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[TOACHUTEJIBHASA 3AIINCKA
Hacrosias paboyast mporpaMma 1o XMMHHM JiJ1st 9 kiacca siBisieTcsl IPUII0KEHUEM K

aJanTUPOBAaHHOM OCHOBHOM  00pa30BaTENIbHOM MPOrpaMMe OCHOBHOIO  OOILEro
oOpa3oBaHusi OOy4arolmUXcs C 3aJEpPKKOM  mcuxuueckoro passutus MBOY
«Kpacnomeékorckass COLL Nely, pazpadorannoit Ha ocHoBe @AOOII ocHOBHOTO 0011IETO
oOpasoBanms, ¢ y4ETOM NMPUMEPHON pabodeil mporpaMMbl Y4eOHOTO TpeaMETa « XUMUS
aJlaliTHPOBAHHON  OCHOBHOM  00pa3oBaTeNbHOM MpOrpaMMbl  OCHOBHOTO  OOIIETrO
o0Opa3oBaHMs 00yUaIOUINXCA C 3aI€PXKKON MCUXUYECKOrO pa3BUTHUS, yUEOHOTO IJIaHa Ha
TEeKyUIUi Tof, KaneHmapHoro rpaduka. Pabouas mporpamMma cOAEpX UT MIaHUPYEMbIE
pe3ynbTaThl, TEMATUYECKOE IUIAHWPOBAHUE, TEMATHYECKOE MOYPOUYHOE IUIaHUPOBAHUE,
YMK. Conepxxanue npeaMera, MOAXOJbI K OOYUYEHHMIO HaXOIATCS B aJalTHPOBAHHON
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMe OCHOBHOT'O OOIIEro 00pa3oBaHus 00yUYarOIIUXCs
¢ 3aaepxkoil ncuxudeckoro passutus MBOY «KpacnoméxkoBckas COII Nely, cucrema
OLICHKM — B COOTBETCTBYIOLIEH mnpuMmepHol ((denepanpHoil) pabouell mporpamme,
[Tonoxxennu o0 oOIEHKE 00pa30BATENIbHBIX PE3YJHTATOB OOYYAIOIIUXCS C 3aJCP>KKOU
ncuxuyeckoro pazsutust MbOVY «Kpacnoméxosckas COLL Nel

Pacnpez[eneHI/Ie KOJINYCCTBA 4aCOB

KomuyecTBO Yacos

1 yeTBepTH

2 4eTBEPTh

3 4eTBEpPTH

4 yeTBEpTH

Bcero 3a rox

IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA YUEBHOI'O
[MPEIMETA«XUMUA»

HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHNMA

B nenom pesynbratel ocBoenus ooyuatomumucs ¢ 3I1P yuebnoro npeamera

«XuMuUs» TOKHBI COBNAAATH C pe3yjIbTaTaMu IPUMEPHON pabodelt mporpaMMbl
OCHOBHOTI'O

0011ero oOpa3oBaHus.

Haunbomnee 3HaUMMBIMU SIBJISIFOTCS:

JINYHOCTHBIE PE3YJIBTATDI:

MOTHBAIIUS K OOYYEHUIO U 1IeJICHANPABICHHON TO3HABATEILHON NEATEIbHOCTH,
YCTAHOBKA Ha OCMBICJICHUE JIMYHOTO OIbITA, HAOIIOACHUN 32 XUMUYECKUMHU
AKCIIEPUMEHTAMMU;

OpUCHTAIUS HA TIpaBUJIa WHAWBUAYAJTHLHOTO U KOJUIEKTHBHOTO O€30MacHOrO MOBEICHUS
IIPY B3aUMOJECHUCTBUH C XMMUYECKUMU BEIIECTBAMHU U COCIMHEHUSIMU;

MPaKTUYECKOE M3y4YeHHE mpodeccuii U TpyJa pa3IMdHOTO POJa, B TOM YUCJIE HAa OCHOBE
MPUMEHEHUSI M3y4aeMOro MPEIMETHOTO 3HaHUS (Hampumep, Ja0OpaHT XUMHUYECKOTO
aHanuza);

YBAXKEHUE K TPYAY U PE3yJIbTaTaM TPYIOBOU NESATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHHUIO JaJbHEHMIICH WHIWBUYaJbHOW TPACKTOPUU



0o0pa3oBaHMsI Ha OCHOBE OPUEHTUPOBKM B Mupe Mpodeccuit u mpodeccHoHaTbHBIX
MPEANOYTEHUH, YBAXKUTEIBHOIO OTHOIEHUS K TPYAY;

OCO3HAaHHE CBOETO MOBEJACHHUS C TOUKH 3PEHUSI OMACHOCTH WM O€30MacHOCTH i cedst
WIH JIJIS1 OKPYKAIOILKX;

OCHOBBI  3KOJIOTMYECKOW  KYJIBTYpbl, COOTBETCTBYIOUIE COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHUS, MPUOOPETEHUE OMbITa SKOJIOTHUYECKH OPHUEHTHUPOBAHHOU
PaKTUYECKOMN ACSATEIbHOCTU B )KU3HEHHBIX CUTYaLIHSIX;

OCO3HaHHE TIOCJTEACTBUN U HENPHUSATHE BPEAHBIX MPHUBBIUEK (YIMOTPEOJCHUS aNKOTOJI,
HApPKOTUKOB, KypeHUs) U HHBIX (GOpM Bpea it PU3NYECKOTO U MCUXUYECKOTO 3/I0POBbSI;
NPUHATHE PEUICHUN B KU3HEHHOM CHUTYyallMM Ha OCHOBE IMEPEHOCA MOJIYYEHHBIX B XOJE
00y4eHHs 3HaHUI B aKTYaJbHYIO CUTYAIINIO, BOCIIONHATH AeUIIUT HH(OpMAITUY;
TOTOBHOCTh OTOMpaTh M HCHOJB30BaTh HYKHYI0O HHGOPMAIMIO B COOTBETCTBUU C
KOHTEKCTOM KW3HEHHON CUTYallUH.

METAINPEIMETHBIE PE3YJIBTATBI

Osnadenue yHueepcaIbHbIMU Y4EOHBIMU NOZHABAMETTbHBIMU OCUICI BUAMU:

BBISIBIIATH TIPUYHMHBI M CIICJICTBUS MTPOCTHIX XUMUYECKUX SBIICHU;

OCYILIECTBIISATh CPAaBHEHHE, KJIACCU(DUKAIIMIO XUMUUECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHHUSIM U KPUTEPHUSM JJI1 YKa3aHHBIX JJOTUUECKUX OIepalinii;

CTPOUTH JIOTUUECKOE CYKIECHHUE MOCIE MPEABAPUTEILHOTO aHAIN3a, BKIIOYAIOIIIee
YCTAHOBJICHUE TPUYMHHO-CIICICTBEHHBIX CBA3CH;

BBLISIBJISATD neuuTel  wHGOPMAIIUKU, JAHHBIX, HEOOXOJMMBIX IS PEIICHUS
IMOCTaBJICHHON 3a/1auH;



npeoOpa3oBbIBaTh MH(POPMAIMIO U3 OJHOTO BUAA B APYroi (TaOiMIly B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHATH M MPEOOPa30BHIBATH 3HAKU U CUMBOJIbI, MOJICIIH U CXEMBI
JUISl pelieHus] y4eOHBIX U MO3HABaTEIbHBIX 33/1a4 C IOMOIIBIO NIEAArora;
C MOMOUIBIO NEeJarora MpOBOJUTh XUMUYECKHUHU OMBIT, HECIOXKHBIM SKCIIEPUMEHT, I
YCTaHOBJIEHHSI OCOOEHHOCTEW OOBEKTa HM3YyYEHHs, NMPUUYMHHO-CIICJCTBEHHBIX CBS3€U H
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOI;
C TIOMOUIBIO TMEJarora Wiu CaMOCTOSATENBHO (POPMYIHPOBATH 000OIIEHUSI U BBIBOBI IO
pe3ynbTaTam MpOBEICHHOTO HAOIIOACHUS, OTIbITA;
MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE XUMUYECKHUX IMPOLECCOB U UX MOCIEACTBHUS;
UCKATh WM OTOMpaTh HWHGOOpPMAIMIO WIM JaHHbIE W3 HCTOYHUKOB C YYETOM
MPEI0KEHHON yueOHOM 3a/1auM U 3a/IaHHBIX KPUTEPUEB.
Osnadenue ynugepcanibHuiMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCIICHBUAMU
OpraHM30BbIBATh y4e€OHOE B3aUMOJICHCTBUE B rpynmne (OmpeneisTb OOIMe LEemu,
pacnpenesnarh poju, 10roBapuBaThCs APYT ¢ APYTOM H T. 1.).
C MOMOIIIBIO MEJarora Uik CaMOCTOSITEIbHO COCTABIISATh YCTHBIE U MUCbMEHHBIE TEKCTHI C
UCITIOJIb30BAaHUEM WJUTFOCTPATUBHBIX MAaTEPUAIIOB ISl BBICTYIUICHUS NIEpeaayIuTOPUEH;
OpraHU30BbIBATh YYEOHOE COTPYIHHYECTBO U COBMECTHYIO AESATENBHOCTh C YUUTEIEM U
CBEPCTHUKAMH; pabOTaTh MHAMBUAYAJbHO M B TPyNIE: HAXOJIUTh OOIlEe pelIeHUuE U
pazpemiaTh KOH(JIMKTBI HAa OCHOBE COIJVIACOBAHMS TNO3UMUMH M Yy4yeTa HHTEPECOB;
(bOopMyIMpOBaTh, APTYMEHTUPOBATh U OTCTAUBATh CBOE€ MHEHUE;
OIICHMBATh KAauyeCTBO CBOEr0 BKJaJa B OOIIMNA NPOAYKT, MPUHUMATh M Pa3JEIATh
OTBETCTBEHHOCTbH U MPOSIBIATH TOTOBHOCTH K MPEIOCTaBICHUIO OTYETA MEPE] TPYIION.
Osnaoenue ynueepcanbHblMu y4UeOHbIMU PESYIAMUGHHIMU OCUCH GUAMU:
oOHapyxuBaTh W (HOPMYIUPOBaATh Yy4eOHYIO MpPOOJIEMy, OMPEAeNATh Ielb Y4eOHOU
NEATEIbHOCTH;
BJIaJIETh OCHOBAMU CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHITUSL PEIICHUI U OCYLIECTBICHUS
OCO3HAHHOTO BbIOOpA B YUEOHOU U MO3HABATEIHLHOU €SI TEILHOCTH;
COOTHOCUTBH CBOM JCUCTBUS C IUIAHUPYEMBIMHU pPE3yJbTaTaMM, OCYLIECTBISATh KOHTPOJIb
CBOEH JESATeNbHOCTH B MPOLECCe JOCTHXKEHUSA pe3yibTaTa, OINPENeNsTh CHOCOObI
JNEUCTBUI B paMKax TMPEeAJIOKEHHBIX YCIOBUM M TpeOOBaHWM, KOPPEKTUPOBATH CBOU
JICVCTBHS B COOTBETCTBUU C U3MEHSIOIIENCS CUTYyalUEN;
JaBaTh aJ€KBAaTHYIO OLEHKY CUTYyallMM M MpeasiaraTh IUIaH €€ U3MEHEHMs; MPEABUACTD
TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTb MPU PEIICHUHN y4eOHOU
3a7a4H;
MOHUMATh TPUYMHBI, IO KOTOPHIM HE OBUT JOCTHTHYT TpeOyeMmblii pe3ysbTar
NESATEILHOCTH, OIPEACNSATh TO3UTHUBHBIE W3MEHEHUS W HAMpaBIICHUS, TPEOYIOIIHe
JadbHEHIIIeH paboThI;
OCO3HaHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, €I0 MHEHUIO.



IMPEAMETHBIE PE3YJ/IbTATDBI

B cocraBe mnpenMETHBIX pe3yjibTaTOB IO OCBOCHUIO O0OSI3aTEIIBHOIO COJEpIKaHUS,
YCTAaHOBJICHHOTO JTaHHOM NpUMEPHOM padoyeil NnporpaMMoOi, BBIACIAIOT: Hay4YHBIE
3HAHWS, YMEHHS U CIOCOOBI ACUCTBUH, crienuduyueckue g y9eOHOro mpenmMera
«XuMHS», BUABI JEATEIBHOCTH MO IMOJIYYEHUIO HOBOTO 3HAHUA, €r0 HHTEpIPETALuH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX M HOBBIX CUTYalIUAX:

MPEACTABICHHE O 3aKOHOMEPHOCTSX M II03HABAEMOCTU SIBICHUM MNPUPOABL,
NOHMMaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOM Hayku Kak oOrnactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeld KyJbTypbl M TPaKTUYECKOU
JESATEIbBHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOI'O OOIIECTBA; MOHUMAHUE MECTa XUMUU
CpelH IpYruX €CTECTBECHHBIX HAYK;

BJIa/ICHHE OCHOBAaMH NOHATHMHOIO aIIapaTa U CUMBOJUYECKOTO S3bIKa XUMHHM JUJIS
cocTaBlieHUs] (POpPMyYT HEOPraHWYECKUX BEIIECTB, YPaBHEHUH XHUMHUYECKUX peakiuil (c
OMOpOM HA AQJIrOpPUTM YYEOHBIX JCHCTBMI); BIJIaJICHUE OCHOBAMH XHUMHUYECKOUH
HoMeHkarypbl (IUPAC u TpuBHaiIbHOH) M yMEHUE HCIOJIB30BaTh €€ JUIS PEIICHHUS
y4eOHO-TI03HABATEIbHBIX 33/1a4 C IOMOIIbIO YUUTEISA; YMEHHE UCIOIb30BATh MOJIETH JJIs
OOBSICHEHUS CTPOEHHSI aTOMOB U MOJIEKYJI 110 QJITOPUTMY C OIOPOM HA ONPECIICHNUS;

[PEICTABICHUE O CUCTEME XUMUYECKHX 3HAHUM M YMEHHE C IOMOUIBIO YUUTEI
IPUMEHATh CHCTEMY XUMHWYECKHX 3HAHWM I YCTAHOBJICHHUS B3aUMOCBA3EH MEXIY
U3YYEHHBIM MaTepUaJiOM M IIPU IOJYYEHUU HOBBIX 3HAHMI, a TaKXke B IIpoLecce
BBINIOJIHEHUS YUEOHBIX 3aJaHUI U IIPpHU pad0Te ¢ UICTOUHUKAMU XUMUYECKON HHPOpMaLIUH,
KOTOpast BKJIIOYAET:

BOKHEUIINE XMUMHYECKUE TOHATHS: XMMHUUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO,
IPOCTOE MU CJIOKHOE BEIIECTBO, OJHOPOAHAS M HEOJAHOPOJHAs CMECh, OTHOCUTEIbHbBIC
aTOMHasT M MOJIEKYJIIpHAs MAacChl, KOJUYECTBO BEIECTBa, MOJIb, MOJISIpHAs Macca,
MOJISIPHBI O00BEM, OKCHJI, KUCIOTa, OCHOBaHUE, CONb (CPEAHss), XUMUYECKas peakuus,
peaklMU COEIUHEHUs, PEaKLUMHU Pa3JIOKEHMs, PEaKIMU 3aMEIlEHUs, peakuuu OoOMeHa,
TEIUIOBOM 3P PEKT peakinu, 3K30- U IHIAOTEPMUUYECKUE PEAKIINH, PACTBOP, MaccoBas J0JIs
XUMHUYECKOTO 3JIEMEHTAa B COEIMHEHHH, MAaccoBas JOJSA M IPOLICHTHAs KOHILIEHTpaLUs
BEIIECTBA B PacTBOpE, AApO aToMa, 3JEKTPUUECKUH CJIOW aToMa, aTOMHas OpOHTalb,
paguyc ~ aromMa,  BAJEHTHOCTb,  CTENEHb  OKUCJIEHHUS, XUMHYECKas  CBA3b,
JIEKTPOOTPULIATENILHOCTD, MOJSPHAs W HENOJSIPHAsI KOBAJIECHTHAsI CBSA3b, MOHHAs CBS3b,
MeTaJlJIM4ecKasi CBsI3b, KpUCTa/NIMYECKasi perierka (aTOMHas, MOHHAas, METaJuInyecKas,
MOJIEKYJIIpHAsi), MOH, KATUOH, aHUOH, JIEKTPOJIUT U HE AJEKTPOIUT, FIEKTPOIUTHUECKAS
JTUCCOLMAIINS, PEaKMd MOHHOTO OOMEHa, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIUTENb U BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJIEHHUE, AJIEKTPOJIU3, XUMUUECKOE
paBHOBecHe, OOpaTUMble UM HEOOpaTHMbIE pPEaKUWU, CKOPOCTh XMMHUUYECKOW pEaKIuH,
Karanusatop, npeaenbHo nponyctumas konuentpauus (IIJIK), kopposust meramios,
CIJIaBblI;

OCHOBOIIOJIAraroIIe 3aKOHbl XMMHUU: 3aKOH COXpaHEeHUs Macchl, [lepnoanyeckuili 3aKoH
. . MenaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo;

TEOPUH  XHMHM: ATOMHO-MOJIEKYJIIpHas  TEOpHUs, TEOPHsl  DIEKTPOJIUTHYECKOU
JUCCOLIMAIINM, & TaKXK€ MPEJCTABICHUS O HAyYHBIX METOAAX NMO3HAHWSA, B TOM YHCIIE



DKCHEPUMEHTAJIBHBIX U TEOPETUYECKUX METOAAX HCCIENOBaHUS BEIIECTB U H3YyYCHUS
XUMUYECKUX PEaAKIINN;

MIPEICTABICHUE O MEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB XMMUYECKUX 3JIEMEHTOB
(pamuyc aToma, 3JE€KTPOOTPULATENBHOCTD), MPOCTBIX U CIOKHBIX BEIIECTB OT MOJOKEHUS
aneMeHToB B lleprogunyeckoil cucreme (B MajblX NEPUOAAX W TJABHBIX MOATPYyNNax) H
AIIEKTPOHHOIO CTPOEHUS aTOMa; YMEHHE OOBACHATH CBS3b IOJOKEHHS JJIEMEHTA B
[leproguyeckoid CUCTEME C YHCIOBBIMM XapAaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COocTaB W 3apsj  sjapa, oOIllee YHCIO D3JIEKTPOHOB),
pacrpeneneHueM 3JIEKTPOHOB MO HHEPreTUYECKHM YPOBHSIM aTOMOB IIEPBBIX TpEX
NEPUOJIOB, KaJUs M KaJlbIMs; KIAcCU(PUIMPOBATH XMMUYECKUE AJIEMEHTHI C OMOPOM Ha
onpeneneHus: (U3NIEeCKoro cMbiciia UGPOBBIX JAHHBIX MEPUOANUECKON TaOIHIIbL;

yMEHHUE KJIaCCU(PUIIMPOBATh XUMUUYECKHUE DIIEMEHTBI, HEOPTaHWUYECKHUE BEUIECTBA U
XUMHUYECKHE PEAKIHMH C ONOPOM HAa CXEMbl; ONPEIEHATh BaJEHTHOCTbh M CTENEHb
OKHUCJICHUS XMMUYECKHX 3JIEMEHTOB, BUJ XMUMHYECKOW CBA3M W THUI KPUCTAJUIMYECKOU
CTPYKTYpPBI B CO€IMHEHUAX, 3aps] MOHA, XapaKTep CPelbl B BOAHBIX PACTBOPAX BEILECTB
(KUCIOT, OCHOBAHUM ), OKUCIUTENb U BOCCTAHOBUTENBIIO AITOPUTMY YUEOHBIX I€HCTBHIA;

YMEHHE XapaKTepU30BaTh C ONOPOH Ha cxeMy (U3MYEeCKHME U XUMHUYECKHE
CBOICTBa MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, rpadur, aama3, KpeMHUI, a30T,
dbocdop, cepa, XJIOp, HATPUM, KM, MAarHUM, KaIbIIUH, ATFOMUHHH, KEJIe30) M CIOKHBIX
BEIECTB, B TOM 4YHMCJIE HMX BOJHBIX pACTBOPOB (BOJAa, aMMHAaK, XJOPOBOAOPOI,
CEpOBOAOPOA, OKCUILI M TUApPOKCcUAbl MeTaiuioB | - IIA rpynn, amomunus, meau (II),
uHKa, sxenesa (1 u 1), okcunbr yrirepoaa (I1 u 1V), kpemuus (IV), azora u pocdopa (111
u V), cepsl (IV u VI), cepuucras, cepHas, azotucras, a3oTHas, pocopHas, yrojpHasd,
KpEMHHEBAsi KHUCIOTa U MX COJIM); ONMKMCHIBATH C OMOPOM Ha IJIaH W KIIFOYEBBIE CIIOBA;
yYMEHUE MPOrHO3UPOBATh M XapPAaKTEPU30BATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX
COCTaBa U CTPOEHUS MOCJE MPEABAPUTENBHOIO aHalIM3a IOJ PYKOBOJCTBOM IMENarora,
NPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTh HPOTEKaHUS
XUMHUYECKUX IPEBPAILCHUA B Pa3jIUYHbIX YCIOBUSX, BIUSHUE BEIIECTB U XMMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA M OKPYKAKOLIYIO IPUPOJIHYIO CPENY;

YMEHHME COCTaBISTh MO 00pasily, CXEeMe, alrOpUTMY Y4eOHBIX IeHCTBUMN
MOJIEKYJISIpHbIE U MIOHHBIE YPaBHEHUS peakUuil (B TOM YMCIIEe peakuuii HOHHOrO oOMeHa U
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI ), MIUTIOCTPUPYIOIIUX XUMUYECKUE CBOMCTBA
U3YYEHHBIX KJIAacCOB / TpYIIN HEOPraHMYECKHUX BEIIECTB, a TAKXe MOJTBEPHKIAAIOLINX
T€HETUYECKYIO B3AMMOCBSI3b MEXKy HUMH;

YMEHUE BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MAacchl
BEILECTB, MACCOBYIO JOJII0 XMMHUYECKOTO 3JEMEHTAa B COEJUHEHUH, MACCOBYIO JOJIO
BEIIECTBa B PacTBOpE, KOJMYECTBO BELIECTBA U €ro Maccy, oObEM Ta3oB ¢ OMOpPOW Ha
oOue GpopMyJsibl; yMEHHE MPOBOJAUTH PACUEThl 10 YPaBHEHUSAM XUMUYECKUX pPEakiuil U
HaXOJUTh KOJMYECTBO BEILIECTBA, OOBEM M MACCy PEareHTOB MM MPOAYKTOB PEAKIUH C
OTIOPO¥ Ha 00pa3ell, arOPUTM YU4eOHBIX JIEHCTBHIA;



BJIaJICHUE OCHOBHBIMHM METO/JAMU HAay4YHOI'O NO3HaHMs (HaOJIO/IeHUE, U3MEPEHNE,
DKCIIEPUMEHT, MOJEIUPOBAHUE) NPH H3YYEHUU BEUIECTB M XUMUYECKHX SIBJIECHUH C
OMOpOM Ha anropuTM Yy4eOHBIX JEHCTBHUI; yMeHHE CPOpPMYITUpOBaThH NpoOIeMy H
NPEIJIOKUTh YTH €€ PEIIEHUS C TOMOILBIO [T€1arora; 3HaHue OCHOB 0€3011aCHOM padoTHI €
XUMHUYECKUMHU BEIIECTBAMH, XUMHUUECKON MOCYI0H U 1ab0OpaTOpHBIM 000pyI0BaHUEM;

HaJIMYMe NPAKTHYECKUX HABBIKOB IUIAHWUPOBAHUSA M OCYLIECTBIICHMS CIIEIYIOLINX
XMMHUYECKUX HKCIIEPUMEHTOB I10/] PyKOBOJICTBOM YUHUTENSI C 00CYK/IEHUEM IJIaHa paOOThI
WJIA COCTABJIEHUEM TaOJIMIIbI:

U3yYEHUE U ONUCaHue (PU3NUYECKUX CBOMCTB BEILLIECTB;

03HAaKOMJIEHHUE C (PU3NUYECKUMH U XUMUYECKUMU SIBJICHUSIMH;

OMBITHI, HJUTFOCTPUPYIOLIME ITPU3HAKY MPOTEKAHNUS XUMUYECKUX PEAKLINN; U3yUCHHE
CIOCOOOB pa3AEIEHUs CMECEH;

IIOJIyYEHHE KUCIOPOJA U U3YUYEHHE €T0 CBOMCTB;IIOIYyUYEHHUE BOJAOPOAA U U3YUEHHUE ETO
CBOMCTB;

IIOJIyYEHHE YIJIEKHCIIOTO ra3a U U3y4eHUe €ro CBOMCTB;IOIyYEHHE AMMUAKa U U3YUEHNE
€ro CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MaCCOBOM J0JIEW pACTBOPEHHOTOBELIECTBA;
VCCIICIOBAaHUE U ONHMCAaHUE CBOMCTB HEOPTAHUYECKHX BEIIECTB Pa3JIMYHBIX
KJIaCCOB;

NPUMEHEHUE UHAMKATOPOB (JaKMyca, METHIIOpaHka U (eHoapTanenHa) A
OIIPENEIICHUS XapaKTepa Cpebl B paCTBOPAX KUCIOT U LIEI0YEH;

U3Y4YECHHUE B3aMMOJEHUCTBUA KHUCJIOT C METaulaMH, OKCHIAaMH METaJUIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSAMHU, COJIAMU;

IIOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHU;

BBITECHEHHUE OJTHOI0 METAJUIa JPYTUM U3 pacTBOPA COJIH;

uccien0BaHne aM(POTEPHBIX CBOMCTB TMAPOKCUIOB AIFOMUHUS U [IMHKA;

PCUICHUC OKCIICPUMCHTAJIbHBIX 3ajgad I10 TEMC «OCHOBHBIC KJIACChI
HCOPraHNM4YCCKUX COCHHHCHHﬁ)};

PCUICHUC OKCIICPUMCHTAJIbHBIX 3agad I10 TEMC <<9J'I€KTPOJII/ITI/I‘I€CK8$I
JUucconuanusy,

pelIeHre SKCIIePUMEHTAIbHBIX 3a7ad 1Mo Teme «BakHeirime HeMeTamTsl U UX
COETUHEHUS;

pelIeHre SKCIePUMEHTANIbHBIX 3a/1ad 10 TeMe «BakHele MeTamibsl U ux
COETUHEHUS;

XUMHUYECKHUE 3KCIEPUMEHTBI, WJUTIOCTPUPYIOLINE IPU3HAKU MIPOTEKAaHUS peaKui
MOHHOT'0 OOMEHa;

KayeCTBEHHbIE PEaKLUMU Ha MPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAaX HOHBI XJIOPHJI-,
opomun-, noaua-, cynbdar-, docdar-, KapOOHAT-, CUIMKAT-AHUOHBI, TUIAPOKCH]I-UOHBI,
KaTUOHBI aMMOHHSI, MarHHSI, KaJIbIUs, aJTFOMUHMS, JKene3a (2+) mxenesa (3+), meau (2+),
IIUHKA,

YMEHHE TPEACTaBIATh PE3yNbTaThl dKCIIEpUMEHTa B (pOpMe BBIBOJOB, JI0Ka3aTEILCTB,
rpadyKoB U TaOJIHI ¥ BBISIBISITH SMITUPUUECKHAE 3aKOHOMEPHOCTH;



BJIQJICHHE  TpaBWJIaMu  0O€30MacHOr0  OOpaimieHusi C  BEIIECTBAMH,
UCIOJb3YEMbIMU B TIOBCETHEBHOM KU3HM, a TaKXe MpaBUJIaMHU IOBEJICHHS B IIEJISIX
cOepexxeHus 370pOBbsi U OKpYyXKalollled MNPUPOAHON Cpenbl; IMOHUMaHUE Bpea
(ormacHOCTH) BO3JICHCTBUS Ha KUBBIE OPraHU3MBbI OINPEJCICHHBIX BEIIECTB, a TaKXKe
CIIOCOOOB YMEHBIIICHHUS W TPEIOTBpAICHHUs] MX BPEIHOTO BO3JIECUCTBUS; MOHUMaHUE
3HAYEHUS KUPOB, OCIIKOB, YIIEBOIOB /sl OPraHU3Ma YeJIOBEKa;

BJaJICHUE OCHOBAMHM XHUMHYECKOM TPaMOTHOCTH, BKJIOYAIOLIEH yMEHHUE
MPAaBWIbHO HCIOJIB30BaTh HW3YUYCHHbIC BEIIECTBA M MaTepuaiabl (B TOM YHCIE,
MUHEpaJIbHBIC yTOOPEHUS, METAUIBl M CIUIaBbI, MPOIYKTHI MepepaboTKH MPUPOTHBIX
WCTOYHUKOB YTJIEBOJOPOJOB (YT, TPHPOAHOTO Tra3a, HedTH) B OBITY, CEIHCKOM
XO34iCTBE, Ha MPOUZBOACTBE, YMEHHE TMPUBOJUTH MPUMEPHl MPABUIBHOTO
WCIIOJIb30BaHUs U3YyUYCHHBIX BEILIECTB U MAaTEPUAIIOB,;

YMEHHE YCTAHABIMBAaTh CBSI3U MEXAY peajbHO HAOII0aeMbIMH XUMUYECKUMHU
SBJIICHUSIMU U TIPOLIECCAMH, MPOUCXOJAIIUMU B MaKpO- MU MHUKPOMHUPE, OOBICHSTH
MPUYUHBl MHOTO0Opa3usi BEIIECTB; YMEHHWE HMHTETPUPOBATH XUMHUYECKHE 3HAHHS CO
3HAHUSIMU JIPYTUX YU4E€OHBIX MTPEAMETOB C MTOMOIIIBIO ME1arora;

npencraBieHue o cdepax npodhecCUOHATBHOM JeATEIbHOCTH, CBSI3aHHBIX C
XUMUEH U COBPEMEHHBIMH TEXHOJOTUSIMU, OCHOBAHHBIMU Ha JOCTHUKEHUAX XUMHUUECKOMN
HayKH; HaJW4Yue OMbITa padoThl ¢ Pa3IMYHBIMU UCTOYHUKAMU HHQPOpPMAIIUU MO0 XUMUU
(Hay4HO-TIONYJISIpHAsT JIUTEpaTypa, CJIOBapU, CIPABOYHHMKH, HWHTEPHET-PECYPCHI) C
OMOpOH Ha aJrOpUTM: YMEHUE OOBEKTUBHO OIIEHUBATH MH(OPMAIIMIO O BEIIECTBAX, UX
MPEBPAICHUSIX U MPAKTUYECKOM MPUMEHEHUH.

COAEPKXAHUE OBYUYEHUA

IKJIACC
BemrecTBo u xXumMmn4ecKkasi peakiuus

[Tepnonnueckuii 3akoH. Ilepuoguueckass cucreMa XUMMHYECKUX 3jieMeHTOB /I, .
MenpeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB XMMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaIus, KUIbIUSI U UX COCIUHEHUN B COOTBETCTBUU
C TIOJIO’KEHUEM 3JIEMEHTOB B lleproanueckor cCUCTEME U CTPOEHUEM UX aTOMOB.

Crtpoenue BelecTBa: BUJIbl XUMUYECKOM CBSI3U. THIBI KPUCTAUNIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUMNA KPUCTAJUIMYECKOM PEMIETKM W BUIA
XUMUYECKOM CBS3H.

Knaccudukaiyss u HOMEHKJIATypa HEOPTraHMYECKHUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COCIMHECHUH,
TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XUMHYECKUX PEAKIUN MO pa3IMYHBIM TMpHU3HaKaM (10 YHUCITY U
COCTaBy y4YacCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEMIOBOMY 3(PGEKTy, MO0 N3MEHEHHUIO
CTETICHEH OKHUCJICHUS XHUMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHUIO
KaTanu3aropa). JK30- U SHJI0TEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUS.

[lonaTre O CKOpPOCTH XHUMHUYECKOW peakiuu. IloHsTne 00 00paTUMBIX U
HEOOPATUMBIX XUMHYECKUX peakiusax. [[OHSTHEe O TOMOTeHHBIX W TeTEepPOTCHHBIX
peakuusx. Ilonsthne o karammse. [loHsATHE O XHMMHUUYECKOM paBHOBeCHH. DAKTOpBHI,



BIIMSIOLIME HA CKOPOCTh XUMUYECKON PEAKIIUU U MOJO0KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKUCANTETbHO-BOCCTAHOBUTEIIbHBIC peakuu, AJIEKTPOHHBII OasaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOU pEaKIHH. CocraBnenue ypaBHEHUI
OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKkUMid €  KCHOJB30BAHMEM  METOAA
ANIEKTPOHHOTO OanaHca.

Teopus >3IEKTPOJIUTUYECKON JUCCOLMALMH. ODJIEKTPOJIUTBI U HEIJIEKTPOJIUTHI.
Katnonsl, aHuOHbl. MeXaHU3M JUCCOUMALMM BEUIECTB C Pa3JMYHBIMU BHJIAMH
XuMH4eckoil cBsizu. Crenensb nucconuanuu. CUIIbHBIE U CNTa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YCIOBUS MPOTEKaHUS PEaKIM HOHHOro OOMeEHa,
MIOJIHBIE U COKPALIEHHBIE MOHHBIE YPaBHEHUS peakunii. CBONCTBA KUCIOT,0OCHOBAHHUI U
coJieil B CBETE MPEJCTaBICHUN 00 SIEKTPOJUTUYECKON auccouuanuu. KauecTBeHHbIE
peakuuu Ha UOHBL. [loHsATHE O THApPONH3E CONEM.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEJISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB
— METAJJIOB U HEMETAJIOB (TpaduTa U aaMasa), CIOKHBIX BEIIECTB (XJIOpUIa HATpus),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOM peakuuu OT BO3JECUCTBUS
pa3nuyHbIX (HaKTOPOB, MCCIENOBAHUE SJIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB,
npoliecca AUCCOLUUALNHA KHUCIIOT, MIEJI0Ye U cojeil (BOZMOMXHO HCIOJIb30BAaHUE BHUIEO
MaTepHalioB), IPOBEJICHUE ONBITOB, MJUTFOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUS pPEeaKIUi
HOHHOTO 0OMeHa (00pa3oBaHME OCaj/iKa, BbIJEICHUE ra3a, 00pa30BaHUE BOJIbI), ONBITOB,
WUTIOCTPUPYIOMINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHi (ropeHue,
peakiMu Pa3ioKEHUs, COCAUHEHUS), pPACIO3HaBaHHWE HEOPTaHMYECKHX BEIIECTB C
MTOMOIIBI0 KAYECTBEHHBIX PEAKIMI HAa UOHBI, PEIICHUEIKCIIEPUMEHTAIIbHBIX 3a/1a4.
HemeTayibl 4 MX COeIMHEHUSA

OO6mast  xapakTtepuctuka rajoreHoB. (OCOOCHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (PU3MYecKue CBOICTBA MPOCTHIX
BEILECTB — T'AJIOTEHOB. XMMUYECKHUE CBOMCTBA Ha MpUMEpPE XJI0pa (B3aUMOJECUCTBHUE C
MeTajlaMH, HeMeTaJlJIaMu, 1esodamu). XsiopoBoaopoA. ComnsiHasi KUCIOTa, XUMUYECKUE
CBOICTBA, MOJydeHHUE, TpUMeHeHue. JleiicTBUe XJIopa U XJIOPOBOJOPOAA HA OPraHu3M
yesnoBeka. BaxkHelmme XJIopuibl 1 MXHAXO0XKIEHUE B IPUPO/IE.

OO6mast xapakrepuctuka snemMeHToB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapakTepHble CTerneHu OokucieHud. CTpoeHue U (U3MYECKHe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOpPOAA M CEPbl. AJUIOTPOIHbIE MOAU(PUKAIMKA KUCIOPOAa U
ceppl. XuWMHYECKHE CBoMcTBa cephl. CepoBomOpOa, CTpoeHHE, (U3UUYECKUE W
XUMHUYECKue cBoMCTBA. OKCUIBI CEPBI KAK MPEACTABUTENN KUCIOTHBIX OKCHA0B. CepHas
KHUCIIOTa, (PU3MYecKue W XMMHYECKHE CBOMCTBA (OOIIME KAk TPEICTABUTENs Kiacca
KHCIOT U  crnenuduieckue). XUMUYECKHE pEakIuu, JeKallue B OCHOBE
MPOMBIIIUICHHOTO  CIOoco0a TOJMyYeHUs CEpHOM KHCIOThL. [IpuMmeHeHue cepHOoM
KUCIIOThL. COJIM CEPHOM KUCIIOTHI, KAYECTBEHHAs peaKIus Ha
cynbdar-uoH. HaxoxaeHune cepbl W €€ COCIUHEHHM B mpuUpoge. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpelapl COEAMHEHUSIMU cepbl  (KHUCIOTHBIE —JOXK[IH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAIEHUS.

OO01ast xapakTepucTHKa 3JIeMeHTOB VA-rpynibl. OcOOEHHOCTH CTPOECHUS ATOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, paclpoCTpaHeHUE B MpUPOAE, HU3UUECKUE U
xuMuieckue cBoicTBa. KpyroBopor azora B mpupoae. AMMHaK, €ro (pu3M4ecKkue u
XUMHUYECKHUE CBOMCTBA, MOJIydeHHE U mpuMeHeHne. Coilu aMMOHUS, UX (U3UYECKUE U



XUMHUYECKHE CBOMCTBA, NpuMeHeHue. KauecTBeHHass peakuuss Ha MOHBl aMMOHUS.
A3oTHas kucioTa, e€ moidydyeHue, (PU3uUYecKrue U XMMHUYECKHe CBOMCTBa (00IIMe Kak
NpeCTaBUTENS Kilacca KUCIOT U cneruduieckue). Mcnonp30BaHne HUTPATOB U COJICH
aMMOHHSA B KayecTBE MHUHEPAIbHBIX yJAoOpeHHil. XUMHYECKOe 3arps3HEHHE
OKpYXaloLel cpeabl COEUHEHUSIMU a30Ta (KUCIOTHBIE JAOKIM, 3arpsi3HEHHE BO31yXa,
mouBbl U BOJOEMOB). Docdop, amnoTpomnabie Moaudukamuu ¢Gocdopa, huU3NIecKue u
xumudeckue cpoiictBa. Oxcun gocdopa (V) u docdopHas kuciora, pusmdyeckue u
XUMUYECKUE CBOMCTBa, moaydeHue. Vcnonb3oBanue d¢ochaTtoB B KayecTBe
MUHEpaIbHBIX YI0OpEHUH.

Oo6mast xapaktepuctuka osnemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTpPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCICHHUS. YTIEpOJl, aUIOTPOMHbIE MOJU(UKAIUH,
pacmpocTpaHeHue B TpUpoJie, (PU3NYECKHE U XUMUYECKHE CBOMCTBA. AncopOims.
Kpyrosopot yriepoaa B npuposae. Okcuabl yriepona, ux (GU3HYECKUe U XUMHUYECKUE
CBOMCTBA, [JEWCTBHE HA IKUBbIE  OpPraHuW3Mbl, TIOJIyUYEHHME U IPUMEHEHHE.
DKojorudeckre MpoOJeMbl, CBsA3aHHbIE ¢ OkcuaoMm yriepoaa (IV), rumoresa
100abHOTO TOTEIUICHUST KIuMarta, MapHUKOBBIM 3 (exT. YronpHas KucioTa U e
COJIM, HX (U3NYECKHE U XUMHUYECKHE CBOICTBA, IMOJIYyYEHUE M IPUMEHEHHUE.
KauecTtBeHHast peakiusi Ha KapOoHaT-uOHBI. Vcmonb3oBaHHe KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO0341CTBE.

[lepBoHayasibHbIE MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TJMIEPUH, YKCYCHas KHCJIOTa).
[TpupoiHbIE UCTOYHUKY YTIEBOIOPOAOB (YIoib, IPUPOAHBIN ra3, He(Th), IPOAYKTHI UX
nepepaboTki  (OCH3MH), WX poidb B OBITY W NpPOMBIIUICHHOCTH. [loHsATHE O
OMOJIOTMUYECKH Ba)KHBIX BEILECTBAX: jKMpax, Oeikax, yriieBoAax — U UX POJIM B KU3HU
4eJloBeKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCIUHEHUN.

KpeMuuii, ero ¢pusnvyeckne 1 XMMHUYECKUE CBOWCTBA, MOJyYEHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoje. Oomue npencrapieHuss 06 okcuae kpemuus (IV) u
KpeMHUEeBOW kuciore. CHIIMKaThl, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH.
BaxHeiimme cTpouTelbHbIE MaTEpUallbl: KEpAMHKA,

CTEKJIO, IIEMEHT, OeTOH, xeye300eToH. I[IpobsemMbl 0€30MacCHOrO HCIOJIL30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCEHEBHOM KU3HHU.
Xumuueckuii IKcnepumenm:

HM3y4yeHHe O00pa3lloB HEOPTraHWYECKUX BEIICCTB, CBOMCTB COJISHOW KHCIIOTHI,
NPOBEJCHNE KAaYeCTBEHHBIX PEaKIUil Ha XJOPHUI-MOHBI U HAOIIOJACHHE MPU3HAKOB HX
NPOTEKaHUs, OMBITHI, OTpAXKAIOIIKE (PU3NUECKUE U XMMHUYECKHE CBOMCTBA TaJIOTEHOB U
UX COEIWHEHHH (BO3MOXXHO HCIIOJIb30BAHHE BUIEOMATEPUATIOB), O3HAKOMJIEHHE C
oOpa3namMu XJIOpUAOB (TAJIOr€HHUJOB), O3HAKOMJIEHHE C O0pa3lamMu cepbl U e¢
COEMHEHHUSIMH (BO3MOYKHO HCIOJIb30BaHUE BHIEOMATEpUAIIOB), HaOMIOEHNE MpoIlecca
oOyTJIMBaHMs caxapa Moj JeHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pPa30aBICHHOM CEpPHOW KHUCIOTHI, MPOBEICHHE KayeCTBEHHOMN
peakiuu Ha cyiab(}ar- MOH U HAONIOACHUE MPU3HAKA €€ MPOTEKaHUs, O3HAKOMJICHUE C
bu3nueckumMu cBOMCTBaMHM  a3oTa, (ochopa U HUX COENUHEHUH (BO3MOMKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), 00pa3uaMu a30THbIX U (HOochHOpHBIX YyI0OpEeHUH,
NoJiyueHue, coOupaHue, pacro3HaBaHUE U W3YYEHUE CBOWMCTB aMMMaKa, MPOBEICHUE
KAUeCTBEHHbIX PEaKlMi Ha MOH aMMOHHUS U (ochaT-uOH U U3Yy4YEHHE MPU3HAKOBUX
IIPOTEKAHMS, B3aMMOJEUCTBHE KOHLIEHTPUPOBAHHOM a30THOW KHCJIOTBI C MEIBIO



(BO3MOKHO HCHOJIb30BAHUE BHJIEOMATEPHUANIOB), U3YUEHUE MOJIeNIe KPUCTAIITMYECKUX
peméTrok anmasa, rpadura, dynnepeHa, O03HAKOMIIGHHE C TMPOIECCOM aacopOnuu
PacCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM H© YCTPOMCTBOM IPOTHUBOTa3a,
MoJyuyeHue, coOUpaHHe, paclO3HABaHWE WM HU3YUYECHHE CBOWCTB YTJEKUCIOrO rasa,
MPOBEJCHUE KAYECTBEHHBIX pEaKIMi Ha KapOOHAT W CWIMKAT-UOHBI U U3YYCHHE
MPU3HAKOB WX  MPOTEKaHHs, O3HAKOMJIICHME C  NOPOAYKUHEHM  CUIIMKATHOU
MIPOMBIIICHHOCTH, PEUIEHUWE OJKCIEPUMEHTAJIBHBIX 3aJad Mo TeMe «BaxkHeime
HEMETAJUIbI U UX COCTUHEHUS».

MeTaJibl 1 MX COCAUHECHUSA

OO0mast xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — METaJUIOB Ha OCHOBaHUU UX
nosiokeHus B Ilepuomnueckon cucreMe xumuueckux siemeHToB 1. M. MenneneeBa u
cTpoeHus: aTtomMoB. CTpoeHuE MeTauioB. MeTamnueckas CBsi3b M METaJUIMYecKas
KPUCTAUINYECKAsA PpEMIETKA. OJJNEKTPOXMMHUYECKUM PAI HANOPSOHKEHUA METaJUIOoB.
dusznyeckue M XUMHUYECKHE CBOMCTBA MeTayioB. OOmme crnocoObl TOJy4YeHUS
MeTayioB. [loHATHE O KOppO3MM METANIOB, OCHOBHBIE CHOCOOBI 3alUTHl HUX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U
MIPOMBIIIJIEHHOCTH.

[Ilenounsie MeTauibl: MOJIOXKEHUE B llepuognueckor cHCTEME XHMHUYECKUX
anemenToB JI. M. MeHnneneeBa, CTpO€HHME HMX aTOMOB, HAaXOXICHHE B MPHUPOJE.
duznyeckre ¥ XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCuabl U
TUAPOKCUIBI HATpHS U Kanus. [[puMeHeHne eT0YHbIX METAIIOB U UX COEAUHEHUN.

[Ilenouyno3eMenbpHbIE METAIUIBI MATHUM U KaJbLMM: NOJIOKEeHUE B [lepuoanueckon
cuctemMe xumuyeckux odiemeHTtoB [, WM. MengeneeBa, CTpoeHHE HUX aTOMOB,
HaxoXaeHue B npupoge. Pu3MyecKue M XUMHUUYECKUE CBOWCTBA MArHHUSI U KaJIbLIUS.
Baxnelimme coeauHeHUs KanbIus (OKCHI, THAPOKCHA, coju). JKECTKOCTh BOJBI H
CHOCOOBI €€ YCTPAHEHHUS.

AOMUHHAI: TI0JI0kKeHUE B [lepuoandeckon cucremMe XuMu4eckux 3seMeHToB /], 1.
MenpeneeBa, CTpOCHUE aTOMAa, HAXOXICHHE B mpupoac. duszndeckue u XUMUYECKHE
CBOMCTBa amtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCH/IA U TUJIPOKCU]Ia ATTFOMUHHSL.

Keneso: monoxenue B llepuoguueckoit cucteMe XumMuyeckux snemeHToB [l. .
MenpeneeBa, CTpOEHHE aToMa, HaXOXJAeHHE B mpupoaec. PU3NUECKHE U XHUMUYECKHE
cBoicTBa *kene3a. Okcubl, ruapokcuabl u conm xenesza (1) u xenesa(lll), ux cocras,
CBOWCTBA U MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C 00pa3IaMu METAJIOB M CIUIABOB, WX (PU3NUYECKUMH CBOMCTBAMH,
U3yYEHHE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOYKHO  HCHOJIb30BAaHUE
BUJICOMATEPHUATIOB), 0COOEHHOCTEHN B3aMMOJICUCTBHS OKCH/IA KAJIBIIHMS U HATPUS C BOJIOM
(BO3MOKHO MCIOJIb30BAHUE BUAEOMATEPUAIIOB), UCCIEAOBAHUE CBOMCTB HKECTKOU BOIBI,
mpoIiecca roOpeHus keie3a B KUCI0poie (BO3MOXKHO UCTIOJIb30BAaHUE BUIEOMATEPUATIOR),
MPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX PEAKIMd Ha MOHBI: MarHus, KaJbIus,
AJTIOMUHHUS, IIUHKA, JKeJe3a
(1)  wu xene3a (III), menu (II), HaOMIOACHUE M ONMUCAHUE TPOIIECCOB OKPAIIWBAHUS
IJJaMEHHM HWOHAMHM  HaTpus, Kalusgd U  Kaidblusid (BO3MOXHO  HCMOJb30BAHUE
BUJIEOMATEPHUATIOB), UCCIEAOBaHHE aM(OTEPHBIX CBOMCTB TUAPOKCHIA ATIOMUHUS U
FUAPOKCUAA LMHKA, PEIICHUWE SKCIEPUMEHTAIBHBIX 3aJad Mo Teme «BaxHelmne
METaJUIbl U KX COCTMHEHUS.



XHMUA M OKpY:KaloLIas cpeaa

BemecrBa u Marepuanibl B IMOBCEIHEBHOW KW3HM YeJNOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB W XUMUYECKUX peaknwii B ObiTy. [lepBas momormip mpw
XUMHUUYECKUX 0KOTaxX U OTPaBIICHUSIX.

XHWMHUYECKOE 3arps3HEHHE OKpyKarouled cpelapl (MpeAenbHas JIomycThUMast
KoHIleHTpalusi BemiectB, gaiee — [IJIK). Ponp Xxumum B pelIeHUH 3KOJIOTUYECKHUX
po0JieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepHaloB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpHBIC

MaTepuabl).
Mescnpeomemmnsie ceéazuPeanusayus mexncnpeomMemuvlx cea3zeil npu  U3yyeHuu
xumuu 6 9 Kuacce ocyujecmennemcsa uepe3 UCHONb30BAHUE KAK 00UWUX
ecmecmeeHHO-HayYHbIX NOHAMUIL, MAK U ROHAMUIL, AGNANOUUXCA CUCIEMHBIMU 014
0mMOenbHbIX NPEOMEN 08 eCHeCH6EHHO--HAYYHO20 UUKIA.

OO0uue ecTeCTBEHHO-HAYYHbIC TTOHSATHS: HAYYHBIN (haKkT, TUTIOTE3a, 3aKOH, TEOPHUS,
aHalW3, CHUHTE3, KIacCU(pUKALMs, NEPUOAUYHOCTh, HAOIIOJEHUE, HKCIEPUMEHT,
MOJICJIMPOBAHUE, M3MEPEHUE, MOJENb, SABJICHHE, MAPHUKOBBIM 3(PQeKT, TEeXHOIOorus,
MaTepHabl.

®dusnka: Matepusi, aToM, BJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUJ, HU30TOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsjl, MPOBOJHUKH, MOITYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOEe COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pPAacCTBOPUMOCThb, KpUCTAUIMUECKas pEIIETKa, CIUIaBbl, (U3HUYECKUE
BEJIMYMHBI, €JIMHUIBI M3MEPEHUSI, KOCMUYECKOE NPOCTPAHCTBO, IUIAHETHI, 3BE3[BI,
Connue.

buonorus: ¢dorocunTes, npixanwe, Ouocdepa, HIKOCUCTEMA, MHUHEPAIbHbBIE
yI00pEeHUs, MUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpasbl, TOPHbIE TOPOABI, MOJE3HBIE
HCKOTIaeMbIE, TOTLIHUBO, BOJHbBIE pecypcbl



Ne n/m

1.1

1.2

1.3

2.1

9 KJIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3aesioB M TEMIIPOrPaMMbI

Pa3nen 1. BemecTBO M XMMHUYECKHE peakUu
[ToBTOpeHne w  yriyoOleHue
OCHOBHBIX Pa3/ieNioB Kypca 8 kitacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX

3HAHUI

peaxkuuii

DNeKTpoNIuTHYECKast
XUMHUYECKUE PEAKIIMU B PACTBOPAX
Hroro no pazneny
Pa3nen 2. HemeTa/uIbl M MX COeTUHEHHSA
OO01mas xapakTepucTuKa XUMHUECKUx31eMeHToB VIIA-

JTUCCOIAAIIH.

rpynnbl. [anoreHst
OO0m1as xapakTepruCTUKa XUMUUYECKHUX

Bcero

2.2 aneMeHTOB VIA-rpynmnsl. Cepa u e€écoenHeHus

OO0m1as XxapakTepuCTUKa XUMHUUECKIX
aneMeHTOB VA-rpynmbl. A30T, hocdop u ux
COCTUHEHUS

2.3 OO11ast XapaKTepUCTHKa XMMUYECKUX
anemeHToB [VA-rpynnsl. Yriepon u KpeMHUI
U UX COEUHEHUs

2.4

Uroro no pazaeny

17

25

KonTpoabHbie

padoThI

IpakTnyeckue

padoThI

0

DJIEeKTPOHHbIE

(undposbie) odOpazoBaTebHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
bubmnoreka IIOK
https://m.edsoo.ru/7f41a636
bubmnorexa IIOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636



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

Paszgea 3. Mera/uibl 4 UX COeIMHEHUS
3.1 OO01ue cBoiicTBa METAJUIOB

3.2 Baxueiiime MeTayuisl 1 UX COCTUHEHUSI

Utoro no pazneny

Pa3nen 4. Xumus U OKpy:Kaomas cpeaa

41 BemectBa 1 Marepuaisl B )KU3HHU YEJI0BEKA

Hroro no pasaciy

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

16

20

68

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

2bubnuoreka IJOK
https://m.edsoo0.ru/7f41a636

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

bubmuorexa [JOK
Ohttps://m.edsoo.ru/7f41a636

7


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

9

KJIACC

KoaudyecTBO 4acoB

DJIeKTpOHHbIe HU(pPOBbIE

Ne n/m [Tema ypoka Kontpoabubie  [[Ipaktnueckue |/lara 00pasoBaTebHbIEPeCYPChI
Beero padoThI padoThI H3yYeHUsS
[ lepnonnueckuii 3akoH. [lepuonnueckas
crucTeMa XUMMUYecKux deMeHToB 1. 1. 4.09.23- bubmuorexa [JOK
1 Meneneena 1 0 8.09.23 https://m.edsoo.ru/00adb59
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 4.09.23- bubnnoreka [JOK
) XMMHUYECKHUX 2JIEMEHTOBIIEPBBIX TPEX 1 0 8.09.23 https://m.edsoo.ru/00adb6b6
[epPUOIOB
3 Krnaccugukaius 1 HOMEHKIIaTypa 1 0 11.09.23- bubnmuoreka [IOK
HEOPTaHUYECKUX BELLIECTB 15.09.23 https://m.edsoo.ru/00adb7e2
4 BUIEI XUMHIYECKOM CBSA3U U THIIEI 1 0 11.09.23- buommoreka [IOK
KPUCTAJITIMYECKUX PEIIETOK 15.09.23 https://m.edsoo.ru/00adbac6
0O.C. I'abpuemnsn, [1.U,
KonTponbHas padota Nel o teme bepesknH. KOHTpoOIIBHBIE 1
«[ToBTOpEHUE U yriyOIeHNe 3HAHUI 18.09.23-  InpoBepounble pabOTHI K
8] OCHOBHBIX Pa3/IelioB Kypca 8 kiaccay 1 0 22.09.23 yuebnuky O,C, ["abpuensHa.
Xumus 9
KJ1acc.
6 Krnaccudukanus XUuMHYECKUX PeaKIuii o 1 0 18.09.23 - bu6nuorexa [JOK
[Pa3IMYHBIM IPU3HAKAM 22.09.23 https://m.edsoo.ru/00adbch0
[loHATHE O CKOPOCTH XUMUYECKOMN bubnnoreka [JOK
7 peakiun. [TOHATHE O TOMOTEHHBIX U 1 0 25.09.23- https://m.edsoo.ru/00adbe9a
29.09.23

CCTCPOTCHHLIX PCAKIUAX



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

10

11

12

13

14

15

16

17

IIonsaTHE O XUMHUYECKOM paBHOBCCHUMU.

(DaKTopBI, BJIMAIOIIHUE HA CKOPOCTH

XUMUYECKON PEAKLIUH U TIOJIOKECHUE

XUMHYCCKOI'0 paBHOBECHUA

Teopust 2IEKTPOIUTHUECKON TUCCOIUAITUH.

CuiipHBIE U c1a0bIe
3JIEKTPOJIUTHI

HoHHbIE ypaBHEHHUS peaKkuil

XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAaHUU

B CBCTC HpeI[CTaBJ'IeHI/Iﬁ 00

BHCKTPOJIHTH‘IGCKOﬁ Jucconranmmn

XUMHYECKHE CBOMCTBA COJIEN B CBETE
MPEJICTaBICHHUA 00 IEKTPOIUTUYECKOM

JIMCCOLMAIA

[TonsiTHE O THIpONIU3E CONEN

O0001eHne U cCUCTEMaTU3AlUI3HAHUH

[TpaxTrueckas padora Ne 1.

«Pernienue OKCIICPUMCHTAJIbHBIX3aav»

KonTponbnas padota Ne2 o reme

«INEeKTPOJIUTUYECKAS TUCCOLIAALIUSL.
XUMHUYECKUE PEAKIIUU B PACTBOPAX»

OO6mas XapaKTEePUCTHKA

TaJIOIr€HOB.

XUMHUYECKUE CBOWMCTBA HA PUMEPEXIIOPA

1

025.09.23-
29.09.23

2.10.23-

O6.10.23

02.10.23-
6.10.23

9.10.23-
13.10.23

9.10.23-
13.10.23

016.10.23-
20.10.23

016.10.23-
20.10.23

23.10.23-
27.10.23

23.10.23-
27.10.23

7.11.23-
10.11.23

Bbu6morexa [JOK
https://m.edsoo.ru/00adc28¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/00adcd68

bub6mnoreka [IOK
https://m.edsoo.ru/00add448

bubnnoreka [IOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b2

bu6nmoreka [JOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoteka [IOK
https://m.edsoo.ru/00addbfa

bu6mmoteka [IOK
https://m.edsoo.ru/00addecO

bu6mmorexa [IOK
https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

18

19

20

21

22

23

24

25

26

OKHUCIUTENHLHO-BOCCTAHOBUTEIBHBIE 1
peaKIuu

XJ10poBOAOPOI. Conguasa KHCIIOTa,
XHUMHUUYECKHE CBOICTBA, TOJIyYEHHE, |
MIPUMEHEHHUE

[IpakTuueckas padora Ne 2 o Teme
«Ilosy4enue CoIsHOM KMCIOThL, U3yYeHUE €€ 1|
CBOMCTB»

Brraucnenus 1o YpaBHCHHUAM XUMHNYCCKUX

peakuuii, eciiu OJJUH U3PEareHTOB JaH B 1
U30BITKE

OO6mias xapaktepucTuka neMeHToB VIA- 1
TPYMIIbI

AmoTponHbie Mo (pUKaLIUU CEPBL.

Haxoxnenne cepel u €€ coenuHeHu B1
npupoje. XMMUYECKHE CBOKWCTBA
cephbl

CepoBoaopoi, cTpoeHue, Gu3ndecKuen 1
XHMHYECKHUE CBOMCTBA

Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE
1 XHUMHYSCKHE CBOMCTBA, 1
MIPUMEHEHUE

XUMUYECKUE pEaKInu, JIeKAIIUEe B OCHOBE
MIPOMBILUIEHHOT O criocoba MOJTy4YECHUS
CEpHOM KUCJIOTHI.

XUMHUUYECKOE 3arpsA3HEHNUE OKPYKAOIIEN 1
Cpelbl COCTUHEHUSIMU

cephbl

07.11.23-
10.11.23

13.11.23-
17.11.23

13.11.23-
17.11.23

20.11.23-
24.11.23.

020.11.23-
24.11.23.

027.11.23-
1.12.23

027.11.23-
1.12.23

4.12.23.-

08.12.23

4.12.23.-
08-12.23

Bbubmmorexa [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

Bbu6mmorexa [JOK
https://m.edsoo.ru/00ade348

bubmuoreka [JOK
https://m.edsoo.ru/00ade488

bub6mnoreka [IOK
https://m.edsoo.ru/00ade64a

bu6nmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6nmoreka [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27

28

29

30

31

32

33

34

35

Briuucienne MaccoBOil JOJIM BBIX0J1a
MPOAYKTa peakiuu

OO0mias xapakTepucTrKa 3JIEMEHTOB V A-
rpymibl. A30T, paclipoCTpaHEHUEB IPUPOJE,
buznyeckue 1 XuMUYeCKre CBOMCTBA

AMMUak, ero pu3nyecKue u
XMMHUYECKHE CBOWCTBA, OJIYyYEHUE U
IPUMEHEHNE

[IpakTuueckas pabora Ne 3 o Teme
«[Tony4yenne amMmmuaxa, U3y4eHue €ro
CBOMCTB»

A30THas KUCI0Ta, €€ u3nuecKue u
XAMHUYECKUE CBOMCTBA

Hcnons30BaHre HUTPATOB U COJIEH aMMOHHSI
B Ka4eCTBE MUHEPAIbHBIXYI00pEHUH.
XUMHYECKOE 3arps3HEHNE OKPYKaIoIen
Cpelbl

COCTMHEHUSIMHU a30Ta

®docdop. Oxcua pocdopa (V) u pochopuas
KHUCTI0Ta, PU3NIECKUE U
XUMHYECKHUE CBOMCTBA, OITy4YCHHUE

Hcnons3oBanue gochaToB B KauecTBe
MUHEPATBHBIX YA00peHuil.3arpsi3HeHue
IIPUPOJHOM Cpebl

dbocdaramu

VYriepon, pacipocTpaHEeHUE B IPUPO/IE,
(bu3nyeckrue U XUMHUYECKHE

011.12.23-
15.12.23

011.12.23-
15.12.23

18.12.23-
22.12.23

18.12.23-
22.12.23

025.12.23-
29.12.23

25.12.23-

O29.12.23

9.01.24-
12.01.24

09.01.24-
12.01.24

015.01.24-
19.01.24

bubnuorexa [JOK
https://m.edsoo.ru/00adec8a

bubmuorexa [JOK
https://m.edsoo.ru/00adeeab

bu6mmoteka [IOK
https://m.edsoo.ru/00adf004

bu6mmoteka [IOK
https://m.edso0.ru/00adf180

bu6nuorexa [IOK
https://m.edso0.ru/00adf306

bu6nuorexa [IOK
https://m.edsoo.ru/00adf518

but6mmorekxa [{IOK
https://m.edsoo.ru/00adf68a

bu6nunorexa [JOK
https://m.edsoo.ru/00adfc20

bu6nunorexa [JOK
https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

36

37

38

39

40

41

42

43

CBOMCTBA

Oxkcuppl yraepoaa, ux Gpusndeckue u
XMMHYECKHE CBOMCTBA.
DKOJIOTHYECKUE POOIIEMBI,
cBsi3aHHbIE ¢ OKcHaoM yrieposa (1V)

VronpHas KACI0Ta B €€ COJIN

[IpakTuueckast pabora Ne 4 o reme
"IlonyyeHue yriaekucaoro rasa.
KauecTBennas peakuus Ha kapOoHaT-

n

HOH

HepBOHaqaanme MOHATHUS 00 OpTraHN4YCCKUX

B€IICCTBaxX KakK O
COCAUHCHUAX YTJICpOda

Kpemuunii u ero coenHeHust

[Tpaktuyeckas padora Ne 5. Pemenue
OKCTIEPUMEHTAIBHBIX 33/1a4 IO TEME
«BaxkHenme HeMeTaJulbl U UX
COETUHEHUS

KonTtponbHast padora Ne3 o teme

«Baxuelnme HeMeTaIIb 1 UXCOEeNHEHUS) 1

OO0m1as xapakTepuCcTUKa XUMHUYECKUX
AJIEMEHTOB — METAJIJIOB.

Merammueckas CBs3b U METAININYECKAS
KpUCTaJUIMYECKaspemeTka. Pusznueckue

CBOMCTBA
MCTAJIJIOB

015.01.24-
19.01.24

022.01.24-
26.01.24

122.01.24-
26.01.24

O29.01.24—
2.02.24

029.01.24-
2.02.24

15.02.24-
9.02.24

5.02.24-
9.02.24

12.02.24-
016.02.24

bu6nmmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006c¢c

bubmuorexa [JOK
https://m.edsoo.ru/00ae027e

bubmnoreka LIOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoteka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edso0.ru/00ae0el8

Bbubmmoreka [JOK
https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

44

45

46

47

48

49

50

51

52

53

XUMHUYECKUE CBOMCTBA METAJLJIIOB.
DIJIEKTPOXUMUYECKUIN PSAIHANPSHKEHUN
METaJlIOB

OO0mue crnocoObI MOTYyYEHUS METAIIIOB.
CrmaBel. BerancneHus: moypaBHEHHUSIM
XUMHYECKHX PEaKIUi, eCIIi OJIUH U3
PEareHTOB COJCPKUT

PUMECH

[TonsaTue o KOppoO3UK METAIIOB
[llenounbie METAIIIBI

OKcuabl ¥ THAPOKCU/IBI HATPUS UKAIHS
[[lenouno3eMeNnbHBIE METAJIbI —KaIbIIUI 1

Mar"Hum

Bakueimme coefMHEHNS KaJIbIUS

O0001eHUE U CUCTEMATU3ALUI3HAHUNA

JKéctkocTh BOJBI M CLIOCOOBI €€yCTpaHEHHS

[IpakTudeckas padora Ne 6 mo Teme
" KECTKOCTE BOABI I METOIEI €6

12.02.24-
016.02.24

19.02.24-
22.02.24

019.02.24-
22.02.24

026.02.24-
1.03.24

026.02.24-
1.03.24

04.03.24-
7.03.24

04.03.24-
7.03.24

11.03.24-
015.03.24

011.03.24-
15.03.24

118.03.24-
22.03.24

bubnuorexa [JOK
https://m.edsoo.ru/00ael1156

bubmuorexa [JOK
https://m.edsoo.ru/00ael1156

bubnnorexa [JOK
https://m.edsoo.ru/00ael278

bubnuorexa [JOK
https://m.edsoo.ru/00ael14b2

bu6nuorexa [JOK
https://m.edsoo.ru/00ael4b2

but6mmoreka [{OK
https://m.edsoo.ru/00ael5e8

but6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

O.C. TI'abpuensu I1.1.
bepesknH. KoHTpOIIBHBIE 1
IPOBEPOUYHBIE PaOOTHI K
yuebnuky O.C. ['abpuensHa.
Xumust 9

KJ1acc

bu6nunorexa [JOK
https://m.edso0.ru/00ae1886

bu6nunorexa [JOK
https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

54

55

56

57

58

59

60

61

ycTpaHeHus"
AroMUHUAI 1

AmboTepHbIe CBOMCTBA OKCUIAa UTHAPOKCHAa 1
XKenezo 1

OKCHIBI, THIPOKCHIBI M COJIH JKENIe3a 1
() u xenesa (1)

OO0001IEHUE U CUCTEMATU3ALUSI3HAHUN

[Tpaktuyeckas padora Ne 7. Pemenue
AKCTIEPUMEHTABHBIX 33/1a4 IO TEME 1
«BaxHenmme MeTaibl U UX

COCIMHEHUS

Brruncienns o ypaBHEHUSIM XUMHYECKUX
peaKitii, eCIu OJIMH U3PEareHTOB JIaH B
M30BITKE UK COJIEPKUT TIPUMECH.
Brruncienus maccoBoi 10U BRIXOaa 1
MIPOIYKTa

peaxiuu

O0001IeHne U cUCTEMaTU3 A3 HAHUN 1

018.03.24-
22.03.24

03.04.24.-
5.04.24

08.04..24-
12.04.24

08.04..24-
12.04.24

15.04.24-
019.04.24

115.04.24-
19.04.24

22.04.24.-
(26.04.24

022.04.24.-
26.04.24

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

Bbub6mmorexa [JOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK
https://m.edsoo.ru/00ae1d86

bubmnoreka IIOK
https://m.edsoo.ru/00ae35e6

O.C. I'abpuensn, I[1.1.
bepeskun. KontposiabHbie u
MIPOBEPOYHBIE PAOOTHI K
yuebHuky O.C. ['abpuensna
Xumus 9

KJ1acc

bu6nuorexa [IOK
https://m.edso0.ru/00ae3de8

bu6mmoreka [JOK
https://m.edso0.ru/00ael1750

O.C. I'abpuensn, I[1.1.
bepeskun. KonTposnbHbie u
MIPOBEPOYHBIEC Pa0OTHI K
yaeonuky O.C.


https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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Kontponbnas pabora Ned o Teme
«Baxueime MeTaIbl 1 KXCOEIUHEHUS

BemecTBa u MaTCpHralbl B HOBCGHHCBHOﬁ
JKHM3HHU YCIOBCKa

XUMHYECKOE 3arpsI3HEHUEOKPYKAIOIIeh
Cpelibl

Ponb XuMuH B pelIeHUN YKOJIOTHYECKUX
npoOemM

Peseprubiit ypok. O60611eHNE U
CUCTEeMAaTH3aIHsI 3HAHUH

PesepBHbIit ypok. O6001IeH e 1
crucTeMaTu3alus 3HaHUI

Peseprubiit ypok. O600611eHNE U
CUCTEeMAaTH3aIHsI 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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29.04.24-
8.05.24

29.04.24-
8.05.24

13.05.24-
17.05.24

13.05.24-
17.05.24

20.05.24-
24.05.24

20.05.24-
24.05.24

27.05.24

I"abpuensna. Xumus 9
KJ1acc

O.C. I'abpuensn, I1.1.
bepeskun. KontposbHsie 1
POBEPOYHBIE PaOOTHI K
yuebnuky O.C. ['abpuensna
Xumus 9

KJ1acc

bubmuorexa [JOK
https://m.edsoo.ru/00ae3f50

bubmnoreka IIOK
https://m.edsoo.ru/00ae4270

bu6nuorexa [IOK
https://m.edso0.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bubnuorexa [IOK
https://m.edso0.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cbh2



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

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus, 8 kiacce/ ['abpuemnsa O.C., Octpoymos U.I'., Cnaakos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»
» Xumwus, 9 xnacc/ ['abpuensa O.C., Octpoymos WN.T'., Cnankos C.A.,
AxkrnonepHoe obmectBo «M3aarensctBo «lIpocBerienne»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

O.C. T'abpuensH, I1. W. bepe3kun, A.A. Ymakosa, T.B. Maiioposa, H.B.
Ky3pmuna, A.E. KupuioBa. KoHTpobHBIE B TIPOBEPOUYHBIE pAOOTHI XUMUS
8xmacc.

O.C. I'abpuensn, I1. U. bepe3kun, A.A. Ymrakosa, T.B. Maitoposa, H.B.
Ky3smuna, A.E. Kupunosa. KoHTpobHBIE 1 TPOBEPOUYHBIE pAOOTHI XUMHUS
Oxuacc.

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETUMHTEPHET

https://educont.ru/?utm_source=eljur https://edu.skysmart.ru/
https://resh.edu.ru/



https://edu.skysmart.ru/
https://edu.skysmart.ru/
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