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HHOACHUTEJIBHAA 3AIIUCKA

[TporpaMma 1o XMMHUU Ha YPOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHUS OCHOBHOW 00pa30BaTENbHON MPOTrpaMMBI OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIMH TPENoAaBaHus Y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3aiusiax Poccuiickoit deaepanum.

[IporpaMMa 1o XWUMUU AaéT TPEICTABICHHE O IENAX, OOMICH CTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPeyCMaTPUBAET pacIpeielieHhe ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3jesiaM U TeMaM MPOrpaMMbl 110 XUMUH, ONPEAeseT KOIMUECTBEHHbIE
M Ka4yeCTBEHHBIE XapaKTEPUCTUKH COJACP)KAHUs, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH Yy4eOHOTO
porecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaIOIIUXCs, OMPECIIIeT BO3MOXKHOCTH TIPEAMETa JIIst
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOI'O 0011IeT0 00pa3oBaHus, a TaK)Ke TPeOOBaHMI K pe3yibTaTaM 00y4eHHUsI XUMUHU
HA YpOBHE 1elieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JESITSIIBHOCTH 00YJarOIIEerocs 10 OCBOCHHUIO YIEOHOTO COJICPIKaHUSI.

3HaHME XUMUU CIYKUT OCHOBOM it POPMHUPOBAHUS MUPOBO33PEHUS 00YYAIOIIETOCs, €T0
MPEJICTABICHUIA O MATEPUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO0ANBHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUA YEJIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKON 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peann3allii BOZMOKHOCTEH M1l caMOpa3BUTHS U (POPMHUPOBAHUS KYIBTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIEHUSI U TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB WX  CAMOCTOSITEIbHOM  y4yeOHOW  JESATENbHOCTH,  OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
poeCCHOHAIBHON JEATENHHOCTH;

3HAKOMHUT CO CHeHU(UKOH HAayuHOTO MBINUICHHS, 3aKJIaJbIBa€T OCHOBBI 1E€IOCTHOTO
B3IJIA/Ia Ha E€IUHCTBO TMPUPOABI U  YENOBEKa, SBISETCSA OTBETCTBEHHBIM  ATalloM
B (hOpPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0yUaIOLTHXCS;

crocoOCTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHueE
o0ydJaronuxcs.

JlanHple HampaBieHHs B OOyYE€HUH XUMHUHU 00ECIEeUMBAIOTCA CHEIU(PUKON colep:KaHus
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBJISETCS TENarorTMYecKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOIi HAYKN XMMHUU Ha ONPEJICIEHHOM dTare € pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIETr0 OOpa3oBaHWs OPUEHTHUPOBAH HA OCBOCHUE
00y4JaroIMMHUCS CUCTEMbI TIEPBOHAYATILHBIX MOHSATUN XUMHUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coiepaHHs TPOrpaMMbl 10 XMUMHU C(HOPMHpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ maydenuro. ConepaHuE CKJIQJbIBACTCS W3 CHCTEMbI MOHATHUH O XHMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. O0e ATH CHCTEMbI
CTPYKTYPHO OPTaHU30BaHBI IO TPUHIIMITY TOCJIEIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMSI,;

— Ilepuonnueckoro 3akona J[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;



— YYEHHs O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— TpEeACTaBICHUN 00 JIEKTPOTUTUYECKON AUCCOLMAIMH BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHUSA PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (DAaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBINOJIHASL (DYHKIMU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMmbl 10 XHMHH CHOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XUMUYECKON COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HaHUIO U METOJaM II03HaHUs B Hayke. M3ydenue xumuun
MPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW U3 paHee M3YUYEHHBIX YYEeOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjace.

[Tpu u3yyeHU XUMUHU MIPOUCXOTUT (GOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAYKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajada y4eOHOro mpeaMeTra COCTOUT B (pOPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
IPUOOIIEHNHN K HAyYHBIM METO/1aM [TO3HAHUS IIPU U3YUEHUH BELIECTB U XUMUYECKUX peakLuil, B
bopMUPOBAaHUM ¥ PA3BUTHH [O3HABATEIBHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU B ITOBCEIHEBHOM KH3HHU.

[Ipy m3ydyeHMHM XMMHUH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
MPUOOPETN TaKKe LeTH, KaK:

— (opMUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K camM000pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIILHOMY IPHHATUIO PEHICHWH, CHOCOOHOW aJanTHpOBAThCI K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—HaIlpaBJICHHOCTh O0Y4YeHMs] Ha CHCTEMaTHYeCKoe NpuoOIleHne oOydaroluxcs K
CaMOCTOATEJIBHOM  ITO3HABATEJIBHOW  JEATENBHOCTH,  HAay4YHbIM  METOAAM  II03HAHUA,
(OpMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUU;

—o0ecriedyeHre YCJIOBHM, CIOCOOCTBYIOIIMX NPUOOPETEHHIO OOYy4YaloIMMUCS OIbITa
pa3HoOOpa3HON AESTENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpCAbHOE 3HAUEHUE JUIsl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

—opMupoBanue o61Ie HYHKIIMOHATFHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATH SIBICHUS OKPYKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TIOJYYEHHBbIE MPU H3YYEHUH XUMHMH, TNPUMEHATh MX TMpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

—(opMupoBaHHEe y 00yJarOmUXcsd T'YMaHUCTUYECKUX OTHOLICHUH, MOHUMAHUS LIEHHOCTH
XUMHUYECKMX 3HAHUHU Ui BBIPAOOTKM SKOJIOTMYECKU 11E€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenbl;

— pa3BUTHE MOTHBAIMK K 00Y4YEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis U HalPaBJISCHHOCTU JajbHENUIIero 00yueHHs.

OO61ee yuCiIO YacoB, OTBEIEHHBIX JJIS M3YUYEHHsS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIO).

|. Llenesoii pa3nenn.

INJIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INIPOI'PAMMBI 10 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI



JIM4YHOCTHBIE PE3YNbTAaThl OCBOEHHSI MPOTPAMMBl OCHOBHOTO OOIIEro 0O0Opa3oBaHHA
JIOCTUTAIOTCS B XOJIe 00Y4YEHUsI XMMUHU B €JUHCTBE YU4E€OHOH M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILIECTBE IPAaBUIAMU U HOpPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALNMN O0yUYarOLIUXCSL.

JIMYHOCTHBIE PE3YJbTaThl OTPAXKAIOT T'OTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILEHMs K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACIIE/INI0, TIOHUMAaHMA 3HAYCHUS XMMUYECKOH HAyKd B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHONH MH(POpMALUEH O MEepeoBbIX JOCTUXKEHHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa 1 001IeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IpPEJCTAaBICHNUS O COLMAIbHBIX HOPMAax M MpPaBUIaX MEXKIMYHOCTHBIX OTHOILEHHH B
KOJIJICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOH, Yy4eOHO-
UCCIIeI0BATEIbCKON, TBOPUYECKOIN U APYrUX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOHM JIeSITEIHOCTH MPH BBITOJHEHUN YYeOHBIX, TIO3HABATEILHBIX 3314, BBIIIOJHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3aHUU y4EOHBIX ITPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHUIO
¥ B3aMMOIIOMOILIM B Ipoliecce 3TOM y4yeOHOU JesITeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
IOBEJICHUE M IOCTYNKH CBOMX TOBapUIIEH C MO3ULMM HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHUS ITOCIIEICTBUI IIOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE  MPEJICTaBICHUs] O  BELIECTBE M  XUMHYECKOM  peakuuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABIISIOLIME OCHOBY IS
NOHMMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBA3SX UeJIOBEKa C MPUPOJHON Cpelloi, O poiu
XVMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HAIpPaBJICHHbIE HA IOJIYYEHHE HOBBIX 3HAHUM IO XUMHH,
HeoOXoauMble U1l OOBSCHEHUS HaOJI0IaeMBIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHON M YNTATENbCKOM KYJIbTYpBhl, B TOM YHCII€ HABBIKOB CAMOCTOATEIBbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYMHBIMH TEXHHUUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpPEC K OOyUYEeHHWI0O W TIO3HAHUIO, JIOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOSKTHON M HMCCIEeI0BATEIbCKON JIEATEIbHOCTH, K OCO3HAHHOMY BBIOODPY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yUEHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE LEHHOCTHU KM3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/10pPOBBIO,
YCTAaHOBKM Ha 3[0pOBBIM 00pa3 >KW3HU, OCO3HAHME IIOCIEACTBUH W HENpUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJIeHUSI alKorojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJICHUS
npaBuil 0€30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMM BeELIeCTBAaMH B OBITY U peajbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUYECKOMY M3YUYEeHHIO Mpodeccuil U Tpya pa3IuyHOro poja, yBaxeHHe K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENTbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUs
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU
OPOJOIDKEHU 00pa30BaHUSl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaIbHOW NeATeNbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHABHON Cpesie;



6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

9KOJIOTUYECKHU 11eJ1ecO00pa3HOe OTHOLIEHHE K MPUPOJE KaK UCTOYHUKY JKHU3HU Ha 3emie,
OCHOBe €€ CyIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICHUXMUYECKOMY 30POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TIPaBUiI 0€30IacCHOTO TIOBEACHHUS MPH PabOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOKAIOIIUX 370POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, MOJIy4YaeMble NPU HM3YYEHUM XUMHUM, JJIs PELICHUS
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJAHON CPEOM, Ul MOBBIIIECHUS YPOBHS 9KOJIOI MYECKON
KYJIBTYpBI, OCO3HAHUS TNIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelieHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILIUICHUS, YMEHHUsI PYKOBOJCTBOBATHCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MmertampeaMeTHBIX pe3y/IbTAaTOB BBIAEISAIOT 3HAYUMbIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucTema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MPeAMETOB (pOpMUPOBATh NMPEICTaBICHUE O
[EJIOCTHOW HAyYHOH KapTHHE MHpa, U YHUBEpCAIbHbIC ydeOHBbIC JCHCTBUS (ITO3HABATEIbHEIC,
KOMMYHHKATHBHbIE, PEryJIsSTHBHbBIE), KOTOpblE OOecreduBaoT (OpPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM €S TEIbHOCTH.

ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBUS

ba3oBble lornyeckue aecTBUA:

YMEHHUSI UCIOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUST TP OCBOCHUM 3HAHUMA:
PAaCKpbIBATH CMBICJI XUMHUYECCKUX HOHATHU (BBII[GJ'I?ITI) HUX  XapaKTCpPHBIC IIpHU3HAKHU,
YCTaHaBIMBATh B3aMMOCBSI3b C JPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS 11 O0BACHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUM I KJIacCHUPUKAIUU
XMMUYECKHUX BEUIECTB U XUMUYECKUX PEAKIUM, YCTAaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBS3H
MeXly 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PACCYXK/IeHUs (MHAYKTUBHBIE, I€YKTUBHBIE,
110 aHAJIOTMH ), IeJaTh BBIBOJIBI M 3aKJIFOUECHMS;

YMEHME NMPUMEHATh B IPOLECCE MO3HAHUS TMOHATHS (MPEAMETHbIE U METallpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, NMPEoOpa30BbIBATh IMIMPOKO
MNPUMCHACMBIC B XUMHUH MOJCIIbHBIC IMMPCACTABICHUA — XUMHWYECKUN 3HAK (CI/IMBOJ'I BJ'ICMCHTa),
xumMudeckass ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pElIeHud YydeOHO-
IIO3HaABaTCJIbHBIX  3a/a4y, C y‘-IéTOM 9TUX MOICIBHBIX HpGI[CTaBJ'IeHI/II\/’I BBIABJIATE U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YYaE€MBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaKHI/Iﬁ, BBIABJIATH o6m1/1e 3aKOHOMEPHOCTHU, IMPHUYNHHO-CJICICTBCHHBIC CBA3U U
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

Ba3oBble uccienoBarebCKue AeiCTBUS:

YMEHHUE HCIO0JIb30BaTh IMOCTABJICHHBIE BOIMPOCHl B KAUECTBE MHCTPYMEHTa MO3HAHUS, a
TaKXXE€ B KadyeCTBE€ OCHOBBI JIsd q)OpMI/IPOBaHI/ISI THUIIOTE3blI 110 TPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CY)KJICHHII;

an/I06peTeHHe OIlbITa IO IIJIAHUPOBAHHWIO, OpraHU3alliid W IPOBCACHHUIO YUCHUYCCKHX
HKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 32 XOJI0OM MpoIlecca, CaMOCTOSATEIHHO MPOTHO3UPOBATE €TI0
pe3ynbTaT, (GOopMyaupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yibTaTaM MPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJIeNaHHOM padoTe.

Pabora ¢ undopmaumeii:



yMeHHue BbIOMPaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH HH()OPMAIIUIO PA3INYHBIX BHIOB
1 (opM mpeacTaBiIeHNs, NOTYIaeMyIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJIIPHAS JITepaTypa
XUMHUYECKOTO COAEp)KaHUs, CIpaBOYHbIE IMOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHMBATH ITPOTHBOPEYUBYIO M HEJIOCTOBEPHYIO HH(POPMAIHIO;

yYMEHHUE MPUMEHSITh PAa3IMYHbIE METO/bI U 3alPOCHI MPH MOUCKE U 0TOOpe HH(pOPMAINU U
COOTBETCTBYIOUIMX JTAHHBIX, HEOOXOJMMBIX JUIS BHIOJTHEHUS y4eOHBIX U MO3HABATEIBHBIX 33/1a4
OIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaJeHUE KYJIbTYPOH aKTUBHOT'O MCIOJIBb30BaHUS Pa3INIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpencTaBICHUS
uH(pOpMAMK W WUIIOCTPUPOBATh pEIlacMble 3a/laud HECJIOKHBIMU CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

yYMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH B IpOIECCe YYEOHOM M HCCIIEA0BATEIbCKON
NeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO XO35HCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY)KAIOLIEeH PUPOJHOM CPEbl.

KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE TeHCTBUS:

YMEHUSI 3aJaBaTh BONPOCHI (B Xojae Juaysiora W (WIM) IUCKYCCHHM) IO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYITHpPOBATH CBOM MPEHJIOKEHUS OTHOCUTEIBHO BBITOJHEHUS
NPEIOKEHHOM 3a/1a4H;

YMEHHSI TIPEJICTABIIAT IMOJTYICHHBIE PEe3yIbTaThl MO3HABATEIIFHON JCSATSILHOCTH B YCTHBIX
U TMHCHhMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALMI0 PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI MO WCCICIOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHHsI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOU ITO3HABATEIHHOU U
UCCIICIOBATEIBCKON JICATEIIBHOCTU TPU PEIICHUH BO3HUKAIOIIMX IMPOOJIEM Ha OCHOBE Y4éra
00X WHTEPECOB W COTJIACOBaHHS MO3UIMH (0OCYXIeHHS, OOMEH MHEHHSMH, «MO3TOBEIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ie]IieHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

Pery1siTuBHBIEe yHHBepcabHble Y4eOHbIe AelicTBUA:

YMEHHUE CaMOCTOSITEIIEHO OIPEENSATh HEeNN IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEILHOCTh, BHIOMPATH
HaubOosnee HS(PQEeKTUBHbIE CHOCOOBI pelieHHus Y4eOHbIX M IO3HAaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJrOpUTM JIEHCTBHNA NpU
BBIITOJIHEHUH 33/J1aHUH ¢ y4€TOM TMOJydeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOTO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPE/IaraéMbIe B YCIIOBUH 3a/IaHUI.

IMPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX peE3ylIbTaTOB 10 OCBOCHHMIO O0S3aTENBHOIO COJCpPXKAHHUSA,
YCTQHOBJICHHOTO JaHHOM (exepanbHOW pabouell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydaromuMucs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI JAeWcTBUM, crneuuduueckue ams
OpeaMETHON 00sacT «XUMUS», BUIBl JAEATEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUSA, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAILIHSX.



K koniy oOydeHus B 8 Kjacce mpeiMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUN: aTOM, MOJEKYJa, XUMUUECKUN 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPOAHAS U HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJSpHas Macca, KOJUYECTBO BEILECTBA, MOJb, MOJISIpHAs
Mmacca, MaccoBas 0l XUMHUYECKOrO 3JIEMEHTAa B COCIMHEHHM, MOJISIPHBIH O0BEM, OKCHUJ,
KHCJIOTA4, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCICHMS, XUMUYECKas
peakuus, KiaccupUKalus peaklui: peaklUM COEAMHEHUs, PEaKLUU pa3iokKeHUs, peakiuu
3aMeIIeHus], Peaklui 0OMeHa, K30- M SHI0TEPMUYECKHE PEaKIiH, TeIUIOBOM 3(PQeKT peakuuu,
AP0 aToMa, JIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTallb, pajuyc aToMa, XMMHUYeCcKas CBs3b,
NOJIIpHAasl U HEMOJSpPHAs KOBAJEHTHAas CBs3b, MOHHAs CBSA3b, MOH, KaTUOH, aHHOH, pPacTBOp,
MaccoBas J10J1s1 BelllecTBa (IPOLIEHTHAs KOHLEHTPAllKs) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TIOHATUN U IPUMEHATH 3TU NOHSTUS NIPU
OINKCAaHHUM BEIIECTB U UX MPEBPAIECHUN;
UCTIOJIb30BAaTh XUMHUECKYI0O CHUMBOJHKY JIsi COCTaBICHHS (DOpMyN BEIIECTB U ypaBHEHUI
XUMHUYECKHX PeaKiuii;
OTIpeNeNATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCJUHEHUSX, CTETIEHb OKHCIICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NMPUHAMICKHOCTh BEIIECTB K ONpPEENEHHOMY KIIAcCy
COCMHEHUH 10 GOopMyIIaM, BU XMMUYECKON CBSI3U (KOBAJICHTHAS M NOHHAS) B HEOPTaHUYECKHUX
COEZIMHEHUSX;
packpsiBaTh cMmbicha [lepuonnueckoro 3akona [{. . MenaeneeBa: 1eMOHCTpUPOBATH TIOHUMAHUE
HEpUOJIMYECKON 3aBHCHMOCTH CBOMCTB XHUMMYECKHX OJJIEMEHTOB OT MX IIOJOXKEHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUSI MACChl BELECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTafIpo;
ONHKCBHIBaTh M XapaKTepu3oBaTh TabmmuHyto ¢opmy [leproandeckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB: pa3JInyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpynmna)» u «rnodounas noarpymnna (b-
rpymmna)», Majble ¥ OOJIbIINE EPHO/Ibl, COOTHOCUTh 0003HAYEHHUSI, KOTOPBbIE HUMEIOTCS B TabJInLEe
«Ilepnonnueckass cucreMa XuMuyeckux odnemeHToB J[. . MenzaeneeBa» ¢ 4YHMCIOBBIMU
XapaKTEepUCTHUKAMU CTPOEHHSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, odiiee
YHCII0 3JICKTPOHOB U paclpe/ieeHue UX 10 3JIEKTPOHHBIM CII0SIM);
KJIaCCU(UIIMPOBATh XMMUUYECKUE IJIEMEHThI, HEOPraHUYECKHE BEILECTBA, XMMHUECKHUE PEaKIuu
(10 YMCITy ¥ COCTaBY YYacTBYIOIMX B PEAKIIMU BEILECTB, MO TEIIIOBOMY 3P HEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB Pa3jIMYHBIX KJIACCOB,
NOATBEP)KJasl  ONUCAaHME INPUMEpPaMHM  MOJEKYJSPHBIX  yYPAaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLNN;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B pa3IMYHbBIX YCIOBUSX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIDHYIO M MOJIIDHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMysie COEIUHEHHs, MACCOBYIO JOJIO BEIIECTBa B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;
MPUMEHSTh OCHOBHBIE ONEpallii MBICIUTEIbHON JEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
00o011eHne, cUCTeMaTHU3alllIo, KIIacCU(PUKAIMIO, BBISBIEHUE MPUYMHHO-CIIEICTBEHHBIX CBS3€H
— JJIS U3y4YEHUs CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIHil, eCTECTBEHHO-HAayYHbIE€ METOJIbI
NO3HAaHUS — HaONIOIeHUe, W3MEpPEeHHe, MOJICIUPOBAHUE, OSKCIEPUMEHT (pealbHbld U
MBICJICHHBIN );
CJIeZIOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUECKOW MOCY/I0H U J1abopaTOpHBIM 00OPYJOBaHUEM, a
TaK)Ke MpaBuiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMHU 110 BBITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IOJYYEHUIO M COOMpaHMIO Tra3000pa3HBIX BEIIECTB
(Bomoposla M KHCIOpOJa), NMPUTOTOBJICHHIO PACTBOPOB C OMpPENEIEHHOM MacCOBOM JoJeit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAThb U TPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTBI IIO
pacmo3HaBaHWIO PACTBOPOB IIEJOYed M KHUCIOT C TIOMOIIBI0 HMHIMKATOPOB (JIAKMYC,
denondranzent, METUIOPAHXK U APYTHE).



K koHiy oOydeHus B 9 KJjacce nmpeiMeTHBIE Pe3ylbTaThl HAa 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:
pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AaHHUOH, IIPOCTO€  BEIIECTBO, CIIO)KHOE  BELIECTBO,  BaJICHTHOCTb,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEaKLMs, XUMHYECKas CBS3b,
TEIUIOBON PPEKT peakiyu, MOJIb, MOJIAPHBII 00BEM, pacTBOP, SJIEKTPOJIUTHI, HEIIEKTPOIIUTHI,
AIIEKTPOJIUTUYECKAsT MCCOIMALUS, PEaKIUd HOHHOTO OOMEHa, KaTajau3aTrop, XHMHUYECKOoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMbIE pPEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuy, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHUCJIEHME U BOCCTAaHOBJEHHUE, aAJUIOTPOIMS,
aM(pOTEepHOCTh, XUMHUYECKasl CBA3b (KOBaJECHTHAs, MOHHAs, META/NIN4ecKas), KpUCTaJIMYecKas
pemérka, KOppo3usi METAIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIUH, IPeneabHO
nonyctumas konueHTpamnus [1JIK Bemectna;
WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MMOHATUH M IPUMEHSATh 3TU MOHATHUS TIPU
OINKCAaHHUM BEIIECTB U UX MPEBPAIECHUN;
UCTIOJIb30BAaTh XUMHUECKYI0O CHUMBOJHMKY MJJISi COCTaBlICHHS (DOpMyN BEIECTB W ypaBHEHUH
XUMHUYECKHX PeaKiuii;
ONpEAEATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKHX 3JIEMEHTOB B COEAMHEHMSIX
pa3IMYHOIO COCTaBa, MPUHAIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COECIUHEHUH IO
(dopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasl) B HEOPTaHUYECKUX
COEMHEHUSX, 3apsi/l UOHA [0 XUMHUYECKOW (opmyiie, XapakTep cpeibl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;
packpeiBath cmbici [lepuoanueckoro 3akona /[I. M. MenneneeBa M J€MOHCTPUPOBaTh €ro
NOHMMaHME: OIMCHIBaTh W XapaKTepu30BaTh TabmmuHyro (opmy Ileproandeckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHS «rJlaBHas noArpymnna (A-rpymnma)» U «oOoyHast
noarpynna (b-rpynmna)», manble U OoJibIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCS B IMEPUOAMYECKON TaOJMIEe, C YHUCIOBBIMH XapaKTEepPUCTHKAMU CTPOEHHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3aps] sapa, 00IIee YHCIIO0 JIEKTPOHOB M pacIpeieieHUue ux
0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COEIMHEHMH B Ipefenax MajiblX MNepUOJOB U INIaBHBIX MOATPYII C YYETOM CTPOEHUS HUX
aTOMOB;
KJIAaCCU(UIIUPOBATh XMMUUYECKHUE IJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUUECKHE peaKluu
(Mo 4YMcay M COCTaBy Y4YacTBYIOUIMX B PpEaKUUH BEIIECTB, MO TEIUIOBOMY H(PQeKTy, Mo
MU3MEHEHUIO CTENIEHEN OKHCIEHMSI XUMUYECKUX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CrHeUn(UYECKHe XUMHUYECKHE CBOMCTBA MPOCTBHIX H
CJIOKHBIX BEILECTB, MOATBEPAK/Aas ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIUX XMMUYECKUX PEaKIIHii;
COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TMCCOLMALIMN KUCIIOT, IIeJIouel U coJiel, OJIHbIE U
COKpAIlIEHHbIE YPAaBHEHMs peakluii HOHHOrOo OOMEeHa, YpaBHEHMs peakIil, MOATBEPKIArOIINX
CYIIECTBOBaHHE FEHETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;
PacCKpBIBATh CYLTHOCTh OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMI MOCPEACTBOM COCTABICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIINii;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXKHOCTH ITPOTEKAHUS
XUMHYECKHUX TPEBPANICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIDHYIO M MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMysie COEJUHEHHs, MAcCOBYIO JOJIO BEIIeCTBa B PacTBOpPE,
IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN peaKInu;
coOirofaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCY/I0M U 1a0opaTOpHbIM 00Opy/IOBaHUEM, a
TaKXe MpaBHujia OOpAIIeHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHSIMHM I10 BBITOJIHEHUIO
71a00pAaTOPHBIX XUMHYECKHX OIBITOB MO IMOJIYYEHHUIO U COOMpPAHUIO raz000pa3HBbIX BEIIECTB
(aMMHaKa v yrIeKuciIoro rasa);
IPOBOAMTH PEAKIMM, TOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB pa3IWYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMuiI-, HOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,



Cy.]II:(baT-, TUAPOKCUA-UOHEI, KaTHUOHBI AMMOHMU u HMOHBI HU3YUCHHBIX MCTAJIJIOB,
HPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIaHUYECKHUX BEILECTB;

IMPUMCHATH OCHOBHBIC OIICpAallun MBICITUTEIbHOMN ACATCIBHOCTH — aHAJIM3 U CUHTC3, CPABHCHUC,
0000111eH1e, CUCTEMATU3AlNI0, BBIBICHUE MPUYUHHO-CIEICTBEHHBIX CBS3el — I U3y4YCHMs
CBOMCTB BCIICCTB U XHUMHUYCCKUX peaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCTO/JbI IIO3HAHUA —
HaOJr0IeHNe, N3MEPEHNE, MOJIETIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbINA U MBICICHHBIH).

Il. ConepxarenpHblil pa3ael.

8 KJIACC

IlepBoHauya/JbHbIE XMMHYECKHE TOHSATHUSA

IIpenmer xumuu. Ponb XUMHUM B JKM3HHM 4Y€JIOBEKAa. XHMMHSI B CHUCTeMe HayK. Tena u
BeulecTBa. dusnueckue cBoWcTBa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMUHU. YucTeie BeniecTBa U cmecu. CiocoObl pasienieHus cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKUE 3JeMEHThl. CHUMBOJIBI XMUMHYECKUX 3JIEMEHTOB.
[IpocTble u cioXkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢Gopmyna. BaJleHTHOCTP aTOMOB XHMHYECKHX OJEMECHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAA aTOMHast Macca. OTHOCUTENIbHAST MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHAYECKOT0 3JIEMEHTA B COCTMHEHUH.

KonuuectBo BemiectBa. Mosb. MonsipHass mMacca. B3anMocBsI3p KOJIMYECTBa, Macchl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHHM.

®du3nueckue M XMUMHYECKUE SIBJICHUS. XHMMHYECKash peakuus U e€ NpU3HAKU. 3aKOH
COXPAHCHHS MACChl BEIIECTB. XUMUYECKUe ypaBHeHUs. Kimaccudukarms XUMUYIECKUX peakinui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOH MOCYyIO0#, mpaBuiaMu palboThl B JabOpaTopuu U MpUEMaMH
oOparteHust ¢ 1abOpPaTOpHBIM OOOPYIOBAaHUEM, M3YUCHHE WM ONMHCAHHWE (DU3MUECKUX CBOWCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOMoieHne pu3nuecKux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJCHCAIIHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaMBaHNE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBIE MeJa ¢ KUCIOTOMN) SIBIICHUH, HAOTI0AeHNE
W ONHCAaHWE TPU3HAKOB TIPOTEKAHUS XWMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJOpHUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWU, B3auMoOCHCTBUE kejne3a ¢ pactBopoM conu Mmenu (II), m3ydenme cmocoOoB
pa3fieNieHusT CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpoMmarorpadusi, TPOBEJACHHE OUYMCTKH TOBAPEHHOM COJIM, HAOMIOJCHUE W OIHCAaHUE
pe3ylbTaTOB MPOBEAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUs MAacCChl, CO3/IaHUE
MojieNiel MOJIEKYIT (IITapOCTEP KHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kuciopoj — 3jaeMeHT M MpPOCTOE BEUIECTBO.
HaxoxaeHnue kuciaopoaa B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKluyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xucmopoma. CrocoObl MOMydeHUS KHCIOpoJa B JabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — algoTporHas MOAH(PUKAIUS
KHCIIOpO/1a.

TemnoBoit 3PQPexT XUMHUYECKOW peakluu, TEPMOXMMHUYECKHE YpPaBHEHHUsS, HK30- U
SHIOTEPMUYECKHE peaKIuu. TOIIMBO: yrojiib W METaH. 3arpsS3HEHHE BO3AyXa, YCHUJICHUE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »namemeHT u mpocTtoe BemiecTBO. HaxokaeHue Bogoposa B TIPUPOJE,
busznuecKre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTe! u comnu.

Moutsipablii 00bEM Ta30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.

®usnyeckue cBoKcTBa BOAbl. Boma kak pacrtBoputens. PactBopbl. HacelneHsble u
HEHACHIIICHHBIC PAcTBOpHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas OISl BEIIeCTBa B
pacTBope. XUMHUECKUE CBOMCTBa BOoAbl. OcHOBaHUs. Poiab pacTBOpOB B MpUPOJE M B KU3HU



yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus nHeopranmdeckux coenuHeHuit. Oxcuapl. Knmaccuduxamnuss oxcumos:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecoyieoOpazyromue. HomenknaTypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmydeHue okcuaoB.

OcnoBanus. Knaccupukanuss OCHOBaHMM: IIENOYM M HEPACTBOPUMBIC OCHOBAHMSL.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotsl. Knaccudukamus kucnor. Homenknarypa kuciaot. OU3HUECKUe U XUMUYECKHE
cBoiicTBa KUCNHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coseil. @usndeckue U XUMUYecKHe cBoicTBa coieil. [lonydyenue
COJICH.

I'eneTndeckas CBA3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeJIeIeHNE COACp KaHusl KUCIOpo/ia B BO3yXe, MOJIyYeHHe, COOMpaHHe,
pacrio3HaBaHME W HU3y4Y€HHE CBOICTB KHCIOpOJa, HAOJIOJEHHE B3aUMOJICHCTBHS BELIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus: ropeHus (mokapa), 03HaKOMJIEHUE C
o0Opa3llaMu OKCHJIOB M OINMCAaHUE MX CBOMCTB, IOJIyueHHE, COOMpaHUe, paclio3HaBaHHUE U
M3y4eHUEe CBOMCTB BoOjOpoja (TOpeHue), B3auMojeiucTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOKHO MCIIOJIb30BaHHME BUIECOMATEPHUAJIOB), HAOIIOIeHHEe 00pa30B BEUIECTB KOJIMYECTBOM
1 monb, uccaenoBaHue OCOOEHHOCTEH pPAacTBOPEHUS BELIECTB C Pa3jIM4HON pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCcCOBOM JOJIEW pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTaJulaMM (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEJOBaHUE OOpPa3llOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOJII0JIEHUE W3MEHEHUs OKpacKM MHAMKATOPOB B pPAacTBOpPAx KHUCIOT U LIEJIIOYEH, U3ydeHHUE
B3auMmojieiicteus okcuga Meau (II) ¢ pactBopom cepHOM KHCIOTBI, KHUCIOT C METalljaMH,
peakuui HEUTpaau3aluM, IOJYy4eHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHHE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BakHelmue
KJIACChI HEOPTAaHUYECKUX COCIUHEHUI.

Ilepuoauyecknii 3akoH u Ilepuoaunyeckas cucrema xumudeckux siementros JI. H.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[TepBble NONBITKY KJIACCU(PUKALNN XUMUUYECKUX 3JIeMEHTOB. [IoHATHE O TpymNax cXOAHbIX
AJIEMEHTOB (LLEJIOUYHBIE U IIEJTOYHO3EMENIbHbIE METaJUulbl, TaJIOTeHbl, WHEPTHBIC Ta3bl).
DNeMEHTBI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

[lepuognuecknii  3akoH. Ilepuoguueckas cucrema XHMMHYECKHUX DJJIeMEHTOB [l
U. MenneneeBa. KopoTtkonepuonnas u JumMHHonepuoaHas ¢opmbl [leprnoaudeckoil cucTeMbl
xumuueckux oanemeHToB JI. W. MengeneeBa. Ilepuogel u rpynmbl. DU3HYECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPHUO/A U TPYIIIHI JJIEMEHTA.

Crpoenne aromoB. CocraB atoMHbIX sanep. M3oromsl. Onektposl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTeMsl
J. W.Menneneea. XapakTepucTHKa XMMHYECKOTO JJIEMEHTAa II0 €ro IOJIOXKEHHIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMUYECKHUX 2JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAaM U IIEPUOJIAM.

3nauenue llepnonnueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMHUYECKUX DJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. 1. MeHneneeB — y4€HbIl U IpaKJaHUH.

XuMunyeckas CBSI3b. KoBanenrtHas (monsipHast u HEMNOJISIpHAsT) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. llOHHAas CBs3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccel okucaeHus
U BOCcCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



U3y4eHHe OOpa3IOB BEIIECTB METAUIOB W HEMETAJUIOB, B3aWMOJCUCTBUE THUIPOKCHUIA
[MHKa C pacTBOpaMHU KHUCJOT U ILEJI0Yell, MPOBEIEHUE OIbITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEITFHO-BOCCTAHOBUTENBHBIX PEaKInii (TOpEHUE, PEaKIIUU PA3JI0KECHUS, COCTUHEHUS ).

Meostcnpeomemmnuwie ceasu

Peanu3zanus MeXNpPEIMETHBIX CBSI3€H MPH M3yYECHUU XUMUU B § KIIACCE OCYIIECTBIISICTCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, Tak U TOHATHI,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ACTBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO011ure ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DaKT, rUMoTe3a, TEOPUs, 3aKOH, aHAIIN3,
CUHTE3, KIacCHU(pUKaIUs, MNEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpEHHEe, MOJIENb, SIBJICHUE.

Odu3nka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUA, HW30TOIIbI,
pPaZo0aKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUN 3apsl, BELIECTBO, TeJI0, O0bEM, arperaTHOe
COCTOSTHUE BEIECTBA, ra3, (U3WYCCKUE BEIUYHMHBI, SIUHUIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, npixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE TOPOIBI, IMOJIE3HbIE
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKasi peakusi

ITlepuognueckuit  3akoH. Ilepuoguueckas cucrema XHMHYECKHUX 2JJ€MEHTOB [l
U. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBONCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHUOAOB, Kallns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMeHTOB B [lepuonyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XMMHMUYECKON CBSI3U. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBa OT THUIMA KPHUCTAUIMYECKOM PEMETKH W BHJIA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XWMHUYECKHE CBONCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHMI, TeHEeTH4ecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XMMUYECKUX peakLUui MO pa3iuyHbIM MpPU3HAKAM (IO YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaklUu BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHMIO CTeleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTalu3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsatTHe 0 ckopocTH XMMHYecKod peakuuu. [loHsTHE 00 0OpaTMMBIX M HEOOpPAaTHUMBIX
XUMHUECKHX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XxumuueckoM paBHOBecHH. DaKTOpbI, BIMSIOIIME HAa CKOPOCThb
XUMHUYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINMHU, JJIEKTPOHHBIA OajaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIb30BaHUEM METO/1a SJIEKTPOHHOTO OanaHca.

Teopust AMEKTPOJUTHUUECKON TUCCOLMAIUU. DJIEKTPOJUTHI M HEIJIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHW3M JHCCOLMAllMM BELIECTB C pa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIBHBIC U CIa0BIE DIEKTPOTUTHI.

Peakuuu nonHoro oOMeHa. YcinoBHsS NPOTEKAHUS pEaKIMil MOHHOTO OOMEHa, MOJIHBIE U
COKpallI€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
npeCcTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccolranuu. KadecTBeHHbIE peaklIud Ha HOHBI
[TonsiTHE O THIPONIHN3E CONEN.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C MOJEISIMU KPHCTALTMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCIICIOBAaHUE 3aBHCUMOCTH CKOPOCTH XHUMHUYECKOW PEaKIMH OT BO3ACHCTBHUS Pa3TUYHBIX
(bakTOpOB, UCCIIEI0BaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, IMpolecca AUCCOLMALUN
KHCJIOT, INelno4Yeld M coield (BO3MOYKHO HCIIOJIb30BAaHHE BHUACO MaTEepHalioB), IPOBEACHUE
OMBITOB, WJIIIOCTPUPYIOIIUX NPU3HAKU HPOTEKaHUs peakiuil MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), ONbBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUil (rOpeHue, peakiuu pasjoXkKeHUs, COEAMHEHUs),
pacro3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUUil Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTtaJuibl U UX COeTUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTM CTPOEHHMsI aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJIOT€HOB.
XuMHUECKHEe CBOMCTBAa Ha MpuMepe xJyopa (B3auMOJEHCTBHE € MeTaulaMH, HeMeTallJIaMH,
menoyamu).  XyopoBopopoa. ConsiHas — KHCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyuYeHHE,
npuMeHeHue. JleficTBre XJjiopa U XJI0pOBOIOpOa Ha OPraHu3M 4esioBeka. Baxuelnme xyopuabt
U MX HaXOX/ICHUE B IIPHPO/IE.

OOmas xapaktepuctuka 3i1eMeHToB VIA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne M (pU3MUYECKHE CBOWMCTBA NMPOCTHIX BEUIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUUYECKHe CBOMCTBa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCIIOTa, (PU3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOme Kak TMPENCTaBHTENS Kiacca KHUCIOT W crenuduueckue). XUMHUYECKHEe pPEeakKIuy,
Jekallue B OCHOBE HPOMBIIUICHHOTO croco0a MosyuyeHus: cepHoil KucioTsl. Ilpumenenue
cepHOi KUCIOTHL. COJIM CePHOM KUCIIOTHI, KAUeCTBEHHAS peaknus Ha cynbpaT-noH. HaxoxneHnue
ceppl M €€ coeAMHEHUIl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC NOXKAH, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
HpPEeOTBPALICHHUS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B MpUpoje, (HU3UYEcCKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero GuU3n4ecKue 1 XUMUIECKHIe
CBOWCTBA, MoylyueHue 1 npuMmenenue. Conu aMMOHUS, UX (PU3NYecKre U XMMUYECKHEe CBOMCTBRa,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ TMONydYeHHe,
¢usmyeckue M XUMHUYECKHE CBoOilcTBa (0oOmIMe Kak TpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBHBIX
ynoOpeHnit. XuMHU4eckoe 3arpsi3HeHHE OKPYKAIOLIed Cpe/ibl COeAMHEHUSIMH a30Ta (KUCIIOTHbIE
JOKIM, 3arps3HEHHE BO3]lyXa, MOYBbI M BOAOEMOB). Pocdop, alIoTpOnHble MOAUPUKALNN
docopa, puznyeckue u xummuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nveckne W XUMHYECKHE CBOWCTBA, moiydeHue. lcmonp3oBanume ¢ochaToB B KadyecTBE
MHUHEpaJIbHBIX Y100pEHUH.

O6mas xapaktepuctuka s1aeMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHH OKUCICHHsS. YTIEpOJ, alUIOTPONHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndeckue U XMMUIeCKrue cBoicTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxcunpl yraepona, ux GU3NUYecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha KUBBIE OPTaHU3MBI,
NOJyYeHHe W MPUMEHEHHe. JKOJIOTHUecKre mpoliieMbl, CBsi3aHHbIe ¢ okcuaoMm yriaeposa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, MapHUKOBBIA APQeKT. YronbHas KUCIOTa U e
CoNM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAWIUHE,
MPOMBIIIJICHHOCTH U CEIThCKOM XO35HCTBE.

[TepBoHayanbHbIe MOHATUS 00 OpPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHUSX YIIepojaa
(MeTaH, JTaH, OTHJEH, AaleTWJICH, JTAHOJN, TJHIEPHH, YyKCYCHas Kwuciora). IIpupogHbie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX MepepabOTKu



(OeH3uH), UX pOJIb B OBITY U MPOMBIIUICHHOCTH. [[OHATHE 0 OMOTOTHYECKHN BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJax — M HUX pOJM B KU3HU 4YelOBeKa. MarepHalbHOE E€IHMHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, MOJYYEHHE U TMPUMEHEHHE.
Coenunenus kpemHusi B mnpupone. OOmmue mnpenctasieHuss o6 oxcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUITMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiinue
CTPOMTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [IpoGiembl
0€30MMacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumMenm:

U3y4eHHue 00pa3ll0B HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJISTHOM KHMCIIOTBI, IPOBEIACHHE
Ka4eCTBEHHBIX PEAKUUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3MUecKue U XUMUYECKHE CBONCTBA TaJloT€HOB M MX COEIUWHEHUHN (BO3MOXKHO
UCIIOJIb30BaHUE BUJACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOPUAOB (TaJOTE€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUZEOMATEpHaoB), HaONIOAEHUEe Tpouecca OOYrJMMBaHHUS — caxapa IOX  JeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWMCTB pa30aBICHHON CEpHOM
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW peakIMH Ha Cyiab(paT-nOH M HaOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HCITOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YA0OpEHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHWE W U3YyUYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
Ka4eCTBEHHBIX pEaKIMid Ha WOH aMMOHHMA M (ocdar-noH M H3ydeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJECOMATEPUATIOB), M3YUEHHE MOJENIEeH KpUCTANIMYECKUX PEIIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HaAKOMIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIIEM M yCTPOICTBOM MPOTHBOTa3a, MOJy4YeHne, COOMpaHue, pacro3HaBaHUe
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKAT-UOHbl W W3Y4YEHHE IPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIJIEHHE C MPOIyKIHUEH
CHUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBbHBIX 3a/ad Mo Teme «BaxHelue
HEMETAJUJIbl U UX COETUHEHUS.

MeTa/libl M UX COCAUHEHUS

OOmiass XapakTepuUCTUKAa XUMHUYECKHUX D3JEMEHTOB — METaUIOB Ha OCHOBAaHMM HX
nosio>keHus B [lepuoanueckoit cucteme xuMuueckux aeMeHToB J[. 1. MenzaeneeBa u crpoeHus
atoMoB. CTpoeHue MeTasioB. MeTtanauyeckas CBsI3b M MeETalNIMYecKas KpHCTaJUIMYecKas
peméTka. DIEeKTPOXUMHUYECKUN Pl HanpsbDKeHUH MeTamioB. Pu3MUecKue U XUMHUYECKHE
cBoicTBa MeTauioB. OOmue crnocoObl MONy4eHUsT MeTaylIoB. [oHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YYT'YH, AIOpATIOMUHUN, OpoH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[Ilenouynsle MeTasuIbL: MONOKEHUE B [lepnonnyeckoil cucteMe XMMUUYECKUX 3JIEMEHTOB /.
U. MenneneeBa, cTpoeHHE WX aTOMOB, HaxOXJAeHUE B mpupoje. Ousnueckue U XUMHUYECKUe
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[IlenoyHo3eMeENbHBIE METAJUIBI MAarHUM M KajuplLMil: nosiokeHue B Ilepuonnueckon
cucreme xumudeckux sneMmeHToB [[. WM. MenneneeBa, CTpoeHHME HX aTOMOB, HaxXOXJACHUE B
npupoje. Puznueckue U XMMUYECKUE CBOMCTBA MAarHus M Kaiblus. BaxkHeinme coeanHeHUs
KaJbIus (OKCU, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHui: mnonoxeHue B Ilepuonnyeckoil cuUCTEME XMMMUYECKHX 3JeMEHTOB /.
W. MenpeneeBa, CTpOE€HHE aTOMa, HaxoXXJIE€HHE B npupone. Puznueckne M XUMUUYECKHE
CBOIiCcTBa amoMuHUSA. AMPOTEpHBIE CBOMCTBA OKCUIA U THAPOKCUAA aTFOMUHUSI.

Keneso: mnonoxenne B Ilepmogumueckoil cucremMe XHUMHUYECKHX 23yemMeHTOB /I
W. MenneneeBa, cTpoeHHE aTOMa, HaxoXJAeHHWE B mpupoae. Puznueckue M XUMHUECKHE
cBomcTBa xene3a. Oxcuasl, Tuapokcuabl U conn xenesa (1) u sxenesa (I1I), ux cocras, cBoiicTBa
Y TIOJTy4YECHHE.



Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMu MeETaIOB M CIUIaBOB, MX (PU3MUYECKHMMU CBONCTBaMH,
U3Y4YEHHUE PE3YJIbTaTOB KOPPO3UU METAJJIOB (BO3MOYKHO MCIIOJIb30BaHHE BHIEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUS U HATPUS C BOJIOM (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, IpoIlecca TOPEHHUs xKejie3a B
KuciIoposie  (BO3MOXKHO — HCIIOJNBb30BaHHE  BUIACOMATEPUAIOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, KajubllKs, aIIOMUHUS, [IMHKa, xene3a (I1) u xeneza
(III), menu (II), HaGmrOIeHWE W ONMKMCAHKWE TPOLIECCOB OKpAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kausl U KaJIblus (BO3MOXHO HCIIOJIB30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THIPOKCH/IA [IMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeNIe METallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKaoIas cpeaa

BemecrBa 1 matepuanbsl B IOBCEJHEBHOM JKU3HU 4elOBeKa. be3onacHoe HCIIOIb30BaHUE
BEIIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momomip mpu XUMHUYECKHX OXOrax H
OTpPaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOLIE cpebl (MpeaenbHas 10nycTuMasi KOHIICHTPAIUs
BeuiecTs, gainee — [1/1K). Ponp Xxumuu B perieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3LoB MaTepUalIoB (CTEKIIO, CIIaBbl METAJIJIOB, [TOJIMMEPHBIE MAaTEPUAJIBI).

Mescnpeomemmnuie ceazu

Peanuzanust MeXIIpeAMETHBIX CBSI3€H MPU U3YyUYEHUU XUMHUU B 9 Kjacce OCyIIECTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
SBJISIOIIMXCS CUCTEMHBIMU JUISI OT/ACIIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ure ecTeCTBeHHO-HAY4YHbIE TIOHATHS: HayUHBIH (DaKkT, rTUNIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CUHTE3, KJacCU(pUKalusi, NEepPUOAUYHOCTb, HAONIOJEHNUE, HKCIEPUMEHT, MOJEIUPOBaHUE,
U3MepeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOJIOT s, MaTepHAIIbI.

®usuka: Marepusi, aroM, D3JIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIUJI, H3OTOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JURJIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKas pEIETKa, CIUIaBbl, (U3MYEeCKHe BEJIHMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEpAIbHBIE YIOOpEHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaANbl, TOpPHbIE TOPOMBI, MOJIE3HBIE
HCKOTNIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNabTaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO oOwIero o0pa3oBaHUs
JIOCTUTAIOTCS B XO7Ie O0Y4YEHUsI XMMUU B €TUHCTBE YUE€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUU C  TPAJAULIMOHHBIMU  POCCUMCKHUMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYaIOIUXCSL.

JIMYHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOMN MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAlMi M pacIIMpEHHE OMNbITa ACSTEIbHOCTU Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOTO BOCTTUTAHUSI:



LIEHHOCTHOTO OTHOIICHUS! K OT€YECTBEHHOMY KYJIBbTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUS XUMHYECKOW HAyKH B J>KM3HH COBPEMEHHOrO OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTIOCTOBEPHON WMH(pOpPMAIMEH O MEePEOBBIX JOCTHIKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSIX 00 YCTpOIiCTBE
MHpa 1 001IecTBa;

2) rpaskIaHCKOro BOCIIMTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOPMax M MpaBWIaX MEXKJIUYHOCTHBIX OTHOIICHUN B
KOJUJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM, Yy4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKOU M IPYrUX BUJIAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JI€ATEIbHOCTU NPHU BBHINOJIHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3a7a4, BBITOJHEHUU
XUMHUYECKHUX dKCTICPUMEHTOB, CO3/IaHUU YICOHBIX IMPOCKTOB, CTPEMIICHHS K B3aUMOTIOHUMAHUIO
¥ B3aMMOINIOMOILIM B TIpoliecce 3TOH y4eOHOUM JesTeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEJICHUE U TOCTYIIKM CBOMX TOBApHUIIEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJIEICTBUI IOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMS

MHUPOBO33PEHUYECKHE  MPEACTABICHHS O  BEUIECTBE M  XHMMHYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIIONIME OCHOBY ISt
MOHMMAHUA  CYHIHOCTH HAYYHOW KapTUHBl MHpa, MPEJICTaBiICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOIBI, B3AUMOCBS3AX YEJIOBEKA C MPUPOIHOM Cpeoil, 0 posu
XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIpPaBJIEHHBIC HA IIOJYYECHHUE HOBBIX 3HAHUM 1O XHUMHH,
HeoOXoauMble ISl OOBSCHEHUS HaOJI0/IaeMBbIX MPOLIECCOB U SIBICHUN, MO3HABATEIBHOM,
WH()OPMAIITMOHHON ¥ YUTATEIIBCKOM KYJIbTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHONU pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEPaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHMIO W TO3HAHHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIHCKON JEATSIEHOCTH, K OCO3HAHHOMY BEIOODPY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B TajbHEHIIEM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTU JKU3HHM, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0POBBII 00pa3 JKWU3HU, OCO3HAHWUE TIOCIEICTBUM W HEMPUSTHE BPETHBIX
NpUBBIYEK (YHNOTpPEONEHUsI alKOrojs, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIO/ICHUS
nmpaBuil 0€30TaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKMMU BEIIECTBAMU B OBITY M pealbHOU
JKU3HHU;

5) TPy10BOT'0 BOCIIMTAHMS:

MHTEpPEC K MPaKTUYECKOMY M3YUYeHHIO Mpodeccuil U Tpyaa pa3TuyHOro poja, YBaXKeHHE K
TPyy U pe3yJbTaraM TPYIOBOM JACATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPUMEHEHUS
MpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYATHHOW TPAeKTOPUU
MPOJIOJDKEHHsST 00pa3oBaHMsI C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIHemHoi mpodeccnoHalbHON AeITeTbHOCTH U
pa3BUTHSI HEOOXOUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHAITBHON CPEJIC;

6) 3K0JI0rM4eCcKOr0 BOCIIHTAHHUS:

9KOJIOTUYECKH I1eJIecCO00pa3HOe OTHOIIEHHE K MPUPOJIEC KaK UCTOYHHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO M 0e30macHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MYECKOMY H TICHXHYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS TPaBUI O€30MaCHOTO MOBEACHHS IPU padoTe ¢ BEIIEeCTBAMH,
a TaK)Ke B CUTYAITUAX, YTPOKAIOMINX 3JOPOBbIO U JKU3HU JTIOJIEH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, TOJy4aeMmble MPU HM3YYECHUH XUMHH, JJIs1 pPElICHUS
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPeaoid, AJIsl TOBBIIEHUS YPOBHS AKOJIOTMYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MPOoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJIOB XUMHUH, IKOJIOTHIECKOTO MBIIIICHUS, YMEHUsI PYKOBOJICTBOBATHCS UM B
MMO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMATILHOM MPAKTHKE.



METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmeranpeaMETHBIX pe3yJlbTaTOB BBIICISIOT 3HAYMMbIE A1 (HOpMHpPOBAHUS
MHUPOBO33PEHUST OOIIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HaKT, cucrema,
MIPOLIECC, IKCIIEPUMEHT U JPYTOe€.), KOTOPbIE UCIOJIBb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUeOHBIX
npeaMeTax U MO3BOJSIOT HA OCHOBE 3HAHMU U3 ATHX IMPEAMETOB (JOPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MUpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (I10O3HABaTEIbHbIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOPBIE OOECIEeYMBAOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOI /1eATeIbHOCTH.

ITo3HaBaTebHBIC YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

YMEHMSI HUCIOJIb30BAaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS IPU OCBOCHHUU 3HAHUI:
pPAacKphIBaTh  CMBICA XMMUYECKUX IOHATHHM (BBIIENATH MX XapaKTepHble IPU3HAKH,
YCTaHABJIMBATh B3aMMOCBSI3b C JAPYTUMU HNOHATHUSMHU), UCIIONb30BaTh MOHATHUS 1JI1 OOBSACHEHUS
OTJENbHBIX (DAaKTOB W SBJICHHH, BBIOMpaTb OCHOBAHHS M KPUTEPUU U KiaccuUKanuu
XUMHUYECKHMX BEIIECTB U XMMHUECKUX pEaKlui, yCTaHaBIUBaTh PUYMHHO-CIIEICTBEHHbBIE CBSI3U
MEXy 00BEKTaMU U3YYEHUS, CTPOUTH JIOTUYECKUE PACCYXKAECHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOJbI U 3aKIIIOUEHUS;

yMEHUE NPUMEHATh B IpOIecce MO3HAHUS MOHATUA (MpeAMETHbIE M MeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCHOJIb3yeMble B XHMHH, IPe0oOpa3OBHIBATH MIMPOKO
IpUMEHSIeMble B XUMHM MOJIEJIbHbIE MPEJICTABICHUS — XUMUYECKUNA 3HAK (CMMBOJI 3JIEMEHTA),
XUMH4YecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakiud — TpU pPEIIeHHH Y4eOHO-
MIO3HABATEJIBHBIX 3a/lad, C Y4E€TOM OTHUX MOJEIBbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKM H3YyYa€MbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX DPEaKLUi, BBIBIATH OOIINE 3aKOHOMEPHOCTH, NMPUUMHHO-CIIECACTBEHHBIE CBSI3U U
IIPOTUBOPEUUS B U3y4aeMBbIX IIpOLEccaX U SIBJICHUSIX.

ba3oBble uccienoBaTe/bCKUe 1eHCTBHA!

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ul (OPMHMPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHMUIA;

nproOpeTeHne OIbITa MO IUIAHMPOBAHUIO, OPraHU3AlMM M MPOBEIECHUIO YYEHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 3a XOJ0M IpoIiecca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €r0
pe3yibTatr, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOIO OINbITA,
MCCJIEIOBAHMsI, COCTABIISATH OTUET O POJEIaHHON padoTe.

Pabora ¢ nnpopmanmeii:

yMeHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETHUPOBATH MH(OPMALIMIO PA3IMYHBIX BUJOB
U GOpM MPEACTABICHHS, TOTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTeparypa
XUMHUYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOcOOMs, pecypchl WHTepHeTa), KpUTHUECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHE IPUMEHSATh Pa3JInYHbIe METO/bI U 3aIIPOCHl IPU MOKUCKE U 0TOOpe MHPOpMaLUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX U MO3HABATEIbHBIX 33/1a4
onpeAeNnéHHOr0 THIMA, MPUOOpPETeHHE OMbITa B 00JACTH HUCHOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJOIHH, OBJIaJJ€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BaHMS Pa3IMYHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
UHGOpPMALIMK U WUIIOCTPUPOBATH peEIlaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduku ¥ X KOMOUHAILUSAMU;



YMEHHUE HUCIOJb30BaTh M aHAJIM3UPOBATh B Ipollecce Y4eOHOH U HCCIIeIOBaTENbCKOM
JEeSTeNIbHOCTH MH(POPMALIUIO O BIMSHUU MPOMBIIUIEHHOCTH, CETLCKOTO X0341iCTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLe MPUPOAHON CPEIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOINpPOCHl (B XoA€ aAMamora M (MiIu) OUCKYCCHH) IO CYILECTBY
oOcyxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI IPEICTABIIATD MMOJTYYCHHbBIE PE3YyIbTaThl TO3HABATEIBHON ACSITEILHOCTU B YCTHBIX
U DHUCbMEHHBIX TEKCTax; JeJaTh IPE3EHTALUI0 pPE3YJbTAaTOB BBIIOJIHEHUS XUMHYECKOIO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITa, JIAOOpaTOPHOW pPabOTHl MO HUCCIIEJOBAHUIO CBOWCTB
BEIIIECTB, YUEOHOTO MTPOCKTA);

yMEHHsI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABATEIbHOU U
UCCIIE/IOBATEIbCKON JICATENbHOCTH TPU PEIICHHUH BO3HHUKAIOMIKMX MPOOJeM Ha OCHOBE Ydéra
o0IIMX MHTEPECOB U COTJIacOBaHMS MO3UIMI (0OCyKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JACHCTBUM, ONpEIEICHIE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepPCAJbHbIE y4eOHbIEe IeiiCTBHUS:

YMEHHE CaMOCTOSITENILHO ONPEAENSATh LEIH ACSITeIbHOCTH, MIaHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh W TPU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO JICATEIHHOCTh, BBIOMPATH
HaubOosnee H(¢eKTUBHbIE CHOCOOBI pelieHus y4yeOHBIX U [O3HABATENIBHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM NpU
BBIMIOJTHEHUH 3aJaHUl ¢ Y4E€TOM IIOJIy4eHHUsS HOBBIX 3HAHMHA 00 H3y4aeMblX OOBEKTax —
BEIECTBAX W PEAKIIMAX, OIICHUBATh COOTBETCTBUE IMOJNYUYEHHOTO PE3yJIbTaTa 3asBICHHOU IIEIH,
YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraeéMbIe B YCIOBUU 3a/IaHUH.

IMPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB [0 OCBOCHHUIO 0053aTE€IBHOTO COJIEepKaHUS,
YCTaHOBJIEHHOIO JAaHHON (QenepanbHOl pabodeld mporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
oOydJarmMMUCcs Hay4YHbIe 3HAHUS, YMEHHS M CHOCOOBl JeWcTBUM, crenuduyeckue s
npeAMETHON 00sacTh «XUMUS», BUIBI JEATEIHHOCTH TO TOJYYCHHIO HOBOTO 3HAHUs, €ro
UHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.

K xonHmy oOyueHus B 8 kJjiacce mpeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:
pacKpbIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX TMOHATUN: aTOM, MOJEKYyJa, XUMHUUECKUN 3JIEMEHT,
IPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAas M MOJIEKYJsIpHash Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBas J0Js XUMHUYECKOTO JJIEMEHTAa B COEIMHEHHM, MOJSIPHBIA OO0BEM, OKCHI,
KHCJIOTAa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULIATENIbHOCTh, CTENEHb OKUCICHMS, XUMHUYecKas
peakuus, Ki1acCUpHUKaAIMsg peaklUui: peakiMu COEAMHEHUS, PEaKLUUU pa3lokKeHUs, peakiuu
3aMelIeHMs], peakIui 00MeHa, FK30- M IHIOTEPMUYECKHE PEaKIH, TEIUIOBON A (deKT peakuuu,
PO aToMa, JEKTPOHHBIN CIIOM aToMa, aToMHasi OpOUTallb, pajnyc aToMa, XMMHUYecKas CBS3b,
NoJIIpHasl ¥ HEMOJspHas KOBaJeHTHas CBs3b, MOHHAS CBSA3b, MOH, KaTHOH, aHHOH, PacTBOp,
MaccoBasi J10JIs BellecTBa (POLIEHTHAs! KOHIIEHTPAIKs) B pacCTBOPE;



WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TIOHATUN U IPUMEHATH 3TU NOHSITHS IIPU
ONMCAHNU BEUIECTB U UX NPEBPALLECHUM;
UCTIOJIb30BAaTh XUMHUECKYIO CHUMBOJHMKY JIsi COCTaBICHHS (DOpMyN BEIECTB U ypaBHEHUM
XUMHUYECKHUX PEAKLIM;
OTpeNeNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETIEHb OKHUCICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAMICKHOCTh BELIECTB K ONpPEEIEHHOMY KIIACCy
COCAMHEHUH 1o GopMysaM, BUJ XMMUYECKOHN CBSI3U (KOBAJICHTHAs M MOHHAS) B HEOPTaHUYECKUX
COCIMHEHUSX;
packpsiBaTh cMmbici [lepuogunueckoro 3akona Jl. 1. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHHUE
NEPUOANYECKON 3aBHUCHMOCTH CBOMCTB XMMHMYECKHX DJIEMEHTOB OT HUX IIOJOXKECHHUS B
[Tepuoaunueckoii cucTeMe, 3aKOHOB COXPAHEHHUSI MACChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIDHOTO YYEHHMsI, 3aKOHAa ABOTazpo;
ONHKCBHIBATh M XapaKTepu3oBaTh TabauuHyto ¢opmy [leproandeckoil CUCTEMbl XMMHUYECKHX
9JIEMEHTOB: Pa3JInyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpynmna)» u «rnododnas noarpymnna (b-
TpyIIa)», Majable ¥ 0OJbIINE TEPUO/IbI, COOTHOCUTH 0003HAYEHUsI, KOTOPBIE UMEIOTCS B Ta0OIHIIe
«Ilepuonnueckas cucreMa XxuMuyeckux odnemeHToB J[. . MenzaeneeBa» ¢ 4MCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHUSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, olliee
YHCII0 3JICKTPOHOB U paclpeieieHue UX 110 3JIEKTPOHHBIM CIIOSIM);
KJIaccu(UIMPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHWUYECKHE BEIIECTBA, XUMUYECKUE PEaKIIUU
(10 yuCITy ¥ COCTaBY YYacTBYIOIMX B PEAKIIUU BEILECTB, MO TEIIIOBOMY 3P HEKTY);
XapaKTepu30BaTh (ONUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB Pa3jIMYHBIX KJIACCOB,
NOATBEP)KJAs  ONUCAaHME INPUMEpPaMM  MOJEKYJSPHBIX  yYPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHSI XUMUYECKUX MIPEBPALLICHUI B Pa3IMUHbBIX YCIOBUSX;
BBIUNCIIATh OTHOCUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJIIDHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHs, MACCOBYIO JOJIO BELIECTBAa B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;
IPUMEHSTh OCHOBHBIE ONEpAllMi MBICIUTEIbHON JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
00o011eHne, cucTeMaTu3alnio, KiacCU(PUKalnIo, BbISIBIEHUE MPUYMHHO-CIIEICTBEHHbBIX CBS3€H
— JUI U3y4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEAKIHil, eCTECTBEHHO-HAyYHbIE METOJIbI
NO3HaHUS — HaOJIoIeHUe, W3MEpeHHe, MOJICIUPOBAHUE, SKCIEPUMEHT (pealbHbld U
MBICJICHHBIN );
CJIeZIoBaTh MpaBWIaM MOJIb30BAaHUS XUMHUECKOW MOCY/I0M U J1abopaTOpHBIM 00OPYIOBaHUEM, a
TaK)Ke MpaBuiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMHU 110 BBIITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IOJYYEHHUIO M COOMpaHMIO ra3000pa3HBIX BEILIECTB
(Booposla M KHCIOpOJa), NMPUTOTOBJICHHIO PACTBOPOB C ONpPENEIEHHONM MAacCOBOM jojei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TPOBOJUTH XHMHUYECKHUE DKCIIEPUMEHTBI IIO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TOMOIIBI0 HWHAMKATOPOB (JIAKMYC,
denondranzent, METUIOPAHXK U APYTHe).

K xoHmy oOyueHus B9 kJjiacce mpeiMeETHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:
pPacKpbIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUUECKHH 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHHUOH, TIPOCTO€  BELIECTBO,  CIOKHOE  BELIECTBO,  BAJEHTHOCTD,
AIIEKTPOOTPHUILIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKash pEeaklMs, XUMHYecKas CBS3b,
TETIOBON PPEKT peakiu, MOJb, MOJISIPHBI 00BEM, PacTBOP, IIEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JMCCOLMAIUS, DPEAaKIMd HOHHOro OOMEHa, KaTalu3aTrop, XUMHUYECKOoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMble pPEaKLUH, OKUCIUTEbHO-BOCCTAHOBUTEIIbHBIC
peaKiuyu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJEHHE, aJlJIOTPOIIHUS,
aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBaJICHTHAs, MOHHAs, METAJUINYECKas), KpUCTAIINYECKast
pemérka, KOppo3usi METAJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIHH, MpeneabHO
nomyctumast koHueHntpauus [1/IK Bemectsa;



WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TIOHATUN U IPUMEHATH 3TU NOHSITHS IIPU
OINKCAaHHUHM BEIIECTB U UX NPEBPAIIECHUH;

UCTIOJIb30BAaTh XUMHUECKYI0O CHUMBOJIHMKY MJJISi COCTaBiICHHS (DOpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHX PeaKluii;

ONpEAEATh BAJIEHTHOCTh M CTENEHb OKHUCIIEHUS XUMHUYECKHX D3JIEMEHTOB B COEIMHEHUAX
pa3IMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIECTB K ONPEACIEHHOMY KJacCy COEIMHEHMH I10
dopmynaM, BUJ XUMUYECKON CBSA3M (KOBaJCHTHAsI, HOHHAS, METAIJIMUECKAs) B HEOPTAHUIECKUX
COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opmyie, xapakrep cpelbl B BOJHBIX PacTBOPAxX
HEOPraHWYECKUX COCAUHEHMM, TUII KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBath cMmbici [lepuoanueckoro 3akona JI. M. MenneneeBa M J1E€MOHCTPUPOBATh €ro
NOHMMAaHME: OIMCHIBaTh W XapaKTepu30BaTh TabmuuHyro (opmy Ilepuoandeckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «IJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpynma)y», maneie u OonbIIME NEPUOJBI, COOTHOCHTH O0003HAUYEHUS, KOTOPHIC
UMEIOTCA B IMEPUOAMYECKON TaOuMIEe, C YHUCIOBBIMH XapaKTEpUCTHKAMU CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sAapa, oOlee YuCIo JIEKTPOHOB M pacpeesieHue uxX
0 JIEKTPOHHBIM CJIOSIM), OOBSICHATB OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COCIUHEHMH B IpeJenax MajblX HEPUOJOB U INIABHBIX MOArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaccu(UIMPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHWUYECKHE BEIIECTBA, XUMUYECKUE PEaKIIUU
(Mo 4YMcay M COCTaBy Y4yacCTBYIOUIMX B PpEaKLUUU BELIECTB, IO TemIoBoMy 3¢¢dekry, Mo
U3MEHEHUIO CTENICHEN OKHCIEHMSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHeUU(UYECKHEe XUMHYECKUE CBOICTBAa MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPAK/1as ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHUS AIEKTPOJIUTUYECKON TUCCOLMALMU KUCTIOT, IIeJI0OUe U CoJiel, OJIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peaklUil HOHHOIO0 OOMEeHa, YPaBHEHUS PEaKLMH, MOATBEPKIAIOLINX
CYILLIECTBOBaHHE FEHETUUECKOM CBSI3U MEXK/ly BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLUI TOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOEHUS, BO3MOKHOCTH IIPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHU B Pa3IMUHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMysie COETUHEHUS, MacCOBYIO JOJIO BELIECTBAa B PACTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

coOiroaaTh MpaBuiia MOJb30BAHUS XUMUYECKOW MOCY/I0M M 1a00opaTOpHBIM 00Opy/IOBaHUEM, a
TaKXe MpaBujia OOpaIleHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHM I10 BBIIOJIHEHHIO
7a00pAaTOPHBIX XUMHYECKHX OINBITOB MO IOJIYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(aMMHaKa U yTIeKUCIoro rasa);

IPOBOAMTH PEAKIMM, TOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpoMHUI-, MOAMI-, KapOoHaT-, docdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHMSI M  HMOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HEOPraHUUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE ONEpAIlii MBICIUTEIBHON IEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHNe, CUCTEeMATU3AINI0, BBISIBJICHUE MPUYUHHO-CIEJCTBEHHBIX CBS3€d — I U3y4YeHHS
CBOMCTB BEHIECTB W XHWMHUYECKHUX pEaKIHi, €CTeCTBEHHO-HAYYHbIE METOJbl IO3HAHUS —
HaOJr0IeHNe, U3MEPEHNE, MOJIETTUPOBAHUE, SKCIEPUMEHT (peasIbHbINA U MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC

No | HammeHoBaHHE pa3feioB U TEM KonmuectBo yacoB DJIEKTPOHHBIE

1/ IPOTPaMMBI Bcero | Konrpons | ITpakTude (mudpoBkIc)

i} HBIC CKHe o0Opa3oBaTelbHbIC

paboThI paboThI pecypchl

Pasznea 1. [lepBoHayajibHble XUMHYECKHE TOHATHUS

1.1 | Xumus — BaxkHasi 00J1aCTh 5 2 bubmuoreka [JOK
€CTECTBO3HAHHUS U MPAKTHUCCKOM https://m.edsoo.ru/7f41
JIEATEILHOCTH YETI0BEKA 837c

1.2 | BemecTBa U XUMHUYECKHE 15 1 bu6mmoreka [IOK
peaxiuu https://m.edsoo.ru/7f41

837c
Hroro no pazneny 20

Pa3znen 2. Baxxnelimue NMpPpEeaACTABUTEC/IN HCOPraHUYECCKUX BECIIECTB

2.1 | Bo3ayx. Kucnopoa. [Tonsitue 06 6 bu6mmoreka [IOK
OKCHIaX https://m.edsoo.ru/7f41
837c
2.2 | Bopopoa.Ilonarue o Kkucinorax u 8 1 bubnnorexa [JOK
COJIAX https://m.edsoo.ru/7f41
837c
2.3 | Boga. PactBopsl. [lonsiTue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41
837c
2.4 | OCHOBHBIC KJIACChI 11 1 1 bu6mmoreka [IOK
HEOPraHMYECKUX COCAMHCHUN https://m.edsoo.ru/7f41
837c
Htoro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementosn /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE

peaKkuuu
3.1 | [leppoanyeckuii 3aKOH 7 bubnnoreka [JOK
[Tepuoanueckas cucrtema https://m.edsoo.ru/7f41
XUMHUYECKHX dyieMeHToB []. 1. 837c
MenneneeBa. CTpoeHue aroma
3.2 | Xumuueckas CBS3b. 8 1 bu6mmoreka [IOK
OxkucIuTeNnbHO- https://m.edsoo.ru/7f41
BOCCTaHOBUTEIIbHBIE PEAKIINU 837c
Hroro no pasneny 15 bubnuoreka [IOK
https://m.edsoo.ru/7f41
837c
PesepBHOE Bpems 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41
837c
OBLIEE KOJIMYECTBO YACOB 68 4 5
I10 TTPOTPAMME
9 KJIACC
Ne | HaumeHoBaHue pa3fenoB U TeM KonnuecTBo yacos DeKTPOHHBIE
/11 MIPOTPaMMBI Bcero \ KoHTpo \ ITpakTny (dpoBkIe)
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JHHBIE €CKHe o0pa3oBaTenbHbIC
paboThl | paboThHI pecypcesl
Pasznea 1. BemmecTBo M XuMH4ecKkne peakuum
1.1 | IloBTopenue u yriayoieHue 5 1 bubmumorexa [IOK
3HAaHUI OCHOBHBIX pa3zeioB https://m.edsoo.ru/7f41a63
Kypca 8 Kimacca 6
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
XMMHUYECKUX PeaKIni https://m.edsoo.ru/7f41a63
6
1.3 | DnekrpomuTHdecKas 8 1 1 bubnmoreka [JOK
MACCOLUANMS. XMUMUUYECKHE https://m.edsoo.ru/7f41a63
peaKiuy B pacTBOPAx 6
Wroro no pazueny 17
Pa3gen 2. HeMeTa/JILI M BX CO€IHHEHUS
2.1 | Oburas xapakTepuCTHKa 4 1 bubmumoreka [IOK
XMUMHAYECKHX 371eMeHTOB VIIA- https://m.edsoo.ru/7f41a63
rpyniesl. ['anoress 6
2.2 | OOmas xapakTepucTuKa 6 bubnnoreka [JOK
XUMHAYECKHX 3JeMeHTOB VIA- https://m.edsoo.ru/7f41a63
rpymibl. Cepa u €€ CoeIMHEeHUS 6
2.3 | Obmas xapakTepucTuKa 7 1 bubnuorexa [JOK
XMMHAYECKHX 3JIEMEHTOB VA- https://m.edsoo.ru/7f41a63
rpymisl. A30t, pochop u ux 6
COCIMHEHUS
2.4 | OOmast xapaKTepUCTHKA 8 1 2 bubnnorexa [JOK
XUMHAYECKHX 3J1eMeHTOB [VA- https://m.edsoo.ru/7f41a63
IpyIIBL. YTIEpOoa U KPEMHUM U 6
WX COCTUHCHUS
Hroro o pasneny 25
Pa3znea 3. Mera/liibl M MX COeIHHEHHS
3.1 | O0mue cBOMCTBA METAILIOB 4 bu6nmoreka [JOK
https://m.edsoo.ru/7f41a63
6
3.2 | BaxHeiimme MeTaIbl U X 16 1 2 bu6mmoreka [IOK
COCIMHEHUS https://m.edsoo.ru/7f41a63
6
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 | BemecTBa u MaTepuabl B 3 bu6mmoreka [JOK
KM3HH YeJIOBEeKa https://m.edsoo.ru/7f41a63
6
Hroro o pasneny 3
PesepBHOE Bpems 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB 68 4 7

110 TIPOT'PAMME
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