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MHNOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1Mo XMMHH OCHOBHOTO 00mero oopa3zoBanHusi (yriyOJEHHBIN
YpOBEHb) COCTaBJIeHA HAa OCHOBE TPEOOBAaHMI K pe3yjbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeNnbHON MPOrpaMMbl OCHOBHOTO OOIIETr0 00pa3oBaHusl, MPECTABICHHBIX B
OI'OC 00O, c yuetom deaepanbHOil paboueid MporpaMMbl BOCIIUTAHHUS.

[IporpamMma o xumuu pa3zpaboTaHa ¢ LETbI0 0Ka3aHU METOJAMYECKON TOMOIIIN
YUUTENIO B CO3/IaHUU pabouei mporpaMMBI 10 y4eOHOMY MIPEIMETY.

[Iporpamma 1o xuMuUM Aa€T MpEACTaBICHUE O ILEJsAX, OOIel cTpaTeruu
oOy4eHHUs1, BOCIIUTAHUS U Pa3BUTHs 00YyJalOUUXCs CPEACTBAMU YUYEOHOTO MIPEeIMETa,
onpenensieT 00sA3aTebHOe NPEIMETHOE COJEPKAHNUE, €r0 CTPYKTYPY IO pa3iesiaMm U
TE€MaM, paclpeesICHHE MO KJIaccaM, peKOMEHIYEMYIO MOCIEA0BATEIbHOCTh H3yUEHHUS
XUMHUHU C YIETOM MEKIIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH, JOTUKH YICOHOTO
mpolecca, BO3PAaCTHBIX OCOOEHHOCTEH oOywaroumxcsa. B mporpamme mno xumuu
YUUTBHIBAIOTCS BO3MOKHOCTH Y4€OHOTO MpeaMeTa B pealid3aluu TpeOOBaHUM K
IJIAHUPYEMBIM  JIMYHOCTHBIM, METAlPEAMETHBIM M TPEAMETHBIM pe3yJbTaTaM
oOyueHrss W B (OPMUPOBAHMM OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHOM
JESITEIbBHOCTH 00Yy4ar0IIEerocs o OCBOCHUIO Y4EOHOTO COJEpKaHusl.

N3ydyeHne XUMHH Ha YpOBHE OCHOBHOT'O OOIIEro 00pa30BaHUsI OPUEHTUPOBAHO
Ha OOIIEKYJIBTYPHYIO MOJITOTOBKY, HEOOXO0IUMYIO TSt BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTUS HHTEIUIEKTYyaJbHBIX CIIOCOOHOCTEH WU
MHTEPECOB 00YUaIOIINXCsl, Ha TPOJIOKEHUE O0OYUYEHHUs HA YPOBHE CpeaHEro oOIero
oOpa3oBaHUs.

3HaHWE XHUMHHM CIY>KUT OCHOBOM i (OpMUpOBAHUS MHUPOBO33PEHUS
oOy4aronierocs, ero npeAcTaBiIeHU 0 MaTepUaTbHOM €UHCTBE MUPA, BAXKHYIO POJIb
urpaioT GopMUpYEMbIE XUMHUEH TIPECTABICHUS O IPEBPALICHHUSIX YHEPTHH U BEIIECTB
B MpUPOJE, O MyTSAX peleHUus TII00albHBIX MPOOJEeM YCTOMYMBOIO pa3BUTHUSA
YeJIOBEUECTBA — CBHIPhEBOM, DHEPreTHUECKOW, MPOJJIOBOIBCTBEHHON TIpOOIeM,
pO0OJIEMBI 3KOJIOTHYECKON O€30IMacHOCTH, TPOOIIEM 3IpaBOOXpaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET peasin3allii BOZMOXKHOCTEH JIJIsi CaMOpa3BUTUS U OPMUPOBAHUS
KYJbTYPbI IMYHOCTH 00YYaIOMIUXCsl, X 001Iel U (hyHKIIMOHATILHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpMUPOBAHHWE MBINIICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOydarolmuxcsi, HaBBIKOB HMX  CAMOCTOATEIbHOW  y4eOHON  JesITeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M  HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCUOHATILHOM 1eATeIbHOCTH;

3HAKOMUT CO CHeUU(UKON HAYYHOTO MBIIUICHHUS, 3aKIaJbIBACT OCHOBBI
MIPEICTABIICHUA O €IMHCTBE MPUPOJIBI U UYEJIOBEKA, SBIISICTCS KIIOYEBBIM STAllOM B
(hOopMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyUYarOIIUXCS;



crocoOCcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTEeCTBEHHO-
HAyYHBIM 3HAHUSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJAJ B IKOJIOTUYECKOE
00pa3oBaHUE O0YYAIOITUXCSI.

JlaHHble HampaBlieHUsT B OOYYEHUU XUMHUU OOECIEYUBAIOTCS CHEIU(PUKON
collepKaHUsl TpeAMETa, KOTOPBIM SIBISETCS MEJAaroru4eckd aganTUPOBAHHBIM
OTpaXKeHHUEM OTIPEEIIEHHOTO 3Tara Pa3BUTH XUMUU.

YrnyOnéHHbINH Kype XUMUM OCHOBHOTO 00IIIEro 0Opa3oBaHusi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAJIBHBIX TOHITHI XHMHH, OCHOB
HEOPraHWYEeCKON XUMHUHU, OCHOBOIMOJATAIONIMX MPE/CTABICHUNA OO0Iel XUMUu u
OTJICTIbHBIX 3HAUUMBIX MOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa colepkaHus TpOrpaMMbl MO XMMHHM CHOPMHPOBaHAa Ha OCHOBE
CUCTEMHOTO mnojxojga K e€ wu3ydeHuro. CoaepikaHHe CKIAIbIBA€TCS U3 CUCTEMBI
HNOHATUA O XMUMUYECKOM 3JIEMEHTE U BEILECTBE M CHUCTEMbI MOHATUN O XUMHYECKON
peakiuu. O0e 3TH CUCTEMBl OPIraHMW30BaHbl MO MNPHUHIMUITY IOCIIEAOBATEIHLHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETUUECKUX MPEICTABICHUI PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHON TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOIO 3aKOHA XMMUU;

YUYEHUS O CTPOEHUU aTOMa U XUMUYECKOM CBS3H;

IpEeICTaBICHUN 00 ANIEKTPOIMTUUECKON AUCCOIMAIIMY BEILIECTB B PACTBOPAX;

0 XMMHYECKON KHHETUKE U TEPMOJIMHAMUKE.

B ocHOBY TeopeTHUeCKUX 3HAHWH MOJI0KEHBI YMITUPUUYECKH MOTYICHHBIE (DaKTHI.
TeopeTtnueckre 3HaHUS Pa3BUBAIOTCS MOCIIEA0BATENBHO OT OAHOTIO YPOBHS K IPYTrOMY
U obecrieunBalOT OOYYaIOIIKUMCA BO3MOXXHOCTh OOBSICHATH W IPOTHO3UPOBATH
CBOMCTBa, CTPOEHUE U 0OJACTH MPAKTUUECKOTO MPUMEHEHHS U3yYaeMBbIX BEIIECTB.

OcBoeHne coaepKaHusl MPOTrPaMMBbI 0 XUMHUH MPOUCXOIUT C UCIIOJIb30BAaHUEM
3HaHWU U3 paHee M3YYCHHBIX YUYEOHBIX MPEAMETOB: OKPYKAIOIINKA MHUp, OUOIOTHS,
¢du3uKa, MaTeMaTuka, reorpadus, TEXHOJIOTHS, UCTOPHUS.

[IporpaMmma oOCHOBHOro o0mero o0Opa3oBaHUS MO XUMUU (YTITyOJIEHHBIH
VpPOBEHb) OPUEHTUPOBAHA HA COXpAaHEHHE (PYHIAMEHTAJIBHOTO  XapakTepa
oOpazoBaHusl, cieludUKA y4eOHOTO ITpeMeTa U 00eCIeueHe YCIEeITHOTr0 00yYeH s
Ha CIEeAyIlleM YpoBHE oOpa3oBaHusi. B mporpamMme mno XMMHHM peau3yercs
Pa3BUBAIOIIAS U IPAKTUYECKAs HATPABICHHOCTh 00yUYeHUs XUMUH, TudPepeHimanms
oOyueHus1, BKIIOYaromas npopuibHyI0 MOArOTOBKY OOY4YalOIIUXCs U MOCIEAYIOIIEee
caMOOTIpeIesIeHHE B BHIOOpE HarlpaBieHus: 00y4eHus! B TPO(PHIIbHBIX Kiaccax.

VYriyOonéHHoe  W3ydyeHHEe ~ XMMHHM ~ CIHOCOOCTBYET — peanM3aluu  3ajad
npo(hecCHOHANFHON OPUEHTAllMU M HAIPaBJICEHO HA MPEIOCTAaBIEHUE BO3MOXKHOCTHU
KOKIOMY OOydYaromemycsi MpOSBUTh CBOU HWHTEIJICKTyaJbHbIE U TBOPUYECKHE
CHOCOOHOCTH MPHU M3yYEHUHU YYEOHOro mpeaMeTa, HeOOXOAUMBbIE ISl MPOJIOJKEHUS
00pa3oBaHus U TAJIbHEUIIIEH TPYI0BOM AEATEILHOCTH.



[Iporpamma 1o xumuu (yrinyOn€HHBIA ypOBEHb) MpenHA3HAYeHa IS
UCIIONIb30BaHUsI B 00pa30BaTENbHBIX OPraHU3aLUAX, PEATH3YIOIIUX MPOTPaMMbI
audepeHIupoBaHHOTO  (yriyOnéHHOro, NpoGUIBHOTO) H3YYEHHUS OTACIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHMs.

OOpazoBaTenbHble (PYHKIIMM XUMHUHU, H3y4aeMOil Ha yriayOJE€HHOM YpOBHE,
peanu3yroTcs B Tiporiecce (GOpPMHPOBAHUS 3HAHUN OCHOB XWMHYECKOW HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHMS, OONACTH MPAKTUYECKOW AESTeIbHOCTU
YeJIOBEeKa U OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYpHL. 3a/1aya y4eOHOTo IIpeiMeTa
COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMHUYECKUX 3HAHUN — BakHEHIIUX (HaKTOB,
NOHATUM, 3aKOHOB M TEOPETUYECKUX IIOJIOKEHUHM, JOCTYNHBIX 0000IIeHNUH
MHPOBO33PEHUYECKOT0 XapaKTepa, si3blka HAyKH, B MPUOOIIEHUH K HAYYHbIM METOJIaM
MO3HAHUS NpPH HU3YYCHUHM BEIIECTB M XUMHUYECKUX peakuuil, (GOpMHPOBAHUU H
pa3BUTUHU NO3HABATENIbHBIX YMEHUN U CHOCOOOB AESITENBHOCTH U UX NMPUMEHEHUU B
y4eOHO-TI03HABATEIbHON M Yy4eOHO-HCCIEA0BAaTEIbCKON JEATENIbHOCTH, OCBOCHHUU
npaBui1 6€30MacHOro oOpalleHusl C BEIIECTBAMH B IMTOBCEIHEBHOM KU3HH.

Lenu u3yyeHUs XUMHUHU OTPAKAIOT HAMPABIEHHOCTh OOY4YEHHUs Ha Pa3BUTHE U
CaMOpa3BUTHUE JTUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILEH KyIbTYpHI.

N3yuyeHne XMMUHU HAPABJICHO HA JOCTHUKEHUE CIEAYIOINX LEJICH:

(opMupOBaHHE  HHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

(opMuUpOBaHHE CHUCTEMbl XMMHUYECKUX 3HAHMM KaK KOMIIOHEHTa €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA, KAK OCHOBBI ISl IOHUMaHUS XUMUYECKOW CTOPOHBI SIBIICHUI
OKPYAIOILEro MUpPa, OCBOCHUE SI3bIKA HAYKU;

npuodIIeHrue oOydYarommxcsi K  CaMOCTOSITENIbHOM — TMO3HABaTENbHOW U
MCCJIEI0BATENbCKOW NEATEIbHOCTH, K HAYYHBIM METOJaM MO3HaHus, (HOPMUPOBAHME
MOTHBAIIMH U PA3BUTHE CIIOCOOHOCTEN K M3YUECHUIO XUMUU;

dbopmupoBanre  o0mie  (QYHKIMOHAIBHOM W €CTECTBEHHO-HAyYHOU
I'PaMOTHOCTH, B TOM YHCJIE YMEHHUI OOBSCHATH U OLICHUBATH SBJICHUSI OKPYXKAIOILErO
MUpa, UCTIOJIb3YS 3HAHUS U ONBIT, TOJIYYEHHbIC IPU U3YUEHUU XUMHH, IPUMEHSTh X
P pelIeHUHU POoOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM AESITEIbHOCTH;

pa3BuTHE y OOydYamOmMXCS HWHTEpeca K M3YUYCHHI0 XUMUU U cdepam
JESITeIbHOCTH, CBS3aHHBIM C XHMMHEW, MOTHBAIMsI K OCO3HAHHOMY BBIOOPY
COOTBETCTBYIOIIETO NMPOUIIs U HAIPABICHHOCTU JalbHEUIIIET0 00yUeHNs;

OCO3HaHWE IEHHOCTH XMMHMYECKMX 3HAHUN B JKU3HU YEJIOBEKA, MOBBILICHUE
YPOBHSI DKOJOTMYECKOM KYJIbTYpPbl, HENPUATHE AEUCTBUM, NPHUHOCIIIMX BpEX
OKPYXaKOUIEN CPENIE U 3I0POBBIO JIIOAEH;

npuoOpeTeHue OO0YyYaIOUIMMUCS OIBbITa CAaMOIO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIHM ), HEOOXOAUMBIX JIs1 Pa3JIMUYHbIX BUAOB JIEATEIbHOCTH.



Ha yrnyOnénHoe m3yuenue ydeOHOTO mpeamera «Xumus» otBoautcsa mo 102
yacoB B 8 m 9 kmaccax (3 yaca B HEAENI0), TO €CTh 2 4Yaca B HEJENII0 3a CUET
obszarenpHON yactu OOIT OOO u 1 yac 3a cuér wactu OOIT OO0, popmupyemoit
y4aCTHHKaMHU 00pa30BaTeNIbHBIX OTHOIIEHUH. Beero 204 yaca 3a aBa roga oOy4eHusl.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA
(YIJIYBJEHHBIA YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yNbTaThl OCBOCHUSI MPOTrpaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JIOCTUTAIOTCS B XoJi¢ OOYy4YeHHS XHMHH B €IMHCTBE Y4YeOHOU U
BOCIIUTATEILHON JEATEIbHOCTH 00pa30BaTEILHON OpraHu3allid B COOTBETCTBUU C
TPAJUIIUOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMA U JIyXOBHO-HPaBCTBEHHBIMU
IICHHOCTSIMU, TPUHATBIMU B OOIIECTBE NpaBUJIaMU W HOPMAaMH IIOBEACHUS W
CIIOCOOCTBYIOT —MpOIleCCaM  CaMOIIO3HAHMS, CaMOpPa3BUTHUS U COIMATIU3allUU
00yJaromMXxcs.

JIngyHOCTHBIE pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTh 00yJarommxcst
PYKOBOJICTBOBAThCS CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUCHTAIIUN U PacCIIUpEeHUE
OTIBITA JIESITEJILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTprMoTH4YECKOr0 BOCIIMTAHUSA:

IPOSIBIEHWE IIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY,
Hay4YHOMY ¥ UCTOPUYECKOMY HACIIEIMI0, TOHUMAHHUE 3HAUCHUSI XUMUYECKOW HAyKU U
TEXHOJIOTUU B W3HU COBPEMEHHOI0 OOIIECTBa, B pa3BUTUU dKOHOMUKH Poccuu u
CBOETO PETHUOHA;

2) rpaskaaHCKOr0 BOCTIUTAHUSA:

NpeACTaBICHUE O COIMAJIbHBIX HOpMax U TMpaBUiIaX MEXKIUNIYHOCTHBIX
OTHOIIICHUH B  KOJUIGKTHBE, TPOSBICHUEC KOMMYHUKATUBHOM KyJIbTYphl B
pa3zHOOOpa3HOM COBMECTHOM ACSATEILHOCTH;

CTPEMJICHHE K B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B TIpoliecce y4eOHOU u
BHEYUEOHO! eI TeNbHOCTH;

TOTOBHOCTh OIIEHHWBAaTh CBOE IIOBEJACHUE W TOCTYIIKH CBOMUX TOBApHUILEH C
MO3UIIMM HPABCTBEHHBIX M TIPABOBBIX HOPM C Y4YE€TOM OCO3HAHUS MOCJEIACTBUM
MIOCTYTKOB;

3) popMupoBaHUS IEHHOCTH HAYYHOTO MO3HAHUSA:

MHPOBO33PEHYECKUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUYECKON peaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M HEOOXOAMMBIC MJis
NOHUMAaHMS CYIIIHOCTH HAYYHOW KapTHUHBI MUPA;



OCO3HaHWE LEHHOCTH HAyYHOI'O MO3HAHWS JUIsl Pa3BUTHS Ka)KIOrO YeJIOBEKa U
MIPOM3BOJUTENIBHBIX CHJT 00IIIECTBA B IIEJIOM, POJIM U MECTA HAYKU « XHUMUSA» B CUCTEME
Hay4YHBIX MPEJICTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBSI3IX
YeJIoBeKa C MPUPOTHON U TEXHOJIOTHYECKOMN Cpe/ioif;

Mo3HaBaTeNIbHAS MOTUBAIUS U MHTEPEC K 00YyUEHUI0, TOTOBHOCTb U CIIOCOOHOCTh
K CaMOpPa3BUTUIO U CaMOOOpPa30BaHMIO, K HCCIIEIOBATEIbCKON AESATETbHOCTH, K
OCO3HAaHHOMY BbIOOpPY HampaBlIEHUS U YPOBHS JAIbHEUIIETO O0yUYEHUS;

4) BOCIUTAHUSA KYJbTYPHI 3/10POBbSI:

OCO3HaHUE IEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKAa Ha 37I0pOBBbIN 00pa3 >KU3HU, OCO3HAHWE IIOCJECACTBUI W HENPUATHE
BPCAHBIX  MpHUBBIUEK  (YIMOTPEOJCHHUS  ajJKOToJis, HApPKOTHKOB,  KYPCHHS),
HE0OXOAMMOCTH COOIIOAEHUS MPABUIT 0€30ITACHOCTH MTPU 00pALIEHUHN ¢ XUMUYECKUMHU
BEILIECTBAMHU B YUCOHBIX U )KU3HEHHBIX CUTYAIIUSIX;

5) Tpy10BOI0 BOCIIMTAHMS:

(opMHpOBaHHE ILIEHHOCTHOIO OTHOIIEHHUS K TPYAOBOM JEATEIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKAa M K MCCIEIOBATENbCKOW JIESITEIbHOCTU Kak
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE HWHTEpeca K MpOQeccusiM, CBSI3aHHBIM C XUMHUEH, B TOM YHUCIE K
npodeccusiM HaydyHOU cdepbl, OCO3HAHHE BO3MOXKHOCTH CaMOpeaIu3alud B 3TOU
cdepe;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

OCO3HaHWE HEOOXOAMMOCTH OTHOIICHHS K MPHUPOJE KaK MCTOYHUKY YKU3HHU Ha
3emiie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJIOTMUECKOW KYJIbTYpbl: MPUOOPETEHUE  OIbITa
TJIAHUPOBAHMS TIOCTYTKOB U OLIEHKU UX BO3MOKHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIEH
Cpelbl; OCO3HaHHE TI00ATBHOTO XapakTepa 3KOJIOTMYECKHX MpoOJieM W MyTed HX
pEeIIeHus; CIOCOOHOCTh MPUMEHSATH 3HAHUSA, TOJTyYaeMblIe TIPU U3YYCHUN XUMUH, JJIs
pelLIeHUs 3a1a4, CBSI3aHHBIX C OKPYXKAIOLIEH CPEION; aKTUBHOE HENPUITUE JECUCTBUM,
MPUHOCSIIUX BpEJ OKpYXalollel cpesie; OCOZHAHME CBOEHU pOJIM Kak IrpakJlaHWHA U
MOTPEOUTEIS B YCIOBUSAX B3aUMOCBSI3U MPUPOTHOM, TEXHOJIOTUUECKOM U COIMATIbHOM
Cpell; TOTOBHOCTb K YYAacTHIO B MPAKTHUYECKOW MAESTENBHOCTA HKOJIOTMUYECKOU
HaIpaBJICHHOCTH.

METAINPEAMETHBIE PE3YJIBTATHI

MeTtanpeameTHble pe3yiabTaThl OOYYaIOUIMXCS, OCBOUBILUX MPOTpamMMmy IO
XMMHUHU OCHOBHOT'O 00111er0 00pa30BaHusl, BKIIOUYAIOT:

YCBOCHUE MEXKIUCHUIUTMHAPHBIX (MEXKIPEAMETHBIX) TMOHSATUH, OTPaKaroIIMX
MaTepualbHOE €AUHCTBO MUpA U MPOLIECC O3HAHUA (BEUIECTBO, CBOMCTBO, SHEPIHS,



SBJICHUE, HAYYHBIA (DaKT, 3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TEOpHs, HAOIIOICHUE,
U3MEPEHHE, NCCIIEI0BAHNE, SKCIIEPUMEHT U JPYTHE);

OBJIAJICHUE YHUBEPCAJbHBIMU YYE€OHBIMH JACHCTBUSAMH (II03HABATEIbHBIMH,
KOMMYHUKAaTHUBHBIMH, PETYJIATUBHBIMH), BAXKHBIMU U1 MOBBIIEHUS 3P PEKTUBHOCTH
OCBOEHUS COJEpKaHUs y4eOHOTO npeaMeTa, (POpMUPOBAHUS KOMIIETEHIIUN, a TaKXKe
MIPOEKTHO-UCCIIEA0BATEIBCKON JEATEIIbHOCTH 00YJAIOIIUXCS B Kypce XUMUU;

CIIOCOOHOCTh MX HCIOJB30BATh B y4€OHOM, MO3HABAaTEIbHOM M COLMAIIBHON
IPaKTHKE.

Ilo3naBaTejibHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHﬂ

ba3oBble 1ornyeckue AecTBUA:

YMEHUS UCT0JIb30BATh MMPUEMBI JIOTUYECKOTO MBIIICHUS ITPU OCBOCHUY 3HAHUI:
pPacKpbIBaTh CMBICIT XUMUUYECKUX TOHSATUN (BBIACIATH UX CYIIECTBEHHbBIC MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C JPYTMMU MOHSITUAMM); aHAIU3UPOBATh, CPABHUBATH,
00001aTh, BHIOMpPATh OCHOBaHUS i1 KIacCUPUKAUU W  CUCTEMATU3AIUU
XMMHUYECKUX BEIIECTB M XHUMHUYECKUMX PEaKUHi; YCTaHABIMBAaTh NPUYMHHO-
CIIEICTBEHHBIE CBA3M MEXKJIYy OOBEKTAMU M3YyYEHHs; CTPOUTH JIOTUYECKHE
paccyxaeHus (MHIYKTUBHBIC, JEyKTUBHBIC, IO AaHAJIOTUH); TIpeasiaraTb KpUTEpUU 1
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH W TMPOTHUBOPEYHUS B U3Y4YaEMBIX MpoIleccax H
SBJICHUSX; IPOBOJAWTH BBIBOJBI M 3aKIIOYEHHUS; YMEHHS INPUMEHATH B IIPOLECCE
MO3HAHUS TOHSTHS (TPEIMETHBIE U METalpeAMETHBIC), CUMBOJIUYECKHE (3HAKOBBIC)
MOJIEJIA, UCTOJIb3yEMbIE B XMMHUHU, MPEOOPa30BbIBATh MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ DJIEMEHTa), XUMHUYecKkas (opMyna u ypaBHEHHE
XUMUYECKON PEaKIUu — MPHU PEIICHUH YYEOHBIX 3a/lay; C YYETOM JTHUX MOJEIbHBIX
MPEJICTABJICHUN XapaKTEpPU30BaTh NU3y4aeMble XUMUYECKUE BEIIECTBA U XUMUYECKUE
peaKkuuu.

Ba3oBbie ucciaegoBarelbCcKue AecTBUA (METOAbI HAYYHOI0 IO3HAHMS BelIeCTB
U SIBJICHUH):

YMEHUS IPUMEHATH METOAbl HAYyYHOI'O IIO3HAHMS BEIIECTB WM SBJICHUM HA
HMITUPUIECKOM U TEOPETUUYECKOM YPOBHSIX B yUeOHOM MO3HABATEIHLHOU U MPOEKTHO-
HCCIIEIOBATENIbCKOM AEATEIBbHOCTH;

YMEHHUSI HCIIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHUS U CAMOCTOSITEIILHO CTAaBUTh BOMPOCHI; AaHAIU3UPOBATH (DaKThI, BHISBISTH U
(bopMyIHUpOBaTh MIPOOIEMY, OTIPEILCIATH LIEb U 3a/1a91, COOTBETCTBYIOIIUE PEIICHUIO
npoOJeMbl, TpeAsiaraTh OINUCATEIbHYI0 WA OOBSCHUTEIBHYIO THUIIOTE3Y W
OCYUIECTBJISTh €€ IMPOBEPKY; YMEHHUS TMPOBOAUTH U3IMEPEHUS HEOOXOIUMBIX
NapamMeTpoOB, BBIYKMCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS M  DKCIEPUMEHTHI
(peasibHbIE U  MBICICHHbBIE), CAMOCTOSITEIbHO MPOTHO3UPOBATh  PE3YJbTATHI,



dbopMynupoBath 0000I1IEHUS M BBIBOABI MO pe3yJbTaTaM IPOBEACHHOTO OIBITA,
UCCIIEIOBAHMs, COCTABIISITh OTUYET O NMPOJIeIaHHON padoTe;
Pabora ¢ nunpopmanueii:

YMEHHSI OPUEHTHPOBATHCS B PANIMYHBIX MCTOYHUKAX MH(pOpMaluu (HAYy4HO-
HOIYJIApHAs JIUTEepaTypa XUMUYECKOTO COAEPKaHUs, CIIPABOYHBIE TOCOOUS, PECYPCHI
WuTepHera); aHanu3upoBaTh HMHPOPMAIMI0O M  KPUTHYECKH OICHUBATh €€
JOCTOBEPHOCTh M HENPOTUBOPEYHUBOCTb, OTOMpPAaTh W  HUHTEPIPETUPOBATH
MHPOpPMAIMIO, 3HAUMMYIO JJIs pElIeHUs Y4eOHOH 3ajaud; yYMEHUs IPUMEHSTh
pa3ianyHble METOABI U (POPMYIUPOBATH 3aIIPOCHI IPU MOUCKE U 0TOOpE MHPOpMAIUH,
HEOOXOUMOW JUIsl BBIIIOJIHEHUSI Yy4EOHBIX 3ajay; HCIO0JIb30BaTh HWH(OPMALMOHHO
KOMMYHUKATUBHBIE TEXHOJIOTHH U PA3JIMYHbIE TTIOUCKOBBIE CUCTEMBI; CAMOCTOATEIBHO
BBIOMpPATh ONTUMaJIbHYIO (QOopMy mpencTaBieHus HMH(opManuu (cxembl, rpaduki,
AvarpamMmbl, TaOJIULbI, PUCYHKU U Apyrue GOpMbl); YMEHHUS MCIIOIb30BaTh HAyYHBIN
A3bIK B KauyecTBE CpeACTBa pabOThl C XMMHUYECKOM HHpOpManueil; MpUMEHSThH
MEXIpeAMETHbIE ((PU3NYECKHEe U MAaTeMATHYECKHE) 3HAKU U CHUMBOJIBI, (POPMYIIBI,
ab0peBHATYypbl, HOMEHKJATypy, WCIOJb30BaTh W NPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATIISIAHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

1) ymenus oOieHns (MMCbMEHHON U YCTHONW KOMMYHUKAITHH):

MPEICTaBIATh TOJYYCHHBIC PE3yJbTaThl IMO3HABATEIBHOU JCSATEIHHOCTH B
YCTHBIX M MMCHbMEHHBIX TEKCTaX; MyOJIMYHO BHICTYNATh C MPE3CHTAIlMEl pe3yIbTaToB
BBITIOJTHEHUSI XUMUUYECKOTO JKCIIEpUMEHTa (KMCCIIeI0BATENIbCKON J1a0OpaTOPHOU WU
MPaKTUYECKONH pabOoThl, Y4EOHOTO MPOEKTAa); B XOJA€ Auanora v (W) JUCKYCCHH
3aJ1aBaTh BOIIPOCHI 110 00CYXK/1aeMOi TEME U BBICKA3bIBATh UJIEU, (OPMYJINPOBATh CBOU
MPEJIOKEHUS] OTHOCUTEIHHO BBITIOTHEHUS MPEIIOKEHHON 3a1a4H.

2) ymeHus y4eOHOro COTpyAHUYECTBa (rpyIIoBas KOMMYHUKAIUA):

y4acTBOBaTh B TPYMNMOBHIX (opMax pabOThl: TUIAHUPOBATH OPTAHU3AINIO
COBMECTHOM paboThl, ONIPENEISTh CBOIO POJIb, PACTIPEACIATH 3aJa4 MEXKIY WICHAMU
TPYNIBI; BBIMOJTHATH CBOIO YacTh palOThl, KOOPAWHUPOBATH CBOM JEHUCTBUS C
JACUCTBUSIMHU APYTUX WICHOB KOMAaHJBI, OMPEACNIATh KPUTEPUH TI0 OIEHKE KavyecTBa
BBITIOJTHEHHON paboThI; peraTh BO3HUKAIOIIKE MPOOJIEMBl Ha OCHOBE y4eTa OOIINX
MHTEPECOB U COIJIACOBAaHUS TMO3ULIMH, Yy4acTBOBaTh B OOCYXKIEHHUU, OOMEHe
MHEHHUSIMH, «MO3TOBOM IITypMe» U APYTuX (hopmMax B3auMOACHCTBUSI.

PeryisiTuBHbIE YHMBepPCcaJbHbIe YueOHbIe 1eliCTBUSA



OBnaneHne yHUBEPCAIBbHBIMH y4E€OHBIMH  PETYJSTHUBHBIMU  JIEWCTBUAMU
BKJIIOYAET pPa3BUTHUE CaMOOPTaHMU3ALMHA, CAMOKOHTPOJS, CAMOKOPPEKLHH, B TOM
YUCJIE:

YMEHHs pellaTh Y4YeOHbIE U MCCIEAOBATEIbCKUE 3aJaud: CAMOCTOSITEIBHO
BbIOMpaTh croco0 penieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BRIOupaTh Haubosee MOAXO AN ¢ yUeTOM CaMOCTOSATEIBHO BbIIETICHHBIX
KpUTEpUEB), IUIAHUPOBATH CBOIO pabOTy TMpH pEHIeHHH Yy4eOHOW  WIn
UCCIIEIOBATENbCKOM 3a/1auM; Ha OCHOBE IOJYUYEHHBIX PE3yJbTaToOB (POPMYIUPOBATH
00OOLIEHUsT U BBIBOJbI, IIPOTHO3MPOBATh BO3MOXKHOE PA3BUTUE IPOIECCOB;
aHAJIM3UPOBAaTh pE3yJbTaTbl: COOTHOCHUTH CBOM JIEWCTBUS C IIAHUPYEMBIMU
pe3yJbTaTaMH, OCYIIECTBIATh CAMOKOHTPOJIb JAESATEIBHOCTH; KOPPEKTUPOBATH CBOIO
NEATEIIBHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIC pe3yabTaThl OCBOEHUS MPOrPAMMBbI IO XUMHH OCHOBHOTO OOIIETO
oOpa3oBaHMsI Ha YIJIyOJIGHHOM YpOBHE HMEIOT OOIIee CoJiepKaTelibHOe SIpO C
MPEAMETHBIMA PE3yJIbTaTaMH 0a30BOT0 YPOBHsI, COTJIACOBAHBI MEXIY COOOW, YTO
MO3BOJIET PEATM30BBIBATh YTITyOJICHHOE U3YUeHHE KaK B paMKax OT/IEJIbHBIX KJIACCOB,
TaK ¥ B paMKax peaju3aiy MHANBUIYATbHBIX 00pa30BaTEIbHBIX TPACKTOPUIA, B TOM
YUCJIE€ WCIOJb3ys CETEBOE B3aWMOJIeWCTBHE opranuzanuu. l[lo 3aBepuieHun
peanu3aliyd MporpaMMbl YIITYOJICHHOTO YpPOBHSI OOydYaroluecs CMOTYT JeTalbHee
OCBOWTH MaTepHuas, OBIAJCTh PACIIUPEHHBIM KPYTOM IOHSATHH M METOIOB, PEIIaTh
3aa4yn 0oJiee BBICOKOTO YPOBHSI CIIO’KHOCTH.

[IpeameTHbIe pE3yNbTAaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMUCS HAyYHBIX
3HaHWM, YMEHUM U CIIOCOOOB ACHCTBUH, crielmuUUecKuX IJisi MPeIMETHON 00sacTu
«X¥UMUS»; OCHOBBI HAYYHOTO MBIIIJICHUS; BUBI ACSITCIBHOCTH 110 TTOJTYICHHIO HOBOTO
3HAHWS, €r0 HMHTEPIPETAIllMU, NPEOoOpPa30BaHUIO W TMPUMEHEHHUIO B Pa3IMYHBIX
Y4eOHBIX W peaJbHBIX JKH3HCHHBIX YCIOBHUAX; OOECIEYMBAIOT BO3MOYKHOCTH
YCHENTHOTO 00y4YeHHUs Ha CIEAYIONIEM YPOBHE 00pa30BaHUSI.

K kon1y oOyuenus ¢ 8 knacce y odydaromierocst 0yayT chopMUpPOBaHbI CIEAYIOIINE
MPEAMETHBIC PE3YJIbTATHl U3YUCHUS XUMHH HA YTITyOJICHHBIM YPOBHE:

PaCKpbIBaATb CMBICII OCHOBHBIX XHMHYCCKHX TMOHSTHM: aToOM, MOJICKYJIa,
XUMHUYECKUHN QJIEMCHT, METAJlJI, HEMETAJLJI, aJIJIOTPOIIH:A, ITPOCTOC BEIICCTBO, CIIOKHOC
BEIICCTBO, CMCCh (OI[HOpOI[HaH u HeOI[HOpOI[HaH), BaJICHTHOCTb, OTHOCHTCJIbHAA
ATOMHasd W MOJICKYJIApPHAsA MacCa, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJISIpHAsA Macca,
MaccoBasd 04 XHMHYCCKOIoO DJOJICEMEHTAa B COCIMHCHUH, MOJIHpHBIﬁ O6’béM,
OTHOCHUTCJIbHAA IINIOTHOCTH I'a30B, OKCHJA, KHCJI0TA, OCHOBAHHEC, COJIb, aM(bOTCpHBII\/’I



oKkcHua, aM(OTEpHBIN TUAPOKCU, XUMUYECKasi peakuusi, KiIacCUpUKaLUs peaKiuil:
pPEaKLMK COSUHEHUS, PEAKLIUN PA3JI0KEHUS, PEAKIIMK 3aMELEHUs, peaKiuu oOMeHa,
9K30- U DHAOTEPMHUYECKHE PEaKIUHU; TEIUIOBOM 3(QeKT peakuuu; Sapo aroma,
AJIEKTPOHHBIN CJIOW aToma, aTOMHasi opOUTalb, pajnyC aTomMa, XUMHUYEcKas CBS3b,
IOJISIPHAsl M HENOJISIpPHAsh KOBAJICHTHAS CBSA3b, MOHHAS CBA3b, UOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi J0Ji1 BeniecTBa (IIPOLICHTHAs KOHLEHTpalus) B pacTBOPE,
MOJISIpHAsl KOHIIEHTpAalMs BEIIECTBA B PACTBOPE; dIEKTPOOTPULATEIBHOCTD, CTEIIECHb
OKHCJICHUSI, OKHUCJIUTEIM U BOCCTAHOBUTENIM, OKHUCJICHHE U BOCCTaHOBJICHUE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIEC PEAKIIMU, METO/I AJIEKTPOHHOIO OanaHca;

WUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHMUYECKUX IOHATHM U NPUMEHSATH
OTU MOHATHS IPY ONMCAHUY BEIIECTB U UX NPEBPALLICHUM;

HCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JUIsl COCTaBiI€HHUS (POPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

ONpE/EIATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHUSX,
CTENIEHb OKHUCIICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIJICKHOCTh BEILIECTB
K OIpEACIICHHOMY KJIACCy COEIMHEHHH Mo (opmysiaM, BHIBI XUMHYECKON CBS3H
(KOBaJIEHTHOW U MOHHO) B HEOPTaHUYECKUX COCTMHEHUSX;

PaCKpbIBaTh CMBICII 3aKOHOB COXPaHEHUsI MAaCChI BELECTB, IIOCTOSTHCTBA COCTaBa,
ITepuoanueckoro 3axkona /1. . MenneneeBa, aTOMHO-MOJIEKYJIIPHOW TEOPUH, 3aKOHA
ABOrazipo u €ro CiIeACTBHI, NPEACTABICHUNA O HAYYHBIX METOJAX ITO3HAHUS, B TOM
YUCJIE DKCIIEPUMEHTANBHBIX M TEOPETHUECKMX METONAX HMCCIEAOBAHUSA BEIIECTB U
M3YyYECHUsI XUMUYECKUX PEaKLUN;

NEMOHCTPUPOBATh  IIOHUMAHHWE IIEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT MX I10J10KeHUs B [lepronnueckoit cucreme:

OMKCHIBATh U XapaKTepHu30BaTh TabMuuHyro Gopmy Ilepuogmueckoil cuctembl
XUMHUYECKUX 3JIEMEHTOB: paszinyaTh MOHATHS «rJ1aBHas moArpymnma (A-rpymnmna)» u
«mmobounas noarpynma (b-rpymnma)y», «Mainbie mepuoab» U «00JIbIITHE TIEPHOIBI;

COOTHOCUTh 0003HaueHMsI, KOTOopble HMeloTcs B Tabnuue «llepuoanueckas
cucremMa XxuMudeckux anemeHtoB J[. M. MenaeneeBa», C€  YHWCIOBBIMU
XapaKTEpPUCTUKAMU CTPOCHMSI aTOMOB XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsf A1pa,
oOl1ee YUCII0 3JIEKTPOHOB M PACIIPEICIIEHUE UX M0 AJIEKTPOHHBIM CIOSM);

OOBSCHATH CBSI3b TIOJNIOKCHHS 2JJieMeHTa B llepwoguwyeckoit cucteme ¢
pacrpeneneHueM JJIEKTPOHOB 110 DJHEPreTUYECKUM YPOBHSM, MOLYPOBHSAM U
OopOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOOB;

KJacCU(UIMPOBATh XMMHMYECKHE JJIEMEHTbl, HEOPraHMYECKHE BEIECTBa,
XUMHUYECKUE PEAKLMH (10 YUCIY U COCTABY YYacCTBYIOIIMX B PEAKIMM BELIECTB, IO
TerioBoMy 3G (DeKTy);

XapaKkTepu30BaTh (OMUCHIBATH) PU3NUECKUE U XMMHUYECKHUE CBOMCTBA MPOCTHIX U
CJIOHBIX BEUIECTB: KHUCJIOPOJa, BOAOPOJA, BOJbI, OOLIME XMMHUYECKHE CBOMCTBa



OKCUJIOB, KHCJOT, OCHOBAaHMH W COJIEH, TEHETUYECKYIO CBS3b MEXAY HHMH,
MOATBEP)KIAAs  MPUMEpPaMU  MOJIEKYJSIPHBIX ~ YPAaBHEHUH  COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUN;

OMKCHIBATh POJIb KHUCIOPOJA, BOJOPOAA M BOJBI B MPUPOJHBIX MpOIEccax, B
KUBBIX OpraHM3Max, UX MPUMEHEHHE B PA3JIMYHBIX OTPACISAX MPOMBIIIIIECHHOCTH,
BO3MOYKHOE MCIOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSACHATH U IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa
U CTPOCHHS, BOBMOXKHOCTH MPOTEKAHUS XUMHUYECKHX NPEBPAIIECHUNA B pa3IMYHBIX
YCIIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEUIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COEAMHEHHH,
MacCOBYIO JOJIO XHUMHUYECKOTO 3JIEMEHTa N0 (opMylsie COEIMHEHHs, HaXOJIUTh
IpoCTEHIIy0 (GopMyJly BEIIECTBA 110 MACCOBBIM WM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, MOJSIPHYHO KOHIICHTPALMIO BEIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKON pPEAKIUU;

MPUMEHSATh OCHOBHBIE ONEpPALUU MBICIUTENBHOW NEATEIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHUE, 0000IIECHHE, CUCTEeMaTU3alMI0, KIacCU(UKAIIUIO, BBISBICHHE
MIPUYUHHO-CJIEACTBEHHBIX CBS3€M — ISl U3YUYEHHUS] CBOWCTB BEIIECTB U XUMHUYECKHUX
peakiuii, ecTeCTBEHHO-HAy4YHbIE METOJbl IO3HAHUS — HaOJIOJEHHE, HU3MEpPEHUE,
MOJEIIUPOBAHUE, IKCIIEPUMEHT (pEeaJIbHbIN U MBICIIEHHBIN) — JJIsl OCBOCHUS Y4EOHOTO
COJIep KaHUS;

PacKpbIBaTh CYLIHOCTh IPOLIECCOB OKHUCIEHUS U BOCCTAHOBIIEHUS, COCTaBIIATH
YpPaBHEHHUSI TPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKkuil  (METOIO0M
AJIIEKTPOHHOTO OaiaHca);

YCTaHABIMBATh CBS3W MEXKIY peajbHO HAOJIIOJaeMbIMU XUMUYECKUMHU
ABJICHUSIMU U TPOLECCAMHU, MPOUCXOJAIIMMUA B MAKPO- U MUKPOMHUPE, OOBSICHIThH
MPUYUHBI MHOTO0Opa3usi BEIECTB, COOTHOCUTh XMMHUYECKHUE 3HAHUS CO 3HAHUSIMHU
JIpYTUX Y9eOHBIX MPEIMETOB;

coOmro/1aTh npaBuiia 6e3onacHoil paboThl B 1a0OpaTOpUU MPHU UCIOJIb30BAHUU
XUMHUYECKOM MOCYIbl U 000PYI0BaHUs, a TAKKE MpaBuUiia 0OpallleHHsl ¢ BEECTBAMHU B
COOTBETCTBUH C MHCTPYKIUSAMHU BBIOJHEHUS JTA0OPATOPHBIX ONBITOB U MPAKTUY €CKUX
paboT Mo MOTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOJOPOAa ¥ KHUCIOPOIa),
MIPUTOTOBJICHUIO PACTBOPOB C OIPEICICHHON MacCOBOM JI0JEHW PACTBOPEHHOTO
BEILIECTBA, PEIICHUIO HKCIEPUMEHTAIbHBIX 3a7ad Mo TemMe «OCHOBHBIE KJIACCHI
HEOPTraHWYECKUX COCTUHEHUNY;

JEMOHCTPUPOBATh  BJIAJEHHE  OCHOBAMM  XHMHYECKOW  I'PaMOTHOCTH,
BKJIIOUAIOIIEH yMEeHHsI 0€30MacHOr0 OOpalleHus C BEIIeCTBAMH, HCIIOIb3yeMbIMU B
MOBCEIHEBHOM JKU3HHU, a TaKKe€ 3HAHWE MPaBWJ MOBENEHHUS B LEISIX COepeKeHHUs
3JI0POBbs U OKPYKaloUIEH Cpeibl.



K xoniy obydyenus ¢ 9 knacce y odyqaromierocs 0yayT cOpMUPOBAHBI CIETYIOIIHE
IpEeIMETHBIC Pe3yJIbTaThl U3YUCHUS XUMHH Ha YIITyOJICHHBIM YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSATUN: XUMUYECKUN SJIEMEHT,
aToOM, MOJIEKYJIa, UOH, KATUOH, aHUOH, 3JIEKTPOOTPHUIIATEIbHOCTh, CTEIICHb OKUCIICHHUS,
XUMUYECKasl peakius, TeIoBol 23 (PEeKT peakiuu, MoJb, MOJIIPHBIN 00BEM, PacTBOD;

AIEKTPOJIUTBI, HEAJIEKTPOIUTHI, AJIEKTPOJIUTHYECKAs IUCCOLMALNS, PEaKIuu
MOHHOTO OOMEHa, THJIIPOJIU3 CoJiIel, oOpaTuMble W HEOOpaTUMbIE pEaKIIMH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKUUU, OKHUCIUTENb, BOCCTAHOBUTEIND,
OKHCJICHHE U BOCCTAHOBJICHUE, AJIEKTPOJIN3, AJTIOTPOIHUS, aM(POTEPHOCTb, XUMHUECKas
CBsI3b (KOBaJICHTHAs, MOHHAsI, METAJTHYECKAs ), MEKMOJICKYJIIPHBIC B3aUMOICHCTBUS
(BomoponHasi CBsi3b, CWIbl Bau-gep-Baanbca), KOMIUIEKCHBIE  COEIMHEHWS,
KPUCTAJUIMUECKUE perieTKU (MPUMHUTHBHAS KyOudeckas, 00bEMHO-IIEHTPUPOBAHHAS
KyOunueckas, rpaHEelEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHas
IJIOTHOYIIAKOBaHHAs ), KOPPO3UsI METAJUIOB, CILIABBI; CKOPOCTh XUMUYECKON PEaKIInH,
KaTajiu3, XUMUYECKOE€ PAaBHOBECHE, AJIEMEHTHl XMUMHUYECKOW TEPMOAMHAMUKHU Kak
OJIHOM U3 TeOpeTUYeCcKrux ocHOB Xxumuu; ITIK;

WJUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYECKUX MOHATHI U MPUMEHSThH
9TH TIOHATHUSI TIPU OMHUCAHUY BEILIECTB U UX MPEBPAIICHUH;

HCIIOJB30BaTh XUMUYECKYIO CUMBOJIMKY IS COCTaBJeHUS (HOpPMYI BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONpPENEIIATh BAJEHTHOCTh M CTENEHb OKUCICHUS XMMHYECKHUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, NMPUHAJIEKHOCTh BELIECTB K OMPEACICHHOMY
KJIACCY COEIMHEHUH N0 opMysiaM, BUJIbI XUMHUUYECKOU CBsI3U (KOBAJICHTHOW, MOHHOM,
METAJJIMYECKOM) B HEOPTraHUYECKUX COCIMHEHUSX, 3aps]l MOHA IO XUMHUYECKOU
dbopmyrie, xapakTep Cpelbl B BOJHBIX PAaCTBOPAaX HEOPTAaHHMUYECKUX COCAMHEHUH, THUII
KPUCTAJUIMYECKOUN PEIIeTKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbici Ilepuommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATH €T0 TOHUMAHUE:

OTMUCHIBATh U XapakTepu3oBaTh TabaMuHyro dopmy Ilepronuueckoit cucTeMbl
XUMUYECKUX AJIEMEHTOB: pa3auyaTh MOHATHUS «A-rpynmna» u «b-rpymnmnay, «Malble
MIEPUOJIBI» U «OOJBIINE TIEPUOIBI»;

OOBSICHSATH CBSA3b IMOJIOKEHUsT djeMeHTa B llepuomuueckoil cucreme ¢
pacripesieieHueM JJICKTPOHOB [0 DSHEPreTUYECKUM YPOBHSAM, TOAYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPHUOJIOB;

BBIJICJISITH OOIIHME 3aKOHOMEPHOCTH B W3MEHEHWW CBOWCTB JJIEMEHTOB U HX
COEIMHEHUN (KHUCIOTHO-OCHOBHBIX M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
OKCHUJIOB ¥ THIPOKCUIOB) B MPEJIEIaX MaJIbIX MEPUOI0B U TJIABHBIX OJTPYIII C YYETOM
CTPOEHMS UX aTOMOB;



PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTHUECKON Juccolualuy, 3akoHa ['ecca u
€ro CJIEJCTBUH, 3aKOHA JICUCTBYIOIINX MacC, 3aKOHOMEPHOCTEH U3MEHEHHS CKOPOCTHU
XUMHUYECKON peakiuu, HaMpaBJICHUS CMEIICHHUS XHWMHUYECKOTO paBHOBECHS B
3aBUCUMOCTH OT Pa3IM4HbIX (PaKTOPOB;

KJacCU(UIIMPOBATh XHMMHMUYECKHE JJIEMEHTBI, HEOPraHMYECKHE BEIECTBa,
XUMHUYECKHE peakiuu (10 YUCIY U COCTAaBYy yYacCTBYIOIIMX B PEaKIUU BEIIECTB, O
TerioBoMy 3G (deKTy, MO arperaTHoMy COCTOSHUIO pPEareHTOB, MO H3MEHEHHIO
CTENICHEH OKHUCJICHUS XUMHUYECKHUX OJIIEMEHTOB, IO OOpaTUMOCTH, MO YYAaCTHIO
KaTaJIn3aTopa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
pa3INYHBIX KJIACCOB HEOPTaHMYECKUX COEAMHEHUH, MOATBEPXKAAas STO OMHCAHHE
MpUMEPAMH MOJICKYJIIPHBIX U MOHHBIX YPaBHCHHH COOTBETCTBYIOIIMX XHMHYECCKUX
pEaKLnil;

COCTaBJISITh YPABHEHUS: DJIEKTPOIUTHUECCKOM AUCCOIMAIIMK KUCIIOT, IIEI0YeH 1
COJICH; TIOJIHBIE M COKpAIICHHBIE ypAaBHEHHUs pPEaKlUWi MOHHOTO OOMEHA; peaKIIHid,
MOJTBEPXKIAIONINX CYIIECTBOBAHWE TEHETUYECKOW CBSI3M MEXKAY BEIIECTBAMHU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb MPOLIECCOB THIPOIN3a COJIEH MOCPEICTBOM COCTaBICHMUS
KpaTKUX MOHHBIX U MOJEKYJSIPHBIX YpaBHEHUU PEakKihii, CYIIHOCTh OKUCIUTEILHO-
BOCCTAaHOBUTENBHBIX PEAKIIMA MOCPEACTBOM COCTaBJICHMS JJIEKTPOHHOTO OanaHca
ATUX PEAKLINN;

IpeICKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOPAX COJIEH;

XapaKTepu30BaTh (OMHUCHIBATH) (PU3MUECKHE U XMMUYECKHE CBOWCTBA MPOCTHIX
BeLIECTB (KUCIOPOA, 030H, TpaduT, aiMa3, KpeMHUH, 60p, a3ot, hocdop, cepa, XJjiop,
HaTpui, KaJIWi, MarHuii, KajablUi, allOMUHUM, >KeIe30, Melb, LIUHK, cepedpo) u
00pa30BaHHBIX UMU CIIOKHBIX BEIIECTB, B TOM UMCJIE€ X BOJHBIX PACTBOPOB (aMMHAK,
XJIOPOBOAOPO, cepoBomopon, okcuasl yraepoaa (11, 1V), kpemuus (1V), azora (I, 1,
I, 1V, V) u dochopa (lll, V), cepumr (IV, VI), cepuucras, cepnas, a3oTHas,
dbocdopHas, yronpHasi, KpeMHHEBasE KUCIOTHI, OKCUIBI H TUIPOKCUIBI MeTalIoB |A—
HHA-rpymm, amomunust, meau (11), munka, xenesa (11 u 11));

MOSICHATh COCTaB, OTACIBHBIE CIOCOOBI TOMYYCHHS U CBOWCTBA CIIOKHBIX
BEUIECTB (KHUCJIOPOACOAEpkKAallie KHUCIOThI XJopa, a30TUCTas, OOpHas, YyKCyCHas
KHCJIOTBI U X coiu, ranoreHuasl kpemuus (I1V) u docdopa (Il u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OTHCHIBATh POJIb BAKHEHUIIINX W3Y4aeMbIX BEIIECTB B MPUPOAHBIX IMpolleccax,
BIIMSIHUE HA KUBBIE OPTaHW3MBI, PUMEHECHHUE B PA3IMYHBIX OTPACISX SKOHOMUKH,
WCIOJIb30BaHUE JJIs1 CO3/IaHUS COBPEMEHHBIX MAaTEPUaJIOB U TEXHOJIOTHIA;

MPOBOANTH PEAKIMH, TMOATBEPKAAIOIINE KAaueCTBEHHBIM COCTaB Ppa3IUYHbBIX
BELIECTB, PACTIO3HABATH OIMBITHBIM ITyTEM COJIEpKAIIHECs B BOJHBIX PACTBOPAX UOHBDIL:



XJIopua-, Opomua-, noaua-, cyiabdar-, ¢ocdar-, kapboHAT-, CHIHMKAT-, CYIbPUT-,
CynabGua-, HUTPAT- U HUTPUT-UOHBI, TUIPOKCU-MOHBI, KATHOHBI aMMOHUS, MarHus,
KaJbIIMs, aTIOMUHHUS, kese3a (2+) u xenesa (3+), menu (2+), IIUHKA;

OOBSACHATh U TPOTHO3UPOBATH CBOMCTBA BAXKHEUIIUX H3Y4aeMbIX BEILIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BO3MOXXHOCTh NPOTEKaHUs XUMHUYECKHX MPEBPAIEHUNA B pa3IMYHBIX
YCIOBHUSIX Ha OCHOBE PACCMOTPEHHBIX JJEMEHTOB XHWMHYECKOW KHHETHKU M
TEPMOIMHAMUKY;

BBIYKCIIATh OTHOCHUTEIIbHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA 10 OpMYJIe COETMHEHUS, MACCOBYIO JIOJIO
BEILIECTBA B PAcCTBOPE, MOJBHYIO JOJK0 XHMMHYECKOTO 3JIEMEHTAa B COEAMHEHHH,
MOJISIPHYIO KOHIIEHTPAIMIO BEILIECTBA B PACTBOPE, HAXOJUTh MPOCTEUITYIO (POPMYITY
BELIECTBA M0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, MPOBOJUTH PACU€Thl IO
YPaBHEHUSM XUMHUYECKHX DPEAKIHUIl C Yy4eTOM HEAOCTaTKa OJIHOTO M3 PEareHTOB,
MPAaKTUYECKOI0 BBIXOAA IMPOJYKTa, 3HAYEHHUS TEIJIoBOro »s¢@exra peakiuu,
ONpPENENATh COCTaB CMECE;

coOmro1aTh npaBuiia 6e30nacHoil paboThl B 1a0OpaTOPUU MPHU UCIOJIb30BAHUU
XUMHUYECKOH MOCY/Ibl U 000PYI0BaHMs, a TAKXKE MIPAaBHIIa OOpAIlEHHS C BELIECTBAMU B
COOTBETCTBUH C MHCTPYKLUSIMHU BBIIOJIHEHUS JIA0OPATOPHBIX OMBITOB U MPAKTUYECKUX
paboT 1Mo MOJYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKA U YTIIEKUCIIOTO
ra3a) M pELIEHUI0 SKCIEPUMEHTANbHBIX 3aJady MO TeMaM Kypca, MpPEeACTaBISThH
PE3yNbTaThl HKCIIEPUMEHTa B (JOpMe BBIBOJIOB, JI0KA3aTENbCTB, rpadMKOB, TAOIHI] U
BBISIBJISITH SMIIMPUUECKHUE 3aKOHOMEPHOCTH;

OPUMEHATh OCHOBHBIE OIEPAllMd MBICIUTEIBbHON JAESITENbHOCTH (aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O00IIeHHEe, CUCTEMATHU3allNI0, BBISBJICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M) MpPHU U3YYEHUU CBOMCTB BEIIECTB M XUMUYECKUX PEAKLIMM,
BJIa/IETh €CTECTBEHHO-HAYUYHBIMH METOJaMH TO3HaHMs (HaOIIoJeHHEe, W3MEpEHHeE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEasbHBIN U MBICICHHBIN);

OPUMEHSTH MpaBuiia 0€30MacHOro oOpamieHus ¢ BeIEeCTBAMU, UCII0JIb3yeMbIMU
B MOBCEIHEBHOW >KM3HU, IMpaBUja MOBEIACHUS B ILENSIX cOepexeHus 37A0pOBbs U
OKpY’Karoliel MPUPOJHOM Cpelbl, MOHMMAaTh Bpel (OMacHOCTh) BO3JICUCTBUSA Ha
’KUBBIE OPTaHMU3Mbl ONPEICICHHBIX BEIIECTB, IMOSCHATH Ha IMPUMEPAX CIOCOOBI
YMEHBILIEHUS W TPEJOTBPALICHUS HX BPEIHOTO BO3ICHCTBHS, 3HAUEHUE >KHUPOB,
O€JIKOB, YIJIEBOJOB AJI OpraHru3Ma 4eslOBEeKa;

UCIIOJIb30BaTh TMOJYYEHHBbIE MPEJCTaBIeHUs O cdepax MNpoPpecCuoHaIbHON
NESATENbHOCTH, CBA3AHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJOTUSMH, KAK OCHOBY
g TpodecCHOHAIbHOW OpPHEHTAlMM M Ui OCO3HAHHOTO BBIOOpA XMMHUU Kak
npo(UIBLHOTO MpeaMeTa Mpu MPOJAOKEHUN 00yUeHHUsI Ha YPOBHE CPEIHEro OOIero
o0Opa3oBaHus;



y4acTBOBATb BO BHEYPOYHOW IPOEKTHO-UCCIENOBATENBCKON JEATEIBHOCTH
XUMHUYECKOH M XMMHKO-PKOJIOTHYECKON HAMpaBICHHOCTH, MPHOOPECTH OIBIT
MPOBEJCHUS YU€OHBIX MCCIEIOBAHUHN B YCIOBUSIX 00pa30BaTEeNbHBIX OpPraHU3alui, a
TaK)Ke OpraHu3anuii (LIeHTPOB) NOMOJIHUTEIHLHOTO 00pa30BaHUs JIETEH.

COIEPKXAHUE OBYYEHUA
8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

XuMHsI — BakHasg OOJAcCTh €CTECTBO3HAHUS U MPAKTUYECKON IeATEIbHOCTH
yenoBeka. [Ipenmer xumun. Poias xumuu B xu3HM yenoBeka. KpaTkue cBenenus o0
VUCTOPUM BO3HUKHOBEHMSI M pa3BUTUS XUMUU. XHUMHUS B CHCTeME Hayk.(DTo
coJiep KaHue IpeaMeTa 00yJaroumecs: u3y4uin B 6-7 Kiaccax,Ha MPONHUIEBTHIECKOM
Kypce «BBenenune B xumuio»). Tena u BeniecTBa. PU3NYECKHE M XUMHUYECKHUE
CBONMCTBA BEIIECTB. ArperaTHble COCTOSIHUs BewlecTB. [IOHATHE O TEOPETUYECKHUX H
OMIIMPUYECKUX METOJAax II03HAHUA B €CTECTBEHHBbIX Haykax. I[IpencraBinenus o
HAyyHOM IIO3HAHMM Ha SMIIMPUYECKOM YpOBHE: HaOIOJeHUE, HN3MEpEHHE,
DKCIIEPUMEHT, MOAEIUPOBAHUE, BhIYUCIEHUE. [IpeacTaBieHnss 0 HayYHOM NO3HAHUU
Ha TEOPETUYECKOM YpOBHE: HayuHbI€ (DaKThI, TpoOJIeMa, TUIIOTE3a, TEOPHUS, 3aAKOH.

S3b1k xumun. VIcTOUHUKH XUMUYECKON HH(OpMAITUH.

[lonsiTue o Meronmax paboOTHl C XMMHUYECKUMHU BemlectBamu. OOopynoBaHMe
IIKOJIbHOM  XMMHUecKor Jnabopartopun. [IpaBuima OGe3omacHoro ooOpaieHus ¢
BEIIIECTBAMHU U JIAOOPATOPHBIM 00OPYAOBAHUEM.

UucTtele BeniecTBa U cMecu. [Ipupoabie cMecu: BO3ayX, IPUPOAHBIN ra3, He(Th,
IIPUPOJHBIE BOJbI, TOPHBIE MOpPOABI M MHUHEpaibl. lloHATHE O TOMOIEHHBIX H
rereporeHHbIx cMecsx. CrocoObl pazaeneHus cmeceid. OuncTKa BEIECTB.

BemecTtBa u Xxumuyeckue peakuuu. ATOMBI W MOJEKYJbl. XUMHYECKHUE
aneMeHTbl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB. [IpocThle M CIOKHBIE BEIIECTBA.
Merannel 1 HemeTasuibl. BemecTsa MOJEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS.

Xumunyeckas Gopmyina. BareHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCcTaBa BelecTB. OnpeeneHne BaICHTHOCTH 3JIEMEHTOB 10 hopMyiaM
OMHApHBIX COEAMHEHHN U cocTaBieHue GOopMya OWHAPHBIX COEAUHEHUN 110
BAJICHTHOCTH 2JeMeHTOB. OTHOocuTenbHass artomHas Macca. OTHOcHTeNbHAas
MOJIEKYJIsIpHass Macca. MaccoBas J0JI1 XMMHUYECKOIO J3JIEMEHTAa B COCIWHECHUM.
Haxoxnenue npocreiimieil GopMyIibl BeIeCTBa IO MAaCCOBBIM J0JISIM 3JIEMEHTOB. (D10
coJiep)KaHue ImpeaMeTa o0yJaronrecst u3y4min B 6-7 Kiaccax,Ha MpoIeeBTUIECKOM
Kypce «BBeaenue B xumuwo». lloatomy wusyuenme paznena «llepBoHayanbHbie



XUMUYECKUE TIOHSATHS» TMPOXOJHUT, KaK TOBTOPEHHUE U O0O0OOIICHWE 3HAHWIA,
MOJIYYEHHBIX B MPEIBIAYIINE FOIbI IO XUMUN).

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MAacChl ¥ YKClia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuetsl mo popmynaM XUMHUYECKUX
coeauHeHnd. MoJsipHas Macca CMecH BenIecTB. MoJIbHas JO0JIsI XUMHUYECKOTO
aneMeHTa B coequHeHnn. Haxoxaenue nmpocreniieit GopMysibl BEIIECTBA 10 MOJTBHBIM
JOJISIM 3JIEMEHTOB.

@u3NUeCKUe U XUMHUUYECKUE SIBJICHUA. XUMHUUYECKas PEAKUUs U €€ MPU3HAKU.
YcnoBus MPOTEKAHUS XUMHUYECKUX PEAKUIHNA. 3aKOH COXPAHEHHSI MAcChl BEILECTB.
ATOMHO-MoOJeKysipHas Teopusa. Ku3zHb u gesarensHocTh M.B. JloMoHocoBa.
Xumuyeckue ypaBHEHHs. THUIBI XUMUUYECKUX peakluil (CoeauHEHUs, pa3ioKeHHUS,
3amelieHusi, 0OMeHa). PacueTsl o XMMUYECKUM YpaBHEHUSIM.

DKCIEPUMEHTAIBHOE U3YYEHUE BELIECTB U SIBICHUN. 3HAKOMCTBO C XUMUYECKON
MOCyJI0oM, ¢ mpaBwiaMu pPabOThl B JIa0OpaTopuu W TMpUEeMaMH OOpalieHus ¢
nabopatopHbIM o0OopynoBaHueM. M3ydenue u omnucanue (U3MYECKUX CBOWMCTB
0o0pa3lloB HEOPraHWYECKUX BEUIECTB — METaUIOB W HeMmeTawioB. HabOmroneHue
(buznyeckux (IJ1aBJICHUE BOCKA, TasHUE JIbJla, paCTUPAHUE caxapa B CTYINKE, KUTICHUE
M KOHJEHCAIUsl BOJbI) U XUMHYECKUX (FOpEHHE CBEYU, NPOKAIUBAHUE MEIHOU
MIPOBOJIOKH, B3aWMOJCHCTBUE COJIBI WA Mela C COJISTHOM KHCIOTOW) SIBICHHM.
O3nakomiieHHe C oOpa3laMu BeniecTB KoiudecTBOM 1 Monb. HaOmronenue wu
OMMUCAaHUE TMPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, TIOJy4YeHHE M Pa3JI0KECHUE
ruapokcuna meau (1) mpu HarpeBanuu, B3auMOCHCTBUE JKelle3a C paCTBOPOM COJIH
Menu (l1). M3ydenme crocoOOB pasnmeneHus cMeced (C ITOMOIbI0O MarHuTa,
(bunbTpoBaHME, BRIMAPUBAHUE, TUCTUIUIAIMS, XpoMaTorpadus), MPOBEICHUE OUUCTKU
noBapeHHou cosii. HaOnrojeHue W omucaHu€ OMbITOB, WLIIOCTPUPYIOMIUX 3aKOH
COXpPaHEHUS MaCCBhI.

BaxHelune npeacTraBuTe] 4 HCOPraHUYECKUX BeLIEeCTB

[IpencraBnenuss o razax. Bo3gyx — cmech ra3zoB. CoctaB Bo3ayxa. 3akoOH
ABoraapo. MonsipHblii 006EM ra3zoB. OTHOCHUTENbHAS ITIOTHOCTH ra3oB. OnpeaeeHne
OTHOCHUTEJILHON MOJICKYJIIPHOW MacChl Ta3000pa3HOrO BEIIECTBA IO HM3BECTHOM
OTHOCUTEIBHOW MIOTHOCTH. OOBEMHBIE OTHOIIEHUS Ta30B TP XUMHYECKHUX
peaKkusx.

Kucnopon — anemeHT u npocroe BemiecTBo. Haxoxaenue kuciaopoaa B mpupoze,
(dbu3nyeckue U XUMMUYECKUE CBOMCTBA (peakuuu ropeHus U okucienus). [Iporecce
okucieHuss B xkuBoi mpupoae. Oxcuasl. Ilpumenenue kucimopona. CrocoOb
MOJIyYeHHUSI KHUCJIOpoJa B JIabopatopuu ©  TpOMBIIUIeHHOCTH. [loHsTHe O
karanu3atope. KpyroBopor kucnopona B npupoae. O30H — amioTporHas



Moaudukamus kuciaopoaa. O30HOBEIN CIIOH, €ro 3HAYCHUE JJISl )KUBBIX OPTaHU3MOB.
Pazpymienue 030HOBOTO CI1011.

TemnoBoii 3ppeKkT XUMHUIECKON peaKIiK, TEPMOXUMUYECKUE YPAaBHEHHUS, IK30-
U 3HAOTepMHUUYECcKrEe peakiuu. TommmBo. Mcnonp30BaHue yriid U METaHa B KaY€CTBE
TOIUTMBA. 3arpsi3HeHne Bo3nyxa. [lonsitue o mapHukoBoM 3 dexre.

Bonopon — anemeHT u npocTtoe BeniecTtso. Haxoxnenue Bogopoaa B Ipupoae,
(bU3UYeCcKre U XUMHUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI monyueHus. [lorstue o
KHCJIOTax U coyisiX. Mcnonb30BaHre BOJIOPO/Ia B KAYECTBE TOILIMBA.

Bona. ®usnueckue cpoiictBa BOAbl. Boma kak pactBoputenb. PacTBOpEI.
HacepimieHHble M HEHACBHILIECHHBIE PAcTBOpPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTopbl, BIUAIONIME HA PACTBOPUMOCTH TBEPJBIX U Ta3000pa3HbIX BEIECTB.
CnocoObl BbIpaKeHUs KOHLEHTPALMM PAcTBOPOB: MaccoBas J0Js PaCTBOPEHHOIO
BEIIECTBA, MOJIIPHAs KOHLIEHTpalus. PoJib paCTBOPOB B IPUPOJIE U B )KU3HU YEIIOBEKA.

Xumuueckre cBoicTBa Bonbl. [lonsitue 006 ocHoBaHusix. Ilonstue 006
MHIUKaTopax. KpyroBopoT BoabI B IpUpOJE. 3arpsA3HEHNE IPUPOIHBIX BoA. OxpaHa
Y OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanust Heopranudeckux coeauHennil. Oxcuabl. Knaccudukarus
OKCHJIOB:  cojieoOpasyiomue  (OCHOBHBIE,  KHUCJOTHbIE, aM{(OTEepHbIE) U
HecosieoOpaszyompe. MexayHapoaHas HOMEHKIATypa OKCUIOB. TpHBUAIbHBIC
Ha3BaHUs OKCHIOB. PU3MYECKHUE U XAPAKTEPHBIE XHUMHUUYECKHE CBOMCTBA OKCHJOB
(B3auMoeliCTBHE C BOJOM, C KUCIOTAMH UM OCHOBAaHMSIMHU, C JIPYTUMHU OKCHIAMHU).
[Tomy4yeHne OkCcUIOB.

[TonsiTE O THMAPOKCHIIAX — OCHOBAHUAX M KHUCIOPOJACOAEPKAIIUX KHUCIOTaX.
Kucnotel. Knaccudukanus kuciaor. MexayHapoaHasi HOMEHKJIATypa U TpPUBUATbHBIC
Ha3BaHUS KUCTOT. OU3NYECKUE U XUMUUYECKUE CBOMCTBA KUCIIOT (B3aUMOJICHCTBUE C
MeTaJlJTaMHU, C OKCHJIAMH METaJUIOB, OCHOBAHUSIMU U COJSIMH). Psii aKTUBHOCTH
metamuioB H.H. bekerosa. [lonyuenne kucnor. Kucinorel B npupojse, npuMeHeHue
BKHEUIINX KUCJIIOT.

OcHoBanusa. Knaccudukanuss OCHOBAHMIA: IIEIOYM U HEPACTBOPHUMBIE
OCHOBaHUA. MexayHapoaHas HOMEHKJIaTypa OCHOBaHWMW. TpuBHANIbHbIE HA3BAHUS
ocHoBaHui. Illemouymn, ux cBoiicTBa (B3aUMOJICUCTBUE C KHUCJIOTHBIMH OKCHIaMH,
KHCJIOTAMHU M COJISIMH) W CIOCOOBI mojyueHus. HepacTBopuMble OCHOBaHUS, HX
CBOMCTBa (B3aMMOJICHCTBUE C KUCIOTaMH) M CIIOCOOBI MoJyueHus. AM(POTEpHOCTD.
[lonsitTue 00 amdoTepHbIX TUAPOKCHAAX (HA TpUMEpEe TUIPOKCUAOB ILIMHKA U
ATIOMHUHUS): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMHU U IIEJI0YaMH) U
MOJTy4YEHHUE.

Conu (cpennue, KUcible, OCHOBHBIE, IBOMHBIC). MexXayHapOo HAs HOMEHKIIATYpa
cosne. TpuBnanbHbple Ha3BaHUA coJieh. PU3MYECKHE U XAPAKTEPHBIE XMUMHUYECKHE
CBOMCTBA Ha Ipumepe cpeauux conen. [lomyuenue conen.



['eneTnueckas CBA3b MEXAY KJIACCAMU HEOPraHUYECKUX COETUHEHHM.

DKCNEepUMEHTAIIBHOE N3YUEHHUE BELIECTB U SIBJICHUI:

KOJIMYECTBEHHOE OIPEEIIEHNE COIEPKAHUSA KHCIOPOa B BO3YXE;

NoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPO/a;

HAOJIOICHHE  B3aUMOJCHMCTBUSL  BEUIECTB C  KHCIOPOJOM U  YCIOBUH
BO3HMKHOBEHUS U MTPEKPAIICHUS TOPEHUS;

03HaKOMJIEHUE C 0Opa3laMHi OKCHJIOB U ONHMCAHUE UX CBOMCTB;

MoJIyueHHe, coOupaHue, pacro3HaBaHWE M M3Y4YEHHE CBOMCTB BOJOPOJA
(ropenue);

B3auMo/ieiicTBre Botopoia ¢ okcumom meau (11);

UCCIEIOBaHHE  OCOOCHHOCTEHM  pAcTBOPEHUs  BEIIECTB € Pa3jIU4HOU
PacTBOPUMOCTHIO;

IPUTOTOBJICHHE PACTBOPOB C ONPEIEIEHHOM MAacCOBOM JOJEH PACTBOPEHHOTO
BEILIECTBA,

MIPUTOTOBIICHUE PACTBOPOB C OMNPEICICHHOM MOJSIPHOM KOHIIEHTpALUEN
PacTBOPEHHOIO BEILIECTBA;

B3aMMO/ICHCTBUE BOJIbI C METAJUIAMU (HATPUEM U KAJIBITUEM);

ONPENEICHUE PACTBOPOB KUCIIOT U IIEJIOYEH C TOMOIIBIO MHAUKATOPOB;

uccliieoBaHue 00pa3l0B HEOPraHUYECKUX BELIECTB Pa3IMUHbIX KJIACCOB;

u3ydyeHue B3aumonencTBus okcuaa meau (ll) ¢ pacTBopom cepHOW KHUCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIMN HEUTpaIN3aluu;

[OJIyY€HHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOIO METajula JPYruM
13 pacTBoOpa COJH;

B3aMMOJICHCTBHE TMAPOKCUIA IMHKA C pPACTBOPaMU KHCJIOT U LIEN0YEH;

pelieHre  AKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE  KJIACCHI
HEOPraHWYECKUX COECTUHEHUI.

Iepunoauyeckuii 3axoH U Ilepuoauyeckas cucreMa XUMHYECKUX 3JIEMEHTOB
1. 1. MenaeseeBa

Crpoenne aTtomMoB. XuMuyeckas CBs3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIC
pEeaKIMH.

[lepBble MONBITKYU KJIacCU(PUKALNYA XUMUUYECKUX 3JIeMeHTOB. [loHsATHE O rpynmax
(cemeiicTBax) CXOAHBIX AJIEMEHTOB: IIEJIOYHBIX M IIETOYHO3EMENIbHBIX METaJlIax,
rajJioreHax, HWHEPTHhIX (OJMAaropoJHbIX) Tra3ax. OJEMEHTBhI, KOTOphie 00pa3yroT
aMm(poTepHbIE OKCUIBI U TUAPOKCUIBI.

[Tepnoanueckuii 3akoH. OTkpbiTHE [lepuonuueckoro 3akoHa. [lepuoanmyeckas
cucrema xumuueckux osnemeHtoB J[. M. MenneneeBa. Koportkonepuonnas u
JHHOTIepuoHas ¢opMmbel  Tabmuipl  «llepuoguyeckass cucTeMa XUMHYECKHX
anemeHToB J. 1. MenaeneeBa». Ilepuoast u rpynmnsl (A- u b-rpymnrsr).



Crpoenune aromoB. CocTtaB aToMHbIX sfep. W3orombl. PannoakTHBHOCTS.
DNeKTpOHBL. DNEKTPOHHASI OpOUTATb. DHEPreTUUECKUE YPOBHU U MOTYPOBHH aTOMA:
S-, p-, d-opOutamu. DNeKTpPOHHBIE KOHMUTYpAaUU U DSICKTPOHHO-TpaHUECKUe
¢dopMyiibl aToMOB. DU3MUECKUI CMBICI MOPSIKOBOIO HOMEpa, HOMEpa Mepuoja U
rpynnsl  dieMeHTa. CTpOeHHE JJIEKTPOHHBIX 000J0YeK aToMoB IepBbeIX 20
xuMudeckux anemeHToB llepmommueckonn cucremsl JI. .  Menneneesa:
pacrpeneneHue JJIEKTPOHOB IO  JHEPreTHYECKUM  YPOBHSIM, IIOAYPOBHSAM M
opouransam. Gusnueckuii cMpici [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH H3MEHEHUs paadyca aTOMOB XHMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpyIIaM U nepuojaM. MzmeHenue
KHCJIOTHO-OCHOBHBIX CBOWCTB COEJIMHEHUA XMMHYECKHX 3JIEMEHTOB B MEpUOAaX H
rpynmnax. XapakTepUCTUKAa XHMHUYECKOrO JJIEMEHTAa II0 €ro IMOJOKEHUIO B
ITepuonnueckon cucreme . 1. Menneneena.

3nauenue Ilepmonnueckoro 3akoHa u lleproguueckoil CUCTEMBI XUMHUYECKHX
DJIEMEHTOB Ui pa3BUTHs Haykhn W npaktuku. JI. M. MenngeneeB — yueHbld u
IpaKJaHUH.

DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JJIEMEHTOB. XUMHUYECKasl CBA3b. BHUbl
XUMHUYECKOMN CBS3U: KOBAJEHTHAS NOJIAPHAs CBSI3b, KOBAJICHTHAs HEIOJSPHAS CBS3b,
MOHHAas CBs3b. MeXaHuU3Mbl O00pa30oBaHUsA KOBAJCHTHOM ¥ HWOHHOW CBSI3H.
DNEeKTPOHHBIE U CTPYKTYpHBIE POpMyJibl BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrannuueckue n amopgHble BelmecTBa. TUIBI KPUCTAIUIMYECKUX PEIIETOK:
MOHHAs1, aTOMHAsl, MOJIEKYJISIPHAsI U UX XapaKTEPUCTUKH.

Crenenp okucienus. OnpeneneHue creneHeil OKUcIeHus: aTOMOB B OMHAapHBIX
coeMHEHUIX. OKUCIUTENBHO-BOCCTAHOBUTENBbHBIE peakuuu. [Iporieccsl OKUCIEeHNs U
BOCCTaHOBJIEHUSA. OKHCIMTENN U BOCCTaHOBUTENH. COCTaBIEHUE YPAaBHEHNUN ITPOCTBIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI U PACCTAaHOBKA B HUX KOA((PUIIMEHTOB
METOJIOM 3JIEKTPOHHOTO OanaHca.

OKCNEpUMEHTAIIBHOE N3YUEHUE BELIECTB U SIBJICHUI:

O3HAaKOMJIEHUE C 00pa3llaMyi METAJJIOB U HEMETAJIOB;

MOJENUPOBAHUE CTPOCHUS MOJIEKYJ] IIPU IIOMOIIM PHUCYHKOB, MOJEJEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIT;

IIPOBEICHHE  OMNBITOB,  WUIIOCTPUPYIOIIMX  HPUMEPBl  OKHUCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUI (TOPEHHE, PEAKIIMH PA3JIOKEHUS, COSTUHEHU ).

MexknpeaMeTHbIe CBA3H

Peanuzanuss MeXnpeIMETHBIX CBSI3€M MNpU M3y4YEHWH XUMUU B & Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MMOHSATHH,
TaK Y MOHATUN, TPUHATHIX B OTAEJIBHBIX €CTECTBEHHBIX HAYKaX.



OOmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBIICHUE (IIPOIECC), HAYUHBIH (haKT,
TUIO0TE3a, TEOPHs, 3aKOH, aHalu3, CHUHTE3, KIacCH(pUKANMS, TEePUOIUIHOCTD,
HaOII0/ICHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJICIb.

®dwusuka: IBICHUS TPUPOJIBI, PU3NICCKHUE IBICHUS, BEIIECTBO, TENO, (PU3HMUECKHE
BEJIMUMHBI, CIUHUIBI U3MEPECHHsI, 00BEM, Macca, arperaTHbie COCTOSTHHE BEIeCTBA,
aToM, 3JICKTPOH, MPOTOH, HEUTPOH, MOH, MOJIEKYJa, CTPOCHHE Ta30B, KUJIKOCTEH U
TBEPBIX (KPUCTAIUTMIECKUX ) TEII, AIEKTPHUUCCKHUH 3apsif], KOJIMYECTBO TETUIOTHI.

buonorus: 6uocdepa, horocuHTe3, MpoIecCChl 0OMEHA BEIICCTB.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIBI, TOPHBIE TIOPOJIBI, TOJC3HBIC
MCKOIIaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.

Texnonorus: TexHochepa, MPOU3BOACTBO, XMMHUYECKHE TEXHOJIOTHH, CHIPHE,
KOHCTPYKITMOHHBIC MaTepUAJIBI.

9 KUIIACC

BemecTBo M XuMHUYeCKas peaKkuus

[ToBTOpenne u yriyOyieHHE 3HAHWWA OCHOBHBIX pa3leioB Kypca & Kiacca.
Ctpoenue atoMoB. CBOMCTBa aTOMOB XMMHUYECKUX 3JIEMEHTOB, NX KOJIMYECTBEHHBIE U
KaueCTBEHHbIC XAPAKTEPUCTUKH (paauycC, IJIEKTPOOTPUILIATEIHHOCTh, JSHEPIUs
nonuzanuu). [locnenoBareabHOCTh 3aMOMHEHUS! JJICKTPOHHBIX OpOUTANICH aTOMOB
Manbix nepuoaoB. OCOOEHHOCTH 3allOHEHHS SJEKTPOHHBIX OpOuTaneil aToMOB
Oonpmux mepuonoB. [lepmonuueckas cucTeMa XUMHUYECKHX DJIEMEHTOB B CBETE
MPEJICTABICHU O CTpoeHuM aroma. CTEeneHb OKHUCICHUS W BaJICHTHOCTD.
[IpencraBienne 0 MEPUOIUYECKONM 3aBUCHUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB
(3TIEKTPOOTPHUIIATETLHOCTD, OKUCIUTEIBHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA, KUCIIOTHO-
OCHOBHBIE CBOMCTBA OKCUJIOB U THAPOKCUAOB) OT CTPOEHUS aTOMa.

CrpoeHnue BemiecTBa. BemiectBa B TBEpIOM, JXHAKOM W Ta3000pa3zHOM
COCTOSIHUU. Buabl XuUMHUUYECKOW CBS3W: HWOHHAs, KOBaJEHTHas (HEMoJIApHasl,
nojsipHasi); OOMEHHBIH U  JOHOPHO-AKIENTOPHBIM MEXaHU3M  O0pa30BaHUS
KOBAJICHTHOM CBSI3H.

MexXMONeKyJIIipHbIE B3aUMOJECUCTBUA (BOAOpPOAHAs CBA3b, CWJIbl BaH-aep-
Baanbca). Tumbsl KpUCTAUIMUECKUX PEIIETOK — aTOMHAas, MOHHAs, METaJUInyecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHUS. 3aBUCHMOCTH CBOMCTB BEILIECTBA OT
THUIA KPUCTAJUIMYECKON PEIETKU U BUAA XUMHYECKOU CBA3H.

OcHoBHBIE 3aKOHOMEPHOCTH MIPOTEKAHUS XUMHUYECKUX peaKkIui.
Knaccudukanus XUMHYECKHUX pPEAKIUH MO0 pa3IudHbIM Tpu3HaKaMm (10 YHCIy U
COCTaBY YYacTBYIOUIUX B PEAKIMU BEILECTB, M0 TEIJIOBOMY 3 (PEKTY, M0 U3MEHEHUIO
CTENEHEH OKHUCIEHUS XUMHUYECKHUX DJIIEMEHTOB, IO OOpaTUMOCTH, MO YYAaCTHIO
KaTaJau3aTropa, o arperaTHOMY COCTOSIHUIO PEarupyrolux BEIIeCTB).



DJIEMEHThl XUMHYECKON TEPMOJAMHAMUKHU. DHEPreTUKa XUMUYECKUX PEaKIui.
TermoBo#t 3DPexT XUMUYECKON peakIiuu. DK30- W SHIAOTCPMUUYECKHUE PEaKIIHH,
TepMOXUMHUUYECKUE ypaBHeHHUs. 3akoH Il'ecca u ero cienctBus. Boluucnenus mo
TEPMOXUMHUYECKUM YPAaBHEHUSIM.

[ToHdATHE O CKOPOCTHM XHMHYECKOW pEaKIUU. 3aKOH JEHCTBYIOIIMX MAacC.
@DakTOophl, BIMSIONIME HA CKOPOCTh XUMHUYECKOM peakiuu. DHEPrusi aKkTUBAIUU.
[Tonsitue o katanusze. epmenTsl. THrHOUTOPEI.

[Tonsitue 00 OoOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakiusx. [lonstue o
XUMHYECKOM paBHOBecuH, npuHuui Jle [llatense. Y cnoBus cMeEeHns] XUMUYECKOTO
paBHOBecUsl. DakTOphl, BIMAIOLIME HA COCTOSHUE XUMHYECKOIO PaBHOBECHS.
[IporHo3upoBanrie BO3MOXKHOCTA MPOTEKAHUS XUMHYECKUX IPEBPAIICHUNA B
pPa3JIMUHBIX YCJIOBHUSAX Ha OCHOBE MPEACTABICHUNA 00 U3YYEHHBIX AJIEMEHTax
XUMHUYECKOU KUHETUKU U TEPMOJUHAMUKH.

OKUCANTETLHO-BOCCTAHOBUTENBHBIC peaKuuu. OkucauTeapHo-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XUMHYECKUX 3JIEMEHTOB, 3aBUCHUMOCTb OT CTEIEHU
OKHCJIEHUs. BaxHble OKHCIMTENM U BOCCTaHOBUTENW. llepmaHraHar kanus
(xapaktepuctuka). CocTaBjieHUE YpaBHEHUH OKHCIMTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKIMii ¢ UCIOIB30BAHUEM METO/a DJIEKTPOHHOTO OajaHca.

DIIEKTPOJIUTAYECKAs Jucconralns. XMMUYECKUE Peakliuu B pacTBopax. Teopus
AIEKTPOIUTUYECKON AUCCcolManuu. PacTBopeHre Kak PU3NKO-XUMUYECKUI MPOIIEecC.
[TonsiTne 0 ruapaTax M KPUCTAIJIOTHAPATAX. DJICKTPOJMUTHI M HEIJIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MexaHW3M JuCCOLMALMM BELWIECTB C PA3JIMYHBIM  BUIOM
XUMUYEeCKON CBs3u. CunbHble M cialOble 2NeKTpoiuThl. CTEneHb JUCCOIMAINH,
KOHCTaHTa auccounanuu. MloHHOE mpou3BeeHue BOJbl. BONOPOAHBIN MMOKa3aTENb.
NuaukaTopsl. DNEKTPOIUTHYECKAS JUCCOLMALINAS KUCIIOT, OCHOBAHHUM U COJIEH.

Peakuuu moHHoro obmeHa. YcCloBHsSI MPOTEKAHUSI peaklUii MOHHOTO OOMEHa.
MonekymnsipHble, MOJHBIE U COKpalleHHbIE MOHHBIE YpaBHEHUs1 peakiuii. CBoiicTBa
KHCJIOT, OCHOBAaHHUW W COJIeH B CBETE MPEACTABICHUN 00 DSIEKTPOIMTHYCCKON
nucconuann. KauecTBeHHbIE peaKIui Ha UOHBI.

I'mpponmus coner. MOHHBIE ypaBHEHHS TUAPOJIM3A COJIEM. XapakTEp Cpeabl B
BOJIHBIX PacTBOpax COJIEH.

DKCIEPUMEHTAIbHOE U3yUYE€HUE BEIIECTB U SIBJICHUN: 03HAKOMJIEHUE C MOJEISIMU
KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAUIOB M HEMETAJIOB
(rpaduta u anmasa), CII0OKHBIX BEHIECTB (XJIOpUJIa HATPHS);

WCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIMHU OT BO3JCHCTBUS
pa3anyYHbIX (PaKTOPOB;

OTIBITHI, WJUTFOCTPUPYIONIHE 00PATUMOCTh XUMHYECKIX PEAKIIHIA,

HCCIIEIOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IpoLEcca AUCCOLMALUN
KHUCJIOT, IIEJI0YEH U COJICH;



MPOBEJICHUE OIbITOB, WUIIOCTPUPYIOUIUX TPU3HAKU TMPOTEKAHUS peaKui
HMOHHOTO 0OMeHa (00pa3oBaHKe OCaJiKa, BbIACICHUE Ta3a, 00pa30BaHKE BOJIbI);

MpUMEHEHNE WHANKATOPOB (JTaKMyca, METHJIOpamka U ¢eHoydramenHa) mis
OTPENICIICHNS XapaKTepa Cpebl B paCTBOPAxX KUCIOT, OCHOBAHUM U COJIEH;

OPOBEAEHUE  ONBITOB,  WUIIOCTPUPYIOIIMX  MPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peaKIMid (TOPEHHE, PEAKIIUU PA3JIOKEHUS, COCTUHECHUS );

pacro3HaBaHHE HEOPTaHMYECKHUX BELIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIIUN
Ha UOHBI;

pElIEHHE  OSKCIEPUMEHTAIBHBIX 3ada4 1o  TemaMm: «OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE  peakuun», «l'maponusz  conei», «OIAEKTpOJUTHYECKAS
JTUCCOLINAITUS.

HeMmeTaunbl 1 MX coelMHEHUS

OO6mast xapaktepucThka HemeTaioB. (OCOOEHHOCTH CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB, TMPOCThIX BEHIECTB, aUIOTponus. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HeMETAUIOB. (CpaBHUTENbHAS XapaKTEPUCTUKA
COEIMHEHN HEMETAJIIOB.

OOmiasi  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKkTepHble CTerneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEII[ECTB — TAJIOT€HOB. XUMHYECKUE CBOMCTBA HA MTpUMEPE XJIopa (B3auMOJIEHCTBHE C
MeTaJlJlaMH, HeMeTallaMH, BOJIOM, Iesiouamu). XiiopoBoaopoa. ColisiHas KHUCIIOTa,
XUMUYECKUE CBOMCTBA, MOIyYeHUE, MpUMEeHeHHe. [{eficTBre X10pa U XJIOpOBOAOPOa
Ha OpPraHu3M 4elioBeKa. BaxkHenme XJIopuapl U uX HaxoxieHue B npupoae. [lonstue
0 KUCIIOPOJCOAECPKAIINX KUCIOTAX XJIOPA U UX COJIAX.

VVIA-rpynnel. OCOOCHHOCTHM CTPOCHHS aTOMOB, XapaKTepHbIE CTEICHU
okucnenus. CtpoeHue U (pu3nyueckrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOpOAa U
cepbl. AJUTOTPOITHBIE MOJU(DUKAIMN KUCIOPOAa U cepbl. XUMUYECKUE CBOMCTBA CEPbI
(B3auMOJEHCTBHE C HEMETAUIaMH, METa/IaMHU, KOHUEHTPUPOBAHHBIMH a30THON U
cepHoit kuciaoramu). CepoBOIOPOI, CTPOCHHE, (GU3NISCKUE B XUMUUYSCKUE CBOMCTBA
(KUCIIOTHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHUIIBI CEpPbl KaK MPEICTABUTEIIN
KHUCJIOTHBIX OKCUI0B. CepHUCTas KUCTIO0Ta U ee coyd. CepHas KUCIIO0Ta, GPU3HUECKUE U
XUMHYECKHe CBOMCTBA (00IIKEe KaK MPeICTaBUTENS Klacca KUCIOT U cieluuieckue).
Conu cepHOM KUCTOTHL. XUMUYECKUE PEAKIIUH, JIEKAIIUE B OCHOBE MTPOMBIIILIEHHOTO
crioco0a MOJIy4eHHs] CEpHOU KUCIOTHI. [IpencTaBieHuss 0 XUMHUYECKOM MPOU3BOJICTBE
U CBs3aHHBIX ¢ HUM mpodeccusix. [IpuMeHeHue cepHON KHUCIOTHI U CYJIb(aTOB.
KauectBennsie peakiuu Ha cyibPuT-, cynb@ua- u cyiabpar-anuoHsl. HaxoxaeHue
Cephbl U €€ COCAMHEHUN B MPUPOJe. XUMUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeb
COCIMHCHUSIMU CePhl (KUCIIOTHBIC MTOKIH, 3arps3HEHUE BO31yXa), CIOCOOBI €ro
MpEJOTBPAICHUS.



Obmass xapaktepuctuka 3iemMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUSI.

A30T, pacmpocTpaHEHHE B MpHpPOJAE, (PU3NYECKUE U XMUMHUYECKHE CBOMCTBA
(B3aMMOJIeCTBUE C MeTaJlJlaMH, BOJOPOJAOM, KHCIOpojoMm). KpyroBopor azora B
npupoje. AMMuUak, ero Gu3nuecKrue 1 XMMUYECKUE CBOMCTBA (OKUCIIEHUE, OCHOBHbBIE
CBOMCTBAa BOJHOIO pacTBOpa), NPUMEHEHHE M IMOJy4YeHUE B JA0OpaTOpuu U
OPOMBINIICHHOCTH. VIOH aMMOHHS, JTOHOPHO-aKIENITOPHBI MEXaHU3M  €ro
oOpazoBanus. Cojiu aMMOHUS, UX PU3NYECKUE U XUMUYECKHE CBOMCTBA (pa3ioKeHue
U B3aUMOJICHCTBHE CO IeNIoYaMu), mpuMeHeHue. KadecTBeHHass peakiys Ha HMOHbI
ammonusi. Okcunbl azota (I, 11, 11, 1V, V). Azotuctas kucnora. A30THasi KUCIIOTa, €€
nosyueHue, Pu3ndeckiue U XuMHIECKre CBOMCTBA (00II1e KaK MpeACTaBUTENs Kiacca
KHCTIOT U crienuduyeckue), mpuMeHeHne. XUMHUYECKHe PEeaKIlni, JIeKaIue B OCHOBE
MOJIyYeHUSI a30THOM KHUCIOTHl B TMPOMBIIUIEHHOCTH. HuUTpaThl W HUTPUTHI.
KauecTBeHHbIE peakMM Ha HUTPAT- U HUTPUT-AHUOHBI. XUMHUYECKOE 3arps3HEHHE
OKpY>KaroIIel cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC TOK/IH, 3aTPSA3HEHHIE BO3/1yXa,
MOYBBI U BOJOEMOB).

®docdop, auorponHsie Mmoaudukauu Gocdopa (Oenbiit u kpacHblil hochop),
¢u3nuecKkue U XMMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C METANIaMU, KUCIOPOIOM,
rajloreHaMy, KOHLIEHTPUPOBAaHHBIMU a30THOM M CepHOM kucinotamu). OKcuibl
dochopa (I, V), dochopuas kucnora, puznueckne U XUMUYECKHE CBOWCTBA,
nonyuenue. KauectBenHas peakius Ha pocdar-uonsl. [IpeacrapieHus o raoreHuaax
dochopa (111, V).

[TonsiTue 0 MUHEpaTbHBIX ynoOpeHusX. A30THbIe, (HochHOpHbIE, KOMIUIEKCHBIC
ynoopenusi. XUMHUYECKOE 3arpsi3HEHUE OKPY’KaloLel cpeibl COSAUHEHUSIMU a30Ta U
dhocdopa.

O6mass xapakrepuctuka 3neMeHToB IVA-rpynnbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUSI.

VYrnepon, amnorpornnbie Moaudukanuu (rpadut, anmas, dymiepeH, rpades,
HAaHOTPYOKH), (U3MYECKHE U XUMHUYECKHME CBOWCTBA MPOCTHIX  BEIECTB
(B3auMoielicTBHE C MeTa/llaMH, HeMeTa/llaMH, KOHIIEHTPUPOBAHHBIMU a30THON U
cepHoil kucinotamu). Ilonsitue o6 amcopOumu. KpyroBopot yriepoaa B NpUpOJE.
Oxcuapl yriepona, ux (U3NYECKUE M XMMHYECKHE CBOICTBA, JACHCTBHE Ha >KUBbBIC
OpraHHU3MBbl, MOJyYEHHE M TPUMEHEHHE. DKOJOTHYeCKHe MpoOseMbl aTMOC(ephl,
CBsI3aHHBIC ¢ okcuaoM yriaepoaa (1V). YronbHas kuciora u ee coyid, ux Gu3ndecKue
¥ XMMUYECKHE CBOMCTBA, MOJlyueHNEe U IpuMeHeHnne. KapOoHatel, THAPOKapOOHATHI,
ux cBoiMcTBa. KayecTBeHHas peaknuss Ha KapOoHaT-uoOHBL. Vcmnoap3oBaHMe
KapOOHATOB B OBITY, MEIUIIMHE, POMBIIIJIEHHOCTH U CETbCKOM XO31CTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriaepoja: yrieBOAOpObl (METaH, 3TaH, STWJIEH, alleTUJIeH), 3TaHOJ, TJIULEPHH,



yKcycHas kuciota. [I[pupoiHbie CTOYHUKH YTIEBOAOPOIOB (YTOJb, TPUPOIHBIN Ta3,
He(Th), MPOAYKTHI UX MTEPePaOOTKU, MX PO B OBITY U POMBIIIIEHHOCTH. [ToHsATHE O
OMOJIOTUYECKH BaXXHBIX OPTAHUUYECKHX BEMIECTBAX — )KUPaAX, OCIKaX, yrIeBOAaX — U UX
POJIM B KU3HM YelOBeKa. ENMHCTBO OpraHMYeCKUX U HEOPTaHUUECKUX COSAMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBa (B3aMMOJIEHCTBHE C
METaJUIAMH, KHCIIOPOJOM, YTIEPOIOM, FaOreHaMu ), MOJIyYeHUe 1 npuMeHenue. Poib
KpeMHHsT B mpupone W TexHuke. Oxcupg kpemuus (IV), xkpemHueBas kwuciora,
CUWJIMKATHI: (PU3NYECKUE U XUMUYECKHE CBOMCTBA, TIOJyY€HHUE U PUMEHEHHE B OBITY U
IPOMBIIICHHOCTH. Ba)kHelIe CTpouTeNbHbIE MaTepualbl: KepaMHKa, CTEKJIO,
IIEMEHT, OeToH, keine300eToH. IIpoOiembl  G€30MacHOr0  HMCIOJIB30BAHHS
CTPOUTENHHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus aroma. OO1Me NpeacTaBIeHus 0 (PU3NYECKUX U
XUMHUYECKUX cBoicTBax. bopHas kucioTa.

DKCHEepUMEHTAIBHOE U3YYCHHUE BEIIECTB U SIBJICHUI:

03HaKOMJIEHUE ¢ 00pa3aMy MPUPOAHBIX XJIOPUIOB (TAJIOT€HUIOB);

MPOBEJICHUE OIBITOB, OTPAKAIOIIUX (PUHMUYECKUE U XHUMHUYECKHUE CBOMCTBA
raJlIor€HOB 1 MX COCIUHCHUI;

U3Y4YEHHUE CBOMCTB COJITHOW KUCIIOTHI;

IPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJOpUI-, OpOMUI- U HOIUI-UOHBI U
HaOJII0/ICHNE MPU3HAKOB UX MPOTEKAHUS,

O3HAaKOMJIEHUE C 00pa3LaMu Cephl U €€ TPUPOAHBIX COCTUHEHNU;

HaAOJI0ICHHE npoiiecca OoOyTIIMBaHMUS caxapa o NEeNCTBUEM
KOHILICHTPUPOBAHHON CEPHOM KUCJIOTHI;

U3Y4YCHHE XUMUUECKIX CBOMCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MIPOBE/ICHUE KAaUeCTBECHHBIX PEAKITUH Ha CyTbQUI-, CYTbPUT- U CYJIb(aT-HOHBI U
HaOJII0/ICHUE MPU3HAKOB UX MPOTEKAHUS,

O3HAaKOMJICHUE ¢ (PU3NUYECKUMH CBOMCTBaMH a30Ta, (hochopa M UX COCTUHCHUMH,
oOpasiamu a30THBIX U PocHOPHBIX yI0OpEHMIA;

noJiyueHue, coOupaHue, pacrno3HaBaHWE W M3YyUYCHHUE CBOMCTB aMMHaka,
M3yYEHHUE CBOMCTB COJIEM aMMOHMUS,

IIPOBEJICHUE KAYEeCTBCHHBIX PEAKIMH Ha WOH aMMOHUS, HUTPHUT-, HUTpaT- U
dochar-noHbI U U3yUCHUE MPU3HAKOB WX MPOTEKAHMUS,

M3YyYECHUE B3aMMOJICVCTBUS KOHUCHTPUPOBAHHOW a30THOM KHUCJIOTBHI C MENbIO,
CBOMCTB (hOC(HOPHOI KUCIOTHI U €€ COJIeH;

O3HAKOMJIEHUE C MOJENISIMH KPUCTAJUIMYECKUX PEIIeTOK aiMasa, rpadura u
dymnepeHa, ¢ TPOIECCOM aacopOIMKu PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM MPOTHUBOTa3a;

noJiyueHue, coOnpaHue, pacrio3HaBaHUE U U3yYEHUE CBOWCTB YIJIEKUCIIOTO Ia3a;



MIPOBEJICHNE KaueCTBEHHBIX peakluii Ha KapOOHAT- M CUIIMKAT-UOHBI U U3yUCHHE
MIPU3HAKOB MX MIPOTEKAHUS;

M3YyYEHHE B3aMHBIX MIPEBPAILIEHUI KapOOHATOB U THAPOKapOOHATOB;

O3HaKOMJIEHHE C o0pa3lamMu TPUPOAHBIX KapOOHATOB M CHUJIMKATOB, C
OPOAYKLIMEN CHIIMKATHON IPOMBIIIIEHHOCTH;

pelIeHre HKCIIEPUMEHTAIBHBIX 337a4 Mo Teme «BakHellue HeMeTaIbl U UX
COEIMHEHHUS.

Metayuibl M MX COeIMHEHUSA

OO0uue cBoiicTBa MeTaioB. OOLIas XapaKTEPUCTUKA XUMUYECKUX IIEMEHTOB —
METaJUIOB Ha OCHOBAHMM WX I0JOKEHHsA B Ilepmonnuyeckoi cucreMe XHMHYECKHX
anemeHToB /1. 1. MenneneeBa u ctpoenust atroMoB. Metamsl A- u b-rpynn. Ctpoenue

MPOCTBIX BEIIECTB — METAJIOB. MeTaumueckass CBsI3b M METaJUIMYecKas
KpUCTaJUIMuecKasl pemierka (MpUMUTUBHAsA KyOudeckasi, 00bEMHO-IIEHTPUPOBAHHAS
KyOuyeckas, IrpaHEUEHTPUPOBAHHAS KyOudeckas, reKcaroHalibHast

IJIOTHOYIIaKOBaHHAs). 3aBUCUMOCTh (DU3NYECKUX CBOMCTB METAJIOB OT CTPOEHUS
KpUCTAJUIOB. DJIEKTPOXUMUYECKHUN Psii HAanpsDKeHU MeTauioB. O0ue XUMAYECKHe
cBoiicTBa MeTawioB. OOmuMe cnocoObl MOJYYEHUS METAUIOB, METaJUTyprHsl.
DNEeKTpoJIU3 PaCIUIaBOB M PACTBOPOB COJIEM Kak OAMH W3 CHOCOOOB IMOTYYEHUS
MetauioB. [loHsTHE O KOpPpO3UM METAIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTajidb, YyT'yH, AIOpaTIOMUHUN, OpoH3a). [I[puMeHeHue MeTaioB
Y CILJIABOB B OBITY U MPOMBIIILICHHOCTH.

Memannwvt A-zpynn

[Ilenounsle MeTauibl: MOJIOKEHUE B llepronnyeckoil cUCTEME XMMUYECKUX
anementoB J[. M. MenaeneeBa, CTpoeHHE HMX aTOMOB, HAXOXIEHHE B MPUPOJIE.
dusznyeckue U XUMHUYECKUE CBOMCTBA (HAa MpPUMEpPE HATPUS U Kajusl), MOJyUYCHHUE.
Okcuapl ¥ TUAPOKCHUIIBI HATpUS U Kanusl. [[pyuMeHeHne MIeTOYHbIX METAIOB U UX
coeHeHun. bruonornueckast poyib HaTpUs U KAJIHSL.

[[lenoyno3eMenbHbIE  METAUIBI MAarHUM W KJIbLUWW: MOJIOKEHUE B
[Tepuoanueckon cucreme xumuueckux sneMmeHToB [[. 1. MenneneeBa, ctpoeHne ux
aTOMOB, HaxoXXJeHue B mpupoae. OPU3MyYecKue U XUMUYECKHE CBOMCTBA MArHUsl U
Kayiblus. BaxHelnme coeMHEHHS KaJbIUs U MarHusi (OKCHJ, THAPOKCH, COJIH),
CBOICTBa, MpUMEHEHHE. JKEeCTKOCTh BOJBI M CIOCOOBI ee ycTpanenus. Kpyrosopor
KaJbLHs B IPUPOJIE.

AJFOMUHUN: TT0JI0’KEHUE B [lepnoandeckoi cucteMe XuMHYECKUX 3JIEMEHTOB /.
N. MengeneeBa, CTpOCHME aroMa, HaxOXIeHUEe B mnpupoac. DPusnueckue u
XUMUYECKHUE CBOMCTBA amtoMHUHHS. AMQOTEpHBIE CBONCTBA OKCHAA U THUAPOKCHIIA
amomuHus. [[puMeHeHne amrOMUHNS U €T0 CILIaBOB.

Memannwt b-2pynn



OO01as xapakTepucTuka MeTauioB b-rpynmn (moOo4HbBIX MOATPYI): MOJI0KEHHUE
B [lepuoanueckoii cucteme xumuueckux nemMenToB /. . MenneneeBa, ocobeHHOCTH
CTPOEHHUS aTOMOB. SIBJIE€HHE «IpOBajay 3JIEKTPOHA HA MPUMEPE CTPOEHHUS ATOMOB
Xpoma, Meau, cepeOpa. BaneHTHbIE COCTOSIHMS aTOMOB O-3JIEMEHTOB, CTEIICHH
OKHUCJICHUS aTOMOB B COEJIMHEHHUSX. 3aBUCUMOCTh KHUCIOTHO-OCHOBHBIX CBOWCTB
OKCHJIOB M THUAPOKCHJIOB METAJJIOB OT 3HAYEHUS CTEIEHH OKHUCJIEHHS 3JIEMEHTa B
COEIMHEHHH (Ha IpUMEpe coequHeHu Xxpoma). [lepBoHavyanbHble MPEACTABICHHS O
KOMIIJIEKCHBIX COCTUHEHUSX.

Menps u cepebpo: CTpoeHHE aTOMOB, CTENEHH oOkuciaeHus. OOume KpaTkue
IOpeICTaBiICHUsT O (U3MYECKUX M XHUMHUYECKUX CBOWCTBAaX MPOCTHIX BEILECTB
(B3aMMOJEHCTBUE C KHUCIOTaMH-OKHCIUTENSAMHU), 00 HUX OKCHUIAX, TMIPOKCUAAX U
COJISIX, X IpuMeHeHuH. [ IpencraBiiennst 00 aMMHa4YHbIX KOMILJIEKCAX cepedpa U MEe/IH.
KauecTBeHHble peakiuu Ha KaTHOHBI Meu (2+) u cepedpa.

[{uHK: cTpoeHHe aToMa, CTENEHb OKUCICHMs. XapaKTepUCTHKA (PU3UUECKUX U
XUMHUYECKUX CBOWCTB, MPUMEHEHUE, aM(POTEpHbIE CBOMCTBAa OKCUAA W THIPOKCHAA.
KauecTBeHHbIE peakliy Ha KaTHOHBI [IUHKA.

XKenezo: crpoeHue aroma, creneHu oOkucieHus. Haxoxknenwe B mnpHpoje.
duznueckre U XUMHUYECKHE CBOMCTBA Xele3a, NpUMEHEeHue. bronorudeckas poJib
xene3a. Oxcupl, rugpokcuanl u con xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa
U nonay4yeHue. KayecTBeHHbIE peakliui Ha KaTHOHBI Jkene3a (2+) u xkenesa (3+). Uyryn
M CTajb — CIUIaBbl »kejie3a. [IpoW3BOACTBO 4YyryHa U CTajlu. OKOJOTHYECKHE
po0JIeMbI, CBSI3aHHBIE C METAJUTYPTUYECKUMHU MPOU3BOICTBAMH.

OKCIEpUMEHTAIIBHOE N3YUEHHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHHE C O0O0pa3llaMu METa/NIOB M CIUIaBOB, X (DU3UYECKUMU
CBOMCTBaMU;

MOJETUPOBAHNE METALINYECKON KPUCTAJUIMYECKON PEIIETKH;

M3Yy4YECHUE B3aUMOJCUCTBUS METAILUIOB C BOJAOM, C pACTBOPAMH COJIEM M KHUCIIOT,
HCCIIEIOBAHUE MPOLIECCOB 3JIEKTPOIn3a pacTBopoB xiyopuaa menu (ll1) u wonuna
KaJlis, KOPPO3UH METAILJIOB;

U3y4eHUE OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHUJIOB KaJIbLIMS U HATPUsI C BOJIOMH,
UX TUJIPOKCUAOB — ¢ okcuaoM yraeposa (1V) u kucnoramu;

M3y4YEHHE CBOICTB KapOOHATOB U T'UAPOKapOOHATOB KaJIbLUs, )KECTKON BOJIBI;

U3y4YEHUE IMPOLIECCOB IMOIYYEHUSI THAPOKCHIIOB XKejle3a, UX XUMHYECKHX
CBOJICTB,;

U3y4YeHHUE MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PeaklUuid Ha MOHBI (MarHusi,
KaJbI[Usl, A TIOMUHUS, IUHKA, *Kene3a (2+) u xenesa (3+), menu (2-+);

HAOJIIO/ICHUE U OINHMCAaHUE OKpAlllMBAHUA TUIAMEHW HOHAMHU HATpHs, Kalus |
KaJIbLINS;



ucciaenoBanre aMQpOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHS, THIPOKCHIA
xpoMa (I11) u ruagpokcuia nuHKa;

pEILICHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BaxkHenmme MeTauibl U HUX
COEIMHEHUSD.

XuMHA 4 OKpPYKaKIas cpeaa

BemecrBa n marepuasibl B NOBCEIHEBHOM KW3HU 4YeJIOBEKAa. BakHeuine
BEIIIECTBA M Marepualbl, 00JacCTH WX NpPUMEHEHHs. be3omacHoe HUCIOJIb30BAHUE
BEIIECTB U XUMUUYECKHUX peakiuii B ObITy. [lepBas moMoIIs MPU XUMUYECKUX 0KOTax
U OTPABJICHUSX.

Hoseie Matepuansl u TeXHONOTUU. [[pUHLIMIIBI «3€TIEHOU XUMUW.

OCHOBBI  JKOJIOTMYECKOM TPAMOTHOCTH. XHMHUS HW 3J0pPOBbE. 3HAUYECHUE
M3y4yaeMbIX XMUMHYECKHX JJIEMEHTOB M UX COCIAMHEHUN Mg (DYHKIIMOHUPOBAHUS
opranusma uesioBeka. [loHsTue o 310poBoM 00pase KU3HU.

XHMMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpejbl. DKOJOTUYECKHE MPOOJIEeMBlI,
CBSI3aHHBIE C COCIMHEHUSIMU YTIIEPOJIa, a30Ta, CEPBI, THKENBIX MEeTALIOB. [loHsITHE O
[TJK. Ponps XuMHM B peIEHUU YKOJIOTHYECKUX MPOOIIEM.

DKCNEPUMEHTAIbHOE H3YYEHHE BEIIECTB W SBICHUW: O3HAKOMIICHHE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIIaBbl METaUIOB, MOJUMEPHBIE MaTEpHaIb),
ornpeseeHne KUCIOTHOCTH MPUPOIHBIX BOJI, MOJICTUPOBAHKE MpoIlecca 00pa3oBaHus
KUCJIOTHOTO JIOK/Isl, U3YYEHHUE €r0 BO3JICVCTBUS HA MaTEPUAIBI.

IToBTOpEeHME 1 00001IEHNE 3HAHUIT OCHOBHBIX Pa3/1eJ10B KypcoB 8—9 Kiiaccos

ITepunonnueckuit 3axkoH u Ilepuoanueckas cucremMa XMMHAYECKUX 3JIEMEHTOB B
CBETE MPEJICTABICHUN O CTPOCHHS aTOMa. 3aKOHOMEPHOCTH B W3MEHEHHHU CBOMCTB
XMMHUYECKUX JJIEMEHTOB U UX COCAMHEHUN B IEPUOJAX U IPyIIIax.

CrtpoeHue BemiecTBa B TBEPAOM, JKUJIKOM M Ta3000pa3HOM COCTOSIHUU. Bujbl
XUMHUYECKON CBSI3U. 3aBUCUMOCTH CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOU
PELIETKH U BUJ1a XUMUYECKOMN CBSI3H.

Knaccudukanus XUMHUYECKUX  peakIMii MO  pPa3jIUYHbIM  TPU3HAKAM.
[IporHo3upoBanrie BO3MOKHOCTH MPOTEKAHUST XUMHYECKUX MPEBpALICHUN B
pPa3IMYHBIX YCJIOBUAX HA OCHOBE IIPEJACTABICHUN XUMHYECKOW KHUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE pEaklUu B pacTBopax. l'mapomus coner. Peakunum oxkucieHus-
BOCCTAHOBJICHUSA. DJIEKTPOJIN3.

CBoiicTBa KHCIIOT, OCHOBaHMHW U COJell B CBETe NPEACTaBICHUM 0O
3JIEKTPOJIUTUYECKON JUCCOUMAIIMUA U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX.

Mescnpeomemnmnuie ceazu

Peanu3zanust MeXNpeaMETHBIX CBSI3€M NpU W3YyYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSL Y€pe3 MCIIOIh30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHITHH,
TaK ¥ NOHATUMN, IPUHATHIX B OTAEJIBHBIX €CTECTBEHHBIX HAYKaX.



OO1ue ecTeCTBEHHO-HAYYHBIE MOHSATHS: SIBIEHUE (Tpoliecc), HAyyHbId (akT,
TUIOTE3a, TEOpUs, 3aKOH, aHaju3, CHUHTE3, KiacCH(PHUKaAIus, MEePHOJUIHOCTD,
HAOIIIO/IEHUE, SKCIIEPUMEHT, MOJEIMPOBAaHUE, W3MEPEHHE, MOJIeb, TEXHOJOTHS,
MaTepHallbl.

®dusnKa: BEemecTBo, Telo, (PU3NYecKre BEITMUNHbI, eIUNHUIBI U3MEPEHUs, Macca,
00BEM, KOTMYECTBO TEIUIOTHI, aTOMBI U MOJICKYJIbI, arperaTHbIe COCTOSIHUE BEIIECTBA,
CTPOCHHE Ta30B, KUJIKOCTEH M TBEPHABbIX (KPUCTALUTUYECKUX) TEN, KPUCTAJUIMYECKast
pelieTKa, JIeKTPOH, PO aTOMa, MPOTOH, HEUTPOH, MOH, HYKIIU/, U30TOIbI, KBAHTHI,
palMOaKTUBHOCTb, anb(a-, Oera- M TraMMa-u3IydeHUe, SJICKTPUUECKUN 3aps,
IPOBOJAHMKH, IOJYNPOBOJHUKU, IUAIEKTPUKU, COJIHEYHBIH CIEKTp, DPA3JI0KEHHE
0€eJIoro CBETa B CIIEKTP.

buonorus: skocucrema, ouochepa, ¢poTocuHTE3, MpPOIECCHl 0OMEHA BEIIECTB,
MUHEPAJIbHBIE  yIOOpEHUs, MHUKPOIJIEMEHTbI, MaKpOAJIEMEHThl, MUTATEJIbHbIC
BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPaAJbl, TOPHBIE MOPObI, MOJIE3HbIE
MCKOTIaeMble, TOTUIHBO, BOJHBIE PECYPCHI, TUTaHETa 3eMJIsl.

TexHonorus: cTpouTeIbHbIC TEXHOJIOTHH, CETbCKOXO03SIIICTBEHHBIE TEXHOIOTHH,
TEXHOJIOTHH 3JIEKTPOHHOU MPOMBIIIJIEHHOCTH, HAHOTEXHOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
DJIEKTPOHHBIE C yuyerom
HaunmenoBanue .
Ne KosanuecrBo (uudposbie) padouen
pa3/iesioB U TeM
n/n 4yacos o0pa3oBaTe/ibHbIE NPOrpaMMmblI
NPOrpamMmsbl
pecypchl BOCIIUTAHUS

Pa3nea 1. IleppoHayanbHble XUMHYECKHE NOHATHS

XumMmust — BakHast [Ipurneyenue
061acTh BHUMAaHUS YYaIuXCs
K [ICHHOCTHOMY
1.1 €CTCCTBO3HAHUA U 5 bubmoteka [IOK ACTIEKTY H3y9aeMbiX
MPAKTUYECKOU https://m.eds00.ru/7f41837¢ | ypOKax
JEATEIIBHOCTH SIBIICHUH,
yeloBeKa OpraHu3aIus ux
paboTHI ¢
[I0JIy4aeMOH Ha
YPOKE COLUAIBHO
3HAYUMOM
nHpopMarueii —
19 BemectBa u 23 bu6morexa IJOK MHULHHUPOBAHNE 66
XUMHUYECKHE PEAKITUN https://m.edsoo.ru/7f41837c 00CykKIeHus,

BBICKa3bIBAHHUSI
YYalMMHCS CBOETO
MHEHWUS TI0 ¢

MTOBOAY, BEIPAOOTKH



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

CBOET0 K HEH

OTHOILIICHUS,
Uroro mo pazneny 28
Pa3znesn 2. Baxkneiinue npeacTraBuTe/ M HEOPraHNYeCKNX BellecTB
Bosnyx. [lonsTue o G LIOK ITpnobperenue
HOJINOTCKA
2.1 raszax. Kucmopo. 18 HaBbIKA
poa https://m.edsoo.ru/7f41837¢c
OKCHIIBI CaMOCTOSTEILHOTO
CHICHUS
Bonopoa. I[Tonsitue o bubnunoreka [JOK P .
2.2 7 TEOPETUICCKOMN
KHUCIIOTaxX U COJIAX https://m.edsoo.ru/7f41837c
HpO6J’IeMBI, HaBbIKa
Bopa. PactBopbl. BuGmorexa LIOK reHEPUPOBAHHUS 1
2.3 [TonsiTe 06 13 ohopmIteHUSI
https://m.edsoo.ru/7f41837c .
OCHOBaHHUX COOCTBEHHBIX HJICH
OCHOBHBIE KJIACCHI bubmmoreka ITOK
2.4 HEOPraHMYECKUX 15 https://m.edsoo.ru/7f41837c
COCIMHEHUN
Wroro mo pazneny 53

Pa3znen 3. llepuoanuecknii 3axkoH u [lepuoguyeckas cucrema XuMmuyeckux 3jemMeHToB /1.
N. MenneneeBa. CtpoeHue aToMoOB. XUMHYECKasl CBsA3b. OKUCIUTEIBHO-

BOCCTAHOBHUTECJIbHDBIC PCAKIIUU

Ilepronnueckuii 3aKOH

[Mpuobperenue
HaBbIKa
YBOKUTEIBHOTO
OTHOIIICHUA K
YyKHUM UJICAM,
0(OpPMIICHHBIM B

u [lepuonnueckas padorax ap yrmi
HCCIIeIoBaTeNIeH,

CHUCTEMAa XMMHUYECKUX bubmoteka [IOK

3.1 9 HaBbIKa

snemenTos /1. U. https://m.edsoo.ru/7f41837c
yOIMYHOTO

MeHHeﬂeeBa. BBICTYIUICHUA

Crpoenue aToma nepex
ayIUTOpHEH,
apryMeHTUPOBaHUSA
1 OTCTauBaHUS
CBOEU TOUKH
3pEHHS.
MIpHUBJICUCHHE
BHUMAaHUS

XUMHUYECKas CBA3b. yUaImxcs K

3.9 OKuUCIUTENbHO- 10 Bbubmoreka ITOK LIEHHOCTHOMY
' BOCCTAaHOBUTEJILHLIE https://m.eds00.ru/7f41837c | acmeKkTy U3y4yaeMbIX

peakuuu Ha ypoKax

SIBIICHUH,

opraHusanusa ux



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

paboTsl ¢
N0JIy4acMOU Ha
YPOKE COLUAIBHO
3HAYUMOH
nHpopmarmei —
WHULUUPOBAHUE €
00CyXIeHMYS,
BBICKa3bIBAaHUS
yUYaIIUMHCS CBOETO
MHEHHS 10 ee
ITOBOJTY, BEIPAOOTKH
CBOETO K Hel

OTHOIIICHMS,
Utoro no pazneny 19
PesepBHoe Bpems 2
OBLIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




9 KVIACC

DIeKTPOHHbIE C yuerom paboueii
Ne Hamvenoparnmue KosinuecTBo (undposbie) HporpamMmel
n/u PA3ACIOB T TEM 4acoB o0pa3oBaTebHbIE BOCHHTAHU
NPOrpamMMbl
pecypcsl
Pasjen 1. BemecTBo U XuMu4eckasi peakius
Hcnonb3oBanue
BOCIIUTATEIBHBIX
BO3MOXHOCTEH
coJlep>KaHus y4IeOHOTO
npeaMeTa uepes
JI€MOHCTpALIHIO
yYaIIuMCs IPUMEPOB
OTBCTCTBCHHOTIO,
IToBTOpeHue 1 bubmuoreka IIOK PPVIAGHCKOTO
11 yriyoJieHue 3HaHUM o 7 https://m.edsoo.ru/7f41837 HOBEALCHIL,
IIPOABJIICHUA
BCICCTBE ¢ YEIIOBEKOMO0US U
JI0OPOCEPICUHOCTH,
yepes moadop
COOTBETCTBYIOLIHX
TCKCTOB IJIA YTCHUA,
3a/1a4 JUIsl pELICHNS,
npoOJIEMHBIX CUTYaIHH
JUTSE OOCYKIISHMS B
KJacce;,
OcHOBHbIE [MpuBrneueHne
1.2 SAROHOMEPHOUTH 12 fgp?sn;lr?:dlcsi? :3/17<f41837 pmmm yraen ¥
IpOTEKaHHs . : LIEHHOCTHOMY aCIIeKTy
XUMHUYECKHX PEaKIui - H3YHACMBIX Ha ypoKax
SABJICHWUH, OpraHu3alus
ux paboThI C
DNEeKTPOTUTHIECKAS Bu6morexa [IOK NoJTy4aeMol Ha ypoKe
13 AHCCOIIAITL 13 https://m.edsoo.ru/7f41837 =~ COUMATLHO SHAUMMO}
XUMUYECKUE PEAKIINU B c uHbOpMAaLHeii —
pacTBOpax B VHHINIPOBAHHME e
o0Cy)IeHUS,
Hroro no paszneny 32

Paznen 2. Hemera/liibl M UX COCIUHEHUSHA

OO01mast xapakTepuCTHKa

XUMHYECKHUX DIIEMEHTOB Bubmiorexa LIOK
2.1 8 https://m.edso00.ru/7f41837
VIIA-Tpynmsl. c
I'asoreHs! -
Bu6mmoreka IJOK
OO011ast XxapakTepUCTHUKA
2.2 = P p 9 https://m.edso00.ru/7f41837

XUMHUYCCKHUX 3JICMCHTOB

c

IIpumenenue Ha ypoke
UHTEPAKTUBHBIX (hopM
paboThl yuamumxcs:
MHTEJIEKTYAIbHBIX UTP,
CTUMYJHPYIOIINX
[IO3HABATEIIEHYIO
MOTHBAIIMIO yUAIIUXCS;
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VIA-rpynnsl. Cepa u e€
COC/IMHEeHHUS

OO0mast xapakTepuCTHKA
XHUMHYECKUX 3JICMEHTOB

bu6nmoreka [JOK

IIpumenenue Ha ypoke
HHTEPAKTUBHBIX (opM

2.3 VA-rpymmsl. A30T, 11 https://m.edsoo.ru/7f41837 ~ Pa0OTBI yHammxcs,
bocop 1 ux c KOTOpBIC 0T
COCTMHEHUS yaammmes

BO3MOXKHOCTh
TIPHOOPECTH OIBIT
BCJICHHS
OO01mas xapakTepuCTHKa KOHCTPYKTHBHOT'O
XUMHYECKHX 2JIEMEHTOB BuGmiorexa LIOK JIAANOra; TPyIIOBOH

2.4 IVA-rpynmnsl. Yriepon 11 https://m.edsoo.ru/7f41837 ~ PaOOTEI WM paGoTEI B
W KpEMHH, X c napax, KOTOpbie yanu
COE/IMHEHNS. EOp ydamuxcss KOMaHIHOU

paborte u
B3aUMOJICUCTBUIO C
JPYTUMHU IETHMU;
Wroro no paznery 39
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
O61ie CBOHCTBA Bubmuoreka [JOK Nuanumuposanue u

3.1 6 https://m.edso00.ru/7f41837 HOIJIEPKKA

METAJIJIOB .

c HCCIIeI0BATENBCKON

JeATENbHOCTH
y4almMxcs B paMKax
peanuzanuu UMH
WHMBUIYaTbHBIX U
TPYIIIOBBIX
UCCIIEI0BATEIILCKIX

Baxneiie MmeTauibl U Bubmiorexa HOK MPOCKTOB, HTO Jact

3.2 17 https://m.eds00.ru/7f41837  IIKOJIbHUKAM

11X COCHIHCHIA c BO3MOXHOCTb
pHOOpECTH
HABBIK
CaMOCTOSITEIIBHOTO
pemeHus
TEOPETUYECKOU
MpoOIEMBI.
Hroro no paszneny 23
Paznen 4. Xumus 1 oOKpysKamomas cpeaa
BemectBa u maTepuanbl OpraHu3arus
B JKM3HM YETIOBEKA. Bu6miotexa [[OK medcTpa
4.1 OcHoBbI 1 https://m.edsoo.ru/7f41837 =~ MOTHBHPOBAHHBIX

3KOJIOTHUECKOU
rpaMOTHOCTH

c

U DPYAUPOBAHHBIX
YYaIuXcsl HaJ X
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HEYCIIEBAIOIIUMU
OJIHOKJIAaCCHUKAaMHU,
JAOLLEr0 y4aruMes
COIIMAIbHO 3HAYHUMBIN
OIBIT COTPYAHUYECTBA U
B3aMMHON OMOIIIH

Hroro no pazneny 1
Pazpen 5. O0o01menue 3Hanui
IIpuBneyenue
BHHMAaHUS YYaIUXCs K
[ICHHOCTHOMY aCTIEKTY
HN3y4acMbIX Ha ypoKax
SIBJICHUM, OpraHu3amus
UX paboTHI C
IToBTOpEeHUE M MOJTy4aeMoi Ha ypoKe
000011IeH1E 3HAHU I Eubmiorexa OK COIMAIEHO 3HAYUMOM
5.1 7 https://m.edso0.ru/7f41837 .
OCHOBHBIX Pa3JIeliOB c uHbopmanuen —
KypcoB 8—9 kiiaccoB WHUIHUUPOBAHUC CC
o0CyXIeHMs,
BbICKAa3bIBaHUS
yYaIIuMHICs CBOETO
MHEHHS 110 €€ TOBO.Y,
BBIPaOOTKH CBOETO K
HEW OTHOLIEHUS
Hroro no paszneny 7
OBIIEE KOJIMYECTBO 102
YACOB I10 [TIPOT'PAMME

OueHoYHbI MHCTPYMEHTaPHil
KoHTposib 1 CAMOKOHTPOJIb 3HAHHM, YMEHUI W HABBIKOB SIBJISIETCS CETOAHS OJHON

U3 BOXHEHIIMX MpoOJeM OpraHu3aluy yuyeOHOW AESITeNbHOCTH Ha YpPOKaX XUMUH.
HNMeHHO B mipoliecce MPOBEPKH BBISBISIOTCS JOCTUXKEHHUS IIKOJbHUKOB U MPOOEIIbI B
UX y4eOHOI MOATrOTOBKE, 3aKPEIUISIOTCA, U CUCTEMATU3UPYIOTCS 3HAHUS U YMEHMUS,
MpUOOPETEHHBIE yYAIIMMUCA Ha TPEIbIAYIIMX YpOKaX, a Ha OCHOBE MOJIyYEHHOU
MH(}OpMaAIUU KOPPEKTUPYETCS IPOLIECC U3YUEHHUsI HOBOTO MaTepHalia.

KOHTPOJIS:

[Ipu BbICTaBIEHUN OTMETOK HEOOXOAUMO COOTIOIATh:
* 00BEKTUBHOCTD OIICHKH PE3YJIhTATOB;

* ¢JIMHCTBO TPEOOBAHUI KO BCEM IITKOJbHUKAM.

JIyist BBICTaBIIEHUS OOBEKTUBHBIX OTMETOK HCHOJB3YIOTCS CIEAYIONHe (opMbI

® TGKYIHI/Iﬁ KOHTPOJIb (OCYH_ICCTBJ'ISIGTC}I YUUTCIEIMU Ha IMPOTAKCHUU BCCTO

y4eOHOTr0 ToJ]a U OCYIIECTBISIET MPOBEPKY 3HAHUI 00y4arOIIUXCsl B COOTBETCTBUU C
y4eOHOI MporpaMMoit);
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Texymasi olleHKa MpeACTaBiseT CO0O0M MPOLEAYPY OLEHKH HHAWBHUIYaTbHOTO
POJBUKEHHUS 00YYaIOErocss B OCBOEHUHU MTPOrpaMMBbl y4eOHOTO MpeaMeETa.

Texymass omeHka MoXeT ObITh (opmupymome (moanepkKuBaromen u
HaANpaBJISIOMENd yCculius 00ydYarolerocs, BKIIOYAIONIEH €ro B CaMOCTOSITENIbHYIO
OLICHOYHYIO JI€ATEJIbHOCTh) M JUArHOCTUYECKOM, CIIOCOOCTBYIOIICH BBISBICHUIO U
OCO3HAHUIO TEAArorMuecKuM paOOTHUKOM M O0YyYaroluMcs CYIIECTBYIOIIUX
npo0JjieM B O0y4eHUH.

OOBEeKTOM  TeKyIIel OLEHKH SBJSIOTCS TEMaTH4YEeCKHE IUIaHHpYEMbIe
pE3yNbTATHI.

B Tekymel oLeHKe HCHOJB3YIOTCS pa3inyHble (POPMBI U METOABI MPOBEPKH
(ycTHBIE M THCBMEHHBIE OIPOCHI, MPAKTUYECKUE pabdOThI, TBOpPYECKHE PAOOTHI,
WHJUBUyalIbHBIE U TPYIIIOBbIE (POPMBI, CAMO- M B3aUMOOILIEHKA, pe(IeKCHsl, TUCTBI
MPOJIBHIKEHUSI U IPYTHUE) C YIETOM OCOOCHHOCTEN y4eOHOT0 MpeIMeTa.

Pe3ynpraThl TEKyllell OLEHKHM SBISIOTCS OCHOBOW U MHAMBUAYAJIU3ALNH
y4eOHOro Ipolecca.

Temarnueckass oOuneHKa MpeaCTaBIseT COO0OW MpoLENypy OLEHKH YPOBHS
JOCTUKEHHSI TEMAaTUUYECKUX TUIAHUPYEMBIX PE3YJIbTATOB 110 YYEOHOMY MPEIMETY.

* IPOMEKYTOYHAsI aTTECTaIMsI 00yYarouXCcs

[IpoMexyTouHas arTecTalMsi NpeACTaBisieT coOOil mpolenypy arrecTaluu
oOyJaroluxcsi Ha ypOBHE CpeJHEro o0Iiero oOpa3oBaHUs WM IMPOBOAUTCA B KOHLE
Ka)KJIOTO MOJYTo/Hsl U B KOHIIE y4€OHOT0 ro/ia Mo KaKJoMy HU3y4aeMOMY IPEIMETY.
[IpomexxyTouHast arrecTtalus MPOBOJUTCS HA OCHOBE pE3YJbTaTOB HAKOILJIEHHOU
OLICHKM UM PE3YyJIbTATOB BBINOJIHEHUSI TEMAaTUYECKUX MPOBEPOYHBIX paboT u
(uKcUpyeTCcs B 3JIEKTPOHHOM JHEBHUKE.

[IpomexxyTouHast ~ oueHKa, (Qukcupyrouas  JAOCTHKEHUE  IPEIMETHBIX
MJIaHUPYEMBIX PE3yJbTaTOB U YHUBEPCATIbHBIX YUEOHBIX JEHCTBUI HA YPOBHE HE HIKE
0a30BOrO, SIBJISIETCSI OCHOBAHUEM JIJIS TIEPEBOJIa B CIAEAYIOLIUI Kilacc U JUIsl JOMycKa
00y4Jaromnierocsi K rocyJapCTBEHHOW UTOTOBOW aTTECTaIUH.

[Topsimok  mpoBeneHUss MPOMEXYTOUHOM  aTTECTAlMU  PETrJIaMEHTUPYETCS
®denepanbHbIM 3akoHOM «0O0 oOpaszoBanuu B Poccutickoit denepanmm» (cT.58) H
«Ilonoxennem o @Qopmax, NEPUOAUYHOCTH, TMOPSAKE TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH | IIPOMEKYTOUHOM aTTecTanuu odydaromuxcs» B MOV «Jlumeit Nel3»

* UTOTOBBIN KOHTPOJIb (MTOTOBAs aTTecTanus ooyqatomuxcs 11 kmaccos B popme
EID).

Cucrema OLIEHKM JIOCTH)KEHHSI IUJIAHUPYEMBIX  PE3yJIbTaTOB  OCBOCHUS
MpOrpamMMBbl MO MPEAMETY «XUMHs» MPEACTaBIseT cOO0M OJAMH M3 MHCTPYMEHTOB
peanu3auuMyu TpeOOBaHMM CTAaHIAPTOB K pe3yJibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBarenbHON MpPOrpaMMbl OCHOBHOrO o00mero oOpaszoBanus. Ilnmanupyembie
pe3ybTaThl OCBOEHUSI TPOrpPaMMbl OCHOBHOTO 00Opa30oBaHus MO JAHHOMY y4eOHOMY
npeIMeTy MPEACTABISAIOT COOOW CHUCTEMY JHUYHOCTHO-OPUEHTHUPOBAHHBIX LiEJe
oOpa3oBaHMUsl, MOKa3aTeIe UX JOCTHKEHUS U MOJIEIeH HHCTPYMEHTapHs.

OOBEKTOM OLIGHKM TMPEAMETHBIX pPE3yJbTaTOB SABISETCA: CIHOCOOHOCTH
oOyuaromuxcs pemars yueOHO-I03HaBaTeIbHbIe U yueOHO-TIpaKTUUYeCcKue 3a1a4yn. B
CUCTEMY OLIEHKH MPEIMETHBIX PE3YJIHTATOB BXOASAT:



» OnopHbIe 3HAHUS, BKITIOYAIOININE B C€0s1: KITIOYEBHIE MMOHSATHS, TIPABIIIA, (PaKTHI,
METO/bI, TOHSITUWHBIN amIapar.

* [IpenmeTHBIC NEHCTBUS: MCIIOIb30BAaHUE 3HAKOBO-CHMBOJIMUECKUX CPEJICTB B
paMKax TmpeoOpa3oBaHUs, TMPEJICTABICHUS U MHTEpHpeTanuu HHPoOpMaruu u
JIOTUYECKUX JCHCTBUM (CpaBHEHHE, TPYIIHUPOBKA U KilacCUUKaAIUSI OOBEKTOB,
JeUCTBUS aHallM3a, CUHTE3a U 000OIIECHUS, YCTAaHOBJICHUE TPUIMHHO-CIICCTBEHHBIX
cBs3ei 1 anam3). OrieHBaHue MPU3BAHO CTUMYJIMPOBATh YUCHUE TTOCPEICTBOM:

* OIICHKHU UCXOJTHOTO 3HAHUS PEOCHKA, TOTO OIbITa, KOTOPHIN OH/OHA MPUBHEC B
BBITIOJTHCHHE 33/IaHUSI I B U3yYCHUE TEMBI,

* y4eTa HHAUBUAYATbHBIX TOTPEOHOCTEH B y4eOHOM MpoIiecce,

* TOOYXICHUS JIETEH Pa3MBIILISATh O CBOEM YUYCHHH, 00 OIIEHKE UX COOCTBEHHBIX
paboT U mpoliecca UX BBIMOTHEHUS.

[lens oOIEHKM MPEIMETHBIX pE3YyJIbTATOB - OIEHWBAHMWE, KaK JIOCTHUTACMBIX
oOpa3oBaTeIbHBIX PE3yJIbTAaTOB, TaK M Mpolecca MX (OPMHPOBAHHUS, a TaKKe
OIICHUBAHUE OCO3HAHHOCTH KaXIbIM 00YyUYaroIIUMCs 0COOCHHOCTEH pa3BUTHS CBOETO
COOCTBEHHOTIO Mpoliecca O0yIeHUS.

CucreMa OIleHUBaHUs CTPOUTCS Ha OCHOBE CIICTYIOIINUX MTPHUHIIUIIOB:

* OrneHuBaHUE SIBISETCS IMOCTOSHHBIM IIpolrieccoM. B 3aBUCMMOCTH OT 3Tara
0o0y4yeHHsT HCIOJB3YyeTCS JHArHOCTHYECKOEe (CTapTOBOE, TEKYyIee) U CPe30BOE
(TemMaTuueckoe, MpOMEKyTOUHOE, PyOEeKHOE, UTOTOBOE) OLICHUBAHHUE.

* O1LleHUBaHUE MOXKET OBITh TOJBKO KpUTEepUAThHBIM. OCHOBHBIMHU KPUTECPUSIMH
OIICHWBAHUS BBICTYMMAIOT OXKHUIAEMbIC PE3YyJIbTaThl, COOTBETCTBYIOIIHE YYCOHBIM
LIEJSM.

* OICHUBATHCS C TTIOMOIIBI0 OTMETKH MOTYT TOJIBKO PE3YNIbTAThl ACATEIHHOCTH
YYCHHKA, HO HE €r0 JIWYHBIC KaueCTBa.

» OnieHMBaTh MOYKHO TOJIBKO TO, UEMY ydar.

* Kputepun ornieHMBaHUS U aJITOPUTM BBICTABJICHUS OTMETKH 3apaHee W3BECTHBI
W TIeJlaroram,  yJariumcs.

» Cucrema OIIGHHBAHHWS BBICTPAMBACTCS TaKUM O0Opa3oM, 4YTOOBI ydaIluecs
BKJIIOUYAJIUCh B KOHTPOJIBHO-OIICHOYHYIO JICSATEIBHOCTh, IMPUOOpETass HABBIKK U
MIPUBBIYKY K CAMOOIICHKE.

[Ipy nATHOANIBLHOW CHCTEME OLICHHBAaHHUS HA BCEX YPOBHSX OOy4YeHUS
MIPUMEHSIOTCS CIIEAYIOIINE O0IIeINTAKTHUECKIE KPUTEPUH:

OtmeTKka «5 (OTJIMYHO)» CTAaBUTCS B ClTy4ae:

3HaHUS, TIOHMMAaHWs, TIyOMHBI YCBOEHHUS OOydYarolMMCS BCEro ooObema
o0pa3oBaTenbHON NPOrpaMMbl, peaIn30BaHHON 3a OLIEHUBAEMbIN MEPUO;

YMEHUS BBIACIISATH TJIABHBIE MOJIOKEHUS B U3YUYEHHOM MaTepralie, Ha OCHOBAHUH
($akTOB M NMpUMEpPOB 0000IIATH, I€NaTh BHIBOJIbI, YCTAHABIMBATH MEXKIPEIMETHbIE U
BHYTPHUIIPEIMETHBIE CBSI3H;

OTCYTCTBHsSI OMIMOOK M HEJOYETOB IMPH BOCIPOU3BEACHUU HM3YyUYEHHOTO
MaTepualla, pU yCTHBIX OTBETAX, YCTPAHEHHUs OTACIIBHBIX HETOYHOCTEN C IIOMOIIBIO
JOTIOJIHUTENIBHBIX BOIIPOCOB NIEArora;

COOMIOICHNS KYJIBTYpbl NMHUCbMEHHOM W YCTHOM peuH, MpaBuil 0GOpMIICHHUS
MMCbMEHHBIX padoT.



OtMmeTka «4 (XOpPOLI0)» CTABUTCS B CIy4ae:

3HAHMS BCErO M3YYEHHOTO MaTepHaa;

YMEHUS BBIACIATH IJ1aBHBIC MOJOKEHUS B U3yUYEHHOM MaTepualie, Ha OCHOBaHHUH
($akTOB U NMpUMEpPOB 0000IIATh, IeTaTh BHIBOJIbI, YCTAHABIMBATH MEXKIPEIMETHbIE U
BHYTPUIIPEIMETHBIEC CBSI3U, IPUMEHSTH MOJIYUCHHbIC 3HAHUS Ha MPAKTUKE;

HaJIM4YUS HE3HAYUTENbHBIX (HErpyObIX) OMMOOK TMpPU BOCIPOU3BEICHUU
U3Y4YeHHOT0 MaTepuarna;

COOJTIO/IEHNST OCHOBHBIX MPABWJI KyJIbTYphl TUCbMEHHON W YCTHOM pEUH, TPABHUII
oopMIIEHUS TMCHEMEHHBIX Pa0oT.

OtMmeTka «3 (YA10BJIETBOPUTEIBHO)» CTABUTCS B ClIy4ae:

3HAHUA W YCBOEHUS Marepuajia Ha YPOBHE MHUHHUMAJbHBIX TpeOOBaHUI
MIPOTPAMMBI, 3aTpyAHEHUS npu CaMOCTOSITEILHOM BOCIIPOU3BEICHUN,
HEO0O0XO0JIMMOCTH HE3HAUUTEIIbHOU MOMOIIY YUUTES;

yMEHHUsl padoTaTh Ha YPOBHE BOCIPOM3BENCHUSI, 3aTPYTHEHUS MPU OTBETaX HA
BHJIOU3MEHEHHBIE BOIIPOCHI;

Hanuuus 1-2 rpyObIx OMMOOK, HECKOJIBKUX HETpyObIX MPH BOCIPOU3BEICHUU
M3yYEHHOT0 MaTepuia;

HE3HAYUTEIHLHOTO HECOOJ0/IEHHUSI OCHOBHBIX MPAaBHII KYJIbTYpPbl MMCBMEHHON U
YCTHOW peyH, MpaBui oPopMIIeHUS TUCEMEHHBIX PadoT.

OtMmeTKa «2 (HeyA0BJIETBOPUTEJIBLHO)» CTABUTCS B Clydae:

3HaHUSA W YCBOGHHUS Y4YEOHOro marepuaia Ha YPOBHE HUKE MHUHUMAJIbHBIX
TpeOOBaHUI MPOrPaMMBI;

OTCYTCTBHUS YMEHUSI pa0OTaTh Ha YpPOBHE BOCIPOU3BEACHUS, 3aTPYIHCHUS MPHU
OTBETax Ha CTaHJAPTHBIE BOIIPOCHI;

HaJU4Msl HECKOJbKHX TpYyObIX OLIMOOK, OOJBLIOr0 YHCIa HErpyObIX NpH
BOCIIPOM3BEJICHUN U3yYCHHOTO MaTepUaa;

3HAUYUTETLHOTO HECOOJIO/ICHUS OCHOBHBIX MPaBUI KYJIbTYpbl MUCHMEHHOU H
YCTHOM peuu, mpaBuil 0(pOpMIIEHHUSI TMCbMEHHBIX padoT.

Oco0eHHOCTH OlLICHUBAHUS M0 XUMHUH

OueHka yCTHOrO OTBeTA.

OTtMeTKa «5» CTaBUTCS, €CIIM 00yUarOITHICS:

J1aJl TIOJIHBIM Y MPABUJIbHBIN OTBET HA OCHOBAHUM U3YyYEHHBIX TEOPHUH;

W3JI0KWJI MaTepUajl B OPEACIICHHON JIOTHYECKOM MOCIE0BATEIbHOCTH.

OtmMmeTka «4» cTaBUTCS, €CITU 00YyJarOIITHIACS:

J1aJl TIOJIHBIM Y MPABUJIbHBIN OTBET HA OCHOBAHUM U3YyYEHHBIX TEOPUH;

W3JI0KWJI MaTepHuajl B ONPEACICHHON MOCIEI0BATEIbHOCTH;

JTOMYyCTHJI 2—3 HECYIIECTBEHHBIX OIIMOKH, HWCIPABJICHHBIX MO TPEOOBAHUIO
YUUTEIIS

MWW J1aJ1 HENOJIHBIM U HEUETKUM OTBET.

OtMeTKa «3» CTaBUTCSA, €CIIU 00yUYaIOIIUICS:

Jlaj1 TIOJIHBINA OTBET, HO JOMYCTUJI CYIIIECTBEHHYIO OIIUOKY

WJIM OTBET HEIMOJIHBIN, TOCTPOECH HECBSI3HO.

OTMeTKa «2» CTaBUTCSA, €CIIM 00yUarOIINICS:

MOKa3aJl HeTIOHUMAaHWEe OCHOBHOTO COJIEPKaHMsI Y4eOHOTO MaTepuIia,;



JIOITYCTHJI CYIIECTBEHHBIC OIITMOKHU, KOTOPHIE HE CMOT UCITPABUTH IPU HABOISATITUX
BOIIPOCAX YUUTEIS.

OuneHnka yMeHHil pelmiaThb 3a1a4u

OtmMmeTKa «5» CTaBUTCS, €CIIU:

B JIOTUYECKOM PACCYXACHUH U PEIICHUU HET OIITNOOK;

3a/laya pellieHa parioOHAIbHBIM CIIOCOOOM.

OtMmeTka «4» cTaBUTCS, €CIIU:

B JIOTUYECKOM PACCYX IECHUU U PEIICHUH HET CYIIECTBEHHBIX OIHOOK, IPHU 3TOM
3a/1a4a pelieHa, Ho HepalMOHAIbHBIM CIIOCOO0M;

JIOITYIIIEHO HE 00Jiee JBYX HECYIIECTBEHHBIX OIIHOOK.

OtMeTKa «3» CTaBUTCS, €CIIU:

B JIOTMYECKOM PACCy>XJICHUU HET CYIIECTBEHHBIX OIIMOOK;

JOMYCKAETCsl CYIIECTBEHHAsI OIIMOKAa B MAaTEMaTHYECKUX pacyeTax.

OtMmeTKa «2» CTaBUTCS, €CIIU:

UMEIOTCSI CYIIECTBEHHBIE OIMOKU B IOTUYECKOM PACCYKJIECHUU U PEIICHUU.

OuneHka 3KCNepUMEHTAIbHBIX YMEHH I

OtMmeTka «5» CTaBUTCS, €CIIU:

paboTa BBITIOJIHEHA MOJHOCTHIO. CliesIaHbl MpaBUIIbHBIC HAOIIOACHUS U BBIBOJIBI,
HKCIIEPUMEHT OCYIIECTBJICH IO IJIaHy, C YY€TOM TEXHHUKH O€30MaCHOCTH U TPABUII
paboThI C BElIECTBAMU U MPUOOpaMH;

MPOSIBJICHBl OPTaHU3AIIMOHHO-TPYAOBBIE yMEHUS (MOJJIEPKUBACTCS YHUCTOTA
pabouero Mecrta, MOpsA0K Ha CTOJIE, SKOHOMHO MCIOJIb3YIOTCS PEAKTHUBBI).

OtMmeTtka «4» CTaBUTCS, €CIIU:

paboTa BBITIOTHEHA, C/IeJIaHbl TPAaBUIbHBIC HAOIIOEHUS U BBIBO/IbI, IKCTIEPUMEHT
BBITIOJTHEH HEMOJIHO WJIM HaOII0JAl0TCs HECYIECTBEHHbIE OLIMOKM B paboTe ¢
BEILIECTBAMU U NMPUOOpPaAMHU.

OtMmeTKa «3» CTaBUTCS, €CIIU:

OTBET HETOJHBIN, paboTa BBHITTOJIHEHA MPABUIILHO HE MEHEE YeM HAIlOJIOBUHY;

JIOMyIIIEHA CYIIECTBEHHAas OmuOKa (B XOA€ IKCIEPUMEHTa, B OOBSICHEHUH, B
opopmnenun padoTsl, mo Th mpu pabote ¢ BemecTBaMu U MPUOOpPaMu), KOTOPYIO
OOyJaroIIUIiCst UCTIPABIISIET 110 TPEOOBAHUIO YUUTEIS.

OTMmeTKa «2» CTaBUTCS, €CIU:

JIOMYIIIEHBI JIBE WM OO0JIEe CYIIECTBEHHBIE OIMMOKH B XOJIe IKCIIEPUMEHTA, B
o0bsicHeHnH, B opopMmiieHuu padboTsl, o Th npu padoTte ¢ BemecTBamu 1 prudopamu),
KOTOPBIC YUAITUNCS HE MOXKET UCIIPABUTb.

Ounenka yMeHHH pemiaTh IKCIIePUMEHTAJIbHbIE 321241

OtMeTKa «5» CTaBUTCS, €CIIH:

IJIaH PEeIICHUs 3a1a4i COCTABJICH MPaBUJIBLHO;

OCYILIECTBJICH NOA00P XUMHUYECKUX PEAaKTUBOB U 00OPYAOBAHUS,

JIaHO TIOJTHOE OOBSICHEHUE U CIIeTIAHBI BBIBOIBI.

OtMmeTka «4» CTaBUTCS, €CIIU:

IIJIaH PEUIEHUSI COCTABJICH MPABUIIBHO;

OCYIIECTBIIEH MOJ00P XUMMHUUECKHX PEAKTHUBOB U 000PYAOBaHUS;

JIOTYIIIEHO HE 0oJIee TBYX HECYIIECTBEHHBIX OMHMOOK (B 0OBSICHEHUH U BRIBOJAX ).

OtMeTKa «3» CTaBUTCS, €CIIU:



TJIaH PEIIEHUsT COCTABJICH MPABWIHHO;

OCYILIECTBIJICH OI00P XUMHUYECKUX PEAaKTHBOB U 00OPYAOBAHUS,

JOMYIIIeHa CYIIeCTBEHHAs OMOKa B 00bSICHEHUH U BBIBOJIAX.

OtMmeTKa «2» CTaBUTCH, €CIU:

JTOMyIIeHkl JBe W Oojee omuOku (B IIaHEe pEIIeHUs, B Moja0ope
XUMHUYECKUX PEaKTUBOB U 000PY/10BaHUS, B O0OBSICHEHUH M BBIBOJAX ).



