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B cocraBe mpeaMETHBIX — pe3yJabTaTOB IO  OCBOEHUIO
0053aTeNIbHOTO COJIEpKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepalibHOM
paOoueii mporpaMMoi, BBIJENAIOT: OCBOCHHbIE OOy4YaIOUIMMHUCS
Hay4HbIC 3HAHMS, YMEHHUS U CIOCOOBI NEUCTBHM, crieruduyeckue ais
npeIMeTHOW 007acTh «XUMUS», BUIbI ACSITEIBHOCTH MO IMOJIYYEHUIO
HOBOT'O 3HaHUs, €T0 MHTEPIIPETALUH, IPE0OPA30BAHUIO U IPUMEHEHUIO
B Pa3JIUYHBIX YYEOHBIX U HOBBIX CHTYallUsX.

K kxoHiy oOyueHuss B 8 kJjiacce mpeaMeTHbIE Pe3yJbTaThl Ha
0a30BOM  YpOBHE JOJDKHBI ~ OTpaxaTb C(QOPMHPOBAHHOCTb Yy
00yYaroMuXCcst yMEHUH:

® pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHSTHUN: aTOM,
MOJIEKYyJla, XUMHYECKHH DJEMEHT, IPOCTOE BEIIECTBO,
CIIO)KHOE BEILIECTBO, CMECh (OJHOPOAHASI M HEOJHOPOJIHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHAs AaTOMHAas W MOJIEKyJsIpHas
Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAas Macca,
MaccoBasi J0Js XMMHUYECKOTO DJJIEMEHTAa B COEAMHEHUH,
MOJIApHBIA O0BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJIb,
NIEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUCICHMS, XUMHUYECKast
peakiys, KilacCU(pUKAIMs PEeaKIUid: peakuud COCTUHCHUS,
peaKkuu pasioKEHMs, pPEaKkUMH 3aMEIICHMs, pPEaKLHH
OoOMEHa, 53K30- M OHHAOTEPMHUYECKHE pPEAKIHUH, TEII0BOM
ekt peakuuu, SAPO aToMa, IIEKTPOHHBIN CIION aTtoma,
aTOMHas opOuTangb, pajuyCc aroma, XHMHYECKas CBS3b,
IOJIIPHAsl U HETIOJISIpHAsl KOBAJICHTHAs CBS3b, MOHHAs CBS3b,
WOH, KaTHOH, aHUOH, pacTBOp, MaccoBas JOJs BeELIECTBa
(TporeHTHAasE KOHIIEHTpAIlKs) B PacCTBODPE;

® WUIIOCTPUPOBATH  B3aUMOCBSI3b OCHOBHBIX  XHMHYECKHX
MOHATUNA U IPUMEHATH TH MOHATUS IPU ONMCAHUU BELIECTB
1 UX NPEBPALCHUN;

® CIIOJIB30BaTh XMMHMYECKYI0 CHUMBOJIUKY ISl COCTaBJICHHSA
(bopMyI1 BeLIECTB U YPaBHEHUI XUMHUYECKUX PEAKLIUH;

® OIpeleisTh BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX
COEJMHEHUSX, CTENEeHb OKHUCJIEHUS 3JIEMEHTOB B OMHAPHBIX
COEIMHEHMX, IPUHAJIEKHOCTh BEUIECTB K OIpPEACIEHHOMY
KJIaCCy COCIMHEHHU Mo (opmysiaM, BHJI XUMUYECKON CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETUHEHUSAX;

e packpeiBaTh cmblici  Ilepuommueckoro 3akona [J[. U
MeneneeBa: 1€MOHCTPUPOBATh IOHUMAHKUE NEPUOIUYECKON
3aBUCHUMOCTH CBOWCTB XMMHMYECKHX DJIEMEHTOB OT HX
nosioxkeHus B [lepuoguueckon cucrteme, 3aKOHOB COXPaHEHUS
Macchl  BEUIECTB,  IOCTOSHCTBA  COCTaBa,  aTOMHO-
MOJIEKYJISIPHOTO YUYE€HHUs, 3aKOHa ABOrazipo;

e ONUCHIBAaTh U  XapakTepu3oBaTb  TaOMUUHYyI0  (opmy
Ilepponnueckoil  CHCTEMBl  XMMHMYECKHUX  JJIEMEHTOB:




pa3nuyuaTh MOHATUS «IVIaBHas noarpynna (A-rpynma)» u
«moboynast noarpynna (b-rpynma)», Manbsle U Oosbliue
NEepUOJIbl, COOTHOCUTH OOO3HAUEHMsI, KOTOpblE HMMEIOTCS B
tabmune «lleproanyeckas cucTeMa XUMHUECKUX AIIEMEHTOB
. W. MengeneeBay C YHCIOBBIMU XapaKTEPUCTHUKAMHU
CTPOEHHUSI aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB M 3apsij
anapa, oOInee YUCIO 3JEKTPOHOB M paclpesieiieHue UX IO
AJIEKTPOHHBIM CJIOSIM);

KJIacCU(UIUPOBATh XUMUUECKUE IEMEHThI, HEOPraHMYECKUe
BEILIECTBA, XMUMMUYECKHE pEAKUUM (IO 4YHMCIy U COCTaBy
Y4aCTBYIOLIUX B PEAKIUU BEILIECTB, 10 TEILIOBOMY 3D (DEKTY);
XapaKTepu30BaTh (ONHMCHIBATh) OOIIME XMMUYECKHE CBOWCTBA
BELIECTB pa3/IMYHbIX KJIACCOB, IIOATBEP)KIAasi OINHCAHUE
[IpUMEpaMU MOJIEKYJISIPHBIX YpaBHEHUH COOTBETCTBYIOILIUX
XMUMUYECKHUX peaKIuii;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT HX
KaueCTBEHHOTO0  COCTaBa,  BO3MOXKHOCTH  INPOTEKaHHS
XMMHUYECKHX MPEBPALCHUH B pa3IMUHBIX YCIOBHSIX;
BBIUUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO
Macchl BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO AJIEMEHTA I10
dopMmysne COEQUHEHHUs, MAaccoBYIO JOJIO BElIecTBa B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOU
peakuuu;

IPUMEHSTh OCHOBHbIE ornepanuu MBICITUTEIbHON
NESTEIBHOCTH — aHalu3 U CHUHTE3, CpaBHEHHE, 00O0OIICHHE,
CUCTEMAaTH3allMI0, KIaCCU(PHUKAIMIO, BbISIBICHHE NPUYMHHO-
CIIEZICTBEHHBIX CBSI3€M — JUUIsl M3Y4YEHHUs CBOWCTB BEIECTB U
XUMHUYECKUX  pEaKLuil, €CTECTBEHHO-HAYYHbIE  METOJbI
MO3HaHUS — HaONIoJIEHHWEe, HW3MEpeHHe, MOJEIUPOBaHuUE,
HKCHEPUMEHT (peasIbHbI M MBICJICHHBIH);

CJIeI0BaTh MpaBUjIaM MOJIb30BAaHUS XMMHUYECKON MOCYyIO0H U
7a0opaTOpHBIM ~ O0OpPY/JOBaHHWEM, a TakkKe IMpaBWiIaM
oOpallleHus C BELIECTBAMU B COOTBETCTBHU C MHCTPYKLHUSAMHU
10 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB IIO
MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOIOPOIA
U KHUCIIOpOJa), TPUTOTOBJIECHUIO PACTBOPOB C ONpeenEéHHON
MAaCCOBOM J0JIEM PACTBOPEHHOIO BEILIECTBA, IUIAHUPOBATH U
IIPOBOAMTH XUMHUYECKHE HKCIEPUMEHTHI MO Pacro3HaBaHHUIO
pacTBOpOB wIeoYeil W KHCIOT C TMOMOIIBI0 HMHIMKATOPOB
(makmyc, ¢peHondransent, METUIOPAHXK U IPYTHE).

K kxoHiy oOyueHuss B 9 kJjacce mpeaMEeTHbIE PE3yJbTaThl Ha

0a30BOM

YpOBHE  JIOJDKHBI ~ OTpaxarb C(HOPMHUPOBAHHOCTH Y

00yYaromuxcst yMeHUH!:

pPacKpbIBaTb CMBICII OCHOBHBIX XHUMHYECKUX TIOHSATHM:
XUMUYECKHUHA DJIEMEHT, aTOM, MOJICKYJIa, MOH, KaTHOH, aHWOH,
MPOCTOE BEUIECTBO, CIOXXHOE BELIECTBO, BAJICHTHOCTD,
AIEKTPOOTPHUIIATEIHPHOCTD, CTETICHh OKHCIICHHS, XUMHUYECKas




peakiys, XUMHUYecKas CBs3b, TemioBoil 3¢ddekr peakuuu,
MOJIb,  MOJISIpHBIM ~ 00BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HERJIEKTPOIIUTHI, JIEKTPOIIUTUUECKAS AUCCOIMAIINS, PEAKIIUN
MOHHOTO OOMEHa, KaTajau3aTop, XHMHUYECKOE pPaBHOBECHUE,
oOpatuMble W HEOOpaTUMBbIE PpEaKIUU, OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIH, OKUCIUTEIh, BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJIICHHE, aJUIOTPOMNHs, aM()OTEpHOCTH,
XUMHYECKasi CBS3b (KOBaJEHTHAas, WOHHAs, METaJuIMyecKas),
KpUCTAJITMYEcKasi pemérka, KOPPO3Hs METAaJIOB, CIUIABBHI,
CKOPOCTb XMMMUYECKOH pEaKUuu, NPEeNbHO JOIyCTHUMas
koHueHTpauus [1JIK Beniectsa;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~ XMMHYECKUX
MOHSATUN U MPUMEHSTH 3TU MOHITHUS NMPU ONMKUCAHUM BEIIECTB
1 UX NPEBPALICHUN;

UCIIONIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBJICHHS
(bopMyI1 BelIeCTB U YpaBHEHUI XUMHUYECKUX PEaKILINH;
OTIPEEIIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COEOUHEHHUSIX  Pa3jIMYyHOTO  COCTaBa,
IIPUHAUIE)KHOCTh  BELIECTB K  OINpENEI€HHOMY  Kilaccy
coemMHEHH 10 ¢opMmyaaM, BHJI XHMHYECKOW CBS3H
(KoBaJIeHTHAsl, UOHHAs, METAJNIMYecKasi) B HEOPraHUYECKUX
COCMHEHUSX, 3apsl HOHAa TI0 XUMHUYECKOH (opmyre,
XapakTep cpeibl B BOJHBIX pPAacTBOpax HEOPraHUYECKUX
COCIMHEHHM, TUI KPUCTALIMYECKOW PEHETKH KOHKPETHOTO
BEIIECTBA;

packpeiBaTh cmbica  Ilepmogmyeckoro 3akona J[. U.
MenzneneeBa ¥ JIEMOHCTPUPOBAaTH €ro  IOHUMAaHHE:
ONMUCHIBaTh M  XapaKTepH30BaTh TaONMM4YHYIO  (opmy
[lepuognueckoil  CUCTEMBI  XHUMHYECKHX  DJIEMEHTOB:
pa3nuyaTh TOHATUS «TJIaBHas mnoarpynna (A-rpymma)» u
«mmobounass monrpynmna (b-rpynma)», maneie u  OoiblIue
MEepUOAbl, COOTHOCUTH OOO3HAYEHMs, KOTOpPhIE HMEIOTCS B
MEepPUOANYECKON TabIuIle, C YHUCIOBBIMU XapaKTePUCTHUKAMHU
CTPOEHMSI aTOMOB XMMMUYECKHUX DJIEMEHTOB (COCTaB U 3apsf
a1pa, OOIlee YMCIO 3JIEKTPOHOB U pacHpelieieHHe HX 110
ANEKTPOHHBIM CJIO0SIM), OOBICHATH OOIIHME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B peenax
MaJjblX MEPHOJOB U IJIaBHBIX MOATPYHI C YYETOM CTPOCHHS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUUECKUE HIEMEHTHI, HEOPraHMYECKUEe
BELIECTBA, XMUMHUYECKHE pEaKUUH (IO YHMCIy U COCTaBy
YYacCTBYIOLIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3D PexTy,
[0 W3MEHEHUIO  CTENEHEM  OKHMCIEHUS  XMUMHYECKUX
3JIEMEHTOB);

XapaKTEepPU30BaTh (OMUCHIBATh) OOIIME M crenuduueckue
XUMHUYECKHE CBOMCTBA IIPOCTBIX M CIIO)KHBIX BELIECTB,
MOATBEPXKJas ONHCAHME MPUMEPAMU MOJEKYJSPHBIX U




MOHHBIX  ypaBHEHUH  COOTBETCTBYIOIIMX  XUMHUYECKHUX
pEeaKLuii;

® COCTaBJISITh YPABHEHUS SJIEKTPOJUTHYECKON IAUCCOLMALIMHI
KUCJIOT, WIEJI0YEe W COJIEH, IIOJHBIE U COKpAILEHHBIC
YpaBHEHUS peakluil MOHHOTO OOMEHA, YpaBHEHUS pPEaKIMid,
MOATBEPKJAIOIINX CYIIECTBOBAHUE T'€HETUYECKOM CBS3U
MEXKy BEIIECTBAMHU Pa3IUYHBIX KJIACCOB;

® DPACKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX
peakuuii MoCpeACTBOM COCTaBIICHHUSI AJIEKTPOHHOIO OanaHca
3TUX PEAKIUH;

® TIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTPOEHH, BO3MOKHOCTM  NPOTEKaHUs  XMUMHYECKUX
MIpEBPAIICHUI B Pa3IMYHbBIX YCIOBUSX;

® BBHIUHCIATH OTHOCUTEIBHYIO MOJEKYJISIPHYI0 M MOJSPHYIO
Macchl BEIIECTB, MACCOBYIO IO XUMHUYECKOTO 3JIEMEHTA I10
dbopMylie COETUHEHMS, MAaCCOBYH [OJII0 BEHIECTBA B
pacTBope, MPOBOIAUTH PACUETHl M0 yPaBHEHUIO XUMHUYECKOU
peakiuu;

e coOnronaTh MpaBHWja IMOJB30BaHUA XMMHYECKOH MOCyAod u
nabopaTopHBIM ~ 00OpYyJIOBaHMEM, a TakXke  IpaBuIia
oOpallleHusl C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIHSIMHU
M0 BBIMOJIHCHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10
MIOJIy4YEHHUIO U COOMPAHHUIO Ira3000pa3HbIX BELIECTB (aMMHaKa
U YTJIEKUCIIOTO Ta3a);

® I[POBOJAUTH PpEAKIUHU, TOATBEPKAAIONINE KAaueCTBEHHBIN
COCTaB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM MyTEM
XJIopua-, OpoMua-, HOAUA-, KapOoHaT-, docdar-, cUIUKaT-,
cynb(har-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHUS M HOHBI
W3YYEHHBIX  METAJUIOB, TMPUCYTCTBYIOUIME B  BOIHBIX
pacTBOpax HEOPraHMYECKUX BEILIECTB;

® [IPUMEHSATH OCHOBHBIE onepaluu MBICTUTEIbHON
JeATETLHOCTH — aHAJIN3 U CUHTE3, CpPaBHEHHE, 0000IIeHue,
CUCTEMATU3aII0,  BBISBICHUE  MNPUYHMHHO-CIIEICTBEHHBIX
CBA3€H — JUJIl M3Y4YEHUS CBOMCTB BEHIECTB M XMUMHYECKUX
peakmuii, €eCTeCTBEHHO-Hay4YHbI€ METOAbl I[O3HAHHUS —
HaOIO/IeHUEe, HW3MEpEeHUe, MOJAEIUPOBAHUE, SKCIEPUMEHT
(peanbHbIN U MBICIICHHBIH).

JIM4YHOCTHBIE U
MeTanpeJaMeTHbIe
pe3yJbTaThbl

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC PE3yNbTaThl OCBOCHHS MPOrPAaMMBI OCHOBHOT'O
oOmiero o0pazoBaHMs JOCTHTAlOTCS B XOJI€ OOYYEeHHS XUMHH B
€INHCTBEC yqe6H0171 7 BOCHUTATEIHHOMN ACATCIIBHOCTH B COOTBETCTBUU C
TPAJUIMOHHBIMA POCCHHCKHMH COLMOKYJIBTYPHBIMH U JYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMHU, NPHUHATBIMU B OGH.[GCTBG MpaBUJIaM1 U
HOpPMaMH TOBEJICHUS M CIIOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHWS,
CaMOpPAa3BUTHS M COLMATU3ALNH 00YYAOIIUXCSL.

JIMYHOCTHBIE PE3yJIbTAThl OTPAKAIOT TOTOBHOCTH OOYYArOIIUXCS
PYKOBOJACTBOBATHLCA CHUCTEMOM ITO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ




U pacIIMpEeHHE OINbITa JEATEIBHOCTH Ha €€ OCHOBE, B TOM 4MCIE B
Y4acTU:

1) naTpuoTH4ecKOro BOCIMTAHUA:

LIEHHOCTHOTO OTHOILIEHUS] K OTE€YECTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY M HAYyYHOMY HACIEAMIO, IOHMMAaHUS 3HAYCHUS
XMMUYECKOH HayKH B >KM3HHM COBPEMEHHOIO OO0IECTBa, COCOOHOCTH
BJaJIeTh JOCTOBEPHON HH(OpManueil o meperoBBIX IOCTIKEHUSIX MU
OTKPBITHSIX MUPOBOM M OTE€UYECTBEHHON XMMMHU, 3aUHTEPECOBAHHOCTH B
HaY4HbIX 3HAaHUX 00 yCTpOHCTBE MHpa U OOIIECTBa;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

NpEJICTaBiICHUs] O  COLMAJbHBIX HOpPMax U  IpaBWiIax
MEXJINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHOMN
KOMIIETEHTHOCTH B 00I11eCTBEHHO TI0JIE3HOH,
yueOHOMCCIIEIOBATENbCKOM,  TBOpPYECKOM M Jpyrux  BHAAX
NEeSTeIbHOCTH,  TOTOBHOCTM K  Pa3HOOOpa3HOM  COBMECTHOM
JEeSITEIbHOCTH TPU BBIOJHEHWM YYEOHBIX, TO3HABATENIbHBIX 3ajad,
BBIMIOJJTHEHUM XUMHUYECKHX OKCIIEPUMEHTOB, CO3/IaHUU  y4eOHBIX
IIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHUI0 WU B3aUMOIIOMOILU B
nporecce 3TOM yueOHOM IesATeNIbHOCTH, TOTOBHOCTH OIICHHWBATh CBOE
MOBE/ICHNE U MOCTYIKH CBOMX TOBapHUIIEH C MO3UIUN HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMS MTOCJIEICTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 NIO3HAHHUS:

MHUPOBO33PEHYECKUE TPECTABICHHUS O BEIIECTBE U XMMHUECKON
peakuuy, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU
U COCTaBJISIOUIME OCHOBY I IIOHMMAHHSA CYIIHOCTH Hay4HOH
KapTUHBl MHpa, NPEJACTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS MPUPOJBI, B3aUMOCBS3AX YEJIOBEKAa C NPUPOIAHOU CpenoH, O
POJIM XMMUU B TIO3HAHUU ITHX 3aKOHOMEPHOCTE;

[I03HABATEJIbHbIE MOTHBBI, HAPaBJICHHbIE HA IMOJIyY€HHE HOBBIX
3HAHUM MO0 XUMMH, HEOOXOOUMBbIE JUIsl OOBSCHEHMs HaOI01aeMBbIX
NPOIIECCOB W SIBJICHWI, TI03HaBaTEeIbHOM, WH(POPMALMOHHON U
YUTATEIbCKON KyJIbTYpPbl, B TOM 4YHCJIE HABBIKOB CaMOCTOSITEJIbHOM
paboTbl ¢ yd4eOHBIMM  TEKCTaMH, CHpPAaBOYHOM  JMTEpaTypoi,
JNOCTYNHBIMH ~ TEXHUYECKHMMH  CpPEACTBaMH  WH(POPMAIMOHHBIX
TEXHOJIOTHii;

UHTEpeC K OOyYEeHUI0 U [O03HAHUIO, JHOOO03HATEIBHOCTH,
TOTOBHOCTh U CHOCOOHOCTH K €aMOOOpA30BaHMIO, MPOEKTHOH U
HCCIIEAOBATEIIbCKON  JCSITENIBHOCTA, K  OCO3HAHHOMY  BBIOOpY
HaMpaBJIEHHOCTU U YPOBHsI 00y4eHUs B JaJIbHEHIIeM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH »U3HU, OTBETCTBEHHOI'O OTHOILEHUS K
CBOEMY 370pPOBBIO, YCTAHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE
MOCJEICTBUM M HENpUSATHE BPEIHBIX TNPUBBIYEK (YyHOTpeOIeHUs
QJKOTOJISl, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTH COOJIIOICHHS
npaBui 0€30aCHOCTH MPH OOpAIIEHUN C XUMUYECKUMH BEIIeCTBaMH B
OBITY U peaJbHOM KU3HHU;

5) TpyA0BOro BOCIMTAHMSA:




WHTEpEeC K TPaKTHYECKOMY H3yueHuio mpodeccuid u Tpyna
pa3IMYHOTO pPOJa, YBAXKEHHUE K TpPyAy M pe3ylibTaTaM TpyJOBOMH
JIeATEIbHOCTH, B TOM YHUCJIE€ HAa OCHOBE NPUMEHEHHUs MPEeAMETHBIX
3HAHUH 10 XUMHUH, OCO3HAHHBIN BBIOOP MHIUBUAYAIEHOU TPAEKTOPUHU
IPOJODKEHUS O0pa3oBaHUA C YYETOM JIMYHOCTHBIX MHTEPECOB H
CIIOCOOHOCTH K XHMMHUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPeOHOCTEH,
YCHEIHON  TpOodeCCHOHANBHOW  NIEATENHbHOCTH W Pa3BUTHUS
HEO0OXOAMMBIX YMEHUH, TOTOBHOCTH aJanTUPOBATHCS B
npodeccuoHalbHOI cpee;

6) ’3K0J10rMYEeCKOro BOCTIUTAHMSI:

HKOJIOTMYECKU 1IeJIeCO00pa3HOe OTHOLIEHHE K TMPUpOJE Kak
HMCTOYHMKY XU3HHM Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHHUS, TOHUMaHUE
IIEHHOCTH 37I0pOBOr0 M 0€30MacHOro o0pasa >KW3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U  ICUXHUYECKOMY
3I0pPOBBIO, OCO3HAHHE IIEHHOCTU COOIIOAEHUS MpaBMI 0€30M1acHOTO
MOBEJCHUS TpU pabdoTe C BEIIeCTBAMHU, a TaKXKE B CHUTYyaIHsX,
YTPOKAIOLIUX 3/10POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4YaeMble MPU H3yUYEeHUU
XUMUH, JJI PELICHUsS 3a]ay, CBS3AHHBIX C OKPYXKAIOLIEH MPUPOIHOMN
CpenoW, JUisi TIOBBIICHHUS YPOBHS  DKOJOTHYECKOW  KYJIBTYPHI,
OCO3HaHHUA TNI00ALHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIeM M MmyTeit
UX peUIeHUusT TOCPEICTBOM METOJOB XUMHUHU, 3KOJIOTMUYECKOTO
MBIIUICHUS, YMEHHUS PYKOBOJCTBOBAThCS MM B TI03HABATEIHLHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHON NIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yJbTaTOB BBIJCISAIOT 3HAUMMBbIE
st (hOpMHUPOBAHMSI MUPOBO33PEHHUSI OOIIEHAay4HbIE MOHSTHS (3aKOH,
Teopusl, MPUHIUI, TUIOTEe3a, GaKT, CUCTeMa, TPOIECC, IKCIIEPUMEHT U
JIPyroe.), KOTOpble HCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
IpeAMeTax M IMO3BOJSIOT HAa OCHOBE 3HAHUU M3 O3THUX MPEAMETOB
(GbopMHUPOBATH MPECTABICHHUE O IEJIOCTHONW HAYYHOU KapTHHE MUpA,
YHUBEpPCAJIbHbIE yueOHbIe neicTBUsS (mo3HaBaTeNbHBIE,
KOMMYHHKATHUBHbIC,  PEryJSATHBHBIE),  KOTOphlE  OOECHEYMBAIOT
(dbopMUpOBaHHE TOTOBHOCTU K CAMOCTOSTEILHOMY IUTAHUPOBAHHUIO H
OCYUIECTBJICHUIO yU€OHOU JeSATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBble Jiornyeckue 1efcTBUA:

YMEHHUS HCIIOJIB30BaTh MPHUEMBI JIOTUYECKOTO MBIIIICHUS TIPHU
OCBOCHUM 3HAHUU: paACKpbIBaThb CMBICI XHMHYECKUX TMOHITHI
(BBLIETATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C
JPYTUMHU TIOHATHUSMH), WCIOJIB30BaTh TMOHATUS [JIi OOBSICHEHUS
OTIIeIbHBIX (DAKTOB U SIBJICHMI, BHIOUPATh OCHOBAHUS U KPUTEPUU IS
KIacCU(PUKANUKA XUMUYECKUX BEHIECTB M XHMHUYECKUX PEaKLuH,
YCTaHABIIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3UM MEXKIAy OOBEKTaMu
U3Y4YEeHHS, CTPOHUTHh JIOTHUECKHE pacCyXlIeHus (MHIYKTHBHBIE,
JIeTyKTUBHBIE, IO aHAJIOTUH ), AEJIaTh BHIBOJbI U 3aKIIOUCHNUS,

YMEHHE MMPUMEHSATDH B MPOIECCEe MTO3HAHUS MMOHATHS (TIPEIMETHBIC




U MeTalpeIMETHbIE), CHMBOJUYECKHE  (3HAKOBBIE)  MOJIETH,
HCIIOJIB3YEMBIE B XMMHUHU, TTPEOOPA30BLIBATh IIMPOKO MPUMEHSEMBIE B
XUMHH MOJENbHBIE MPEACTABICHUS — XHUMHUYECKH 3HAaK (CHMBOJ
AIIEMEHTA), XUMUYecKasi (JOpMyJia U YpaBHEHHE XUMHUYECKON PEaKIuu
— TP PEIICHHH YYEOHO-ITO3HABATENBHBIX 3aJad, C Y4YETOM ITHX
MOJIETIbHBIX ~ TPEACTAaBIEHUI  BBIABISATH U XapaKTEepPHU30BaTh
CYIIECTBEHHBIC TPU3HAKM U3YYaeMBIX OOBEKTOB — XHMHYECKUX
BEIIIECTB ¥ XMMHYECKUX PEAKIIMU, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
MPUYUHHO-CJIEICTBEHHBIE CBSI3M M TPOTHBOPEUMS B H3YYaeMbBIX
npoiieccax U sIBJICHUSX.

Bba3zoBble uccienoBarebckue 1eiCTBUS:

YMEHHE HCIOJIb30BaTh IIOCTABICHHBIE BOMPOCH B KauecTBe
MHCTPYMEHTa TIO3HAHUA, a TaKXe B KayeCTBE OCHOBBI IS
dbopmMupoBaHUs TUTIOTE3BI o MIPOBEPKE MPaBUILHOCTH
BBICKa3bIBAEMBIX CY>KICHHIA;

NpPUOOpETEHUE OMbITa [0 IUJIAHUPOBAHUIO, OpTaHU3AINH U
IIPOBEJCHUIO YUYEHUYECKHX HKCIEPUMEHTOB, yYMEHHE HaOIoAaTh 3a
XOJIOM TpOIECCa, CaMOCTOSITENIbHO IMPOTHO3UPOBATH €r0 Pe3yJbTar,
dbopMyupoBaTh 0000IIEHNUS U BBIBOJBI IO PE3yIbTaTaM MIPOBEIEHHOTO
OIbITa, UCCIIEI0BAHUS, COCTABIIATH OTUET O MPOJIETaHHOMN padoTe.

Pab6ora ¢ undopmaunmeii:

yMEHHE BBIOWpATh, aHATU3UPOBATh U HHTEPIPETUPOBATH
nH(}OpMAIKIO pa3IMYHBIX BUIAOB U (POPM MPEACTABICHUS, TIOTyIaeMYO
U3  pa3HbIX  HCTOYHMKOB  (HAy4YHO-TIONyJIApHas  JHTepaTypa
XAMHYECKOTO  COJIEp)KaHWsA, CIPaBOYHBICE  IOCOOUS,  pecypchl
WNHTepuera),  KPUTHYECKH  OLICHMBATh  MPOTHBOPEUYUBYIO  H
HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHATh Pa3IMYHbIE METOJbI U 3aMpPOCHl MPU MOUCKE
u otObope MHPOPMAIMK W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX
JUTSL BBITIOJTHEHHS Y4eOHBIX M MO3HABATENbHBIX 3a/1ad OMpPENeIEHHOTO
TUNA, TNpUOOpEeTeHHe  OomblTa B OOJACTH  HCHOJIB30BAHUSA
nH(})OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE
KyJbTYpPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX MIOMCKOBBIX CHUCTEM,
CaMOCTOSITENIBHO BBIOMpAaTh ONTUMAIBHYIO (OpMy MpencTaBICHUS
nHQOpMaAIMM W WUIIOCTPUPOBATH pEIIAEMbIE 3aJaud HECJIOKHBIMHU
CXeMaMH, JuarpaMmamu, JpyrumMu Gopmamu rpadukd U UX
KOMOUWHAIIUSIMU;

YMEHHE MCIIONb30BaTh U aHAJIU3UPOBATh B Ipoliecce yueOHOU U
UCCIIEIOBATENIbCKON  AESITeNbHOCTH  HMHMOpPMAIMIO O  BIUSHUHU
MPOMBILUIEHHOCTH, CETbCKOTO XO3SIICTBA M TPAHCIOPTa HA COCTOSTHUE
OKPYXaIoIIeH TPUPOIHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

YMEHHUS 33J1aBaTh BOMPOCHI (B XOJ€ uajnora v (Win) AUCKYCCUH)
M0  CyMmEeCTBY  OOCyXgaeMoW  TeMbl, (OpMYJIUpOBATh  CBOH
MPEJI0KEHUS] OTHOCUTEIHHO BHITIOTHEHHUSI IPEAIOKEHHOM 3a/1a4;

YMEHUSA MIPEACTABIATh MOJTy9YCHHBIC pe3yNbTaThI
MMO3HABATEJIPHON JCATEIHPHOCTH B YCTHBIX M THCHBMEHHBIX TEKCTax;




JIenaTh  MPE3EHTALMI0  PE3yJIbTaTOB  BBINOJHEHUS XMMHUYECKOTO
IKCIIEpUMEHTA (JTA0OpAaTOPHOTO OIBITa, JIAOOPATOPHOM pabOTHI IO
UCCIIEZIOBAaHHIO CBOICTB BELIECTB, y4EOHOTO IPOEKTA);

yMEHUs Yy4eOHOro COTPYAHHYECTBA CO CBEPCTHUKAMU B
COBMECTHOM ITO3HABATEJILHON U UCCIIEN0BATEIBCKON NE€ATEIIBHOCTH IIPU
pelIeHNH BO3HUKAIONIUX MPOOJIeM Ha OCHOBE YUETa OOIIMX MHTEPECOB
¥ COTJIACOBAHUS MO3ULUH (00CyXaeHHs, 0OMEH MHEHUSMHU, «MO3TOBBIE
IITYPMBD», KOOPJIWHALIMS COBMECTHBIX JI€HCTBHM, ONpEIEICHUE
KPHUTEPHEB I10 OIICHKE KaYeCTBA BBIMOJIHEHHON paboOThI M ApyTHE).

PeryasiTuBHbIe YHHBepCaJIbHbIe Y4eOHbIe NeliCTBUS:

YMEHHE CaMOCTOSITENIbHO OMNpPENEIsTh LEeIH JEsTebHOCTH,
IUTAHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBATH M MIPU HEOOXOIUMOCTH
KOPPEKTHpPOBAaTh  CBOIO  JIEATENBHOCTh,  BBIOMpaTh  Haumboiee
s dexTuBHBIE CIIOCOOBI pereHus] YYeOHBIX U MTO3HABATEIIBHBIX 3a]1a4,
CaMOCTOSITENIBHO COCTaBIATh WJIH KOPPEKTHPOBAaTh IPEJIOKECHHBIN
QITOPUTM JEHUCTBUM IIPU BBIIOJIHEHUH 3aJaHUM C Y4ETOM IOJIYyYECHHUS
HOBBIX 3HaHMM 00 H3ydaeMblX OOBEKTaX — BELIECTBAX U PEaAKIMIX,
OLICHMBATh COOTBETCTBHE IMOIYYEHHOI'O PE3yJIbTaTa 3asBICHHON L€y,
YMEHHME UCNOIb30BaTh U aHAJIN3UPOBATh KOHTEKCTHI, IIpearacMble B
YCJIOBUH 3aJJaHUM.

Conepxanne
yueOHOro Kypca

8 KUIIACC

IlepBoHauYa/bHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumun. Ponb XMMHM B KU3HM 4Ye€JIOBEKa. XUMHUA B
cucreMe Hayk. Tena u BemiecTBa. PU3MUECKHE CBOICTBA BEIIECTB.
ArperatHoe cocrosinue BemiecTB. [loHATHEe O MeTOAaxX MO3HAHUS B
xuMun. YucTteie BemecTBa U cMecu. CiocoObI pa3/iesIeHUs CMECEeH.

ATOMBI M MOJEKYJbl. XHUMHUYECKHE 3JIeMEHTbl. (CHMBOJIBI
XUMUYECKUX 3JieMeHTOB. [IpocThie u ciokHble BellecTBa. ATOMHO-
MOJICKYJISIPHOE YUCHHUE.

Xumuyeckass (opmyna. BaneHTHOCTP aTOMOB XHUMHUYECKHX
DJICMCHTOB. 3aKOH IIOCTOSHCTBA cocTaBa BellecTB. OTHOCUTEIIbHAS
aTomHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs Macca. MaccoBast 10Jist
XAMHYECKOT'0 3JIEMEHTA B COCAUHCHMU.

KomnyectBo Bemectsa. Monb. Monsipras Macca. B3aumocBs3b
KOJIMYECTBA, MACCHI M YHCJIa CTPYKTYPHBIX €IMHUII BelecTBa. Pacuérel
o opmMynamM XUMHUYECKUX COETMHEHUH.

OU3NYECKUE U XUMUYECKUE SABJICHUSA. XUMUUYECKas peaklus U €€
IIPU3HAKU. 3aKOH COXPAaHEHMs MAacChl BEIIECTB. XHMHUYECKHUE
ypaBHeHusa. Krmaccudukanuss XuUMHUECKHX peakuuid (coeauHeHus,
pa3IoXKeHUs, 3aMEIICHUs, OOMEHa).

Xumuueckuil Ixcnepumenm:

3HAaKOMCTBO C XHMMHYECKOH TMOCYI0i, mpaBuiamMu paboThl B
nabopatopun u  npuémamu  oOpamieHuss C  JJabOpaTOPHBIM
o0opynoBaHHEeM, W3y4YCHHE H ONHUCAaHWE (PU3MUECKUX CBOWCTB
00pa3ll0oB HEOPraHWYEeCKUX BEUIECTB, HaOmoAeHne (U3UYECKUX
(utaBieHME BOCKa, TasHUE JbJa, pacTUpaHHE caxapa B CTYIIKE,
KUTICHUE W KOHACHCAIUS BOJBI) W XUMHUYECKUX (TOpEHHE CBEYH,




[IPOKAJIMBAaHUE MEIHOM IIPOBOJIOKM, B3aUMOJCUCTBHE Mena C
KHUCJIOTOM) SIBJICHUM, HAOII0JEHUE U ONMCaHUE MTPU3HAKOB MPOTEKaHUS
XUMHUYECKUX peakiuil (pa3liokeHHe caxapa, B3auMOJIEHCTBUE CEpHOI
KHCJIOTBI C XJIOpUAOM Oapusi, pasioxenue runpokcuaa meau (II) mpu
HarpeBaHuH, B3auUMOJIEHCTBUE Kene3a ¢ pactBopoM coiu meau (I1),
U3y4YeHHE CIIOCOOOB paslielieHus CcMecel: ¢ TIOMOIIbI0 MAarHura,
¢wibTpoBaHMe,  BBIIAPUBAHUE, AUCTWULANMA,  XpoMmaTorpadus,
IIPOBEJCHUE OYMCTKH IOBAapE€HHOM coyid, HAOIIOJAEHHE U OIHUCaHHUE
pe3yJabTaTOB  MPOBEIEHUS  ONBITa, WJUIFOCTPUPYIOLIETO  3aKOH
COXpaHEHMs MacChl, CO3JaHNE MOJEIIEN MOJIEKYJI (IIapOCTEP>KHEBBIX).

BaxHeiilue npeacrtaBuTe/ M HEOPraHMYeCKNX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — sanemeHT u
npocTtoe BemecTBo. Haxoxnenue kuciaopoza B mpupoje, Gpuzndeckue u
XUMHUUYecKre cBoiicTBa (peakuuu ropenus). Oxcunbl. Ilpumenenue
kucinopona. CrnocoObl TONyYeHUs KHUCIOpoAa B Jabopatopuu U
npoMbllieHHOCTH. KpyroBopor kucnopoga B npupoge. O3oH —
aJJIOTPOIIHAsA MOAU(DUKAIMS KUCIOPOAA.

TerioBoit 3¢h(deKT XUMHUECKONW peakiuHu, TEPMOXHMHUYECKUE
YPaBHEHHUS, 3K30- U IHAOTEPMUYECKHE peaKkUMU. TOIUIMBO: yroyb U
MeTaH. 3arpsi3HEHUE BO31yXa, YCHJIEHHE MapHUKOBOIO 3ddekxra,
pa3pyIlieHre 030HOBOIO CIIOSI.

Bogopon — »nanemeHT u mpocroe BemiecTBo. Haxoxknenue
BOJIOpOJa B mpupoae, ¢GuU3MYEeCKUe U XHMHUYECKHE CBOMCTBA,
MpUMEHEHHe, CIocoObl nmonydeHus. Kucnots! u conu.

Monsipablii 00bEM ra30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

dusnyecknue CBOWCTBA BOJbl. Boga Kak pacTBOPUTEINb.
PactBopsl. HachllieHHbIE 1 HEHACKIILIEHHBIE PACTBOPHI. PacTBOpUMOCTH
BEILECTB B BoJe. MaccoBas 10 BEIleCTBa B pacTBope. XUMHUUECKUE
cBoiicTBa BoJbl. OcHOBaHUs. Poyib pacTBOpPOB B MPHUPOAE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B HpHUpPOAE. 3arpsA3HEHUE MNPUPOIHBIX
BoA. OxpaHa ¥ 0YMCTKA NPUPOJHBIX BOJ.

Knaccudukammst HeopraHmdeckux  coeauHeHHH.  OKCHIBI.
Knaccudukanus oxcuaos: coneodpasyronue (OCHOBHBIE, KHUCIOTHBIE,
amdoTrepHpie) U HecoseoOpasyrome. HoMeHKIaTypa OKCHIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [lomydeHne OKCHuioB.

OcHoOBaHUSL. Knaccudukanus  OCHOBaHMIA: mEIouYn U
HepacTBOpHMBbIe OCHOBaHUA. HoMeHknatypa ocHoBanuii. dusznueckue
Y XMMHYECKHE CBOMCTBA OCHOBaHUM. [lomyyeHne ocCHOBaHUH.

Kucnotel. Knaccuduxamus xucinor. HomeHknaTypa KHCTOT.
dusuyeckrie W XUMUYECKHE CBOMCTBA KHCIOT. Psga aKTHBHOCTH
metaiuioB H. H. bekerosa. [Tonydyenue kucior.

Comn. Homenknatypa coseil. ®Pusnueckue M XUMHUYECKHE
cBoiicTBa conel. [lonyuenue coneil.

'eHernyeckass CBsI3b MEXIy KJaccaMd  HEOPraHMYECKHX
COEIUHEHHUN.

Xumuueckuii IKcnepumenn:

KauyeCTBEHHOE ONPEJICJICHNE COJIEpPKaHUsl KUCIOpOo/ia B BO3IyXeE,




NOJy4YeHue, coOupaHHe, pAaclo3HaBaHWE M M3YYCHHE CBOWCTB
KHUCIIOpOo/ia, HaOI0JIeHHE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJAOM M
YCIIOBUSI BO3HMKHOBEHHS M TpeKpalleHus ropeHus (moxapa),
O3HaKOMJICHHE C o00pasllaMd OKCHJIOB U ONHCAHHUE HX CBOWCTB,
MoJIy4yeHue, coOMpaHue, paclio3HaBaHUE U U3yUYEHHE CBOMCTB BOOPOA
(ropenwue), B3aumozeicTBre Bojopoaa ¢ okcuaoM Meau (I1) (Bo3mMoxHO
UCTIOJIb30BaHUE BHJEOMATepUANIOB), HaOMIONEeHHE O0pa3IoB BEIIECTB
KOJIMYECTBOM 1 MOib, HCCIEAOBaHHE OCOOEHHOCTEH pacTBOPEHUS
BEILIECTB C PAa3JIMYHON PaCTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C
ONpPENENEHHONM  MaccoBOM  JOJEH  PacTBOPEHHOIO  BEIECTBA,
B3aMMOJICIICTBME BOJABI C METaulaMU (HATpUEM M KaJIbLUEM)
(BOBMOXKHO  HWCIIONIb30BaHHWE  BUIEOMATEpHANiOB),  HCCIEIOBaHHE
00pa3IoB HEOPTaHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB, HAOIIOACHUE
M3MEHEHHUsl OKpacKU HMHJMKATOPOB B PacTBOpax KUCJIOT M IIEJOueH,
n3ydenue B3ammojercTBus okcuma menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KACJIOT C METaJUIaMH, Peaklnii HeHUTpaau3auu, noIydyeHue
HEPACTBOPUMBIX OCHOBAHHM, BHITECHEHHE OJHOIO MeTajlla APYTUM U3
pacTBOpa COJIM, PEHIEHUE HKCIEPUMEHTAIBHBIX 3aJad 10 TeMe
«BaykHenIue Ki1acchl HEOPraHUYECKUX COCIUHEHUID).

Iepuoauyeckuii 3akon u Ilepuoguveckass cucrema
xumunuyeckux 3jiemeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEaKIUA

[lepBble MONBITKH KJIacCU(UKAIMM XUMHYECKHUX DJIEMEHTOB.
[lonsTe 0 rpymmax CXOIHBIX  JJIEMEHTOB  (LIEJIOYHBIE |
HIEJI0YHO3EMEIbHBIE METAJIbI, TAJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3ytoT aM(pOTEpHbIE OKCUABI U TUAPOKCUIBL.

[lepuonnueckuii 3akoH. llepuoanueckas cucremMa XMMHYECKHX
anementos [l N.  MenneneeBa.  KoporkomepuonHas  u
JUIMHHONIepruoaHas Qopmel llepuonnyeckoil cUCTEMBl XUMHUYECKHX
snementoB JI. M. MengeneeBa. Ilepuonbl u rpynmbl. DuU3ndecKui
CMBICII IOPSAKOBOTO HOMEPA, HOMEPOB NEPUO/IA U TPYIIIBI AIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX sanep. M3oTomsbl.
OnektpoHbl. CTpOEHHE SJEKTPOHHBIX 000JO0YEK aTOMOB TeEpBBIX 20
XUMHU4ecKux d1aemMeHToB [lepuoguueckont cucremst /. 1. Menzeneesa.
XapakTepucTUKa XUMHYECKOrO0 3JIEMEHTa [0 €ro IOJIOKEHHIO B
[Tepuoanueckoit cucreme /I. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHs paguyca aToOMOB XHMHUYECKHX
AJIEMEHTOB, METAJUINYECKUX U HEMETAJUIMUECKUX CBOWCTB IO Ipymnam
U TIEPUOJIaM.

3nauenue llepuoanueckoro 3akona u Ilepuoanueckoi cucTemsl
XUMHUYECKHX JJIEMEHTOB JJisi Pa3BUTUS Hayku u mnpaktuku. . W.
MenneneeB — yU€HbIA U TpaXIaHUH.

Xumnueckasi cBs3b. KoBaneHTHas (IosiipHass UM HEMOJSPHAs)
CBA3b. OJIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIeMEeHTOB. HoHHas
CBSI3b.

CreneHp  OKHUCJIECHMSL. OKHCANTENBHO-BOCCTAHOBUTEIbHBIE
peakmuu. [lporieccbl okucneHuss u BoccTaHoOBiICHHs. OKHUCIUTETH U




BOCCTAaHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yuyeHue o0pa3loB BELIECTB METAJIOB M HEMETaJUIOB,
B3aMMOJIEICTBUE THAPOKCHA LIMHKA C PACTBOPAMU KHUCIIOT U IIIEJI0UEH,
IIPOBEJCHUE OIBITOB, HWUIIOCTPUPYIOIIUX TMPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX ~peakuuil (ropeHue, peakuuu pa3ioXkKeHus,
COCJTMHCHMS).

Meswcnpeomemnnie ceasu

Peanuszanus MEXNpeaMETHBIX CBSI3€d NIPU M3YyYEHUM XMMUU B §
KJlacce  OCYUIECTBISIETCS  4epe3  MCIONb30BaHME Kak  OOIIMX
€CTECTBEHHO-HAYYHbIX IOHATHI, TaK M MOHATHH, SBISIOLIUXCA
CUCTEMHBIMU JUI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYyYHOI'O
LUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE IOHSATHS: HAay4dHbId  (axT,
TUIIOTE3a, TEOpHs, 3aKOH, aHajau3, CHHTe3, Kiaccupukanus,
NEpUOUYHOCTh,  HAONIOJCHHUE, OKCIEPUMEHT, MOACIUPOBAHUE,
U3MEpEHHUE, MOJIENb, SIBIICHUE.

@dusuka: MmaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MWOH,
HYKJIMJl, HW30TOMbI, pPaJUOAKTUBHOCTb, MOJIEKYJIA, DIIEKTPUUYECKUI
3apsj, BEILECTBO, TEJI0, 00bEM, arperaTHOe COCTOSTHHE BEIECTBa, ras,
¢u3nueckue BETUYMHBI, EJUHULBI H3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢orocunres, npixanue, 6uocdepa.

I'eorpadusa: armocdepa, ruzapocdepa, MUHEpasbl, TOPHbIE
IIOPO/IbI, IT0JIE3HBIE UCKOMAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XMUMHYeCKas peaKkuus

Ilepnonnueckuin 3akoH. llepuoguyeckas cucremMa XUMHYECKUX
sanemenToB J{. 1. MenneneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHNHU CBOMCTB XMMHMUYECKHX DJIEMEHTOB IEPBBIX TPEX MEPUOJIOB,
Kalusl, KajdblMsl M MX COCIMHEHUIl B COOTBETCTBUM C IOJOXKEHUEM
211eMeHTOB B lleproanueckoii cucteMe u CTPOCHUEM MX aTOMOB.

Crpoenne BemiecTBa: BUABl XMMHYECKOM CBA3M. THIIBI
KPUCTAINIMYECKUX PEMIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA
KPUCTAJUIMYECKON PEIIETKHN U BUJIA XUMUYECKON CBSI3U.

Knaccudukanms m HOMEHKIaTypa HEOPraHWYECKHX BEIIECTB.
XVMMHYECKUE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KilaccaM
HEOPraHUYECKUX COCIUHEHHM, IeHeTHYeCKas CBSI3b HEOPraHUYECKUX
BELIECTB.

Knaccudukanmss XUMHUYECKHMX  pEaKUUHd 1O  pa3iIuYHbIM
npu3HaKkaM ([0 YMCIy U COCTaBy y4YacCTBYIOUIMX B PEaKlMU BELIECTB,
0 TemIoBoMy AJ(PQeKTy, MO H3MEHEHUIO CTENeHEeH OKUCIIeHUs
XMUMUYECKHX 3JIEMEHTOB, IO 00PaTUMOCTH, [0 YUYACTHIO KaTaau3aTopa).
DK30- U SHIOTEPMUYECKUE PEAKIIMU, TEPMOXUMUYECKNE YPAaBHEHUSI.

[Tonsatne o ckopoctu xumuueckoil peakuuu. Ilonarue 006
0o0paTUMBIX M HEOOpaTHMMBIX XHMHYECKHX peakiuax. llonsatue o
TOMOTE€HHBIX M TeTeporeHHbIx peakuusx. Ilonstue o karanuse.




IlonsiTue o0 xumuyeckoM paBHOBecuH. DaxkToOpbl, BIUAIOIIHME Ha
CKOPOCTh ~XMMHYECKOM peakuuh U TOJOXKEHHUE XUMHUYECKOTrO
paBHOBECHS.

OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKLIMU, AJIEKTPOHHBIN
0aaHC OKHUCIIUTEIbHO-BOCCTAHOBUTENIBbHON peakiuu. CocraBieHue
ypaBHEHUN OKHUCJIUTENBHO-BOCCTAHOBUTEIBHBIX peakiuit c
MCTIOJIb30BAaHUEM METO/Ia 3JICKTPOHHOTO OasiaHca.

Teopust SIAEKTPOIUTUYECKOW TUCCOIMAIMU. DJICKTPOIUTHI U
HEeANeKTpoanThl. KaTnoHbl, aHNOHBI. MeXaHN3M IMCCOLUAIMY BEIIECTB
C pa3sIWYHBIMU BUAAMHM XMMHMUYECKOH cBs3U. CTENEeHb OUCCOLMALIMU.
CusbHBIE U CJTa0bIe SJIEKTPOJIHUTHI.

Peakuuu wnoHHOro oOMeHa. YCIOBUS MPOTEKAHUA peakuuit
MOHHOrO OOMEHa, TMONMHBIE M COKpalIEHHbIE MOHHbBIE YpPaBHEHUS
peaknuii. CBOWCTBA KHCIOT, OCHOBAaHMHW H COJEH B CBETE
MpeJICTaBICHU 00 PNMEeKTPOIUTHUECKON Auccoruanui. KauecTBeHHble
peakuuu Ha HOHBL. [loHATHE O rHApOIN3E COMNE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE € MOJENIAMH KPHUCTAIMYECKUX  PELIETOK
HEOPraHMYECKUX BEUIECTB — METAIJIOB W HEMeTaioB (Tpadura u
ajMasa), CJOXHBIX BEUIECTB (XJIOpHAA HATpHsl), HUCCIEIOBaHHUE
3aBUCUMOCTH CKOPOCTH XHMHMUYECKOM peakuuu OT BO3JAEHCTBHS
pa3NnuYHBIX (PAKTOPOB, UCCIEAOBAHHUE IEKTPOIPOBOJAHOCTH PACTBOPOB
BEIIECTB, Mpolecca JUCCOLMAlMU KHUCIOT, IIEJI0Yed H  CcoyeH
(BO3MOYKHO HCIIOJIb30BAHHME BHJICO MATEPUANIOB), MPOBEJICHUE OIMbBITOB,
WITIOCTPUPYIOIINX MPHU3HAKH MPOTEKAHHUs Peakifii MOHHOTo oOMeHa
(oOpa3oBaHue Oocajka, BbIIEICHHE Ta3a, 00pa3oBaHUE BOJbI), ONbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX
peaxkuui (ropenue, peakuuu pa3noKeHus, COCIMHEHMUS),
pacrno3HaBaHHE€ HEOPraHUYECKUX BEIIECTB C MOMOUIbI0 KaueCTBEHHBIX
peaKklMil Ha HUOHBI, pEHIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauuibl 1 MX coeIHHEHUSA

OOmas xapakTepucTHKa rajgoreHoB. OCOOCHHOCTH CTpPOEHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CTtpoeHue u (pusmueckue
CBOWCTBA MPOCTHIX BELIECTB — TaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha
npuMepe xJjiopa (B3aUMOJEHCTBHME C MeETajulaMH, HEMeTalllaMu,
nienodamu). XnopoBoaopoa. ConsiHast KHCIIOTa, XUMHUYECKHE CBONCTBA,
[IOJIy4eHue, IpumeHeHue. JIeHcTBHe Xjopa M XJIOPOBOAOPOJA Ha
OpraHu3M 4YeJIOBeKa. BakHeillne XJIOpUIbl W HX HAXO0XKICHUE B
IPUPOJE.

OO6mas xapakrepuctika 3neMeHToB VIA-rpymnmel. OcobeHHOCTH
CTPOEHHUSI aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue u
dbusznyecKkue CBOWCTBAa MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpHI.
ANoTponHbIe MOJU(PHKAIMKA KHUCIOPOAA U Cepbl. XHUMHYECKUE
cBoricTBa cepbl. CepoBOOPO, CTPOCHUE, (PU3MUECKUE U XUMHUECKUE
cBoricTBa. OKCHIBI cepbl Kak MNPEACTABUTENM KHUCIOTHBIX OKCHIOB.
Cepnas kucnora, Qpu3uveckrue U XUMHYECKHE CBOWCTBA (00IIHME Kak
IpEJICTaBUTENs Kjlacca KHUCIOT M crneuuduueckue). XuUMHUUECKHE




peakIyu, JeKalue B OCHOBE IMPOMBIIUIEHHOTO CIOC00a MOIy4YeHUs
cepHoil kuciotel. [Ipumenenue cepHolt kuciaotbl. Conu cepHOI
KHCJIOTBI, KaUeCTBEHHAsl peaklus Ha cyiabdaT-uoH. HaxoxneHnue cepbl
U €€ COCUHEHUN B MPUpOAE. XUMUUYECKOE 3arps3HEHHUE OKPYIKAIOLICH
Cpellbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsA3HEHHE BO3AyXa
U BOJIOEMOB), CIIOCOOBI €T0 MPEJOTBPALLCHHUS.

OO0mas xapakTepucTHka 31eMeHToB VA-rpymnibl. OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHble CTENEHH OKHCIEHHUs. A3OT,
pacrpocTpaHeHHe B MpHUpoje, GU3NYecKHe U XMMUYECKHE CBOICTBA.
KpyroBopor aszora B mnpupose. AMMHUAK, ero (uzndeckue u
XUMHUYECKHE CBOICTBa, OJyyeHue u npumeHenue. Conu aMMOHHUS, X
¢du3nyeckue M XUMHYECKHE CBOMcTBa, mpuMeHeHue. KadyecTBeHHas
peakuuss Ha HOHBI aMMOHMs. A30THas KuUCIIOTa, €€ IOJy4yeHHeE,
¢usznyeckue W XUMHYECKHE CBOWCTBa (00LIME KaK IpeICTaBUTEIS
KJlacca KUCIIOT U cnenuduyeckue). Vicnonap3oBaHne HUTPATOB U coei
aMMOHHMSI B KauyecTBe MMHEPAJbHBIX YHAOOpeHHd. XHUMHUUYECKOe
3arpsi3HEHUE OKPY’KAIOMICH CpeAbl COCTMHEHUSIMH a30Ta (KUCIOTHBIE
JOXK/M, 3arps3HeHHe BO3Jyxa, Mo4Bbl U BoJoéMoB). Docdop,
ajioTponHble Moaudukanmuu (ocdopa, GU3MUECKUE U XUMHUYECKHUE
cBorictBa. Oxcup docdopa (V) u dbochopnas kucinora, pusnueckue u
XMUMUYECKHe CBOWcTBa, mnosyueHue. lcmonb3oBanue Qocdaro B
Ka4yecTBE MUHEPAJIbHBIX Y100peHUH.

O6mas xapakrepuctuka 31aemMeHToB [VA-rpynnel. Oco6eHHocTH
CTPOCHHSI aTOMOB, XapaKTepHbIe CTENEHH OKHUCIEHHs. YTIepon,
AJUIOTPONHbIE ~ MOAU(HKAIMK,  PacIpoCTpaHEHHE B  INPHPO/IE,
du3nUecKkue W XUMHYECKHe CcBoWcTBa. AncopOums. KpyroBopot
yriaepoga B mpupoge. Oxkcuabl yriaepoja, uX (uzMyeckue U
XMMHUYECKHUE CBOMCTBA, ACHCTBHE HA JKUBBIE OPraHU3MBbI, [TOJIy4EHHUE U
IPUMEHEHHE. DKOJOrMYeCKHe TMpoOJIeMbl, CBS3aHHBIE C OKCHJIOM
yraepoga (IV), rumore3a r1n00agbHOrO TMOTEIUICHWS —KJIMMaTa,
NapHUKOBBIN 3P eKT. YTonpHas KUCIOTa U €€ CoNH, X (pusnueckue u
XUMHYECKHE CBOWCTBA, MOJyuyeHHWEe M mnpumeHeHue. KauecTBeHHas
peakius Ha KapOoHaT-uoHbl. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEIULMHE, IPOMBIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayabHbIe MOHATHS 00 OpPraHMYECKUX BelIecTBaX Kak O
COEMHEHUSAX Yyriepoaa (MeTaH, 3TaH, ATHUJEH, aleTWIEH, 3TaHOI,
TJIMLEPHH, YKCyCHast KHCJIOTA). [Ipuponnsie HCTOYHUKH
YIJIEBOJOPOAOB (yroib, MTPUPOAHBIA Ta3, HE(PTh), MPOIYKTHl HX
nepepaboTku (0EH3MH), UX POJIb B OBITY M POMBINIICHHOCTH. [ToHsATHE
0 OMONIOTMYECKM BaXKHBIX BEILIECTBAX: XKHMpaX, OeNKax, yriaeBojgax — U
UX POJIM B JKU3HU 4YeloBeKa. MarepralibHOE €IMHCTBO OPraHUYECKUX U
HEOPraHMYeCKUX COCTUHEHUH.

KpemHuuii, ero ¢uznyeckre 1 XUMUYECKHE CBOMCTBA, IMOJIy4YEeHUE
u npumenenue. CoenuHeHuss KpemHuss B npupone. OOuiue
npencraBieHus o6 oxcune kpemHus (IV) m kpeMHHeBON KucioTe.
Cunukarel, WX UCIOJb30BaHHE B OBITY, B IPOMBIIUICHHOCTH.
Baxxneimne CTpOWUTENbHBIE MaTepUasbl: KEPAMHKA, CTEKJIO, LIEMEHT,




oeroH, xkene3o0eToH. [Ipobrmembl 0€30MACHOTO  HCIIOJIB30BAHUS
CTPOMTENBHBIX MAaTEPHAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

u3yueHne o0pas3IoB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COISTHOM
KHCJIOTHI, NMPOBEACHNWE KAYECTBEHHBIX PEaKIUil Ha XJIOPUA-UOHBI U
HAOMO/IEHUE TPU3HAKOB MX TMPOTEKAHMS, OMBITHL, OTpa)karollne
¢u3nueckue ¥ XUMHUYECKUE CBOWCTBA TaJIOTEHOB W MX COCJUHEHUH
(BOBMOXKHO HCIIOJIb30BaHUE BHUAECOMATEPUATIOB), O3HAKOMJIEHHE C
oOpasmamMu XJOpUA0B (TAJIOTCHHUIOB), O3HAKOMJICHHE C oOpasimamu
ceppl U €€  COeNMHEHMSIMU  (BO3MOXHO  MCIOJIb30BaHUE
BHJIEOMATEpPHAJIOB), HAOJIOACHUE Tpolecca OOyTIIMBaHUS caxapa Ioj
JNEHCTBHEM  KOHIEHTPUPOBAHHONW  CEPHOM  KHUCIOTBL, H3yueHHUE
XMMHUYECKHX CBOMCTB pa30aBIEHHOW CEPHOH KHUCIOTHI, MPOBEACHUE
KauyeCTBEHHOW peaklMU Ha Cylb(}ar-uOH M HaOJOJIeHUE MpHU3HAKa €€
MPOTEKaHUs, O3HAKOMJIEHHME C (U3NYECKUMHU CBONCTBAMHU a30Ta,
dbochopa u WX  coeauHEHWH  (BO3MOXXHO  HCIIOJIH30BaHHE
BHJIEOMATEpPHAIOB), 0Opa3amMu a3oTHBIX U (PocopHBIX yH0OpeHUH,
noJrydyeHue, coOupaHue, pacro3HaBaHre U U3y4YeHHEe CBOMCTB aMMHaKa,
NPOBE/ICHUE KaUeCTBEHHBIX PEAKIIMK HAa HOH aMMOHHS U (hocdaT-uoH U

M3y4YCHHUE MPU3HAKOB ux MPOTEKaHWU4, B3aUMO/ICVCTBUE
KOHIICHTPUPOBAHHON  a30THOM KHUCJIOTBI C MeIblo  (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YCHHUE MOJIeen

KPUCTAJUTMYECKUX  PEmETOK  aimasza, rpadura,  ¢yiuiepeHa,
O03HAKOMJICHHE C TPOIIECCOM aJCOPOIMH pPAaCTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHUBOTa3a, MOJy4ECHHE,
cobupaHue, pacro3HaBaHWE W W3YYEHHUE CBOMCTB YTJIIEKHUCIOTO Tasa,
MIPOBEICHUE KAa4YeCTBEHHBIX pEaKIMil Ha KapOOHAT M CHUJIMKAT-UOHBI U
M3y4YeHUE MNPU3HAKOB UX MPOTEKAHHUS, O3HAKOMJICHHWE C MPOAYKIHEH
CHJIMKATHOM TPOMBIILUICHHOCTH, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a1a4
1o TeMe «BaxxHeliire HeMeTallIbl U UX COCAMHEHUSD.

MeTanabl M UX COeTMHEHUS

OO0mias xapakTepuCTUKa XUMHUYECKHUX DJIEMEHTOB — METAJIJIOB Ha
OCHOBAaHMHM MX MOJOXeHUs B llepmoandeckoid cucTeMe XUMHUUYECKUX
sanementoB JI. W. MenneneeBa u crtpoenust atomoB. CtpoeHue
MeTaJUIOB. MeTtanmnuyeckasi CBA3b U METAJUIMYECKAsl KPUCTaJUIMYECKast
pemérka.  DJIEKTPOXMMHUYECKUH  psAJl  HaNpsOKEHUHW  METaJIoB.
dusznyeckue M XHMHYECKHE CBOMCTBA MerauioB. OOmme crocoObl
MOJMy4YeHUs: MeTauioB. [loHATHE O KOPpO3MM METAJUIOB, OCHOBHBIE
crmocoObl  3amMThl WX OT Koppo3uu. CmiaBel (CTalb, 4YYTYH,
JIOpaJIOMUHUAN, OpoH3a) W WX TNpUMEHEHHEe B  OBITY U
MPOMBIIUIEHHOCTH.

[[lenounble MeTauibl: moJjioxkeHue B Ilepromuueckoit cucreme
xumuueckux snemeHtoB JI. M. MeHneneeBa, CTpO€HHE HX aTOMOB,
HaxoXJeHue B mpuponae. Pu3nUecKkne W XUMUYECKHE CBOMCTBa (HA
npumepe Hatpus U Kaiaus). OKCHUIBI U THIPOKCUIBI HATPUS M KaJus.
[IprMeHeHre ET0YHBIX METAIVIOB U UX COCTUHEHUN.

[IlenouHO3eMeENbHBIC METAJUIBI MAarHUi U KaJIBIIUM: MTOJIOKEHHE B




ITepuoanueckoit cucreme xumuuyeckux snemeHtoB [[. . Menneneesa,
CTPOCHHE HX aTOMOB, HaxoxjaAcHHUe B mnpupoae. Dusmyeckue u
XUMHUYECKHE CBOMCTBA MarHus W KaublUs. BaxHeillnne coeluHEHHs
KanbpIust (OKCHUI, TUAPOKCUA, cONn). JKECTKOCTh BOJBI U CHOCOOBI €€
YCTpaHECHHUSL.

Amomunuii:  nonoxenne B llepuogmueckoit  cucreme
xumuueckux anemeHtoB JI. M. MenaeneeBa, CcTpoeHue aroma,
HaxoxJeHue B mpupone. Dusmyeckne W XHUMHUUYECKHE CBOWCTBA
amoMuHUs. AM(OTEpHbIE CBOMCTBA OKCH/Ia U TUPOKCHIA aTFOMUHUS.

Keneso: nmonoxenue B Ilepuoamueckoil cucteMe XMUMHYECKUX
sanementoB JI. U. MenneneeBa, CTpoeHuUE aroma, HaxOXJACHUE B
npupone. Puznueckue M XMMHUYECKHE CBOMCTBa »xene3a. OKcuusl,
ruapokcuibl U conu xenesa (I1) u sxxenesa (II1), ux cocras, cBoiicTBa 1
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C OO0pa3laMd METauIOoB U CIUIaBOB, HX
(GUBUYECKMMH  CBOMCTBAMH, H3YyYCHHE PE3YJIbTAaTOB  KOPPO3HH
METaJUIOB (BO3MOKHO HCITI0JIb30BaHUE BUJICOMATEPHAJIOB),
0COOCHHOCTEH B3aUMOJICHCTBUSI OKCHA KaJNbIUS U HATPHUS C BOJOM
(BO3MOXHO  WCTIOJIB30BAaHHE  BUIACOMATEPHANIOB),  HCCJICJIOBAHHE
CBOMCTB KECTKOM BOJbI, IpoOliecca TOPEHUs jKele3a B KHUCIOPOIE
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), MIPU3HAKOB
MPOTEKAHUsI KAYEeCTBEHHBIX PEAKIMUA Ha HWOHBI: MarHWsl, KaJbIlus,
anmroMuHus, 1uHKa, xenesa (I1) u xenesa (II1), mexu (I1), HaOmoneHKE
1 ONUCAHUE MPOLIECCOB OKpAIIMBAHUS IJIAMEHU HOHAMHU HATPUS, KaJIHs
U Kanblusl  (BO3MOXKHO  HCIIOJIB30BaHHME  BUICOMATEPHAIIOB),
uccienoBaHe amM(pOTEpHBIX CBOMCTB THAPOKCUAA QIIOMHHHUS U
TUAPOKCHJIa LIMHKA, PEIICHHE SKCIEPUMEHTANbHBIX 3a/lady MO TeMe
«Baxxuennine MeTaJuIbI U UX COSTUHEHUAY.

XuMHs 4 OKpYKAKIas cpeaa

BemectBa u Marepuansl B IOBCEJIHEBHOW MKW3HU YEIIOBEKA.
be3omnacHoe KCIob30BaHKE BEIIECTB U XUMUYECKUX peakUui B OBITY.
IlepBas moMoIIb NpU XUMUYECKHUX 05KOTaX U OTPABICHUSIX.

XVUMHYECKOE 3arpsi3HEHHE OKpYyXKarolled cpenpl (mpeaenbHas
JomycTuMasi KoHIeHTparus Bemiects, gainee — [1/IK). Pors xumum B
PEIICHNHU YKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB MaTepuaioB (CTEKIJIO, CIJIaBbl METaJlIOB,
MOJIMMEPHBIE MaTEPUAIIbI).

Mescnpeomemmuwie ceazu

Peanu3anus MeXIpeaMETHBIX CBSI3€W NPU M3YyYEHWH XMMHHU B 9
KJIacC€  OCYIIECTBISIETCS  4Yepe3  MCMOJb30BAaHHME KaK  OOIIUX
€CTECTBCHHO-HAYUHBIX TMOHSTHM, TaK W TOHATUN, SBISIFOIIUXCS
CHCTEMHBIMU JIJI1 OTIENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OOme ecTecTBEHHO-HAyYHBbIe TOHSATHA: HAy4HbBIH  (axT,
TUMO0TE3a, 3aKOH, TEOpHWsA, aHallu3, CHUHTE3, KiIaccuduKaIms,




NEePUOUYHOCTh,  HAOIIOZCHUE,
U3MEpeHue, MOJelb, SBJICHUE, MapHUKOBBIA 3(dexT, TexHoaorus,

HKCHEPUMEHT,  MOJEIHPOBAHUE,
MaTepUabl.

@dusuka: marepus, aroM, DJEKTPOH, INPOTOH, HEUTPOH, WOH,
HYKJIHJl, HW30TOIbI, pPAaTUOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUI
3apsij, MPOBOJHUKHU, MOIYNPOBOIHUKU, AUIIEKTPUKH, (OTORIEMEHT,
BEIIECTBO, TeJNO, OOBEM, arperarHoe COCTOSHHE BEIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTa/NIMYecKass pemérka, CIUIaBbl,
dbusznyeckue  BENUYHHBI, KOCMUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COIHIIE.

buonorus: ¢orocunTes, napixanue, Ouocdepa, SKocHUCTEMA,
MUHEpaNbHBIE  yAOOpEHUs,  MHKPODJIEMEHThI,  MaKpPO3JIEMEHTHI,
NUTaTEeNIbHBIEC BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MHHEpPAIbI, TOPHBIC
MOPO/IbI, TTOJIE3HBIE UCKOTaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

CANHUIIBI HU3MCPCHUA,

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoJsnyecTBO yacoB DJIeKTPOHHBbIE
Ne HaumenoBanue
n/ a3/1eJI0B H TEM B K I (undposre)
. E OrDAMME ce- OHTpoé"" paKTng- o0pa3oBaTejibHbIE
porp ro HbIe padoThI cKHue padoThl pecypebi
Pa3nes 1.1lepeoHayanbHble XMMHYECKHE IIOHSATHS
XuMusi — BakHast
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€CTECTBO3HAHUS U Bubsmorexa LIOK
1.1 o 5 2 https://m.edsoo.ru/7f418
MIPaKTUYECKON 37e
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YeJI0BEKa
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Paznen 2.BaxkHeliline npeacTaBu
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2.3 TTonstue 00 5 1 1 https://m.edsoo.ru/7f418
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OCHOBHBIE
KJ1aCChI
HEOPraHUYECKUX
COCIMHEHUH

11 1

bubnunoreka LIOK
https://m.edsoo.ru/7f418
37c

Wroro no pasaeny
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Pasnen 3.1lepuoanyeckuii 3axkon u [lepuoguyeckasi cucreMa XuMHUYECKUX dJ1eMeHTOB /1.
N. MenpaeneeBa. CTpoeHue aToMoOB. XUMHYECKAsi CBA3b. OKUCINTEILHO-
BOCCTAHOBHTE/IbHbIE PeAKIHU

ITepuoanueckuit
3aKOH U
Ilepnonnueckas
cHeTeMA bubmmorexa [IOK
3.1 7 https://m.edsoo.ru/7f418
XAMHYECKHUX 37e
snemenToB Jl. U. o
MeHneneena.
CrpoeHue aToma
Xumuueckas
CBA3b. bu6mmoreka [IOK
3.2 OKHUCIUTENbHO- 8 1 https://m.edsoo.ru/7f418
BOCCTaHOBUTEIb- 37c
HbIE peaKIuu
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37c
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YACOB I1O
ITPOTPAMME
9 KJIACC
KoJsmuecTtBo 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBanue
n/ a3/71eJ10B 1 TeM B K I (undposre)
I ﬁ OI; AMMLL ce- OHTPO;I" paRTnge- odpa3oBaTebHbIE
porp ro HbI€ Pa0OThI CKHe padoThI pecypebl
Paznes 1.BeniecTBO M XMMHYECKHE PeaKIIUU
[ToBTOpEHUE n
yriyOneHue Bu6nunoreka IJOK

1.1 3HAHUHA OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
paszenoB Kypca 8 636
KJacca
OcHOBHEBIE
3aKOHOMEPHOCTH brbmmotexa LIOK
1.2 4 https://m.edsoo.ru/7f41a
XUMUAYECKAX

peaKuuii

636
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DIIEKTPOIUTHYE-
cKas Bt 1IOK
HOIMoTeEKa
HCCOLIALIHS.
1.3 a HHal 8 https://m.edsoo.ru/7f41a
XUMHUYECKHE 636
peaKkIu B T
pacTBOpax
Wroro no pazneny 17
Paznen 2.HemeTaibl M MX COeTMHEHUS
Oo6mas
XapaKTepUCTHKA
e — bu6mmoreka [IOK
2.1 4 https://m.edsoo.ru/7f41a
snneMeHTOB VIIA- 636
TPYTIIBL. -
I"aymorensl
OOmas
XapaKTePUCTHKA
e p— bubmuoreka [JOK
2.2 6 https://m.edsoo.ru/7f41a
sneMeHToB VIA- 636
rpymmbsl. Cepa u o
€€ CoeIMHEHUS
O06masa
XapaKTepUCTHKA
XUMHUYICCKUX bubmuoreka [JOK
2.3 31eMEHTOB VA- 7 https://m.edsoo.ru/7f41a
TPyIIBL A30T, 636
¢bochop u ux
COEIMHEHNS
O0masa
XapaKTepUCTHKA
XUMHUYIECKUX bubmuoreka [JOK
2.4 3eMeHToB [VA- 8 https://m.edsoo.ru/7f41a
IpyYIBL. YTIepon 636
Y KPEMHUU U UX
COEIUHEHMUS
Wroro no pazaeny 25
Pa3zpen 3.MeTa/ILI M UX COETHUHEHUS
OO1ue cBoiicTBa Bubmorexa IIOK
3.1 = 4 https://m.edsoo.ru/7f41a
METAJIOB
636
Baxmnernmme bubmuoreka [JOK
32 MeTaJIbl U UX 16 https://m.edsoo.ru/7f41a
COCIUHEHUS 636
Wroro no pazaeny 20
Paznesn 4. Xumus u OKpyskaomas cpeaa
Bemecrsa n bubaunorexa [IOK
4.1 MaTepHualsl B 3 https://m.edsoo.ru/7f41a
JKU3HM 4EJI0OBEKA 636
Nroro no pazaeny 3
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bu6mmorexa [JOK

PeszepBHoe Bpemst 3 https://m.edsoo.ru/7f41a
636

OBIIEE

KOJIMYECTBO

YACOB 11O 68 4 !

[TPOI'PAMME

TemaTtnueckoe miiaHupOBaHKE Y4eOHOTO IpeIMeTa pa3padoTaHo ¢ yueToM padodeil mporpaMmbl

BOCIIMTAHUA.

OOKYMEHT NOANUCAH 3/IEKTPOHHOW NOANUCKLIO

CepTudpukat 630F3570EQ5DA7828F31B656F1D0746C
Bnageney MYHWULIAMANBHOE BKOAXXETHOE
OBLUEOEPA30OBATENBHOE YYPEXOEHWE "CPEOHAA
OBLUEOEPA3OBATENBHAA WWKOMA N¢ 5 UMEHU O.N.
CEMEHOBA-TAH-LLUAHCKOro"

Aencteutenek ¢ 04.09.2024 no 28.11.2025
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