COCTAaBy YYacCTBYIOIIMX B PEaKIIUU
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMME W Ccrenuduueckrne XUMHUYECKUe
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAasi OMUCAHUE
NpUMEpaMUd MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLUAIMHN  KHUCIIOT,
LIETIOYEN U COJIEN, TIOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIU HOHHOTO



oOMeHa, YypaBHEHHsI peaKIHi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;

e pPAaCKpBIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pEaKIUN
MIOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;

e TIPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCTIOBHSIX;

e BBIUMCIATh OTHOCUTEIIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MACCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

e cOONIOIATh  MpaBWia  TMOJb30BAaHUSA  XUMHYECKOW  MOCYIoM |
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XWMHUYECKUX OTBITOB IO TOJYYECHUIO U COOMpPaHUIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

e TMPOBOJAUTH  pEAKIMM, TMOJATBEPXKIAIOIINE  KAYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, CyibdaTr-, THUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

e TMPUMEHSATH OCHOBHBIC OINEPAIlMU MBICIUTEIBHON NEATEIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YEHHsS CBOMWCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0/IeHNe, M3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (pealbHbIl U
MBICJICHHBIN ).

2. COAEP)KAHUE OBYYEHUS

8 KJIACC

IlepBoHayaIbHBIE XUMHUYECKUE OHATHUSA

[Ipenmer xumuun. Pojib XMMUH B )KU3HU 4YEJIOBEKA. XHMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3NMYECKHE CBOWCTBA BEIIECTB. ATrperatHoe COCTOSHHE
BenecTB. [loHsiTie 0 MeTOAax Mo3HAaHWS B XUMHUHU. UHUCThIE BEIIECTBA U CMECH.
CniocoOblI pa3aeneHns: CMeCen.

ATOMBI WU MOJEKYJIbl. XHUMHUYECKUE dJIEMEHThl. CUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajaeHTHOCT, aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOCUTENbHAs aTOMHas Macca.



OtHocuTenbHasg MOJEKYJIApHas macca. MaccoBas J0JisI XMMUYECKOTO 3JIEMEHTA B
COEJIMHEHUM.

KomnuecTBo BemecrBa. Moib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIAa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHU.

DU3nUEeCKUEe U XUMHUYECKUE SIBJIICHUA. XUMUAUYECKas peakus U €€ NPU3HAKU.
3aK0OH COXpaHEHMsS MacChl BellecTB. XuMmMuueckue ypaBHeHus. Knaccudukanms
XUMHUYECKUX peaKIuii (COeqUHEHUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0M, MpaBuiaMu paboTkl B 1abopaTopuul U
npuémamMu oOpalleHus ¢ 1abopaTOPHbIM 00OpPYAOBaHHEM, U3YUYCHHE U OINHUCAHUE
bu3MYeCKUX CBOMCTB O00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHUE
dbuzmdeckux (TJIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJICHCAIUs BOJIbI) U XUMHUUYECKUX (TOpEHHE CBEYM, MPOKATMBAHUE
MEJTHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIOTOM) SIBIICHUH, HAOIIOICHUE U
OMHCaHWEe MPU3HAKOB MPOTCKAHHUS XUMUUYECKUX peakinil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3ioKeHHUe THAPOKCHIA
meau (1) mpu HarpeBaHuH, B3auMoaelCTBUE Kene3a ¢ pacTtBopoM coau meau (I1),
U3y4YEeHHE CIOCOOOB pa3/iefieHus] CMECE: C TOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbIMIApUBAHUE, TUCTUIULIMS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MMOBAPEHHOM
coliM, HaOJIOJEHWE W  ONUCAaHUE  pEe3yJNbTaTOB  TMPOBEICHUS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHMSI MAacChl, CO3JaHUE MOJENIEH MOJIEKYII
(IIapOCTEP>KHEBBIX ).

Baxueiimue npeacTaBuTeJ M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3J€MEHT U MPOCTOE
BemecTBO. Haxoknenue kucinopoma B mpupone, (GU3HUECKHe W XUMHUYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [Ipumenenune kucmopoma. CrocoObI
MOJIYYCHUS KHUCJIOpOJa B JIa0OpaTopuu M TPOMBIILIEHHOCTH. Kpyrosopot
Kuciopoaa B mpupojie. O30H — autoTponHas MOANPUKAIIHS KUCIOPOIa.

TemnoBoit >PheKT XUMUYECKON peakIuu, TEPMOXHMMHYECKHE YpaBHEHUS,
9K30- M DJHAOTEPMHUYECKHE peakiuuu. TOmIMBO: yroib W MeTaH. 3arps3HEHue
BO3/yXa, yCHJIEHNE TAPHUKOBOTO Y (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — nsnemMeHT m mpocrtoe BemecTBo. Haxoxkaenue Boaopona B
npupoje, (U3MYEeCKHMe UM XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonydeHus. Kuciorsl u conmu.

MorsapHblii 00bEM Ta30B. PacuéThl M0 XUMHUYECKUM YPaBHEHUSIM.

Odusnyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL
HacpllieHHblE M HEHACHILIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas [10Jis1 BEIIECTBA B paCTBOpE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.



Ponb pacTBOpOB B mpupojAe U B KU3HU 4YelOBEeKa. KpyroBopoT BOAbBI B MPUPOJE.
3arpsi3HeHue NpUPOAHBIX BOJ. OXpaHa U OUUCTKA IPUPOJIHBIX BOJ.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuanl. Knaccuduxanus
OKCUJIOB:  cosiecoOpasyroniue  (OCHOBHBIC, KHUCJIOTHbIE, amMdoTepHble) W
HecosieoOpasyromue. Homenkiatypa okcuaoB. Pu3nueckue U XUMHYECKHE
CBOMCTBa OKCUJIOB. [ToyueHue OKCUI0B.

OcHoBanus. Knaccudukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHMsl. HoMeHnknatypa ocHoBaHui. PU3MYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHui. [losryuenrne oCHOBaHUM.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. dusudeckue u
XUMHUYECKHE CBOMCTBAa KuUCIOT. Psan aktuBHoctu MetawuioB H. H. bekerona.
ITony4yeHue KucIor.

Conu. Homenknarypa comneil. @uszndeckre U XUMUYECKHUE CBOMCTBA COJICH.
[Tony4enue comei.

I'eneTnyeckas CBsI3b MEXKY KJIaCCaMH HEOPTaHMYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEJEJICHNUE COAEPKAHUS KUCIOPOJa B BO3IYXE, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3yYEHHE CBOMCTB KHUCIOPOJa, HAOIIOJACHHE
B3aUMOJCHCTBHSI BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS W
NpeKpaileHus ropeHus (mokapa), O3HaKOMJIEHHE C o00pa3laMud OKCHIOB H
OMKMCAHWE WX CBOMCTB, MOJY4YEHUE, COOMpaHHE, paclo3HABaHWE U H3YyYCHHE
CBOWMCTB BOJopona (ropeHue), B3auMojeiicteue Bomopoga ¢ okcumom meau (I1)
(BO3MOKHO HCIOJB30BAHKME BHJICOMATEPHANOB), Hab0/IeHHe 00pa3loB BEIIECTB
KOJIMYEeCTBOM | MOJIb, HUCCIENOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM pPAaCTBOPUMOCTBIO, IIPUTOTOBJIEHUE pPACTBOPOB C OINPEAEIEHHON
MacCOBOM J10JIel pacTBOPEHHOIO BEILIECTBA, B3aUMOJEHCTBHE BOAbI C METAINIAMU
(HaTpueM ©  KalblKeM) (BO3MOXXHO  HCIIOJIb30BAHUE  BHUIEOMATEpPHUAIIOB),
uccieoBaHue OOpa3lloOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB,
HAOJIIOICHNE U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOpax KUCIOT W MIEIOYEH,
uzyueHue B3aummojencTBusi okcuna menu (ll) ¢ pactBopom cepHOM KHUCIOTHI,
KHUCIIOT C METajulaMH, peakUuil HeWTpanu3aluy, MOJTYyYEHHE HEePaCTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOIO MeETajula JPYyTrMM M3 pacTBOpPA COJIM, PEIICHHE
AKCHEPUMEHTAIBHBIX 3a/lad 1Mo TeMme «BaxHeline KiIacchl HEOPraHUYECKUX
COCAMHEHUI.

Iepunonnuecknii 3akoH u Ilepuoamueckass cucreMa XUMHYECKHX
ieMeHToB JI. U. MengeneeBa. CtpoeHue aromoB. XMMHYeCKasi CBA3b.
OxncanTe1bHO-BOCCTAHOBUTEIbHBbIE PeAKIIHU

[lepBble MOMBITKU KiIacCU(DUKALIUM XUMUYECKUX 3yieMeHTOB. llonsitue o
IPYINax CXOJHBIX DJIEMEHTOB (ILEOYHBbIE U IIEJTOYHO3EMEIbHBIE METAIbI,



raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHTbI, KOTOPbIE 00pa3yroT aM(pOTEepHbIE OKCUIBI
Y TUJIPOKCUJBI.

ITepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XUMHUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEPUOJIHAsA  (QOpPMBI
[Tepuonnueckon cucremsl xumuueckux diemeHToB 1. M. Menneneesa. [leprosl
U rpynnbl. DU3AYECKUM CMBICIA NOPSAAKOBOTO HOMEpPA, HOMEPOB IEepuUoja U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX saep. M3otonbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TepBbIX 20  XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoit cucremsl . M. MenneneeBa. XapakTepucThKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUSI pajguyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETANIMYECKUX CBOMCTB IO TPYINaM U NEPUOIaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbI XUMUYECKUX
BJIEMEHTOB JUIA Pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — y4éHbld U
rpaXkJaHUH.

Xumuueckast cBs3b. KoBajeHTHas (MOJjsipHass M HEMOJIApHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Tponiecchl okucnaeHus U BocCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe OO0pa3IoB BEIIECTB METAUIOB U HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOLIMX — MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUU
(ropeHue, peakiiuu pas3yIoKECHUS, COCTUHEHUS ).

Mexcnpeomemmunie cea3u

Peanuzanusa MeXnpeaIMETHBIX CBA3€H MpPU U3YYEHWH XUMUHU B 8§ Kiacce
OCYIICCTBIISIETCSI 4Yepe3 HCIIONIb30BaHWE KaK OOIUX €CTeCTBEHHO--HAYYHBIX
MOHATHM, TaK U MOHSITUHN, SIBIIOIINUXCS CUCTEMHBIMH JJISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mme ecTecCTBEHHO--HAyUYHbIC TIOHATHSI: HAYYHBIN (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHUHTE3, KiIaccuukamus, TMNEePUOJUIHOCTh, HAOIIOACHUE,
SKCIIEPUMEHT, MOJEIIUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOMNbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKHUIN 3apsij, BEIIECTBO, TEJIO,
00b€M, arperaTHOE€ COCTOSIHUE BEILIECTBA, ra3, (PM3MUYECKUE BEIUYUHBI, €IUHUIIBI
W3MEpPEHUs, KOCMOC, IUTAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dotocunTes, apixanue, ouocdepa.



I'eorpadus: armocdepa, rugpochepa, MHUHEpPaTIbl, TOPHBIE MOPOJIBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIINBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasl peaKkuus

ITepnonnueckuit 3akoH. Ilepuoanuueckas cucrema XUMUYECKUX IIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB
XUMUYECKUX DJJIEMEHTOB INEPBBIX TPEX TMEPHUOAOB, KAJIWs, KadbLHUs M UX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM dJeMEHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHJBl XUMHYECKOM CBSI3U. THIBI KPUCTAIIMYECKHUX
PEWETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K pa3Ju4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukanus XuMU4ecKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOLIMX B PEAaKIMMU BEIIECTB, IO TeIoBoMy 3(ddexTy, 1o
U3MEHEHUIO CTENEHEH OKUCIEHHUS XMMHMYECKUX 3JIEMEHTOB, MO0 OOpaTUMOCTH, IO
YYaCTHIO KaTaJIM3aTopa). JK30- U SHAOTEPMHUYECKHE PEAKINH, TEPMOXUMHYECKHUE
YPaBHEHUSI.

[lonarue o ckopoctu xummuueckod peakuuu. [loHstTe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHATHE O FOMOTE€HHBIX U I'€TEPOr€HHBIX
peakuusax. [londarue o karanuse. [loHsTHE 0 XMMHYECKOM paBHOBecuU. DakTOpBHI,
BIMSIOIIME HA CKOPOCTh XUMHUYECKOM pPEAKUUMU MU IOJOXKEHUE XHMHUYECKOIrO

pPaBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIFHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuum. CocraBneHue YpaBHEHUU

OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX pPEAKUMA C HCIOJIb30BAHUEM  METOJa
3JICKTPOHHOTO OajaHca.

Teopust FNEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
Katnonsl, annonsl. MexaHn3M AMCCOUMALMU BELIECTB C PA3JIMYHBIMH BHIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiIbHbIE U C1a0ble SJEKTPOIUTHI.

Peakuuu noHHoro oOMeHa. Y clioBUsI MPOTEKAHUS peaKIUid MOHHOTO OOMEHa,
NOJIHBIE U COKpAIlIEHHbIE HMOHHbIC YypaBHEHUsS peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMW U cCOJied B CBET€ TMPEJCTABICHUN 00 3IEKTPOIUTUYECKOM
nucconuanuy. KadecTBeHHbIe peakiiuy Ha MOHBI. [loHsATHE O rHApONU3E CoNen.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB



(xJ0puaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakinu
OT BO3JEUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIIEKTPONPOBOIHOCTHU
pacTBOPOB BEILECTB, IMpollecca AWCCOLMALMUA KHUCIOT, WIeNo4Ye u cojei
(BO3MOXHO  HCMOJb30BAHUE BHJIEO MaTE€pUaAJOB), TMPOBEJICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKU  TPOTEKAHUS  peaKIUid  HOHHOTO  OOMEHa
(oOpa3zoBaHMe oOcaJka, BbIJICIGHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakIui
(ropeHue, peakiny Pa3jIoKEeHUs, COCIUHEHHsS), PACIIO3HABAHNE HEOPraHUYECKUX
BEIIECTB C TIOMOIIbK) KAYECTBEHHBIX pEAKIMM HAa  HOHBI, pPEIICHUE
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaaibl U MX coeIMHEHUS

OO6mast xapakrepucTuka TrajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppuznueckue CBOWCTBA MPOCTHIX
BEUIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aUMOJICIICTBHE C MeETaUlaMH, HEMeTaJlJlaMH, IleJlouaMu). XJIOPOBOJIOPO/I.
ConsiHasi KMCIIOTa, XMMHYECKHUE CBOWMCTBA, IMOJydeHHe, nMpuMmeHeHue. [lericTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OPraHM3M uYeJIoBEKa. BakHellne XJIOpUIbl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapaktepucTtuka amemMeHTOB VIA-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucienusi. CTpoeHue M (pumyecKkue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOJA U CEePhl. AJITOTPONTHBIE MOAU(PUKALIUYA KUCTOPOAa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUE, (pundeckue u
XUMUYECKHE cBOMcTBA. OKCHIBI CEephbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qu3nueckue M XHMHYECKHE CBOWCTBAa (00mmIME  Kak
NpeICTaBUTENST Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE PpEeaKIu,
JeXalye B OCHOBE MPOMBIIUIEHHOTO CHOc00a TMONYYeHHs] CEepPHOM KHCIOTHI.
[Ipumenenue cepHoit kKuciaoThl. Conu CepHOM KUCIOTHI, KAYECTBEHHAS PEaKLHs Ha
cynbdar-uoH. Haxoxnaenue cepbl U €€ COCAMHEHHH B MpUpOJE. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS.

OO6mrast xapaktepuctuka saeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, paCIpOCTPAHEHHE B MPHUPOJE,
duznueckre u XuMUYECKHe cBocTBa. KpyroBopoT azoTa B mpupojae. AMMHAK, €ro
duznyueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHHe U mpuMenenne. Com aMMOHWS,
ux (pU3nyYecKre U XMMHYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoyiydyeHue, (PU3NYECKHEe U XUMUUYECKHUE
cBoiicTBa (0OIIME KaK MPENCTaBUTENSl Kjlacca KUCIOT W cruenuduyueckue).
Hcnonp3oBanue HUTpATOB M COJEH aMMOHHST B KauyeCTBE MHUHEpAJIbHBIX
ynoopenuil. XuMHUUeCKoe 3arps3HEHUE OKPYKAIOLIEH Cpelibl COCTUHEHUSIMU a30Ta



(KUCTIOTHBIC JIOXKAM, 3arpsi3HEHUWE BO3/AyXa, MOuBbl U BOJOEMOB). Docdop,
ajoTponHeie Moaudukauuu (Gochopa, GUMUECKUE M XUMUYECKHE CBOICTBA.
Oxkcua docdopa (V) u dochopHas kuciora, Pu3nuecKue U XUMUUECKUE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue (ochatoB B KaUeCTBE MUHEPATBHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka 3meMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJIEpoi,  aJuIOTPOIHbIE
MoauUKaAIMU, PaCIpOCTpaHEHUWE B MpUpoae, (U3NYECKMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopor yriepona B npupoae. Okcuibl yriaepoaa, ux
dbu3uyeckue W XMMHUYECKUE CBOWCTBA, JIEMCTBHE HA KUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpUMEHEHHE. DKOJIOTHYeCKHue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r100anbHOTO TOTEIUICHUS KJIUMaTa, MapHUKOBBIN
b dexT. YronbHas KUCIOTa U €€ COIM, UX (PU3NYECKUE U XMMHUYECKUE CBOMCTBA,
nojiyueHue U npuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-HUOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHauanbHbBIC MOHATHS 00 OPTraHUYECKHUX BEIIECTBAX KaK O COSIUHEHUSX
yriaepoza (MeTaH, 3TaH, STUJIECH, alleTUIEH, dTaHOJ, TIUIEPHH, YKCYCHAas KUCIIO0TA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, NPUPOIHBIN Ta3, HeDTh),
NPOAYKTHl UX TepepadoTku (OEH3WH), UX pOJib B OBITY U TPOMBIIUIEHHOCTH.
[TonsiTue 0 OMONOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojgax — U ux
posii B KM3HM 4eloBeKa. MarepuanbHOe E€IUHCTBO OPraHHYeCKHX |
HEOPraHWYECKUX COCAUHECHUM.

Kpemuuii, ero ¢musuyeckue W XUMHUYECKHE CBOWMCTBA, TMOJYyYCHHE U
npuMmeHeHne. CoenuHeHUs KpeMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) m xkpemHueBoi kuciore. CHIMKAThl, UX UCIOJI30BAHHE B
OBITYy, B MPOMBIIIUICHHOCTH. BakHelIme cTpouTenbHble MaTepHalbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobimeMpl 6e30macHOTO HMCIOJIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHre 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHOMN KHCIIOTHI,
NPOBE/IEHNE KaueCTBEHHBIX PEAKIM Ha XJIOPUA-MOHBI U HAOIOICHNE MTPU3HAKOB
UX TPOTEKAHWsA, OMBITHI, OTpa)karomue (QU3NYecKne W XUMUYECKHE CBOWMCTBA
rajoreHoB M UX COEAMHEHUM (BO3MOXKHO MCIOJIb30BAHHUE BHJIEOMATEPUAIIOB),
O3HaKOMJIEHHME ¢ oOpa3laMu XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpazumaMu ceppl M €€  COCOUHEHUSMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIeOMAaTepranoB), HaOMOICHUE Tpollecca OOyTJIMBaHUs caxapa MoJi JAeUCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3YyYCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOUN KHUCIIOTHI, TPOBEACHUE KAYECTBEHHOM peakinu Ha Ccyibdar-
MOH M HaOJIOJIeHWE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU



cBoiicTBamMu asora, (ochopa M UX coeqUHEHUH (BO3MOXHO MCIOJIb30BaHUE
BUJIeOMAaTepuanoB), oOpaslamMu a3oTHbIX U (PocPopHBIX yH0OpeHUid, MoaydeHue,
coOupaHue, paclo3HaBaHWE U M3YYCHUE CBOWCTB amMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX PEaKlUil Ha MOH aMMOHUS U PocdaT-uOH U U3yYeHHE MPU3HAKOB
UX IIPOTEKAHUS, B3AaUMOJCUCTBAE KOHIICHTPUPOBAHHOM a30THOM KUCJIOThI C MEJIbIO
(BO3MOXHO HCMOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHUE MoJIeJen
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpaduta, QyaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOWCTBOM MPOTHUBOTrasa, MoJiydeHue, CoOOMpaHue, pacrno3HaBaHUE U W3Y4YCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KAueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
NPOAYKIHUEN CUIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3aj71a4 110 TeMe «BakHelme HeMeTauIbl U UX COCTUHECHUS.

MeTta/ulbl M UX COETMHEHUSI

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxeHuss B llepmogmueckont cucreme xumuuyeckux isiemeHtoB [l H.
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsI3b U
METAUIMYECKasi ~ KPUCTAIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. DU3nyeckre U XMMHUYECKHe CBOMCTBa MeTauioB. Oomue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOpPpO3WHM METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CraBel (CTajdb, YYTyH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M MPOMBIIIIICHHOCTH.

[Ilenounble MeTaibl: moJjioxkeHue B [lepuoaudeckor CUCTEME XUMHYECKUX
snementoB JI. M. MenpaeneeBa, CTpoeHHME WX aTOMOB, HaXOXJICHUE B IMPHUPOJE.
Pu3nyuecKkue U XMMUYECKUE CBOWCTBA (Ha mpumepe Hatpusa U Kanus). OKCUIbI U
TUJIPOKCUZIBI HaTpusi W Kanus. [IpuMeHeHue MIETOYHBIX METaIOB W MX
COEIMHEHU.

[[lenoyHO3eMeENbHBIE METAJUIBI MAarHUd ©  KaJIbLUM: TOJIO)KEHUE B
[Tepuonuueckoit cucreme xumuueckux 3yeMeHToB [[. . MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHUE B Ipupoae. PrU3nyecKkue U XMMUYECKHE CBOMCTBA MATHUS
U Kanplivs. Baxheilmme coeauHeHUs KalnblUus (OKCUJ, THAPOKCHI, COJIH).
XKécTkoCTh BOABI M CLIOCOOBI €€ yCTpaHEHUS.

AJOMHUHMI: IOJIO)KEHUE B [lepnoanueckoi cucTeMe XUMUYECKNX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTtoMa, HaxokJaeHUe B mnpupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA alfOMHHUA. AMDOTEpHBIE CBOMCTBA OKCHIa M THAPOKCHIA
AJTFOMUHUA.

Keneso: monoxenue B [lepuogudeckoil cucTeMe XMMHUYECKUX 31€MEHTOB /I,
. MenneneeBa, CTpoeHHE aToma, HAaXOXJIeHUE B npupone. dusznueckue u



XUMUYECKHE CBOMCTBA kene3a. OKCuIbl, TuIpoKcu bl U conu xenesa (1) u xenesa
(1), ux coctaB, CBOKMCTBA U TOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJACOMATEPHATIOB), OCOOCHHOCTEM B3aUMOJIEHCTBUS OKCHAA
KaJblUsl M HATpPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCJIEJIOBAaHNE CBOMCTB KECTKOM BOJIbI, MpOIlECcCca TOPEHUS Keje3a B KUCIOPOe
(BO3MOXHO  HCIOJB30BaHWE  BHUJEOMATEpPUATIOB), MPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX pPEaKIMii Ha MOHBI: MarHUs, KajbllUs, alOMUHUSA, [MHKA, JKelie3a
(1) u xene3a (1), mequ (1), HaOIOACHKME W OMMCAHUE MPOIIECCOB OKPAIIMBAHHUS
IJIaME@HU WMOHAMHU HaTpus, Kajiusg ¢ Kalblus (BO3MOXXHO HCIOJIb30BaHHE
BUJIEOMAaTEpHUaIOB), UCCIE0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
U TUAPOKCHUA IIUHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 1Mo TeMe «BakHeime
METaJUTbl U UX COCTUHEHUS.

XuMHS U OKpPY:KaLIas cpeaa

BemectBa u matepuanbsl B TMOBCEIHEBHOM »XU3HM 4YelloBeka. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObITy. IlepBas momoms mnpu
XUMHYECKUX 0XKOTaX U OTPABICHUSX.

XVMMHUYECKOe 3arpsi3HEHHE OKpYKAIoIIeW cpensl (MpeaesibHas 0mycTUMast
KOHIeHTparus BemiecTs, nainee — [1/IK). Ponb xumuun B pemieHnn 3K0J0THYECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3y4eHHe o0pa3ll0oB MaTepHaOB (CTEKIIO, CIJIaBbl METAJIOB, MOJIMMEPHBIE
MaTepuabl).

Mexcnpeomemmunie cea3u

Peanuzanmst MeXIMpeIMETHBIX CBS3€M NMPU HM3YYCHWH XHUMHH B 9 Kiacce
OCYIICCTBIISIETCSI 4Yepe3 MCIOJb30BaHME KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSITHM, TaK ¥ TIOHITHM, SIBISIIONINXCS CUCTEMHBIMH JIJISI OTAEIBHBIX MPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKAIUA, TMEePUOJUIHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJIETIMPOBAHUE, HU3MEPEHUE, MOJEb, SIBJICHUE, MNapPHUKOBBIN
a3 eKT, TeXHOIOTHS, MaTCPHAIBI.

®dusnka: wMartepusi, aToM, DJJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIU],
M30TOMBI, PATNOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3aps, MPOBOJIHUKH,
MOJYNPOBOJAHUKH, JUAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEIO, OO0BEM,
arperatHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIIITUYECKAs



pemérka, CruiaBbl, (pU3MUECKHe BEIMYWHBI, CAMHUIBI W3MEPEHUS, KOCMUYECKOEe
MPOCTPAHCTBO, MJIaHeThl, 3BE3/b1, CoMHIIE.
buonorusi: ¢ortocunres, npixaHue, Omocdepa, SKOCUCTEMA, MHHEPAJIbHBIC
yao0peHws, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTAaTeIbHbBIC BEIIECTBA.
I'eorpadus: armocdepa, ruapocdepa, MUHEpandbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAeMbIe, TOTINBO, BOJHBIE PECYPCHI.



3. TEMATUYECKOE IIJNIAHUPOBAHMUE, B ToM uuncie ¢ ydyeToM pabodeil mporpaMmbl BOCIIUTAHUS C YKa3aHUEM
KOJIMYECTBA YaCOB, OTBOJMMBIX HA OCBOCHUE KaXKJ0U TEMbI

8 KVIACC
KoanvecrBouacon
No OcHoBHbBIE
HaunmeHoBaHHMepa3aeJioB U TEMIPOTPAMMbI HaTIpaBJIeHUS
n/n Bcero | Kontpoabubiepadorsl | [IpakTuuecknepadoThl .
BOCIUTATEILHOM
AeSITeJIbHOCTH
Paznea 1.IlepBoHavyaibHbIEXUMHYECKUETIOHSITHS
11 XuMusg — BakHas 00J1aCTh €CTECTBO3HAHUSA U 5 9 I'paxxnanckoe,
' MIPAKTUIECKOU JESITEILHOCTH YeIIOBEKa 9KOJIOTHYECKOE,
LIEHHOCTH
1.2 BemectBa n XuMudecKuepeaxkIimu 15 Hay4HOro
MO3HAHUS
Hroronopazneny 20
Pa3znen 2.BaxuHeiilmiue npeacTaBuTe I HEOPraHN4eCcKNX BellecTB
2.1 Bo3nyx. Kucnopon. [Tonsarue 06 okcuaax 6 [TarpuoTryeckoe,
2.2 Bonopoa.ITonsiTue 0 KMCIOTaX U COIAX 8 IpaXxJaHCKoE,
2.3 Bopna. PactBopsl. [TonsiTHe 006 OCHOBaHUAX 5 TPYAOBOC,
9KOJIOTHYECKOE,
LIECHHOCTH
HAy4YHOTO
2.4 OCHOBHBIEKIIACCHIHEOPTraHUYECKUXCOECTMHEHU I 11 1 TO3HAHMS,
KYJIbTypa
3I0pPOBBSA
Hroronopazneny 30




Paznen 3.Ilepuoguyecknii 3akon u Ilepuoanyeckas cucrema xumudeckux 3jieMmenToB JI. U. MenneneeBa. CTpoeHHeaTOMOB.

XHUMHYECKASACBA3D. OKI/ICJ'II/ITe.]'lI)HO-BOCCTaHOBI/ITeJIBHLIepeaKHI/IH

[Iepnoanueckuit 3akoH u [lepnoanueckas [TatpuoTnueckoe,
3.1 cucTeMa XUMU4YeCKux 35eMeHToB Jl. 1. 7 rpak IaHCKOE,
MenneneeBa. CtpoeHue atoma TPYAOBOE,
9KOJIOTMUYECKOE,
LIEHHOCTHU
3. Xumuaeckasi cBsi3b. OKHCIUTETBHO- 8 Hay4YHOTO
' BOCCTaHOBUTEJIbHBIE PEAKIIUU MO3HaHUS,
KYJIbTypa
310pOBbA
Uroromopazneny 15
PesepBHOEBpEMs 3

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME
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9 KUIIACC

N KonuyecrBoyacos DJIeKTPOHHbIE
°
HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bcer | Konrpoabubiepabo | IlpakTtudeckuepado
TeMIPOrPaMMblI o0pa3oBaTe/bHbIEpeCypC
1 0 TbI ThI
bl
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
. I'paxxnanckoe,
[ToBTOpeHue u yrimyOnenue 3HAaHUN
1.1 5 1 9KOJIOTHYECKOE, [ICHHOCTH
OCHOBHBIX Pa3/eNIOB Kypca 8 Kkiacca
HAyYHOTO TIO3HAHUS
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 [TatpuoTnueckoe,
' KLU IpakJaHCKOE, TPYIOBOE,
3 HKOJIOTUYECKOE,
JIEKTPOJINTUYECKAs IUCCOLIUALIMSL.
1.3 P 8 rHat 8 1 1 LIEHHOCTUHAy4YHOT OTI03HaH
XUMHUYECKUE peakiiy B pacTBOpax
usl, KyJlbTypa3JJOpOBbsI
Hroronopazneny 17
Paznen 2.HeMeTa/JILI M UX COeIUHEHUS
91 OOw1ast XapakTepUCTUKAa XMMUYECKUX 4 1
' anemeHToB VIIA-rpynmsl. ["agorenst
OO11ast XapakTepUCTUKAa XMMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u 6 [TarpuoTHueckoe,
e€COeIMHEHMS rpaxkJlaHCKoe, TPYJ0BOE,
OO11ast XapakTepUCTUKAa XMMUYECKUX HKOJIOTHYECKOE, [IEHHOCTH
2.3 anemeHToB VA-Tpynmnsl. A3ort, pocdop u ux 7 1 HAy4YHOT'O TI03HAHMS,
COEJIMHEHUS KYJIbTYpa 310pPOBbs
OOm1ast XapakTepUCTUKAa XMMUYECKUX
24 anemeHToB |VA-rpynmsl. Yrieposa u 8 1 2
KPEeMHUH U UX COCTMHEHHUS




Hroromopazaeny 25
Pazjnen 3.Metanibl 4 UX COeIUHEHUS
3.1 OO6muecBoiicTBAMETAIIOB 4 [TarpuoTHueckoe,
IpaXKIaHCKOE, TPYIOBOE,
. 9KOJIOTHYECKOE, [ICHHOCTH
3.2 Baxkueiime MeTauIbl U KX COSTUHEHUS 16
HAy4YHOTO TIO3HAHWS,
KYJIBTYypa 3I0POBbSI
Hroromnopaszneny 20
Paznea 4. Xumus u oKpy:Kaomas cpeaa
[TatpuoTnueckoe,
rpaXxIaHCcKoe, TPYI0BOE,
4.1 BemectBa 1 MaTepuainbl B )KM3HU YEIIOBEKA 3 9KOJIOTMYECKOE, IIEHHOCTH
HAy4YHOTO MO3HaHU,
KYJIbTYpa 310POBbSI
Hroronopazneny 3
PesepBHOEBpEMs 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne KoanuectBouacon
araus DJIeKTPOHHBbIeNN(PPOBHIEOOPA30B
n Temaypoka Be KoHTpoabHbI IIpakTuyecku A y P bp P
YyeHHus aTeJIbHBIEPeCYPChI
/ ero | epadorsnl epaldoThbl
n

1 [Ipeamer xumun. Posib xumun B 1 bubnuoreka [IOK
JKW3HM 4enoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

5 IlonsaTtue o MeToMax MO3HAHUS B 1 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTrueckast padota Ne 1
«IIpaBwmia paboTHl B 1abOpaTOpUu 1 bubnuoreka [JOK

3 . 1 1
puEMBI 0OpaIeHHsI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0BAHUEM)

4 YucTele BEecTBa U CMECH. 1 bubmuoreka [JOK
CriocoOnI pasneneHus cMmecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2

5 «Pa3nenenne cmeceit (Ha mpumepe 1 1 bubmorexa HOK

a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKU MOBAPEHHOU COJIH)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE AIEMEHTbhI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cnoKHBIEBELIECTBA 1 bubmmorexa [JOK

P B https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOECYUYEHNE 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aK0H IIOCTOSIHCTBA COCTaBa
BeIecTB. XuMHuueckas Gopmyia.

bubmmoreka [{OK

10
BaneHTHOCThaTOMOBXMMHYECKUXDJIIC https://m.edsoo.ru/ff0d2eae
MEHTOB
OTHOCHUTENBHAS aTOMHAsT Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAS bubmorexa HOK
yip https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCTMHEHNUNU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecrra. MoJib. bu6moreka [IOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKrue U XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMuUecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBuUs MPOTEKaAHUS bubnuoreka [IOK
15 .
XUMHUUYECKUX PeaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnnoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
BrrunciaeHust KoaudecTBa, MacChl
17 BEILIECTBA 110 YPAaBHCHUSAM bubmmorexa [IOK
B P N https://m.edsoo.ru/ffod5708
XUMHUYECKUX PEAKIU
Knaccudukanus XuMuaeckux
18 €aKIui (COeAMHEHUS, PA3T0KECHHUS Bubmmorexa LIOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 | »sunuknonenuct. O600IIEHNE U bubmmorexa [JOK
H FHCT. IVH https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIUsI3HaHU I
20 | KounrtpombHasa padora Nel o teme bubnuorexa [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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

«BemniecTBa U XUMUYECKUE PEAKLIUI)

https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

bubmmoreka [{OK

21 Bo3ayxa. Kucinopox — sjieMeHT U
Ayx PoA https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusnueckue U XUMHUYECKUE

29 CBOMCTBA KUCJIOPOJia (peaKkiuu bubnuorexa [JOK
OKHUCIIEHUS, TOPEHHE). https://m.edsoo.ru/ff0d4614
TTouarneoOokcumax
Crioco0OplI MOTy4eHHST KUCITIOPOia B

23 J1a00PATOPUU U IIPOMBIIIIIEHHOCTH bubmaorexa LOK

patop p ) https://m.edsoo.ru/ff0d497a
[Tpumenenunexuciopoaa
TennoBoit 3¢ ekt xumuueckon

24 peaKkuuu, MOHITHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHIX
Tommmso (HedThb, Yroab U METAH).

25 3ar XSHGI-EI/qul;OS o a, CII0COOBI lro bubmnorexa [JOK

P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTuueckast pabota Ne 3 o Teme
26 «[lonyuenue u cobupanue Bubmiorexa TOK
ya p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYEHUE ero CBOMCTBY»

97 Bomopoa — snemeHT u ipocToe bubnuoreka [JOK
BelecTBo. HaxoxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
dusznueckre U XUMHUYECKHUE

28 CBOIiCTBa BOJOpOOA bubmorexa [IOK

AOpoaa. https://m.edsoo.ru/ff0d4ddo
[IpumenenuneBogopoaa
29 TlousiTie 0 KHUCIOTAX U COJISAX bubmnorexa [IOK

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Cnoco0bl noTy4eHust BOAOPO/ia B

bubmuoreka [JOK

30
naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme
31 «ITonyuenue u cobupanue BOI0POIa bubmorera [JOK
i . P poia, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
32 MouisipHbiii 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00€Ma, KOJIMYecTBa
33 BeIlleCTBA rasa 1o e€ro u3BEeCTHOM bubmmorera [JOK
N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Boraucnenus 00EMOB Ta3oB 110
34 ABHCHUIO PEaKIIMU Ha OCHOBE bubmorexa [IOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH Ira30B
35 DOu3nvecKrue U XUMUYECKHE bubmuorexa [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [TonsTue 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBoputes.
37 Hacsiiienabie 1 HEHACHIIICHHBIC bubmuorexka [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ffod5b40
B pacTBOpe
[IpakTnueckas paborta Ne 5 mo Teme
38 «I[Ipurorosnenne pacTBOpoB ¢ bubnuoreka [IOK
OIIpENENEHHON MacCOBOM 10JIen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KonTponpHas padota Ne2 o teme bubmuorexa [IOK
«Kucnopoa. Bonpopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupUKaIus, bu6nmoreka [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[Tosydyenune u XuMHUYECKUE CBOMCTBA

bubmmoreka [{OK

41 KHUCJIOTHBIX, OCHOBHBIX B
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bubmmoreka [{OK
KJaccudukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne n XUMHUYECKHE CBOKCTBA bubnuorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKUE CBOKCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) HI:)J'I )CHI/IH XI/IMI/I‘IZ(I:KI/IG bubmorexa TOK
N yi ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[IpakTrueckas padota Ne 6.
47 Pemenue skcnepuMeHTaNbHBIX 33724 bubnuoreka [JOK
mo TeMe «OCHOBHEIE KJIaCChI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHCHUIN
I'enetnueckas CBsI3b MEKIY
48 KJIacCaMH HEOPraHHMYECKUX bubmorera [JOK
. p https://m.edsoo0.ru/00ad9a50
COCIUHECHUI
49 O06o06mIeHNE 1 bu6mmoreka [JOK
cucTeMaTu3alusI3HaHu| https://m.edso0.ru/00ad9cb?2
KonTponeHas padota Ne3 o teme
50 "OCHOBHEBIC KJIACCHI HEOPTaHUYECKHX bubmotera [JOK
. P https://m.edsoo.ru/00ad9ela
COCJTMHEHU I
51 | IlepBble MOMBITKH KJIACCU(PUKALUU bubnuorexa [IOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

XHUMHUYECKUX 3IeMEHTOB. IloHsaTHE O
rpyinmnax CXOAHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3aKOH U
[Iepuoanueckas cucrema

bubmmoreka [{OK

52
XUMHUYECKUX AemeHToB /. W. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, TpyMIbL, TOATPYIIIIHI bubmorexa HOK
PHOZEL TPYHIEL HOATPYT https://m.edsoo.ru/00ada52c
54 Crtpoenne atomoB. CocTaB aTOMHBIX bubmuotexa [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue AIeKTPOHHBIX 000JI09eK
. bubmuorexa [JOK
55 | aromoB snemeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6hbc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU W MPAKTUKH. 1. bubnuoreka [JOK
N. MenneneeB — yu€Hbli, Iearor u https://m.edsoo.ru/00ada96e
rpaXKJaHUH
DIEeKTPOOTPULIATEILHOCTHATOMOBXHU bubnunoreka [JOK
58
MHUYECKUXIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 nu
OHHAIXHMITICCRAACBAD https://m.edsoo.ru/00adac34
50 KoBaneHTHasnoIsIpHAIXUMUYECKAsAC bubnuoreka [IOK
BSI3b https://m.edsoo.ru/00adaab8
61 | KoBaneHTHasHENOMAPHAIXUMUYECKA bubnuorexa [IOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
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https://m.edsoo.ru/00adaab9

SICBA3b
bu6mmoreka [{OK
62 Crenenboxucnenus 1 https://m.edsoo.ru/00adae28
63 OKucIuTeIbHO- 1 bubmmoreka [{OK
BOCCTAaHOBUTEJIbHBIEPEAKLINT https://m.edso0.ru/00adb076
bubmmoreka [{OK
4 1
6 OKHUCIUTEIN U BOCCTAHOBUTEIN https://m. eds00.ru/00adb076
KonTponsnas pabora Ne4 no teme
65 «Ctpoenune atoma 1 bubmmorexa [TOK
p ’ https://m.edsoo.ru/00adb486
XUMHYECKASICBA3L)
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CUCTEMATH3AINA 3HAHUH https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeMaTu3aIys 3HaHUuH https://m.edso0.ru/00ad9ch?2
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUcTeMaTU3aIys 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Ne KoaunyecTBouacoB
B aTau3 JJIeKTpOHHBIENN(PPOBLICOOPA30
n Temaypoka ¢ Kourpoasubl | IIpakTuyeck A y P bp P
er YeHHUA BaTeJIbHbIEPeCyPChI
/ epaldoThbI uepadoThI
I 0
[Tepuonnueckuii 3akoH. [leproanueckas
bubmmoreka [{OK
1 CUCTeMa XUMHUYeCKHX 3eMeHToB /1. U. 1 05.09.20
https://m.edsoo.ru/00adb59e
Meneneena 23
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XAMHAYECKUX IEMEHTOB EPBBIX TPEX 1 07.09.20 bubmorexa LOK
P p R https://m.edsoo.ru/00adb6b6
MepUOI0B 23
Knaccudukanus 1 HOMEHKIaTypa bubnuorexa [JOK
3 1 12.09.20
HEOpPraHWYECKUX BEIIECTB 93 https://m.edsoo.ru/00adb7e2
Bunn xuMuueckoil CBSI3U U THIEI bu6mmoreka [JOK
4 . 1 14.09.20
KPUCTAJUIMYECKUX PEIIETOK 93 https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel no teme
5 «[ToBTOpeHue u yrnyOneHue 3HaHUMA 1 1 19.09.20
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca 23
5 Knaccudukanus XuMHUIECKUX peakiui 1 91.09.20 bu6mmoreka [JOK
10 pa3IMYHBIM IPU3HAKAM 5 3' ' https://m.edsoo.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUYECKOMN Bu6 110K
HOINOTEKA
7 LI 1 26.09.20
PCAKIIHH. HIOHATHE O TOMOTCHHBIX H https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIHIX 23



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

ITonaTrue o XUMHUUECKOM paBHOBCCHUU.
@aKTOpBI, BIUAIOIIHAE HA CKOPOCTh

bubmmoreka [{OK

8 28.09.20
XUMHUUYECKOMN PEAKIUU U MOJIOKEHUE 93 https://m.edsoo.ru/00adc28¢c
XHUMHYECKOTO PABHOBECHUS
OKucIuTeNbHO- bubmmoreka [{OK
9 03.10.20
BOCCTAaHOBUTEIIbHBIEPEAKIINN 93 https://m.edsoo.ru/00adcade
Teopust SNEKTPOTUTHYECKON Bu6 110K
HOIMoTEKA
10 mucconuanmn. CHIIbHBIE U CIIA0bIE 05.10.20 httos://m.edsoo.ru/00adcd6s
JIEKTPOJIUTHI 23
. bubmuorexa [JOK
11 | HWouHbleypaBHEHUsIpEeaKLIUN ;g.lO.ZO httos://m.edsoo.ru/00add448
XUMHUYEeCKHe CBOMCTBA KHCIIOT B BuG 1OK
. . HOJIMOTEKA
12 OCHOBAHUI1 B CBeTevae,I[CTaBJ'IeHI/II/I 00 12.10.20 httos://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKON JUCCOIHAITIT 23
XHUMHYECKHE CBOMCTBA COJIEH B CBETE Eu6 10K
. . HOIHnOoTEKA
13 | npexncraBieHui 00 FNEKTPOIUTHUECKON 17.10.20 htts://m.edsoo.ru/00add8b?
IIUCCOLIMAIINA 23
. bubnuoreka [JOK
14 Housrue o runposuseconet ;2'10'20 https://m.edsoo.ru/00add9d4
. bubnmuoreka [JOK
15 O00011IeHNE U CUCTEMATH3AUI3HAHUI 23.10.20 htts://m.edsoo.ru/00addd12
16 [Ipaktuyeckas pabora Ne 1. «Perenune 96.10.20 bubnuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a1a49»

23

https://m.edsoo.ru/00addbfa
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KonTtposneHas padota Ne2 mo treme

17 «INEKTPOIUTUYECKAS TUCCOIIAALIHSL. 07.11.20 bubmorexa LIOK
https://m.edsoo.ru/00addecO
XUMHUYECKUEPEAKIINH B PACTBOPAX» 23
OO61ast xapakTepuCTHKA rajoreHOB.
18 | Xwumuueckue CBOKMCTBA Ha IIPUMEPE 09.11.20 bubmorera [JOK
prMep o https://m.edsoo.ru/00addfe2
XJIopa 23
XnopoBosopoa. CoJisiHast KHCIIOTA,
19 XUMHYECKHE CBOMCTBA, ITOJyUYCHHUE 14.11.20 bubmiorexa HOK
’ yi ’ o https://m.edsoo.ru/00ade104
MpUMEHEHHE 23
[IpakTnueckas padota Ne 2 o Teme Bu6 LIOK
nonroTeKa
2 11 i 16.11.2
0 « OnyquH,,e COHf[HOH KHCITOTEI, 6 0 https://m.edsoo.ru/00ade348
U3yueHUe €€ CBOUCTBY 23
Berurcnenus no ypaBHEHUAM
21 XUMHYECKUX PCaKIUi, eClIi OJUH 13 21.11.20 bubmorera [JOK
PCAKIIH, A o https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE 23
OO6mras XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
22 23.11.20
VIA-rpynms 93 https://m.edsoo.ru/00ade64a
AJIOTpOIIHBIE MOU(UKAIIUU CEPBIL.
p (0] ! o p ; bubanoreka IIOK
23 Haxosxnenue cepol 1 €€ coeIMHCHUH B 28.11.20
. https://m.edsoo.ru/00ade64a
pHUpoIe. XUMUYECKHECBOMCTBACEPHI 23
CepoBonopos, cTpoeHue, (pu3nieckue u bubnnoreka [JOK
24 s 30.11.20
XHMHUYECKHE CBOMCTBA 93 https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUCIIOTA,
. bubmuoreka [JOK
25 | (usHnueckue U XUMUYECKUE CBONCTBA, 05.12.20
https://m.edsoo.ru/00adea28
IIPUMEHEHHE 23
26 XUMHUYECKUE PEAKIUH, JIEIKAILNE B bu6mmoreka [JOK
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OCHOBE MPOMBIIIIEHHOT'O CII0c00a 07.12.20 | https://m.edsoo.ru/00adec8a
MIOJIyYEHUSI CEPHOMN KUCIIOTHI. 23
XUMHUYECKOE3arps3HEHUECOKPYKAIOIIEHC

PEeNBICOCTUHEHUSIMHUCEPHI

97 BrluncieHue MaccoBO 101U BBIXOAa 12.12.20 | Bubaunoreka IIOK
IIPOJYKTa peaKuu 23 https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 31eMeHToB VA-

28 rpynmnsl. A30T, pacripocTpaHEHHE B 14.12.20 bubnuorexa [JOK
npupo/ie, PU3NIECKue U XHMUIECKHE 5 3' ' https://m.edsoo.ru/00adeea6
CBOICTBa

29 AMMHaK, ero pundeckne u XUMUIECKUE 19.12.20 bu6moreka [IOK
CBOWCTBA, MOJIyYE€HHE U IIPUMEHECHHE ) 3' ' https://m.edsoo.ru/00adf004
[IpakTruueckast pabota Ne 3 o Teme

30 | «llonydyeHue aMMuaka, U3yu4eHUE €ro 21.12.20 Bubmmorexa [JOK

. v > HSYH o https://m.edsoo.ru/00adf180
CBOHCTBY» 23
A3oTHas KucioTa, eé Gpusndeckue u bubnunoreka [JOK

31 . 26.12.20
XUMHUYECKHE CBOMCTBA 93 https://m.edso0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIeH
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX Bu6 1OK

. noIMoTeKa

32 | ymobpenui. . 28.12.20 https://m.edsoo.ru/00adf518
XUMHYeCcKoe3arps3HeHNEOKPYKAOIIEHC 23
pEeAbICOeTMHEHUSIMUA30TA
®dochop. Oxenn pocdopa u

33 (bocg)o pHaH KHfH((I))Ta (b(bpl:3ﬂ(t{\g)cxne " 09.01.20 bubmorexa LIOK

p N T https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJyYEHUE 24
34 | MHcnonwszoBanue ochaToB B KauecTse bubmorexa LIOK

https://m.edsoo.ru/00adfc20
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MUHEPAIbHBIX YI00peHUH. 11.01.20
3arpszHeHuenpupoiHoicpensipochaTam 24
u
Yraepoa, pacripocTpaHEHHE B IPUPOJIE, bubnuorexa [JOK
35 . 16.01.20
(bu3uYecKre U XUMHUYECKUE CBONCTBA 24 https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
XUMHUYECKHE CBOMCTBA. IKOJOTHICCKUE bubmmoreka [{OK
36 18.01.20
MpoOJIeMBI, CBSI3aHHBIE C OKCHUIOM 24 https://m.edsoo.ru/00adfebe
yraepoa (1V)
37 | VYronbHas KHCIIOTA U €€ COJH 23.01.20 bubmorexa [TOK
24 https://m.edsoo.ru/00ae006¢c
[IpakTrueckast padota Ne 4 o Teme
"IlostydeHune yriieKucioro rasa. bubnuoreka [IOK
38 25.01.20
KadectBennas peakius Ha kapOOHaT- 24 https://m.edsoo.ru/00ae027e
HoH"
[TepBoHauanbHBIC TOHATHS 00 Eu6 1OK
nonroTeka
39 OpraHUYECKHUX BEIIECTBAX KaK O 30.01.20 htts://m.edso0.ru/00ae054e
COEIMHEHUSX yriiepoa 24
. bubnuoreka [JOK
40 Kpewmnii u erocoemienus (2)1'02'20 https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue
9KCIEPUMEHTAJIBHBIX 3aa4 110 TEME bubnuoreka [IOK
41 . 06.02.20
«BaxHeie HeMeTaIbl U UX 24 https://m.edso0.ru/00ae0bf2
COEIMHEHUS)
42 | KoutponbHas pabota Ne3 o teme bubmorexa LIOK

https://m.edsoo0.ru/00ae0el8
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«BaxkHeinme HeMeTaIbl U UX
COEIUHEHUS)

08.02.20
24

OO01as XxapaKTepUCTUKA XUMUYECKUX
3JIEMEHTOB — METAJIIOB.

43 Meramnyeckast CBSI3b U MeTaJJIMYeCcKast 13.02.20 bubmorexa HOK
. https://m.edsoo.ru/00ae103e
KPUCTAITMIECKAsk PEIéTKa. 24
DuU3NIECKNECBONCTBAMETAJIIIOB
XUMHYeCKHe CBOMCTBA METAJJIOB. Eu6 110K
HOIMoTEKA
44 i % 15.02.2
DNEKTPOXUMHUYECKUH Psi/T HAPSHDKEHUH 5.02.20 httos://m.edsoo.ru/00ae1156
METAJJIOB 24
OO6mwme cnocoObI MOTYICHHS METAJIOB.
CmutaBel. BeruucneHnus o ypaBHEHUAM bubmuorexa [JOK
45 . 20.02.20
XUMHUYECKUX PEAKIUH, €CIIi OJUH U3 24 https://m.edso0.ru/00ael1156
PEareHTOB COJICPIKUT IIPUMECH
bu6mmoreka [IOK
46 | TloHsTHE O KOPPO3UUMETAILIOB ;21.02.20 httos://m.eds0o.ru/00ae1278
bu6mmoreka [JOK
47 | Hlenounpiemerans 21'02'20 https://m.edsoo.ru/00ae14b2
bubnuoreka [JOK
48 OKcuIbl M TUAPOKCHUIBI HATPUS U KAJIUS 22.02.20 https://m.edso.ru/00ael4b2
49 H_[enoqIV{OSeMeJILHVHe METaJLTbI — 05.03.20 bubmuoreka [JOK
KaJIbIIMA U Mardui 24 https://m.edsoo.ru/00ael5e8
50 Baxkueimmnecoe JMHEHUAKAIBITHS bubmorera [JOK
a H 07.03.20 https://m.edsoo.ru/00ae15e8
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24

ol O06o01IeHre U cUCcTeMaTH3alusa3HaHU I 12.03.20
24
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& 14.03.20 bubmmoreka [{OK
YCTpaHEHHUS 24 https://m.edso0.ru/00ae1886
[IpaxTnueckas padota Ne 6 o Teme Bu6 OK
53 "XEcTKOCTL BOIBI U METOILI €€ 19.03.20 nomorexa I1
https://m.edsoo.ru/00aelae8
ycTpaHeHHs " 24
. bubmuorexa [JOK
54 | AmomurmH 21'03'20 https://m.edsoo.ru/00aelc64
55 AmpoTepHBIC CBOWCTBA OKCH/IA U 02.04.20 | Bubmuoreka [IOK
THIPOKCHIA 24 https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 | Kemeso (2)2'04'20 https://m.edso0.ru/00ae1d86
57 Oxcupl, TUAPOKCUIBI U coiiu xkene3a (1) 09.04.20 bubmuoreka [JOK
u xenesa (I11) 24 https://m.edsoo.ru/00ae35e6
58 O06o01eHre 1 cucTeMaTu3alusI3HaHU I 11.04.20
24
IIpakTtuyeckas pabora Ne 7. Pemenue
9KCIEPUMEHTAJIBHBIX 3aa4 110 TEME bubnuorexa [IOK
59 . 16.04.20
«BaxHeire MeTaJlIbl U UX 24 https://m.edsoo.ru/00ae3de8

COCAUHECHU A
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Breraucnenus mo YpPaBHCHUAM
XUMHNYCCKHUX pCaKHHﬁ, €CJIM OJJUH U3
pE€arcHTOB IaH B HU30BITKE WIIH COACPIKUT

bubmmoreka [{OK

60 18.04.20
MIPUMECH. 24 https://m.edsoo.ru/00ae1750
BrrunciieHussMaccoBONI0MBBIX0AANPO.T
YKTapeakInu
61 | OOoOuIeHHe U CUCTeMAaTH3AIUSI3HAHHMA 23.04.20
24
KonTponbnas pabora Ne4 no teme
62 «BaxxHelmme MeTalIbl U X 25.04.20
COEIMHEHUS 24
BeniecTBa n maTrepualnbl B TOBCEAHEBHOM bu6mmoreka [IOK
63 02.05.20
YKU3HU YEJIOBEKA 24 https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE3arps3HEHUEOKPYKAIOIIIECIC 07.05.20 bubnuoreka [JOK
peanbl 24 https://m.edso0.ru/00ae4270
65 Ponp xuMuu B pelieHn 3K0JIOTHYECKUX 14.05.20 bubnunoreka [JOK
npooieM 24 https://m.edsoo.ru/00ae4270
66 [TepBoHauanbHBIE MpEACTaBICHUS 00 16.05.20 bubnnoreka [JOK
OpPraHMYECKUX BEIIECTBAX. 5 4' ' https://m.edsoo.ru/00ae0d0a
67 [IpenenbHbIe (HACHIIIICHHBIE) 21.05.20 bubnunoreka [JOK
YIJIEBOAOPOIBL. 24 https://m.edso0.ru/00adb33c
68 | HenpenenbHble (HEHACHIIEHHBIC) bubmmorexa [JOK

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

23.05.20
24

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

* Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman @.I°., AkunoHepHoe 00111ecTBO
«3narenscrBo «lIpocsemenue»

» Xumus, 9 kinacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkuronepHoe 00111ecTBO
«M3parenscTBO «IIpocBenieHne

https://m.edsoo.ru

https://resh.edu.ru

METOJINYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

https://resh.edu.ru

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://resh.edu.ru

https://m.edsoo.ru
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