PACCMOTPEHO

PykoBogurens [IIMO -
€CTECTBEHHO-HAYHHOTO LIMKIa
MOV "COLl ¢. Pednexrop
Epmosckoro paiona
CaparoBckoii o6nactu" um.
['epos Coretckoro Coroza

Jany k:g;gs,a A. CD
(/7 f/ /77 V/

J
/

[Iporokon 1 ot «29» asrycra
2024 r.

[Tpumakosa I". K.

COI''TACOBAHO

3amecruTens aupekropa MOY
"COLL c. Pednekrop
Epmiosckoro paiiona
CapatoBckoit o6nactu" uMm.
["epos Coserckoro Corosa
Janykanosa A.O.

Y

JlecnoBa H.IT.

«30» aBrycta 2024 r.

YTBEPXJIAKO
Hupexrop MOY «COUI c.

CapaToBCKOH 00JIACTH HM.

I'epost Coserckoro Coroza

Hanykanopa A.D.
S

PABOYASA TITPOI'PAMMA

yueOHoro npeamera «XUMMUS» (ba3oBbiil ypOBeHb)

15t o0ydaromuxcs 8-9 kinaccon

rlonnucau Monuxapnosa
Csernana B"MMMMDOBMG

I I On M Ka DN: CN=Tlonukapnosa Csetnana
Bnauumpoeua
SN=Monukapnosa, G=Csertnana
p n o a CHWNC=05771729895, O="
MYHULIMNANLHOE
OsulEOEPASOBATEanOE
BeT n a YUPEXAEHWE "CPEnHﬂﬂ
OBWEOBPA3OBATEN!
WKONA C.PE®NEKT! OP
H a EWOBCKOro PAMOHA
:noro no:yusma
MecTononoxenmne: Mecto
UpoBHa =0,

Bnagumuposra,
E-roﬂactshkola@ymdox u,
WHH=641301327807,

UM.FEPOS COBETCKOIMO
COKO3A NAHYKANOBA A.0> ™
T=anpexrop, L=c. Pechnextop,
S Capavomu obnacrs, C=RU

CAPATOBCKOW OBNACTH™
Foxit Readérm

PaCCMOTpCHO Ha 3aCCaaHuHn
neaarorudycCKoro CoOB€ra

npotokoi Ne 1ot 30.08.2024 r.

c. Peduiexrop 2024

Pednexrop Epmosckoro paiiona




|. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITIPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OEPA3OBAHUSA (FA30BbIN YPOBEHb)

OcBoenne yueOHOro mpenmera «buonorus» Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
JOJDKHO OOECIICYUTh JIOCTHKCHHE CICAYIOUIMX OOYYarOIIMMUCS IPEAMETHBIX, JMYHOCTHBIX W
MCTAIIPECAMCTHBIX PC3YJIbTATOB.

HNPEIMETHBIE PE3YJIBTATHI

B coctaBe mpeaMeTHBIX pE3yNbTaTOB IO OCBOCHHIO 00s3aTENBHOIO  COJAEpIKAHMUS,
YCTaHOBJICHHOTO  JaHHOW  (efepanpbHOM  pabouell  mporpaMMoil,  BBIACISIOT:  OCBOCHHBIE
00yJaroIMMUCS. HAYYHBIE 3HAHWS, YMEHHS U CIIOCOOBI JCHCTBHM, CICIU(PUIESCKHUE I TPEIMETHON
ob0nactu «XHUMHS», BHUABI JIEATEIHHOCTH IO TOJYyYEHUIO HOBOIO 3HAHUS, €r0 HHTEpIpeTaIuH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K konmy oOyuenuss B 8 kjacce mpeaMETHBIE PE3yNbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTH y OO YJAIOIINXCS YMEHUI:

® PacKpbIBATh CMBICI OCHOBHBIX XMMHUUYECKUX IMOHSITUH: aTOM, MOJIEKYJa, XUMUYECKUN JIEMEHT,
MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAasi W MOJIEKYJsipHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHas
Macca, MaccoBasi JOJsI XMMHUYECKOrOo 3JeMEHTa B COCIUHEHUH, MOJISIPHBIM 00BEM, OKCHI,
KHUCJIOTa, OCHOBAHHUE, COJb, DJEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHHUS, XUMHYECKas
peaknusi, Kiaccu(HKaIMs peaklui: peakiMH COCTUHEHUS, PEaKIUU Pas3lIOKCHUs, PeaKInu
3aMeIIeHUs], peakui 00MeHa, SK30- M PHAOTEPMUUYECKUE PEAKIIUH, TEIUIOBOM 3 (deKT peakiuu,
SJIpO aTOMa, SJIEKTPOHHBIN CJI0M aToma, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYECKas CBS3b,
MOJIsIpHAss U HENOJISIpHAs KOBAJICHTHAs CBs3b, MOHHAs CBS3b, MOH, KaTMOH, aHWUOH, PacTBOD,
MaccoBas JI0JIsI BEMIECTBA (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN W IPUMEHSTh 3TU MOHATUS NPU
ONMCaHNM BEIIECTB U UX MPEBPAIICHUN;

® JCIOJIb30BaTh XMMHYECKYI0 CHUMBOJHMKY JJII COCTaBJieHHUS (OpPMYJI BEIIECTB M ypPaBHEHHIA
XUMHYECKUX PEAKIIUI;

® OMNpeeNsITh BaJECHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTETIEHh OKHCIICHUS
JJIEMEHTOB B OWHApHBIX COCTUHEHHSX, MPUHAATCKHOCTh BEIIECTB K OMPENEIEHHOMY Kiaccy
coeMHEHMH Mo hopMyliaM, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAS! M MOHHAs) B HEOPTaHUYECKUX
COEMHEHHUSIX;

e packpbiBath cMbIci [Iepuoanueckoro 3akona /[. 1. MeHneneeBa: 1eMOHCTPUPOBATh IOHUMAHUE
MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHUX DJJEMEHTOB OT HX TOJIOKEHHUS B
[Tepuonuueckoit cucreme, 3aKOHOB COXPAaHEHUSI MACChI BEILIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa ABOraipo;

® ONWCHIBATh W XapakTepus3oBaTh Tabmu4yHyro (opmy Ileprogmdeckoit CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB: pPa3INuaTh MOHITHS «TJIaBHas moArpymnmna (A-rpymma)» u «mododynast moarpymnmna (b-
TpymIma)», Majable U OOJbIINE IEPHOIbI, COOTHOCUTH 0003HAYEHH S, KOTOPBIE UMEIOTCS B TaOIUIE
«Ilepuognyeckas cucrema xumuueckux »diaeMmeHToB JI. WM. MenzaeneeBa» ¢ YHCIOBBIMHU
XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB W 3apsn sjpa, odiiee
YHCJIO AJIEKTPOHOB U PacCHpeieNIEHUE UX MO IEKTPOHHBIM CIOSIM);

e KJIacCHU(UIMPOBATH XUMUUYECKHUE DJIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XMMHUYECKHUE PEAKIINH
(0 UMCITy ¥ COCTaBY y4acTBYIONIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY D (DEKTY);

® XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB,
MOATBEPKJasi  ONHCAaHUE IPUMEpPAMH  MOJICKYJSIPHBIX ~ YPABHEHHH  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUI;



IIPOTHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HUX KayeCTBEHHOIO COCTaBa,
BO3MO>XHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALICHUN B PA3JIUYHBIX YCIOBUIX;
BBIYHCIIATh OTHOCUTENBHYIO MOJICKYJSIPHYIO M MOJISIDHYIO MAaccChl BEHIECTB, MacCOBYIO JIOJIO
XMUMUYECKOI0 3JIeMEeHTa 10 (opMyse COEIUHEHMs, MAacCOBYIO JOJIO BEIIECTBAa B PacTBOpE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKIuu;
IIPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIbHON NEATEIbHOCTU — QHAJIIM3 U CUHTE3, CPABHCHHUE,
0000111eHIEe, CUCTEMATU3ALNIO, KIACCU(UKALMIO, BBISIBICHHE MPUYUHHO-CIEICTBEHHBIX CBS3EH
— Il U3y4YEHUS CBOMCTB BEIIECTB M XMMHUYECKMX DPEAKLMM, €CTCCTBEHHO-HAy4YHBIE METOJBI
[O3HaHUs — HaOJIOJeHUe, W3MEpPEHHe, MOJICIMPOBAHUE, OSKCIEPUMEHT (pealbHbli U
MBICJICHHBIN );
ClleZIoBaTh MpaBHJIaM I10JIb30BaHUS XUMHUYECKON MOCYOH U JIaOOpaTOPHBIM 000pYAOBaHUEM, a
TaKXKe MpaBuiiaM OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMH IO BBITIOJTHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB IO TOJYYEHHIO M COOMPAaHUIO Ta3000pa3HBIX BEIIECTB
(BomopoAa M KHUCIOpOJAa), NPUTOTOBJICHUIO PACTBOPOB C ONpEAENEHHONM MaccoBOW Joieit
pacTBOPEHHOIO BEUIECTBA, IUIAHMPOBATb W IPOBOJUTH XHWMUYECKHE DSKCIEPUMEHTBI IIO
pacro3HaBaHUIO PACTBOPOB IENOYEH W KHUCIOT C TOMOIIBI0 HWHAMKATOPOB (JIAKMYC,
beHondTanenH, METUIOPAHK U APYTHE).

K kxoHuy oOyueHus B 9 kiacce IpeIMeTHbIE pe3ylbTaThl HA 0A30BOM YPOBHE JIOJIKHbI
oTpaXkaTb C(HOPMUPOBAHHOCTH y OOYUAIOLIMXCS YMEHUH:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKUX NOHATHNA: XMMUYECKHUM DJIEMEHT, aTOM, MOJIEKYJIA,
UOH, KaTUOH, AaHHUOH, IIPOCTO€  BEIIECTBO,  CIOKHOE  BEUIECTBO,  BAJICHTHOCTD,
ANEKTPOOTPHULATEbHOCTh, CTENEHb OKUCIIEHUS, XMMHMYECKas pEaKIHs, XUMHUYECKasl CBS3b,
TEIUIOBOU A(PQPEKT peaKkiu, MOJb, MOJSPHBIA 00BEM, pacTBOP, HIEKTPOIUTHI, HEIJICKTPOIUTHI,
UIEKTPOIUTUYECKAs JUCCOLMALUSA, PEAKUMd HOHHOrO OOMEeHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHe, OOpaTUMble M HEOOpaTHUMbIE pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu, OKWUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAHOBJIEHUE, aJUIOTPOIHMS,
aMm(pOTEepHOCTh, XUMUYECKas CBsI3b (KOBAJICHTHAsl, MOHHAs, METAJUINYECKasi), KpUCTAIIIMYECKast
pelmérka, KOppo3us METAJIOB, CIUIABBI, CKOPOCTb XUMHYECKOW pPEaKIUH, MPEAEIbHO
nonyctumast konueHntpauus [1/IK Bemecrsa;
WJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKHUX MOHATUN U IPUMEHSTH 3TU MOHATHS IPU
OIMCAaHNU BELIECTB U UX NPEBPALLEHUN;
UCTOJIb30BaTh XUMHUYECKYI0O CHUMBOJHUKY Ui COCTaBJIeHUs (POpMyN BEIECTB U ypaBHEHUH
XUMHYECKUX PEAKIIUI;
ONPEAEIATh BAJIEHTHOCTh M CTENEHb OKHUCIECHUS XUMHUYECKMX D3JIEMEHTOB B COCIUHEHMSIX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTh BELIECTB K ONPEAECNEHHOMY KJIacCy COEIMHEHUM Mo
(dbopMynaM, BUJI XUMUYECKON CBSI3M (KOBaJICHTHAs, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX
COEMHEHUSX, 3apsi/l MOHA MO XUMHUYECKOW (opMmyre, XapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHUH, TUI KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,
packpsiBaTh cmbica Ilepuonmdeckoro 3akona JI. M. MenneneeBa M JEMOHCTPUpPOBATh €0
MIOHMMAaHME: OIMCBHIBATh M XapaKTepu3oBaTh TabnuuHyro (opmy Ilepuoanyeckoil cucTembl
XUMHUYECKHUX 3JIEMEHTOB: pazfinyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «moOouHas
noarpynna (b-rpynma)», maneie u Oosbliue NEPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOpHIE
UMEIOTCS B TNEPUOIAMYECKONW TalNuIle, C YUCIOBBIMH XapaKTEpPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj spa, oOlee YUCIo JIEKTPOHOB U pacipeesieHHe uxX
10 3JIEKTPOHHBIM CJI0SIM), OOBSCHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 2JIEMEHTOB
U X COCOUHEHMM B IPEleNax MajiblX IEPHUOAOB M IVIABHBIX HOAIPYNI C YYETOM CTPOEHUS HX
aTOMOB;



e Kiaccu(UIUPOBATh XUMHUYECKHE JIEMEHTBI, HEOPTaHMUECKUE BEIIECTBA, XMMHUUYCCKHE PEaKIHU
(Mo 4YmMCIly W COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3¢ GdeKTy, Io
W3MEHEHHUIO CTENEHEH OKUCTICHHUS XUMUYECKUX JIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBATh) OOIIUE W CIEMU(PUYIESCKUE XUMHUYECKHE CBOWMCTBA IMPOCTHIX U
CIIOKHBIX BEIECTB, MOATBEPK/Iasi ONMMCAHNE TIPUMEPAMH MOJICKYJISIPHBIX U MOHHBIX YpaBHEHHMA
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;

® COCTaBIIATH YPABHECHHUS dJCKTPOIUTHUECKON AUCCOIMAIINH KUCIIOT, MEI0YCH U COJICH, MOJIHBIC U
COKpaIlEHHbIC YPAaBHEHHS PEaKIMii HOHHOTO OOMEHa, YPaBHEHUS PEaKIIMi, IOITBEPIKIAFOIIIX
CYIIECTBOBAHHE TEHETHUYECKON CBSI3U MEKIY BEIIECTBAMU PA3JIMYHBIX KJIaCCOB;

®  PACKPBIBATh CYNIHOCTh OKHUCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA TOCPEIICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEAKIIHA;

® TIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCIMOCTH OT UX CTPOCHHS, BO3MOKHOCTH MPOTCKAHHUS
XUMHAYECKHX TPEBPANICHUN B PA3JIMUHBIX YCIOBHSIX;

® BBHIYUCIISATH OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYEO MAacChl BEUIECTB, MacCOBYIO IOJIIO
XUMHAYECKOTO 3JIeMEeHTa 10 (opMyse COCITUHEHHs, MAacCOBYIO TOJIO BEIIECTBAa B PacTBOPE,
MIPOBOJIMTH PACUETHI [0 YPABHECHUIO XUMHUYECKON PEaKIUH;

e coOmoaTh MpaBUIIa MOJB30BAHMS XUMHUECKOW MOCYAOH M J1a00paToOpHBIM 00OpYHIOBaHHEM, a
TaK)Xe MpaBWia OOpAIICHHS C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKIIUSMHU IO BBITOJHEHUIO
1a00paTOPHBIX XMMUYECKHX OIBITOB IO TOJYYCHUIO M COOMPAHHI0 Ta3000pa3HbIX BEIECTB
(aMMHaKa 1 yriaeKucioro rasa);

® TPOBOJIUTH pEAKIUH, TOATBEPKIAIOIINE KAYSCTBEHHBIM COCTaB Pa3IUYHBIX BEIICCTB:
pacro3HaBaTh ONBITHBIM IMyTEM XJIOPHI-, OpOMHI-, MOJAUI-, KapOoHat-, docdar-, cuimkar-,
cynbdar-, TUAPOKCUA-HOHBI, KATHOHBI AMMOHHSI W HOHBI H3YYCHHBIX  METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHHUECKUX BEIICCTB;

® [PUMEHATH OCHOBHBIE OTNEPAINU MBICIUTEIHLHOW JACSITEILHOCTH — aHAJIN3 W CHHTE3, CPaBHEHUE,
00001IeHNe, CHCTEMATH3aIUIO, BBISBICHHE MPUYUHHO-CICACTBCHHBIX CBS3€H — JIJIST U3YyYeHUs
CBOMCTB BEIIECTB W XWMHUYECKHUX pEaKIIHii, €CTeCTBEHHO-HAyYHbIE METOJbI TMO3HAHUS —
HaOIoIeHne, U3MEPEHNe, MOJICIIUPOBAHNE, YIKCIIEPUMEHT (peaibHbI U MBICTICHHBIH ).

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE ~ pe3yibTaThl OCBOCHHMS MPOTPaMMbI  OCHOBHOTO  00mIero o0Opa3oBaHUs
JOCTUTAIOTCSL B XO7le OOYYEHHUs] XUMHU B €IHHCTBE y4eOHOW M BOCIHTATEILHOU JEATEIBHOCTH B
COOTBCTCTBUH C TPAAUIIMOHHBIMU pOCCHﬁCKI/IMH COHUOKYJIBTYPHBIMU U AYXOBHO-HPABCTBCHHBIMH
HCHHOCTAMMU, IIPUHATBIMHU B O6HICCTBC npaBujiaMM MW HOpMaMH TIIOBCACHHA U CHOCO6CTBYIOT
[pOoIIeccaM CaMOITO3HAHUsI, CAMOPA3BUTHS M COIHATH3AIINN 00yJarOIIHXCS.

JIMYHOCTHBIE  PE3yJNbTaThl OTPAKAIOT T'OTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOH ITO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ " paClIupCHUE OIbITa ACATCIBHOCTH Ha eé OCHOBC,
B TOM YHUCJIC B YaCTH.

1) naTpHOTHYECKOT0 BOCIIUTAHHUSI:

[ICHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY WM HAYIHOMY
HacJI€AU, IIOHUMaHUA 3HA4YCHUA XUMHUYECKOU HAayKM B JXHU3HU COBPEMCHHOI'O O6HleCTBa,
CIIOCOOHOCTH BIIAJETh JOCTOBEPHON HH(OpMAIUEH O TEPENOBBIX IOCTIKEHHUAX H OTKPBITHAX
MHPOBO# U OTCUECTBEHHOM XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpA U
0011IecTBa;

2) rpasKIaHCKOro BOCTIMTAHUS:

NpPE/CTABICHUS O COLMAIBHBIX HOPMax M TMPaBWIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHUBCEC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B 06H_ICCTBGHHO HOHe3HOﬁ,
y“IGGHOHCCHCI[OBaTeHBCKOf/'I, TBOp‘{eCKOfI u  JApyrux BHIaX JOCATCIBbHOCTH, TOTOBHOCTH K
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pa3HooOpa3HON COBMECTHOM NEATEIBHOCTH IMpPHU BBHIMOJHEHUH YYEOHBIX, MMO3HABATEIbHBIX 3ajad,
BBIMIOJIHEHUM XWMHYECKUX JKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB, CTPEMJICHHUS K
B3aMMOINOHMMAHUIO M B3aHMMOIIOMOIIM B IIpolLEecce 3TOW Yy4eOHOW JesATeTbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE IOBEJECHUE U MOCTYNKH CBOMX TOBAPUILEH C MO3ULUHU HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUs NOCIEACTBUM TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEUIECTBE U XMMHUYECKON PEaKIMH, COOTBETCTBYIOILNE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM U COCTaBIAIOIIME OCHOBY Ul TOHHMAaHUS CYIIHOCTH
HAyYHOH KapTHHBI MHUpA, MPEICTABICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOJBI,
B3aMMOCBSA35X YEJIOBEKA C IIPUPOJHOM CPENOi, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE Ha IIOJyYEHUE HOBBIX 3HAHMM II0 XUMUH,
HeoOXoauMble i OOBSICHEHUS HaONIOJAaeMbIX IPOLECCOB M SIBJICHUM, I103HABaTEIbHOM,
MH(POPMAIIMOHHON M YUTATENBCKOW KYJIbTYpPbI, B TOM YHCIIC HaBBIKOB CaMOCTOSTEIBHON pabOThI C
Y4eOHBIMH TEKCTaMH, CIPABOYHOH JIUTEPATYpOH, JOCTYMHBIMH TEXHHYECKUMH CPEICTBAMHU
MH(GOPMALIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYEHUI0 U T03HAHMIO, JII0OO3HATENBHOCTh, I'OTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMI0, MPOEKTHOM M HCCIEI0BaTEIbCKON JEATENIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS 00y4YEHUS B ajbHEHIIEM;

4) popMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIECHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha
310pOBbIIl 00pa3 )KU3HU, OCO3HAHUE TOCIEICTBUNA U HENIPUITHE BPEIHBIX MPUBbIUEK (YIIOTPEOICHUS
QJIKOTOJII, HAPKOTUKOB, KYpPEHHs), HEOOXOIUMOCTH COONIONEHHS TMpaBuUi OE30MacHOCTH MpH
00palIeHn! ¢ XUMHUYECKIMH BEIIECTBAMH B OBITY U pEIbHOM KHU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K MPAKTUYECKOMY H3YYEHHUIO MpodeccHil U TpyAa pa3iIMyHOIO poja, YBaKEHUE K
TPYAy U pe3ysibTaTaM TPYAOBOH AESITEIbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUN 10 XUMHH, OCO3HAHHBIA BBIOOpP MHIMBUAYAIbHON TPAEKTOPUU MPOJOKEHUSI 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX WHTEPECOB H
notpeOHoOCTeH, ycnemHoil npodeccuoHaNIbHON AESITEeNbHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBAThCS B MPO(eccroHalIbHO cpeie;

6) IKOJIOrNYECKOT0 BOCTIUTAHUSI:

HKOJIOTUYECKU 11eJIecO00pa3HOe OTHOIIEHHE K MPHPOJIe KaK HCTOYHUKY XH3HM Ha 3eMie,
OCHOBE €€ CyIIECTBOBAaHUS, MOHMMaHWE IIEHHOCTH 3JI0pOBOrO M 0Oe30macHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PM3MUECKOMY U MCUXUYECKOMY 370POBbIO, OCO3HAHHE
LIEHHOCTH COOJIIO/IeHUs MpaBuil 0€30MacHOro MOBEACHMs MpH padoTe C BELIECTBAMH, a TaKKe B
CUTYaLUAX, YTPOXKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPUMEHSATHh 3HAHUS, MOJydaeMble NpU M3YYeHWU XUMHHM, IS pelIeHHs 3ajad,
CBA3AHHBIX C OKPYXKaroLEel MPUPOIHON CPEeNOM, sl MOBBILICHUS YPOBHS dKOJIOTHYECKOU KYJIBTYPBHI,
OCO3HaHHUA TJI00ATBLHOrO XapakTepa IKOJIOTHYECKUX MPOoOJIeM U MyTed UX pelIeHUs MOCPEICTBOM
METOJI0OB XMMHH, 3KOJOTUYECKOTO MBIIUIEHUS, YMEHHUS PYKOBOACTBOBAThCS UM B ITO3HABATEIILHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHON MIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX pe3yJbTaTOB BBIIENAIOT 3HAUYUMBbIe JUIS  (OPMHPOBAHUS
MHUpPOBO33pEHUsl OOIIeHAyYHbIE TOHATHS (3aKOH, TEOpHs, NPUHIMI, THIOTe3a, (aKT, CUCTEeMa,
MPOLIECC, AKCIIEPUMEHT U JPYroe.), KOTOpbIe HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
mpeaMeTax U MO3BOJIAIOT HAa OCHOBE 3HAHUI M3 3TUX NMpeAMETOB (OPMHUPOBATH IMPEICTABICHHUE O
LIEJIOCTHOM HayyHOW KapTHHE MHUpPA, U YHUBEpCaJbHbIE y4deOHbIE JIeicTBUS (IIO3HABaTENbHBIC,



KOMMYHHKATHUBHBIC, PETYISITHUBHBIC), KOTOpPBbIE OO0ECHeunBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITETbHOMY IIJITAHUPOBAHUIO M OCYILIECTBICHUIO YUEOHON JEATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Jjornyeckue aeiicTBHA:

YMEHHUSI UCII0JIb30BATh MPUEMBI JIOTHUECKOTO MBILIUIEHUS IPY OCBOCHUU 3HAHUM: PACKPbHIBATh
CMBICII XUMHYECKUX MOHATUHN (BBIACIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTUMU TOHSTUSMHM), MCIOJNB30BATh MOHATHUS Ui OOBSCHEHUS OTHENbHBIX ()AaKTOB U SIBICHUH,
BBIOMpATh OCHOBAHHUS M KpPUTEpPUM Ul KIACCU(PUKALMKA XMUMHYECKHUX BEIIECTB M XHUMUYECKUX
peaKIMii, yCTaHABIMBATh NMPHUYMHHO-CIICACTBEHHBIC CBA3M MEXKAY OOBEKTAaMH H3YyUCHHsI, CTPOUTH
JIOTUYECKUE pacCyXACHUsS (MHAYKTUBHBIE, IEAYKTUBHBIE, II0 AaHAJIOIMM), JAEJaThb BBIBOABI U
3aKJIIOUEHUS;

yYMEHHE NPUMEHATHh B IPOIECCe MO3HAHMS MOHATUA (IIPeIMETHBIE M METalpeJIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENM, MWCIOIb3yeMble B XHMHUH, MpeoOpa3oBBIBAaTh HIMPOKO
IIPUMEHSIEMbIE B XUMHUHU MOJEIIbHbIE IPEACTABICHUS — XMMHUYECKUN 3HAK (CHUMBOJ 3JIEMEHTA),
XuMHueckas Gopmyia U ypaBHEHHUE XUMHUECKON PeaKIMK — MPU PEIICHUN y4eOHO-TI03HaBaTEeIbHBIX
3a/a4, ¢ Y4ETOM ITHUX MOJENBHBIX MPEACTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKU M3y4aeMBIX OOBbEKTOB — XMMHUECKHUX BELIECTB U XUMUYECKUX PEAKIIii, BBISBISTH 0OIIME
3aKOHOMEPHOCTH, MPUYMHHO-CIIECTBEHHBIE CBSI3M W IPOTUBOPEUYUS B M3y4aeMbIX IIpolLieccax U
SIBJICHUSIX.

Ba3oBble uccienoBarebckue 1edCTBUS:

YMEHHE UCII0JIb30BaTh IMOCTABJIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS, a TAKKE B
KAauecTBE OCHOBBI JJIs1 (POPMUPOBAHHUS TUIIOTE3bl IO MPOBEPKE IPABHIBHOCTH BbICKA3bIBAEMBIX
CYXKJICHU;

MpHOOpeTeHUEe OMbITa MO0 IUIAHWPOBAHUIO, OpPraHU3allMd U TPOBEACHHUIO YYCHHUYECKUX
HKCHEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM Ipollecca, CaMOCTOSATENIHO MPOTHO3UPOBATH €ro
pe3ynbrar, (QopMyiaHpoBaTh OOOOIIEHHMS W BBIBOJABI IO pe3yJlbTaTaM MPOBEAEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATH OTUET O MPOJIeNIaHHOM pabdoTe.

Padora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, aHAM3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIMIO PA3TUYHBIX BUAOB U
(¢bopM TmpencTaBiIeHMs, IMOJY4aeMyI0 U3 pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJSIpHAs JHUTepaTypa
XUMHUYECKOTO COJIEp KaHMsI, CIIpaBOYHbIE MOCOOUsI, pecypchl VMHTepHETa), KpUTUYECKU OIIEHMBATh
MIPOTHUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPUMEHSITh Pa3IUYHbIe METOJBI M 3allpOoChl MPHU MOHCKE M 0TOOpe MHpOpMaIluu U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JJISi BBIINOJHEHHUS Y4€OHBIX M MO3HABATEIbHBIX 3aJ]1a4
OnpeAeNéHHOr0 THIA, NPUOOpETEeHHE OmbiTa B O00JACTH HCHOJIb30BaHUS HHPOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOM AKTHUBHOTO HCIIOJIb30BAHUS PaA3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BEIOUPATh ONTUMATBHYIO (hOpMY TIpeACcTaBlIeHUs] HH(GOPMAIIUN
U WUTIOCTPUPOBATh pelIaeMble 3a/ladll HECIOXKHBIMU CXE€MaMH, AuarpaMMaMu, ApyrumMu (popmamu
rpauKy U UX KOMOMHAITUSIMU,

YMEHHUE HCIOJb30BaTh M aHAIM3UPOBAaTh B IMpoliecce Y4eOHOH M HCCIeI0BaTEIbCKON
JEeSTeNbHOCTH WH(OPMAIIMIO O BIUSHUU MPOMBIILIIEHHOCTH, CEIbCKOTO X03sCTBAa U TPAHCIIOPTa Ha
COCTOSIHME OKPY>KaIOLIe MPUPOTHON Cpeibl.

KomMmyHukaTHBHbBIEe yHHBepcaibHble yueOHbIe 1eliCTBUS:

YMEHHUS 33]1aBaTh BOMPOCH (B XOJe JUayiora U (W) AUCKYCCHH) MO CYIIECTBY 00CYXaaeMoit
TeMbI, (HOPMYIUPOBATH CBOU MPEIOKESHHSI OTHOCUTEIHHO BHITIOTHEHHSI PEATIOKEHHOM 3a/1a4;

YMEHHS TPEJICTaBISTh MOJyYEeHHBIE Pe3yNbTaThl O3HABATENbHON AEATEIbHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JAeJaTh MPE3CHTALUIO PE3YIbTATOB BBIOJHEHUSI XUMHUUECKOT0 SKCIIEpUMEHTA
(;mabopaTopHOro oOIbITa, J1a0OPaTOPHOH PabOTHl MO HMCCIEIOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO
IIPOEKTA);



yMEHHUSI y4eOHOro COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIbHON W
HCCIIEI0OBATENBCKON ACATEIbHOCTH NIPU PELICHUH BO3HUKAIONIIUX MpoOJIeM Ha OCHOBE y4éra o0IuX
MHTEPECOB U COIJIACOBaHMs MO3ULMHA (00CyXJeHHs, OOMEH MHEHUSMH, «MO3IOBBIE LITYPMBI»,
KOOpJUHALMsI COBMECTHBIX ACUCTBHMH, ONPEACICHUE KPUTEPUEB II0 OLICHKE KA4eCTBA BBIIIOJHEHHOU
paboThI U ApyTHeE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1efiCTBHUS:

YMEHHME CaMOCTOSITENIBHO ONPEACIATh LEIu JEATCIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJIMPOBATh U IIPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTh, BHIOUpATh Hanbosee
3¢ deKTUBHBIE CIIOCOOBI pelIeHus] Y4eOHBIX U MO3HABATENBHBIX 33134, CAMOCTOATEIBHO COCTABIIATh
UM KOPPEKTUPOBATH IPEMIOKECHHBIM aJrOPUTM JIEUCTBUM NPU BBIIOJHEHUM 3aJaHUU C y4ETOM
IIOJly4YeHHUsT HOBBIX 3HaHUI 00 H3ydaeMbIX OOBEKTaX — BELECTBAX M pPEaKLHUAX, OLICHUBATh
COOTBETCTBHE ITOJIyYEHHOTO PE3yJIbTaTa 3asBJICHHOMN LIEJIM, YMEHHUE HUCIIOJIb30BATh U AHAJIU3UPOBATH
KOHTEKCTBI, ITPEJIaracMble B YCIOBUU 3aJaHUMN.

Il. COIEP’)KAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaJbHbIE XUMHUYECKHE MOHATHS

[Ipenmer xumuu. Posib XuMuK B )KU3HU YelOBEeKa. XUMHUS B CUCTEME HayK. Tena u BelecTna.
du3nyecknue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeriecTB. [loHsaTue 0 MeTogax Mo3HaHUS B
xumud. Yucreie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHTh. CUMBOJIBI XUMUUYECKHUX 3JIEMEHTOB. [IpocTeie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumuyeckas (opmyna. BareHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENbHAS MOJIEKysipHas Macca. MaccoBast
JIOJISI XUMHUYECKOTO JIEMEHTA B COCIUHEHHH.

KommuectBo BemectBa. Monbs. MoisipHas macca. B3anMOCBsI3p KOJIMYECTBA, MAacChl U YHCIIA
CTPYKTYPHBIX €IMHHUII BemlecTBa. Pacy€Tel mo hopMyrnaM XMMHUYECKUX COSTUHEHHH.

Ou3nyeckue M XUMHUYECKHE SBICHUSA. XUMHUYECKas peakuus U e€ TpHU3HAKU. 3aKoH
COXpaHEHHUsI MAacChl BEIIECTB. XHMMHUUYECKHE ypaBHeHMs. Kiaccudukaiuss XUMHUYECKUX pPEaKIuit
(coemuHeHus, pa3IoKEeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKON MOCYAOH, TpaBwiIaMu pabOThl B JabOpaTopuul U MpUEMaMU
oOpamieHusi ¢ J1aboOpaTopHbIM OOOPYJOBAaHWEM, HM3YUY€HHE M ONUCAaHWE (PU3UUYECKHX CBOMCTB
00pa3IoB HEOPTaHWYECKUX BEIIECTB, HaOMIOAeHHE (pU3ndecKux (IJIaBJIECHHUE BOCKA, TasHUE JIbIA,
pacTupaHue caxapa B CTYIKE, KAICHHE W KOHJEHCAIUS BOJbI) U XUMHUYECKHUX (TOPEHHE CBEYH,
MPOKAIMBaHWE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCIIOTOW) SBICHHM, HAOIIOJICHUE U
OMHCaHWE TPHU3HAKOB MPOTEKAHUS XMUMHUYECKUX peakiuil (pa3ioXKeHHe caxapa, B3anMOJCHCTBHE
CEepHOIl KHUCIIOTBI C XjopuaoMm Oapusi, pasznoxenue ruapokcuaa meau (II) mpu HarpeBanuw,
B3aUMOJICHCTBHE keme3a ¢ pacTBopoM conu menu (l1), n3yuenne crocoOoB pasneneHus: cMeceil: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHHE, BBIMAPUBAHUE, AUCTUIUIALNSA, XpoMmaTorpadus, TMpoBeICHHE
OYHCTKM TIOBapeHHOW conM, HAOIIOJeHHEe U ONHCAaHWE pe3yJIbTaTOB MPOBEACHUS OIIbITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAaHEHHUsT MaCChl, CO3/IaHNE MOJIEICH MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopon — 31eMEeHT M IPOCTOE BEIIECTBO.
Haxoxzaenue kucrmopona B mpupoje, PU3NYECKUE M XUMHYECKHE CBOWCTBA (peaklUd TOPECHHS).
Oxkcunpl. [lpumenenne xkucimopoma. CrmocoObl MOTyYeHUS KHUCIOpoAa B JIA0OpaTopuu U
npoMeblnieHHocTH. KpyroBopoT kucimopoaa B mpupoje. O30H — auioTpomnHas MOAUQPHUKAIMS
KHUCJIOPO/Ia.



TernnoBoil >PQeKT XUMHUYECKOH peakuuu, TEPMOXUMHUYECKHE ypaBHEHHS, DHK30- U
SHAOTEPMHUUYECKUE peakuuu. TOIIMBO: Yroidb W METaH. 3arps3HEHUE BO31yXa, YCUJIECHHE
nmapHUKOBOTO 3 dekTa, pazpyieHrne 030HOBOTO CIIOS.

Bogopon — anemeHT 1 npoctoe BemiecTBo. HaxoxaeHue Bonopoaa B npupoje, Gpusndeckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus1. Kucnotel u conu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopel. Hacelmennsle u
HEHACBIIIEHHbIE PACTBOPBI. PacTBOpMMOCTH BemiecTB B BoJe. MaccoBast 10Js BEIIECTBA B pacTBOPE.
Xumnueckue cBoiicTBa Bojabl. OcHoBaHus. Pojib pacTBOpOB B MpUPOAEC UM B JKU3HU UEIOBEKA.
Kpyrosopot Bozbl B ipupojie. 3arps3HeHHe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA IPUPOJHBIX BOI.

Knaccudpukanus neopranmueckux coeauHenudd. Oxkcunpl.  Kiaccupukanus OKCHIIOB:
cosieoOpasymorire (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIe) U HecojeoOpaszyomue. HomeHknaTypa
okcu10B. DU3nUeCcKre U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydueHue okcuaoB.

OcHoBanus. Knaccupukanuusg OCHOBaHMN: IIENOYM UM HEPACTBOPUMBIE  OCHOBAHUS.
Homenkiarypa ocHoBaHuil. ®u3nyeckue W XHMMHYECKUE CBOMCTBAa OcHOBaHWUU. [lomydyeHue
OCHOBaHMM.

Kucnotel. Knaccuduxarus xucinor. Homenknatypa kuciaor. Du3ndeckue M XHUMUYECKUE
cBoricTBa KUCHOT. Psag akruBHocTr MmetaiuioB H. H. bekerosa. [lonmydyenue Kucior.

Comu. Homenknatypa coseil. @uznueckre 1 XuMU4YeCKre cBoicTBa coseil. [lomyuenue coneil.

I'eneTnueckas cBsI3b MEXKIy KJIaCCAMH HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii 3xcnepumenm:

KAueCTBEHHOE OIpE/EIICHUE COAEpkKaHUs KHUCIOpOoAa B BO3JyXe, MOJIy4YeHHe, coOupaHue,
pacrno3HaBaHME€ W M3yYEHUE CBOMCTB KHUCJIOpOZa, HAOJIOJEHUE B3aUMOJICHCTBUS BEILECTB C
KHCIIOPOJIOM M YCJOBHSI BO3HMKHOBEHHS U TMpEKpallleHuss TOpeHus (moxapa), O3HAKOMIICHHE C
o0pa3liaMu OKCHJIOB U ONMCAaHUE UX CBOMCTB, MOJyYeHHE, COOMpaHHe, paclio3HaBaHUE U U3yueHHe
CBOKMCTB BoOJIOposa (TOpeHue), B3aumojelcTBue Boaopoga ¢ okcuaom Menu () (Bo3moxkHO
WCIIOIb30BaHUE BHUEOMATEpUAIOB), HaOMIOIeHHEe OO0pa3loB BEIIECTB KOJUYECTBOM 1| MOJb,
HCClieIoBaHNE 0COOEHHOCTEH pacTBOPEHUS BEIECTB C Pa3IMYHON pacTBOPHUMOCTbIO, TPUTOTOBJICHUE
pacTBOPOB C ONPENEIEHHON MacCOBOM JIOJIEW pacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBUE BOJIBI C
MeTalIaMu (HaTpueM M KajbplueM) (BO3MOXKHO MCIOJB30BaHUE BHJIEOMATEPUANIOB), UCCIIEJOBaHHE
0o0pa30B HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACcCOB, HAOIOJEHHUE W3MEHEHUS OKpacKu
WHIMKATOPOB B pacTBOpax KHUCIOT U HIeNouel, u3ydeHue B3aumojeicTBus okcuma memau () c
pacTBOPOM CEpPHOM KHUCIOTBHI, KHCIOT C METajulaMH, pEakUUil HeWTpanu3aluuu, [OJydYeHHE
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajlla APYTMM M3 pacTBOpa COJIM, PEUICHHE
AKCIIEPUMEHTAJIBHBIX 33a4 1o TeMe «BakHel1re Ki1acchl HEOPraHMUECKUX COSTUHEHUI.

Ilepuoanyecknint 3akon u Ilepumoamueckas cucrema xumMH4yeckux diemenros JI. H.
Menpeaeesa. Crpoenne atoMoB. XHMHYeCKasi CBs3b. OKHMCINUTEIbHO-BOCCTAHOBHUTE/IbHbBIC
peakuuu

[lepBble MONBITKM KiIacCU(PHUKAUU XUMHYECKUX 3J1eMeHTOB. [loHsTHE O rpymnmax CXOIHBIX
JJIEMEHTOB (ILEJIOYHBIE U LIEIIOYHO3EMENIbHBIE METAJLIbl, TaJIOT€Hbl, MHEPTHBIEC T'a3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3ytoT aM(pOTepHbIE OKCUIbI U THIPOKCHIBI.

[Tepnonnueckuit 3akoH. Ileprnoanueckas cucrema xumuyeckux siuemeHToB 1. 1. Menneneesa.
Kopotkonepuoanas u niuHHOnepuoaHast popmsl [leproauueckoit cuCTEMbl XUMHUYECKHUX AJIEMEHTOB
J. U. Menneneesa. Ilepuoast u rpynmsl. DU3HYECKUN CMBICIT IOPSIIAKOBOIO HOMEPA, HOMEPOB
MEepPUO/Ia U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTtoMHbIX siaep. M3oronbl. DnekTpoHbl. CTpoeHUE SJIEKTPOHHBIX
000109eK aTOMOB TepBhIX 20 XUMUYECKUX A1eMeHTOB [lepnoanyeckoit cuctemsr J{. 1. Menneneena.
XapakTepUCTUKAa XUMHUYECKOIO 3JIEMEHTA IO ero mnojoxxkeHuro B Ilepmommueckon cucreme [, .
Meneneesa.



3aKOHOMEPHOCTH HM3MEHEHHUs pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIIaM U MEPUOIAM.

3nauenue [lepumoanueckoro 3akoHa u Ilepuoguyeckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB JIJIsI
pa3BUTHS HayKu U npakTuku. [. . MeHneneeB — yu€HbIN U rpak JaHUH.

Xumnueckasi cBsi3b. KoBaneHTHas (MoJisipHAast U HEMOJIAPHAs) CBSI3b. DJIEKTPOOTPUILIATEIBHOCTh
XUMHUYECKUX AJIeMEHTOB. VIOHHas CBS3b.

Crenenb okucieHus. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iporiecchl OKucCiIeHus u
BOCCTaHOBJIEHUS. OKUCINUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3Y4YCHHE 00Pa3I0B BEUIECTB METAIJIOB U HEMETAJIOB, B3aUMOJICHCTBUE THAPOKCHU/IA IIMHKA C
pacTBOpamMH KHCIIOT U IIeJIouei, IPOBEICHUE OMBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX pEaKuil (TOpeHue, peakuu pa3ioKeHUs, COSTUHEHHS).

Mesicnpeomemmunle ceazu

Peanuzarust MexnpeAMETHBIX CBA3EH IPU U3YUCHUH XUMHH B 8 KJIaCCE OCYILECTBIISIETCS Yepes
UCIIOJIb30BaHUE Kak OOLIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TOHATUH, SBISIOMIUXCS
CUCTEMHBIMU JIJIS1 OTJENBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTecTBEHHO-HAY4YHbIE MOHATHS: HAay4YHBIA (DaKkT, TUIIOTE3a, TEOpHsl, 3aKOH, aHAJU3,
CUHTE3, KIaccu(PHKaIms, IepuoInIHOCTh, HAOI0ICHUE, SKCIICPUMEHT, MOCIMPOBAHNE, U3MEPCHHE,
MO/ICJIb, SIBJICHHE.

®uzuka: wmarepusi, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIbI,
PaAMOaKTUBHOCTh, MOJIEKYJIa, SJICKTPUUECKUN 3aps/l, BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, I'a3, PU3NUYCCKUE BEIIMUUHBI, SIMHULIBI H3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3161, COITHIIE.

buonorus: porocunres, qpixanue, onochepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJE3HbIE UCKOMAeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo n xumuuyeckasi peakuus

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa xumuuyeckux anemMeHToB /1. 1. Menneneesa.
Crpoenue aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX DJIEMEHTOB TEPBBIX TPEX
MEPUOJIOB, Kalus, KAJIbLUSA M HX COCAUHEHUN B COOTBETCTBHUU C IIOJIOKEHHUEM DIIEMEHTOB B
[Iepuoanueckoi cuCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJIbI XHMHUYECKOW CBSI3U. THUOBI KPHUCTAIUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKOW CBSI3H.

Knaccudukamnms 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSILIMXCA K pPa3jIMYHbIM KJacCaM HEOPraHMYECKHUX COCAMHEHUHM, TEHETUYeCKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukamnmss XuMUYECKUX peaKIuil M0 pa3IuYHBIM TpHU3HaKaM (M0 YUCIYy M COCTaBy
YYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIIOBOMY d(PEKTy, 10 M3MEHEHHUIO CTETICHEH OKUCIEHUS
XUMHYECKHUX DIIEMEHTOB, 10 OOPAaTUMOCTH, MO YYaCTHUIO KaTalnu3aTropa). JK30- U SHAOTEPMHUYECKUE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTne o ckopoctn xumuueckod peakuuu. [loHsiTHe 00 00paTHUMBIX M HEOOPATHMBIX
XUMHYECKUX peaknusx. [[oHsTHEe 0 TOMOT€HHBIX U IFeTEPOTeHHBIX peakuusax. [lonarue o xkaranmse.
[TonsiTue 0 XxXuMHUUYeCcKOM paBHOBecHH. PaKTOPHI, BIUAIOIIME HA CKOPOCTh XMMHUUYECKON pEAKLUUU U
MOJI0)KEHUE XUMHUUECKOTO PABHOBECHS.

OKHCIIUTENTbHO-BOCCTAHOBUTENIBHBIC ~ PEAKIIMU, JJICKTPOHHBIM  OajaHC  OKHUCIIHMTEIBHO-
BOCCTAaHOBUTENbHOW peakiuu. (CocTaBiI€HHWE YpPABHEHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ KCTOIb30BAaHUEM METO/1a JIEKTPOHHOTO OanaHca.



Teopust 3MEKTPOIUTHUECKON AMCCOLMALMM. OJIEKTPOJIUTHI M HEDIEKTPOJIuThl. Kartuonsl,
aHMOHBI. MEeXaHU3M JHCCOLMAIMY BEIIECTB C PA3JIMYHBIMU BUAAMU XUMHUYECKOW cBszu. CTerneHb
nucconuanui. CHIbHbIE U c1a0ble 3eKTPOIUTHI.

Peakuuu monHoro oOmeHa. YcioOBUS NPOTEKaHUs pPEaKIMii MOHHOTO OOMEHa, MOJIHbIE U
COKpalI€HHbIE HOHHBIE YypaBHEHHUs peakiuil. CBoiicTBa KHCIOT, OCHOBaHMl M COJE€H B CBETE
MIPEJICTABICHHUIA 00 IEKTPOIUTUYECKON qucconuanuu. KauecTBeHHbIe peakiiuu Ha HOHBL. [ToHsTHE 0
TUJPOJIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE C MOJEJISIMUA KPUCTAININYECKUX PEIIETOK HEOPTaHNYECKUX BELIECTB — METANIOB
u HemeTtauioB (TpaduTa ¥ anmasa), CIOKHBIX BEIIECTB (XJIOpHIA HATPUs), HCCICIOBAaHUE
3aBHUCHUMOCTH CKOPOCTH XMMHUYECKOU PEaKIUu OT BO3JICHCTBUS PA3IMUHBIX (DaKTOPOB, UCCIIEIOBAHHE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IMpollecca IUCCOLMALUU KUCIOT, MIENo4Ye U cojeit
(BO3MOYKHO MCIIOJIb30BaHUE BUAEO MAaTEPUAJIOB), IPOBEICHUE ONBITOB, MJUTFOCTPUPYIOLIUX MPU3HAKU
MIPOTEKAHUS PeaKInii HOHHOTO oOMeHa (00pa30BaHME OCa/IKa, BHIICICHHUE Ta3a, 00pa30BaHUE BOIBI),
OTBITOB, WJUTIOCTPUPYIOIIUX TMPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii (ropeHue,
peaKuuu pasloKEHUs, COCJAMHEHHUA), PACMO3HABAHHE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO
KaueCTBEHHBIX PEaKIUii Ha HOHBI, PEIIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl M MX coeIMHEHUSA

OO0mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTEICHU
okucienusa. CtpoeHue u (u3MUECKHE CBOIICTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XHUMHUYECKUE
CBOMCTBa Ha TMpuMepe XJopa (B3aUMOJEHCTBUE C MeETaUIaMH, HEMETaJUlaMH, IeJI0YaMHu).
XnopoBogopoa. CosstHasi KUCJIOTa, XMMHUYECKHE CBOMCTBA, IMOJydyeHUEe, MpuMeHeHue. [lelicTtBue
XJIOpa M XJIOPOBOJAOPOZA Ha OpraHU3M uejoBeKka. BakHeiiine XJIopuibl M UX HAXO0XKJICHUE B
MIPHUPOJIE.

OOmast xapakrepuctuka syeMeHTOB VIA-rpynmbel. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUECKHe CBOICTBA MPOCTHIX BELIECTB —
KHCIIOpO/ia U cepbl. AJUIOTPONIHBIE MOIU(UKALIUK KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA CEPBHI.
CepoBosiopoJi, cTpoeHue, GU3ndeckue U XuMHUeckue cBoiicTBa. OKCHABI cepbl Kak MpeCTaBUTENN
KUCIOTHBIX OKcHIoB. CepHas kucioTa, (U3MYECKHMe M XHMHUYECKHe CBoiicTBa (oOmiue Kak
MIpPeJICTaBUTENs Kjacca KUCIOT U creuupuyeckue). XUMUUYECKHE pEeakIMM, JieXkallue B OCHOBE
MIPOMBIIIJIEHHOTO crocoba moiy4yeHus cepHoi kuciothl. IIpumenenue cepHoil kuciotel. Conu
CepHON KMCJIOTHI, KadeCTBEHHasl peakius Ha cynbpaT-uoH. HaxoxneHue cepbl U €€ coelMHEHUN B
npuponae. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMU CEPBI (KUCIOTHBIE T0XK/IH,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIOCOOBI €T0 MPEI0TBPAIICHHUS.

O6mass xapakrtepuctuka »3ieMeHTOoB VA-rpynnbel. OcoOE€HHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe CTENIEHH OKHCICHHS. A30T, paclpoCTpaHEHHE B MPHUpoOJE, pru3nueckrue U XMMUYECKHE
cBoiictBa. KpyroBopor azora B mpupoge. AMMHaK, ero (uU3M4eckue M XMMHUYECKHE CBOICTBA,
nojiyueHue 1 npuMmenenune. Coau aMMOHMS, UX (U3HUECKHe U XMMHYECKHE CBOMCTBA, MPUMEHEHHE.
KauecTBeHHast peakuus Ha HOHbI aMMOHHUS. A30THas KHUCJIOTa, €€ MOJIydeHue, (U3NYECKUEe U
XUMHUYECKHe CBoicTBa (00mIMe Kak TpeACTaBUTENs Kiacca KHUCIOT U crheuupuyeckue).
Vcnonp3oBaHne HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHHEPAJIbHBIX yIO0OpeHHH. XHMHUYeCKoe
3arpsi3HEHUE OKPY KaloUIeil cpesibl COeIMHEHUAMHU a30Ta (KUCIOTHBIE AOXAH, 3arpsA3HEeHHE BO3IyXa,
mouBHl U Bo0EMOB). Docdop, amnorponubie Moaupukanuu Gocdopa, Gusnueckue U XUMHUIECKHE
cBoiictBa. Oxcua ¢ochopa (V) u docdopHas kucnora, pu3MUecKue W XUMUYECKHE CBOICTBA,
nony4yenue. McnonszoBanue ¢pocharoB B kKauecTBe MUHEPATBHBIX YI0OpEHUH.

O6mast  xapaktepuctuka 3yeMeHTOoB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. YTJIEpoAd, aJJIOTPOINHbIE MOAU(UKAIMM, PacHpOCTpPaHEHUE B
npupoje, GU3NUecCKue M XUMHYECKHe CBOWCTBa. Ancopbumsa. KpyroBopoT yriepoga B mpHpone.
Oxcuapl yriaepona, ux (u3MyYecKHMe W XUMHUYECKHE CBOMCTBA, JCWCTBUE HA >KUBbIE OpPTaHU3MBI,
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MOJYYCHUE W TMPHUMEHEHHE. DKOJOTMUYECKHe MpoOJIeMbl, CBs3aHHbICE ¢ okcuaoMm yriepoma (I1V),
TUIIOTE3a III00aJbHOTO MOTEIJICHUs KiIuMarta, TapHUKOBbBIH 3¢ dekT. YrompHas KHcIoTa U €€ COJH,
ux ¢u3nyecKkue M XUMHUYECKHE CBOMCTBa, MoiydeHue U npumeHeHue. KauecTBeHHas peakiusi Ha
KapOoHaT-uoHbI. Mcnonb30BaHue kapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanbHBIe TMOHATHS 00 OPraHWYECKHX BEIIECTBAX KAaK O COCOUHEHUSAX YIepona
(MeraH, 3TaH, 3TUJIEH, alleTWJICH, 3TAaHOJ, TJUIEPUH, YKCycHas kuciorta). [IpupoaHble MCTOUHUKH
YTJIEBOJIOPOIOB (yroJib, IPUPOIAHBINA Ta3, He(Th), MPOAYKTHl MX MEpepadOTKu (OEH3MH), UX POJIb B
ObITy W TpoMbIIICHHOCTU. [loHATHE O OMOJOrMYECKM BaXKHBIX BEIIECTBAX: JKUpPax, Oenkax,
YIJIeBOAaX — M HX POJIM B IKU3HM 4YeloBeKa. MarepuaibHOE E€IWHCTBO OPraHHUYECKUX |
HEOPraHUYECKUX COCAHMHEHUN.

Kpemuuii, ero pusndeckue u XuMHYECKHUE CBOMNCTBA, OJyuyeHUE U npuMeHenune. CoeTuHeHUs
KpemMHHs B mpupozae. O6mue mpexacraBienuss o6 oxcuzae kpemuus (1V) u kpeMHHEBOH KHUCIOTE.
Cunukarbl, WX WCHOJB30BaHWE B OBITY, B MPOMBIIUIEHHOCTH. BakHeiIne CTpOUTEIbHbIE
MaTepuasbl: KepamHKa, CTeKJo, IIeMeHT, OeToH, xkene300eToH. [Ipobiembl Oe3omacHOro
WCIOJIb30BAaHUS CTPOUTENBHBIX MaTepUasoOB B MOBCEAHEBHON )KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHWMYECKHUX BELIECTB, CBOMCTB COJISHOM KHCJIOTBI, NPOBEICHUE
KayeCTBEHHBIX PEAKIMHA Ha XJOPHJI-UOHBI M HAOJIOJCHHWE MPU3HAKOB HX HPOTEKAHHUS, OIBITHI,
oTpaxkarolye (GU3NYEeCKUe M XUMHYECKHE CBOMCTBAa TaJlOr€HOB U UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BAaHNUE BUJIEOMATEPHUANIOB), O3HAKOMJIEHME C O0pa3laMu XJIOpPHUIOB (TaJOreHuioB),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl U €€ COECIUHEHUSMU (BO3MOXKHO  MCIOJIb30BaHHUE
BUJiEOMATEpPUAIIOB),  HAOIMIOZEHHWE  Ipolecca  OOYyrJMBaHMs — caxapa  1ojA  JACHCTBUEM
KOHIIGHTPUPOBAHHOW CEpHOW KHCIIOTHI, M3YY€HHE XUMHUYECKHUX CBOMCTB pa30aBIE€HHOW CcepHOMU
KHCIIOTBI, IPOBEJCHHE KadeCTBEHHOM peaklUuu Ha cynb(aT-uoH W HaONI0/ICHHE IpU3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBAMH a3oTa, ¢gocdopa M UX COECTUHEHHM
(BO3MOXXHO HCHOJIBb30BaHUE BHJIEOMATEpUANIOB), 00pa3llaMu a30THBIX U (OchHOpPHBIX YAOOpEHMIA,
nojry4eHue, coOupanue, pacro3HaBaHUE U U3y4Y€HHUE CBOICTB aMMMaKa, MPOBEJICHHE KaueCTBEHHBIX
peakuuii Ha HOH aMMOHUS U (pochaT-MOH U U3yUeHHE NMPU3HAKOB UX MPOTEKaHUs, B3aUMOICHCTBHE
KOHILEHTPUPOBAHHON a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXHO MCIIOJIb30BAHME BHUAEOMATEPUATIOB),
U3yuyeHHe MojeNed KpUCTAJUIMYECKUX peIIEToK anmasa, rpadura, ¢ysiepeHa, 03HAKOMIIEHHE C
IPOIIECCOM  a/IcOpOLIMM  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MIPOTUBOra3a, IMOJyuyeHue, coOupaHue, paclio3HaBaHWE M H3Y4YEHHME CBOICTB YIJIEKHCIOro Trasa,
MIPOBEJICHUE KAYECTBEHHBIX peakluil Ha KapOOHAT W CHJIMKAT-HOHBl M HM3y4€HHUE MPU3HAKOB HX
IIPOTEKAaHUSA, O3HAKOMJIEHME C NPOAYKIMEW CHJIMKATHOM  IPOMBILIUIEHHOCTH, PpELICHHE
9KCIIEPUMEHTAJIBHBIX 3aa4 0 TeMe «BakHel1e HeMeTallIbl ¥ X COEIUHEHUS.

Metanabl M UX COeIMHEHUS

OO0mas XxapakTepHUCTUKAa XUMUYECKUX AJIEMEHTOB — METaJNIOB Ha OCHOBAaHUH UX IMOJIOKEHHUS B
Ilepnonnueckoit cucreme xumuuyeckux odiaeMeHTOB J[. WM. MenneneeBa W CTpPOEHHsS aTOMOB.
CrpoeHne wMerauioB. Meramndeckass CBsI3b M METalIM4ecKas KpUCTaNIMYecKass pemiérka.
DIJIEKTPOXUMUYECKUH Psii HAMPSDKEHU MeTaiuioB. PU3NYECKUE U XUMUYECKHE CBOMCTBA METAILIOB.
O6mue crnocoObl modydeHus: MeTauioB. [loHsATHEe O KOpPpO3UM METaNlJIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI UX OT Koppo3uu. CruiaBel (CTajlb, YyryH, AIOPATIOMUHUHN, OPOH3a) U UX MIPUMEHEHHE B OBITY
Y IPOMBIILIEHHOCTH.

[Ilenounble MeTaiIbL: TIOJ0KEeHUE B llepuoandeckon cucremMe XUMU4Yeckux 3nemeHToB [l. U.
MenpeneeBa, CTpOCHHE UX aTOMOB, HaXOXACHHE B npupone. Pusndeckne U XMMUYECKHAE CBOMCTBA
(Ha npuMepe Hatpus U Kanus). OKCUIbl U TUAPOKCHUIBI HATpUs U Kanus. [IpuMeHeHne 1enoYHbIX
METaJUIOB U UX COCIUHECHUM.
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[IlenouHo3eMenpHbIE METAIBI MAarHUM M KaJbLUil: nosnokeHue B llepuoanueckoi cucreme
xumuueckux snemeHToB . WM. MeHnneneeBa, CTpoeHHME HUX aTOMOB, HAaxOXAEHUE B NPUPOJIE.
dusnyeckre 1 XMMUYECKHUE CBOMCTBAa MarHus U KayibIus. BakHelme coeTMHEHUS Kalblus (OKCHII,
TUAPOKCH, colin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuogmdeckoil cucreMe Xxumudeckux oanemeHros I M.
MeneneeBa, CTpOCHHE aToMma, HaXOXJeHUE B mpupoge. Puznueckue W XUMHUUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUIPOKCHIA ATFOMUHHUS.

Keneszo: nonoxenne B [leproanueckoit cucreMe xumuieckux anementoB J1. 1. Menpeneena,
CTPOEHUE aToMa, HaxokJeHue B npupoje. Gusnueckne U XMMUUYECKHE CBOMCTBA *kene3a. OKCHUIbL,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U mostyueHue.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE ¢ 00pa3llaMHM METaJUIOB M CIUIaBOB, UX (PU3MYECKHMMH CBOMCTBAMHU, U3yUYCHHE
PE3YIIbTaTOB KOPPO3UHM METANIOB (BO3MOXKHO HCITOJIb30BAHHME BHICOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCH/Ia KAJIBIMS U HATPHS C BOJOM (BO3MOKHO MCIIOIH30BaHNE BUICOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKOM BOABI, IMpollecca TOpeHHUs djKele3a B KHUCIOpoAe (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUATIOB), MPHU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX PEAKUUN Ha HOHBI:
MarHus, KaJbIus, alfoMUHUs, InHKa, kene3a (1) u xxenesa (111), mequ (1), HabmroaeHue U onucanue
MPOIIECCOB OKpAIIMBaHUs TUIAMEHU MOHAMHU HATPUS, Kalus M KaJblus (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), MCCJICIOBAaHUE aM(POTEPHBIX CBOWCTB THAPOKCUAA ATIOMUHUS U THIPOKCHIA
LIMHKA, pEHICHUE YKCIIEPUMEHTAJIBbHBIX 33/1a4 10 TeMe «BakHellre MeTasibl U UX COSIUHEHUSD.

XuMHUS U OKpYKAKLIas cpeaa

BemectBa u Marepuanbl B TMOBCEIHEBHOW >KM3HM 4YesoBeKa. be3zomacHoe HCHob30BaHUE
BEILIECTB U XUMUYECKHUX Peakiuii B ObITy. [lepBast moMoIp npyu XMMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYeCKOe 3arps3HEHHE OKpYXKarouleil cpenbl (MpeaeibHas IOMyCTUMAash KOHIICHTpaLus
Beniects, nanee — [1JIK). Ponb Xxumuu B pemieHnu 3K0I0THYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

n3y4yeHre o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIE MaTEpUAIbI).

Mescnpeomemnmnuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU U3YYEHUH XUMHH B 9 Ki1acce OCYIIECTBISETCS Yepe3
WCIIOb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHM, TaK W TIOHATUN, SBISIOMIMXCS
CHUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBeHHO-HAy4YHbIC MOHSATHS: HAy4YHBIM (PaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJU3,
CUHTE3, KJIaccu(uKaIus, IepuoInyHOCTb, HAOMOIeHUE, SKCIIEPUMEHT, MOJICIMPOBAHKE, U3MEPEHHE,
MO/I€JIb, SIBJICHHUE, TAPHUKOBBIN A (PEKT, TEXHOIOTHsI, MATEPHUAIIBI.

®dusmka: wmaTrepusi, aToM, OJJIEKTPOH, TPOTOH, HEHUTPOH, WOH, HYKIHUI, W3OTOIIHI,
PaaNOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUH 3apsid, TPOBOJHUKH, OJTYIPOBOJIHUKH, JUIIEKTPUKH,
(OTORIEMEHT, BEIIEeCTBO, TeNO, OO0BEM, arperarHoe COCTOSHHE BEIIeCTBa, Ta3, pPacTBOD,
PacTBOPUMOCTbD, KPUCTAIUIMUECKAs PEIIETKA, CIIIaBbl, ((U3UYSCKHE BEIMUNUHBI, SUHUIIBI U3MEPEHHSI,
KOCMHYECKOE€ MPOCTPAHCTBO, TIIaHETHI, 3BE3 b1, COJHIIE.

buonorus: ¢orocunres, apixaHnue, Ouocdepa, 3KOcHCTEMa, MHUHEpAIbHBIE YIOOpEeHUs,
MHUKPO3JIEMEHTHI, MAKPOIIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJE3HbIE HCKOMAeMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC

Ne HaunMeHoBaHMe pa3je/ioB U TeM KosinvecTBo yacoB DJIeKTpOHHbIe (LM (pPOBbIE)

n/n NPOrpamMMbl Bcero KoHTpoabHbIe IIpakTyeckue o0pa3oBaTe/ibHbIE PeCypChl

padoThI padoThI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
X — Ba)kHas o0Jac
11 eclf\e/[(I:/IT;;ocsH]ZHXIfII; I/;II np:KT;zeCKoﬁ 5 2 Eubmorexa IIOK
https://m.edso0.ru/7f41837c
JIeSITENIbHOCTH YEJIOBEKa

12 BemecTBa 1 XuMu4ueckue 15 1 bu6mmoreka [IOK

' peakuuun https://m.edso0.ru/7f41837c

Htoro no pazneny 20

Pa3nes 2. Bakneiimme npeacTaBuTe I HCOPraHHYECKHUX BelIeCTB
21 Bosznyx. Kucnopoa. ITonsitie 06 6 bubmmorexa [IOK

' OKCHJIax https://m.edso0.ru/7f41837c
29 Bonopon. IlonsaTue o kuciorax u 3 1 bubnnorexka [JOK

' COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmoreka [JOK

' OCHOBAHUSX https://m.edso0.ru/7f41837c
24 OcHOBHBIE KJ1acChl 11 1 1 bubnnorexka [JOK

' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro mo pasneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumnueckux djeMeHToB /I. U. MenneneeBa. CtpoeHue arToMoB. XuUMH4YeCKasi
cBsI3b. OKNCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUN

3.1

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX d1eMeHTOoB JI. 1.
MenaeneeBa. CtpoeHne aToma

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

X .
3.2 OxmemTentio- 8 1 bubmiorexa LIOK
' https://m.edsoo0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIE PEAKIIMU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edso0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOTPAMME
9 KUIIACC
Ne n/m HaumenoBaHue pa3/ieioB U TeM KosmvecTBo yacos JuiekTpoHHbIE (LU pPOBbIE)
i nporpamMmmsl Bcero Kontpoabnubie IIpakTunyeckue o0pa3oBaTe/bHbIE PeCypPChI
padoThI padoThI
Pa3nes 1. BemecTBo U XMHuyeckme peakuun
11 [ToBTOpEeHue u yrioyOnenue 3HaHUH 5 1 bubmmnoreka HOK
' OCHOBHBIX Pa3zeiioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubmuoreka [IOK
’ peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLMAITHS. 8 1 1 bubmuoreka [IOK
' XUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paszpnen 2. HemeTa/uibl M X COeIMHEHUS
21 OO0mias XxapakTepuCcTUKa XUMHIECKUX 4 1 bubnmoreka [JOK
' snemeHToB VIIA-rpynmnsl. ["amorenst https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 anemeHTOB VIA-Tpymmel. Cepa u eé 6 bubmaorexa LIOK

COCOAMHCHU A

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO6m1as XxapakTepucTUKa XUMHUYECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 1
COCTMHEHUS

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

OOmas XxapakTepUCTHKA XUMHYECKUX
2.4 aneMeHToB |VA-rpynnsl. Yriepon u 8 1 2
KPEMHHH ¥ X COCANHCHUS

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

Utoro no pazneny 25

Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S

. bubnuoreka [{OK
3.1 Obmue cROUCTEA METAMIOB 4 https://m.edsoo.ru/7f41a636
. bubnunoreka LIOK
3.2 Baxkueiiime MeTamisl U UX COSIUHEHUS 16 1 2 https://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemectBa 1 MaTeprainsl B )KM3HU YEJIOBEKA 3 bubmaorexa LIOK
' https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 Bubmiorexa LIOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 7

V. ®opMbl opranu3amnum o0y4deHust
[Tpu u3ydyeHnn y4eOHOTO MpeaMeTa MPUMEHSIOTCS KaK TPaauIlMOHHbIC, TaK U JUCTAHIIMOHHBIE ()OPMBI OpraHu3anuu oOydeHus. J(McTaHIIMOHHbBIE
dbopmbl  O0ydeHHsSI PEATU3YyIOTCSI B OCHOBHOM C TPUMEHEHHEM WH(OOPMAIMOHHO-TEIEKOMMYHUKAIMOHHBIX CETed TMPU  OMOCPEIOBAHHOM
B3anMOJICHCTBUM ¢ oOyuatorumucs. C UCHOIb30BaHUEM JUCTAHIIMOHHBIX O0pPa30BaTEIbHBIX TEXHOJOTHMH MOTYT OpPTaHH30BBIBATHCS CIIEAYIONIHE
dbopMBI 3aHATHUN KakK: OHJAWH — YPOKH, JIEKIMHM, KOHCYJIBTAIMH, TMPAKTHYECKUE 3aHATHS;, J1abopaTopHbIe pPabOThI, KOHTPOJbHBIC DPAOOTHI,
CaMOCTOSITENTbHBIE PAOOTHI.
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