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IosicHUTeIbHAA 3alIMCKA

[IporpaMMa 1o XMMHHM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHs COCTaBJieHa Ha OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MpPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanms, mpexacraBieHHbIx B DPI'OC OO0, a Ttakxke Ha OCHOBe ¢enepalibHOW pabdodeit
MPOrpaMMbl BOCHUTAHHS U C YYETOM KOHICIIIMU TMPENoJaBaHus y4eOHOTO mpeamera «XuUMUus» B
oOpa3oBarenbHbBIX opranu3anusiax Poccuiickoit denepanum.

[TporpamMma mo xuMuu Ia€T MPeICTaBICHHUE O IENSIX, OOIIEeH cTpaTreruu 00y4IeHUs, BOCIIUTAHUS
U pa3BUTUs OOYyYarOIIMXCS CpEeACTBaMU Y4eOHOro mpeaMeTa, YCTaHABJIMBAaeT o00s3aTe’abHOe
MPEAMETHOE COJIEpKaHKE, MPEyCMaTPUBAET pACTIPEICICHUE €ro M0 KJIaccaM U CTPYKTYpPUPOBAHUE 10
paznenaM M TeMaM [MPOrpaMMbl IO XHMHH, OIpEAeNseT KOJIMYECTBEHHbIE U KaueCTBEHHBIC
XapaKTEPUCTUKUA COJIECP>KAaHUSI, PEKOMEHAYEMYIO IOCJIEA0BATEIbHOCTh HU3YyYEHUS XUMHH C Y4ETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€W, JIOTMKM Y4eOHOro TMpoliecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIIUXCsl, OMpPEeNiieT BO3MOKHOCTH TIpEeaMeTa JUIsl peaiu3aliud TpeOOBaHUN K
pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMs, a Takke TpeOOBaHUI K pe3yinbTaraM OOy4YeHHUS XUMHUHM Ha ypOBHE IENeH H3ydeHUs
IpeJMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHHOU JEATEIBHOCTH 00YYaroUIerocsi Mo OCBOSHUIO
y4eOHOTO CO/IepIKaHMSL.

OO0was xapakTepucTUKA Y4e0HOI0 npeamera

3HaHWE XMMHU CIYXHT OCHOBOH it (pOPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOLIETOCS, €Tro
IPEJCTaBICHUA O MaTepHaIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb UTparoT (hopMUpyeMble XUMHEH
IPEJCTAaBICHUA O B3aUMOIIPEBPAILECHUSAX DHEPTUU U 00 DBOJIIOLUHU BEUIECTB B INPHPOJE, O IyTAX
peleHust r100anbHbIX NPo0IeM yCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA - ChHIPbEBOM, YIHEPTETUUECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€30MacHOCTH, MPOOIeM 31paBOOXPaHEHUS.

N3yuenune xumuu:

— CIIOCOOCTBYET peann3aliil BO3MOXKHOCTEH AJIsI CaMOpPa3BUTHS U (POPMHUPOBAHUS KYJIBTYPBI
JMYHOCTH, €€ 001mel u (QyHKIMOHATLHOW TPAaMOTHOCTH;

— BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIIUIEHUS W TBOPYECKHX CHOCOOHOCTEH oOywaromumxcs,
HaBBIKOB MX CaMOCTOATENIBbHON y4eOHOW AeATeNIbHOCTH, SKCIEPUMEHTANIbHBIX M HCCIIEI0BATEIbCKUX
YMEHHM, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KHU3HH, TaK U B IPO(HECCHOHATILHOM e TENIbHOCTH;

— 3HaKOMMHT CO CNelu(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI 11€JIOCTHOTO B3IJIsAAA
Ha eIMHCTBO MPUPOJIbI U YETOBEKa, SIBISETCS OTBETCTBEHHBIM 3TarioM B (HOPMUPOBAHUU €CTECTBEHHO-
Hay4YHO! IPaMOTHOCTH 00yYaroIuXcs;

— cnocoOCTByeT (hOpMUPOBAHHIO LIEHHOCTHOI'O OTHOILEHUS K €CTeCTBEHHO-HAYUYHBIM 3HAHHSIM,
K IPUPOJIE, K 4ETI0BEKY, BHOCUT CBOM BKJIaJ B 9KOJIOIMYECKOE 00pa30BaHUE 00yUarOLIHXCSL.

JlanHble HampaBlieHUss B OOyYE€HUM XHMHHM OOECIEeUMBAIOTCA CIEUMPUKON CcoAepaHus
y4eOHOro mnpeaMera, KOTOPbIM SBISETCS MEelarorMyeckd aJanTHPOBAHHBIM OTpaXKeHHeM 0a30BOM
HAayKU XMMUH HA ONPEIEIEHHOM JTane €€ pa3BUTHUs.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0O0IIero o0Opa3oBaHMs OpPHUEHTHPOBAH Ha OCBOEHHE
OOy4arolMMUCS CUCTEMbl NEPBOHAYAIBHBIX IOHATHM XWMHUHU, OCHOB HEOPraHWYECKOM XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKON XUMHH.

CrpykTypa copepkaHus IPOrpaMMBl [0 XUMHUH c(hOPMUPOBAHA HA OCHOBE CUCTEMHOTI'O MOAX0/1a
Kk e€ u3ydyeHuro. CopepkaHHME CKIIQJbIBACTCSI U3 CHCTEMbI NOHATHM O XHMHUYECKOM DIIEMEHTE U
BEIIECTBE M CUCTEMBI IIOHATHH 0 XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BAHbI
[0 NPHUHLUMILY IOCIEI0BAaTEIbHOIO Pa3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX IPEICTaBJICHUMN
pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoguueckoro 3axkona J[.MI. MenzaeneeBa Kak OCHOBHOIO 3aKOHA XHMHH; YYEHHUS O
CTPOCHHH aToMa U XMMHUYECKOH CBSI3H;

— TpPEeJCTaBICHUN 00 IEKTPOTUTHUECKON AUCCOLMAIIMH BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHMS pPAcCMaTpPUBAIOTCS HAa OCHOBE OMIMPHUYECKH TIOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BHBAIOTCA IOCIEAOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBIIOJHSIS
¢GbyHKIMKN OOBSICHEHHS M TPOTHO3SHUPOBAHMS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHMS U TOTy4EHUS U3y4aeMbIX BEILIECTB.



OcBoeHne nporpaMmsl 10 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHHUS O XMMUYECKON
COCTABJISIIOLIEH HAYYHOW KAPTUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPOJIbI, IEHHOCTHOIO OTHOLICHUS
K Hay4YHOMY 3HaHHUIO U METOAAM IO3HAHUA B HayKe. 3ydyeHne XUMUU MPOUCXOAUT C NPUBJICUYCHUEM
3HAaHUI U3 paHee U3YyYECHHBIX y4eOHBIX peaMeToB: «OKpyxaromuil Mupy», «buonorus. 5-7 kmacce» u
«®Pusuka. 7 Kiace».

[Ipy m3yuyeHUH XUMHU TPOUCXOTUT (POpMHUpPOBAHHE 3HAHWN OCHOB XMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSA, NPAKTUYECKOH NIEATENIbHOCTU 4YelIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHUPOBOW KYJIbTYpHI. 3a1ada yueOHOTO IpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMBI
XUMUYECKUX 3HAaHUM - BaKHEMIIMX (DaKTOB, MOHATUHA, 3aKOHOB M TEOPETHUYECKUX I10JIOKEHHH,
JOCTYIHBIX 0000IEHNI MHUPOBO33PEHUECKOTO XapakTepa, si3blka HAyKH, B IPUOOIIEHUN K HAayYHBIM
METOAaM TO3HAHMS MPU MU3YYCHUH BEUIECTB U XUMHUYECKUX pEaKIHid, B (OPMUPOBAHUHU M PA3BUTUU
[I03HABATENNbHBIX YMEHUH U MX IPUMEHEHUH B y4€OHO-TI03HABATEJILHON U y4eOHO-UCCIIe10BaTEIbCKON
JeSTeTbHOCTH, OCBOCHUH MPABUII O€30IIaCHOT0 0OpaIlleHus ¢ BEIIECTBAMH B ITOBCETHEBHOM JKU3HHU.

Hean u3yyenust yae0HOro nmpeamera

[lpy wu3yYyeHUH XHMHHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs BaKHOE 3HAYCHHE
npuoOpenn Takue e, Kak:

— (QopMHpOBaHHE HHTEIUIEKTYabHO PAa3BHTON JIMYHOCTH, T[OTOBOMl K €amM00Opa30BaHHIO,
COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHHSITUIO PEIICHUH, CIIOCOOHOW aJanTUPOBAThCs K OBICTPO
MCHAKOIINMCSA YCIIOBUAM JKU3HU,

— HaIpaBICHHOCTh OOy4YCHUs HAa CHCTEMAaTHYeCKOe MPHOOIICHHE OOYyYaroluxcs K
CaMOCTOSITENIbHOM O3HABATEIbHON JESTENIHOCTH, HAyYHbIM METO/aM IO3HAHUs, (HOPMHUPYIOIIUM
MOTHUBAIMIO U Pa3BUTUC CHOCO6HOCT€I>'I K XUMUU,

— oOecrieueHne YCJIOBHH, CHOCOOCTBYIOLIMX MHPUOOPETEHUIO  OOYYAOIIMMHUCS — OIBITA
pPa3HOOOpPa3HOIl [JEeATeNbHOCTH, IIO3HAHHMS ¥ CAMOIMO3HAHHMs, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMHGTCHHHﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAUCHUC NJIA PA3JIMYHBIX BUAOB ACATCIbHOCTH,

— ¢dopmupoBanue oO0miel (QYHKIHMOHATPHONH M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM
YHCIIe YMEHUI OOBSICHSATh M OLIEHHBATh SIBJICHUS OKPYXKAIOLIETO MHPA, MCHOJIB3YS 3HAHHS M OIIBIT,
MIOJIy4YE€HHbIE MPU U3yYEHUH XUMUHU, IPUMEHITh UX MPHU PEIICHUHU MPOOJIeM B MOBCEIHEBHOM KU3HU U
TPYIOBOH JE€ATENEHOCTH;

— ¢opMupoBaHHE y OOYYAIOIMIUXCS TYMAHUCTUYECKUX OTHOIICHUHM, MOHUMAHUS II€HHOCTH
XUMUYECKUX 3HAHUH ISl BEIPAOOTKH SKOJIOTMUECKH IEIECO00pa3HOTO TTOBEACHUS B OBITY M TPYI0BOM
JEATENLHOCTH B LIEJISIX COXPAHEHHUS CBOETO 370POBbS M OKPYKAIOIIEH MPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAIIMHM K OOYYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJII0O M CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHS OOIIEYETOBEUYCCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOodWiis u
HaIpaBJICHHOCTH JaIbHEUIIIEro 00yueHHsI.

MecTo yueOHOro npeamMera B y4eOHOM IJIaHe
OO0miee ymciio 4yacoB sl U3ydeHHMs] XMMHM - 136 dacoB: B 8 kiacce - 68 yacoB (2 yaca B
Hezento), B 9 kiacce - 68 yacoB (2 yaca B HEZEIIO).

Ilnanupyembie pe3yJbTAThI OCBOCHUSA Y4€0OHOI0 NpeIMeTa HA YPOBHE OCHOBHOI'0

00111ero odopasoBaHus

I/I3y‘-ICHI/IC XUMHU Ha YPOBHC OCHOBHOI'O 06I_I_ICI‘0 O6p8.30BaHI/I$I HaIlpaBJICHO HAa HOCTHIKCHUC
O6y‘-IaIOHII/IMI/IC$I JIMYHOCTHBIX, MCTAIIPEAMCTHBIX W HNPEAMETHBIX PE3YJIbTAaTOB OCBOCHUA yqe6Horo
npeameTa.

JIMYHOCTHBIE Ppe3yJabTaTbl OCBOCHHS MPOTpaMMbl OCHOBHOTO 00miero oOpa3oBaHMs
AJOCTUTAaKOTCA B XOJ€C 06yqu1/1;1 XUMHHU B €AHUHCTBEC qu6H0ﬁ U BOCIIMTATEIHLHOU ACATCIIBHOCTU B
COOTBECTCTBHU C TpaaduIIMOHHBIMU pOCCHﬁCKHMH COOMOKYJIIBTYPHBIMH H AOYXOBHO-HPAaBCTBCHHBIMU
HCHHOCTAMHU, IIPUHATBIMHU B O6IJ_IGCTBC npaBuJiaMid MW HOpMaMH TMOBCACHHUA U CHOCO6CTBYIOT
mponeccaM CaMOIIO3HAHUA, CaMOPAa3BUTHUA U COLTMATIU3alluU o6yt1a10umxcn.



JIM4HOCTHBIE PE3yNbTAThl OTPAKAIOT FTOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAIMH U PACIIMPEHHUE OMbITAa JIEATEILHOCTU Ha €€ OCHOBE, B TOM
YuCclie B YaCTH:

MaTPUOTHUUYECKOTO BOCTIMTAHUS:

— IIEHHOCTHOTO OTHOIIEHHUS K OTEUECTBEHHOMY KYJIbTYpPHOMY, MCTOPUYECKOMY U HAYYHOMY
HACJIEIUIO, TOHUMAaHHUs 3HAYEHUS XHMHUYECKON HayKM B JKU3HM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEpHOW HH(OpPMAIMEH O TEPEIOBBIX JOCTHIKCHUSX M OTKPBITHIX
MHUPOBOM U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAayUHBIX 3HAHUSX 00 YCTpOICTBE MUpa U
o0111eCcTBA;

IPa)XIaHCKOTO0 BOCITUTAHMUS:

— MPEJCTaBJICHUS O COLUMAIBHBIX HOPMAaX UM TMPaBWIAX MEXKJIMYHOCTHBIX OTHOLICHUH B
KOJJICKTHBE, KOMMYHHMKATHBHOM  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IIOJIE3HOH,  y4eOHO-
HCCIIEIOBATENbCKOM, TBOPUECKON M APYruX BHJAX JESATENbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOM [IEATETbHOCTH IPU BBIMOJHEHUH Y4YEOHBIX, IMO3HABATEIbHBIX 3a]a4, BBHIITOJIHEHUU
XUMHUYECKHUX SKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIOHUMAHHUIO U
B3alMOIIOMOIIM B IIPOLIECCE 3TOM yueOHOU AESITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IOBEIACHHUE U
MOCTYIKA CBOMX TOBApHUIIEH C MO3MIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM MIOCTYIIKOB;

LEHHOCTH HAyYHOTO MO3HAHUS:

— MHPOBO33PEHUECKHUX  MPEJICTaBICHMM O  BEIECTBE U  XHUMUYECKOW  peakluH,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKM M COCTABJIAIOIIMX OCHOBY ISt
MOHUMAHUS CYIIHOCTH HAyYHOW KapTUHBI MHUpa, MPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPUPOJIBI, B3AUMOCBSA3SIX YEJIOBEKA C MPUPOJHON CPElIOH, O POJIM XMMHUU B MO3HAHUHU ITHUX
3aKOHOMEPHOCTEH;

— TO3HABaTEIbHBIX MOTHBOB, HAIPABJICHHBIX HA TOJYYEHHE HOBBIX 3HAHUW 10 XUMUH,
HEOOXOAUMBIX JUTsSI OOBSICHEHHUST HAOIIOTAaeMBIX MTPOIIECCOB U SIBJICHUM;

— TM03HaBaTeIbHOW, MH(MOPMAIMOHHOM W YUTATENCKOMW KYyIbTYphl, B TOM YHKCIIE HaBBIKOB
CaMOCTOSITENILHOM paboThl € Y4eOHBIMM TEKCTaMH, CIPABOYHOW JIMTEPaTypol, JOCTYIHBIMU
TEXHUYECKUMH CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

— HUHTepeca K OOYYEHHUIO M TO3HaHUIO, JIF0OO3HATENIbHOCTH, TOTOBHOCTH U CHOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M MCCIENOBATEIbCKON JEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH M YPOBHS OOY4EHHS B JaJIbHEHUIIIEM;

(hopMUPOBaHUS KYIbTYPBHI 3J0POBBSI:

— OCO3HaHMs LEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0pPOBbIO, YCTAaHOBKHU
Ha 3JI0pOBBIA 00pa3 IKW3HHM, OCO3HAHUS TIOCJIEJICTBUH ¥ HENPUATHUS BPEIHBIX MPUBBIYECK
(ymoTtpebneHuss  ajJKoroyis, HAPKOTHKOB, KYpEHHs), HEOOXOJUMOCTH COONMIOAEHUS  TPaBHI
0€30MacHOCTH MPU 0OpaIeHNH ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M peaIbHOM KU3HU;

TPYZIOBOTO BOCITUTAHUS:

— HHTEpeca K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuil U TpyAa pa3InyHOro poja, YBaXKEHHE K
TPyLy W pe3yibTaTaM TPYAOBOW AEATENBHOCTH, B TOM UHCJIE HAa OCHOBE NMPUMEHEHUs NPEIMETHBIX
3HaHUH 10 XMMUHU, OCO3HAHHOTO BHIOOpA MHAMBUAYATHLHON TPACKTOPHH TIPOOJDKEHUS 00pa30BaHUsI C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHUMHHU, OOIIECTBEHHBIX WHTEPECOB U
nmoTpeOHOCTEH, ycremHol mpo(ecCHOHATbHON ACATENHPHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHHH,
TOTOBHOCTB aJaTUPOBATHCS B MPO(ecCHOHANBLHOI cpejie;

9KOJIOTMYECKOT0 BOCTIMTAHUS:

— DKOJIOTHYECKH 11e71eco00pa3HOro OTHOIIEHHUS K MPUPOJE KaK UCTOYHHKY KU3HHM Ha 3emie,
OCHOBE €€ CYILEeCTBOBAaHHUS, MOHMMAaHHUS ILIEHHOCTH 3J0poBOoro u Oe3zomacHoro oOpasza >XU3HH,
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PM3UYECKOMY M ICUXUYECKOMY 370POBbIO, OCO3HAHUS
[IEHHOCTU COOMIOJCHNS TpaBUil OE30MacCHOTO TOBEAEHUS TpH paboTe C BEIIeCTBaMH, a TaKkKe B
CUTYaIUsIX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

— CIOCOOHOCTU MPHUMEHSTHh 3HAHUS, TOJydaeMble MPU U3YUYEHUU XUMHH, IS PEIIeHUs 3aiad,
CBA3AHHBIX C OKPYXKAIOIIEH MPUPOJHON Cpenoi, MOBBILIEHUS YPOBHSI 3KOJIOIMYECKOM KYIbTYpHI,
OCO3HaHHUs TI00aJIbHOIO XapaKTepa IKOJIOTMUECKHUX MpoOJIeM W MyTell UX pelIeHHs MOCPEACTBOM
METO/I0B XMMUU;



— DKOJOTMYECKOTO MBIIUICHUS, YMEHHS pYKOBOJCTBOBATbCSI MM B  II03HABATEIbHOM,
KOMMYHUKATUBHOM U COIIMATIbHOMN MPAKTHUKE.

MetanpeamerHnbie pe3yabTarbl. B cocTaBe MeTanpeAMETHBIX pPE3YJbTATOB BBIACISIOT
3HaYuMBbIe IS (POPMUPOBAHUSI MHPOBO33PEHUS OOIICHAYYHbIE MOHSTHUS (3aKOH, TEOpHUs, MPUHIIMII,
TUIoTe3a, (hakT, cucrema, MpoLecc, SKCIEPUMEHT U JPYroe.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-
HAyYHBIX y4YEOHBIX IMpeAMEeTax U MO3BOJIAIOT HAa OCHOBE 3HAHUI M3 3TUX MPEAMETOB (OPMUPOBATH
NPEJCTaBICHUE O IEJIOCTHOM Hay4yHOM KapTUHE MHUpPA, M YHHBEpCaJbHbIE y4deOHbIC JCHCTBUS
(mo3HaBaTenbHbIe, KOMMYHUKATHBHBIC, PETYJISTHUBHBIC), KOTOpbIE OOECHEeurBaOT (OPMHUPOBAHUE
TFOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO U OCYHIECTBICHUIO Y4YEOHOM JAESITEIbHOCTH.
MertanpeameTHble pe3ynbTaThl OCBOEHHUS O0pa30BaTEIbHONW MpPOrpaMMbl MO XHUMHUHU OTPAXKaOT
OBJIAJICHUE YHUBEPCAIbHBIMHU MO3HABATEIbHBIMU JACHUCTBUSMHU, B TOM YHUCIIE:

0a30BbI€ JIOTUYECKUE ICUCTBUSA:

— YMEHHE UCNOIb30BaTh NPUEMBI JIOTMUECKOTIO MBIIIJIEHUS TP OCBOECHUM 3HAHUI: PacKpbIBAaTh
CMBIC]I XUMHUYECKUX MOHATHH (BBIIEIATh UX XapaKTEpHbIC MPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C
OPYTUMU TIOHATUSMH), UCHOJb30BaTh MOHATHS IJi1 OOBSICHEHMs] OTIENbHBbIX (DAaKTOB U SIBJICHMUIA,
BEIOMpATh OCHOBAHHSI W KPHUTCPUHM JUIS KIACCH(PUKAIMKA XUMHUYCCKHUX BEIICCTB U XUMHUYECKHX
peakiuii, ycTaHaBIUBaTh MPUYHMHHO-CIICJCTBEHHBIC CBSI3U MEXAY OOBEKTaMH H3YYEHHUs, CTPOUTH
JIOTUYECKHE PaCCYXICHUs (MHIYKTUBHBIC, NEIyKTHUBHBIC, [0 aHAJIOTUM), MPOBOAUTH BBIBOILI M
3aKJIIOYEHUS;

— YMEHHE MPUMEHATHh B IMPOIECCe IMO3HAHUS TOHATHS (MPEAMETHbIE W MeETaNpeJIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEJIH, UCHOJIb3yEMblE B XHMMHH, NPeoOpa3oBbIBaTh IIUPOKO
MpPUMEHSIEMblE B XUMHH MOJENbHBIE NPEICTABICHUS - XUMUYECKUH 3HAK (CHMBOJI DJIEMEHTA),
XuMHueckas Gpopmysia U ypaBHEHHME XUMUYECKOW peakluu - NP PElIeHUH y4eOHO-IT03HABaTEIbHbBIX
3a1a4, ¢ y4€TOM STHUX MOJENBHBIX MPEICTaBICHUN BBISBIATh M XapaKTepU30BaTh CYIIECCTBEHHBIC
MIPU3HAKNA H3y4aeMbIX OOBEKTOB - XUMHUYCCKUX BEIIECTB M XMUMHUYCECKUX PEAKIIMH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSA3M M MPOTHBOPEYMS B HM3y4aeMbIX Ipoleccax u
SIBJICHUSIX;

0a30BbIe HCCIEA0BATEIbCKUE ACHCTBUS:

— yMEHHE UCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MIO3HAHMSI, a TAKKe
B Ka4yeCTBE OCHOBBI JJisi (DOPMUPOBAHUS TUMOTE3bI IO MPOBEPKE MPABMIHBHOCTA BBICKA3BIBAEMBIX
CYXKJICHUH;

— NpUOOpEeTEeHHE OmbITa IO IUIAHWPOBAHMIO, OPraHU3allMd U TPOBEAECHUI0 YYEHHYECKHX
SKCIIEPUMEHTOB: yYMEHHE HalJIo/aTh 3a XOJIOM IPOLEcca, CaMOCTOSITEIbHO MPOrHO3MPOBATh €ro
pe3ynbrat, (opMmynupoBaTh 0000IIEHHsS ¥ BBIBOJIBI MO pe3yabTaTaM MPOBEAEHHOTO OIbBITA,
HCCJIEIOBaHMsI, COCTABIISATh OTUET O MPOEIaHHON padoTe;

pabota ¢ uapopmarueii:

— YMEHHE€ BBIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MHOOPMAIIUIO PA3TUYHBIX BUJIOB U
(dbopM mpencTaBICHMS, IMOJIy4aeMyl0 U3 pa3HbIX HCTOYHMKOB (Hay4yHO- MOMNYJspHAas JUTEparypa
XUMHUYECKOTO COJIep KaHMsI, CIPABOYHbIE MOCOoOUs, pecypchl VMHTepHETa), KpUTHYECKH OIIEHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

— yMeHHe MPHUMEHSTh pa3InuHble METOJBI U 3alpOChl MPU MOUCKE U O0TOOpe MHpopManuu U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX JUIS BBIMIOJHEHUS Y4E€OHBIX U TMO3HABATENBHBIX 3a/1a4
onpeAeNEéHHOro THIA, NpUOoOpeTeHre omnblTa B 00JacTH HCIOJIb30BaHUS HMH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJAJICHUE KYyJIbTYpOH AaKTUBHOI'O HCIIOIB30BAHUS PA3IUUHBIX
MTOMCKOBBIX CHCTEM, CAaMOCTOATEIILHO BBHIOMPATH ONTUMAIBHYIO (DOpMy mpencTaBieHus HHGOPMAIHT
U WJUTIOCTPUPOBATH peEIllaeMble 3a7aud HECIOXKHBIMH CXEMaMH, AWarpaMMaMu, IPYTrUMH GopMaMu
rpauKu U UX KOMOMHAITUSIMU,

— yMEHHE WCIONb30BaTh M aHAM3UPOBATh B TMpoIecce Y4eOHOH U HCCIIe0BATEIbCKOM
NEeSTeIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOT0 XO0341iCTBAa U TpaHCIOpTa Ha
COCTOSIHME OKPYKAIOLIEH IPUPOJHON Cpebl;

VY oOyuaromerocsi OyayT chOpMHpPOBAaHBI CIEIYIONIME YHUBEpPCAIbHbIE KOMMYHHKATHBHBIC
JEUCTBUA:

— yMeHHe 3a7aBaTh BOMPOCHI (B X0/Ie AUANIOTa U (WIH) TUCKYCCHH) MO CYIIECTBY 00CYXKIaeMOoi
TeMbI, (POPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHITIOJHEHHSI PEATIOKEHHOM 3a/1a4u;



— MpuoOpeTeHre ONbITa MPE3EHTAIMN PE3YIbTATOB BBIMOIHEHHUS] XUMUYECKOTO AKCIIEPUMEHTA
(JtabopaToOpHOTO OIBITA, JTAOOPATOPHOW PabOTHI MO HCCIAEAOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO
IIPOEKTA);

— 3aMHTEPECOBAaHHOCTH B  COBMECTHOM €O  CBEpCTHHKAaMU  [O3HABaTEIbHOM U
HCCIIEIOBATENLCKOM JIEATENbHOCTH MPH PEIICHUH BO3HHUKAIOIIMX MpoOJieM Ha OCHOBE y4yéTa OOLIMX
MHTEPECOB M COIJIACOBAHUS TMO3UIMH (0OCYXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,
KOOPJMHALIMSL COBMECTHBIX JCHCTBUM, ONPENEICHUE KPUTEPUEB MO OLEHKE KauyeCcTBa BBINOJIHEHHOMN
paboThl U ApyTHe);

VY oOyuaromierocst OyayT copMUpOBaHbI CIEAYIOLIUE YHUBEPCAIbHBIE PETYISITUBHBIC IEHCTBUS:

— YMEHHME CaMOCTOSITENIbHO ONPENENATh LENU JAEATEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JICATEILHOCTh, BHIOMpPATh Hamboee
s¢dekTuBHBIE CTIOCOOBI pellleHUs] YYeOHBIX U MO3HABATENbHBIX 3a]a4, CAMOCTOSTENIbHO COCTABIIATH
UM KOPPEKTUPOBATh IPEUIOKEHHBIM AJITOPUTM JEUCTBUM IIPU BBINOJIHEHUU 3aJaHUM C Y4ETOM
MOJIyYeHUsI HOBBIX 3HAHMM 00 W3y4aeMbIX OOBEKTaxX - BEIIeCTBaX U pEaKIUsiX, OLIEHHUBATh
COOTBETCTBHE ITOJIY4EHHOI'O pe3yJIbTaTa 3asiBICHHOM LIeNH;

— YMEHHE UCIIOJIb30BATh U aHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 3a/IaHUM.

IIpenmerHble pe3yabTaTbl OCBOCHHUS MPOTPAMMBI MO XUMHH Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHwUs.

B cocraBe mnpeaMeTHBIX pe3ylIbTAaTOB IO OCBOSHHUIO 00S3aTENBHOTO  COJEpKaHUS,
YCTQaHOBJICHHOTO  JIaHHOW  QenepanbHOM  pabodell  mporpaMMmoi,  BBIIACHSIOT:  OCBOCHHBIC
00y4arolMMUCS HayuyHbI€ 3HAHUS, YMEHHS U CIIOCOOBI JIEHCTBUH, crieruudeckue A MpeaMeTHON
obmactu «XuUMHSI», BUIBl JEATEIBHOCTH IO IOJYYECHHIO HOBOTO 3HAHHS, €ro HHTEPIpETaIuH,
MpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX M HOBBIX CUTYaIUsX.

K konmy oOydenus B 8 kJjacce y oOydgaromierocss Oyny chHOpMHpPOBAHBI CIICAYIOIINE
MIPEAMETHBIE PE3YIbTAThl 10 XUMHUU:

— pacKpblBaTh CMBICI OCHOBHBIX XHUMHUYECKMX IOHSTHH: aTOM, MOJIEKYJa, XUMHMYECKUMN
JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, CMECh (OAHOpPOJIHAs U HEOAHOPOIHAs),
BAJICHTHOCTh, OTHOCUTEIbHAs AaTOMHAas M MOJIEKYJspHas Macca, KOJMYECTBO BELIECTBA, MOJb,
MOJIIpHasi Macca, MaccoBasl J10JIsl XMMUYECKOTO AJIEMEHTa B COCIUHEHHH, MOJISIPHBII 00BEM, OKCHI,
KHCJIOTAa, OCHOBAHUE, COJIb, DJIEKTPOOTPHULIATENBHOCT, CTENEHb OKUCIICHHS, XMMHUYECKas PEaKIys,
KJIacCUpUKaLMg pEeaKkUMid: peaKlMM COECIUHEHMs, DPEaKIUH pPAa3JIoKEHUs, PpEeaKklUd 3aMelIeHHUs,
peaknMu oOMeHa, PK30- U HHJIOTEPMHUYECKHE PEaKIMH, TEMIoBOH 3¢ (dekT peakuuu, sIpo aTroma,
ANIEKTPOHHBIA CIIOM aToMa, aToMHas OpOWTaib, paJuyCc aToMa, XUMHYECKas CBS3b, MOJIApHAs U
HENoJIIpHasi KOBAJIEHTHAsl CBsI3b, MOHHAs CBSA3b, MOH, KATHOH, AHWOH, PAacTBOpP, MaccoBas JOJIs
BellecTBa (MPOIICHTHAs KOHIIEHTpAIlUs) B pacTBOPE;

— MJUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHMUYECKUX TMOHATUN U MPUMEHATH T IOHATHUS
IIPY OIIMCAHWUHM BELLECTB U UX IPEBPAICHUN;

— HCIIOJIB30BAaTh XMMHUYECKYIO CHUMBOJIMKY Il COCTaBJI€HUsI (OpMYJ BELIECTB U YpaBHEHUN
XUMHYECKUX PEAKIIUI;

— OIpeNeNsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX, CTENIEHb OKUCICHUS
AJIEMEHTOB B OWHApHBIX COEJUHEHMSX, TNPUHAAJICKHOCTh BEIIECTB K OINPEeAeIEHHOMY KIaccy
coeMHEeHUIl mo ¢opMmynaM, BHJ XUMHUYECKOW CBSI3M (KOBaJICHTHAas M HOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSIX;

— packpsiBaTh cmbica [lepuonmueckoro 3axona JI.MI. MenneneeBa: 1€MOHCTpUPOBATh
MIOHMMAaHHUE TEPUOJNYECKON 3aBHCHUMOCTH CBOWCTB XMMHMYECKHMX 3JIEMEHTOB OT HX IIOJIOKEHUS B
[leproanueckoit cucteme, 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO Y4Y€HHs, 3aKOHa ABOrajipo, ONHUCHIBATh M XapaKTepu3oBaTh TaOIMUHYIO (opmy
[leproanyeckoit cuCTeMbl XMMHUYECKHUX 3JEMEHTOB: pa3jinyaTh MOHATHS «TJaBHas moarpymma (A-
rpynmna)» u «mnobounas mnoarpynna (b-rpynma)», Manble W OosblIME€ TEPUOJBI, COOTHOCUTH
0003HaueHUsI, KOTOpble UMeroTcs B Tabmuiie «lleproandeckas cucrema XuMudeckux deMenToB 1. 1.
MeHieneeBay ¢ UUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS] aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj siipa, o011ee Ynucio AIEKTPOHOB U paclpeiesIieHHe UX 110 JIEKTPOHHBIM CIIOSIM);

— KIaccu(UUUpPOBaTh XHMUYECKHE JJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBAa, XUMHUYECKHE
peakiuu (10 YUCITy U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUNIOBOMY 3P (DeEKTY);



— XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOWCTBA BEUIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPK/Iasi ONHCAaHWE MpPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XHUMHUYECKHX
peaxkuuii;

— MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HUX KauyeCTBEHHOTO COCTaBa,
BO3MO>XHOCTH MPOTEKAHHsI XUMUYECKUX MTPEBPALICHUI B PA3JIUUHBIX YCIOBUSIX;

— BBIYMCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB, MACCOBYIO JIOJIIO
XMUMHYECKOT0 3JIEMEHTa M0 (POpMyJie COSIMHEHNUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peaklnu;

— TPUMEHSATh OCHOBHBIC OIEPALUU MBICIUTEILHOW JEATENbHOCTH - aHajlu3 M CUHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEeMAaTH3AINI0, KIaCCU(PHUKAIMIO, BBIABICHHE MPUYUHHO-CIEICTBEHHBIX
CBSI3€H - JJI1 M3YYEHUS CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIUil, €CTeCTBEHHO-HAYUYHbIE METObI
MO3HAHUS - HAOII0JICHNE, U3MEPEHUE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEabHbIN U MBICIICHHBIN);

— cJenoBaTh MpaBWIaM IMOJIb30BaHUS XUMHUYECKOI OCyI0i U 1ab0paTopHBIM 000pyI0BaHUEM,
a TakKe MpaBWJIaM OOpalleHHs] C BELIECTBAMU B COOTBETCTBHUH C MHCTPYKIUSMHU IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB IO MOJIYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOJOPOIA
U KHCIIOpOJia), TPUTOTOBJICHUIO PACTBOPOB C OMNpEAENEHHOM MacCcOBOM J0yield pacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATH M MPOBOAUTH XMMHUYECKHE SKCIIEPHUMEHTHI MO PACIO3HABaHUIO PACTBOPOB
iesnouel ¥ KUCJIOT C MOMOIIBI0 HHIUKATOPOB (JaKkMyc, (heHondranernt, MEeTUIOPAHK U APYTHE).

K konmy oOydenus B 9 kJjacce y oOywaromierocss Oyny chHOpMHpPOBAHBI CIICAYIOIINE
MpeIMETHBIC PE3yIbTaThl IO XUMHH:

— pacKphIBaTh CMBICI OCHOBHBIX XUMHYECKHX TIIOHATHUH: XWMHUYCCKUH JJIEMEHT, aToM,
MOJIEKYJ1a, HOH, KaTUOH, AaHWOH, IPOCTOE BEILECTBO, CIIOXKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATETLHOCTD, CTENIEHh OKUCIICHUS, XUMHYECKash PeakiMsi, XUMUYeCcKasl CBS3b, TEILIOBOU
3pdeKT peakuuu, MOJdb, MOJSIPHBIA  O0BEM, PACTBOp, DIEKTPOJIUTBL,  HEIIIEKTPOJHUTHI,
ANEKTPOIIUTHYECKAs TUCCOIHAIINS, PEAKIIMU HOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE PaBHOBECHE,
oOpaTuMble W HEOOpAaTUMBIE PEAKIHU, OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIC PEAKIMH, OKUCIUTEID,
BOCCTAaHOBUTENIb, OKHCIIEHHE W BOCCTAaHOBIEHHUE, AJJIOTPONHUs, aM(POTEPHOCTh, XMMHUUYECKas CBS3b
(xoBaJIeHTHAsi, MIOHHAs, METAJUIMYECKasl), KpUCTAJUINYECKasi PElIETKA, KOPPO3Usl METAJIOB, CIUIABBI,
CKOPOCTh XUMUYECKOW peakInu, mpeaeabHo qomyctumast konuentpanus [1/1K Bemectsa;

— WJUTFOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XHMHUYECKUX TIOHATHH W TPUMEHSTH TH IMOHSATHUS
P OMUCAHHH BEIECTB U MX MPEBPAICHHIA;

— WCTOJB30BaTh XMMUYECKYI0 CHMBOJHKY JUIS COCTaBIeHHS (OpMyJ BEMIECTB M ypaBHEHHU
XMMHYECKUX PEAKIINI;

— ONpeneNsTh BaJCHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX
pPa3IMYHOTO COCTaBa, MPUHAMICIKHOCTh BEUIECTB K OMpeNeI€HHOMY KJaccy COEAMHEHHUU 110
dbopmynaM, BHI XHMHYECKOW CBsI3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHMX, 3apsj HOHA IO XUMHUYEecKoil (opmMmyne, XapakTep cpeabl B BOJHBIX pPacTBOpax
HEOPTaHMYECKUX COCTUHEHUH, TUT KPUCTAIUTMYECKON PEHIETKA KOHKPETHOTO BEIIECTBA;

— packpsiBath cMmbicn llepuoanueckoro 3akoHa J[.M. MenneneeBa u J€MOHCTPUPOBATH €ro
MOHMMAaHHUEe: OINHCHIBATH W XapakTepus3oBarTh TabnauuHyro (opmy Ilepuoanyeckoit cucTemsl
XAMAYECKHX DJIEMEHTOB: pa3jiMuaTh MOHATHS «IJIaBHasg moArpynmna (A-rpymnma)» W «moOodHas
noarpynna (b-rpymnmna)», mManbie u O0NbIINE TEPUOIbI, COOTHOCUTH 0003HAUEHUsI, KOTOPBIE UMEIOTCS B
MEPUONIECKON TaONUIe, C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX
3JIEMEHTOB (COCTaB U 3apsij A1apa, 00Ilee YHCIIO HJIEKTPOHOB U paclpelesieHHe UX MO AIIEKTPOHHBIM
CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHWHU CBOMCTB DJIEMEHTOB M MX COCIWHECHHUHA B
mpejienax MaJbIX MePHOI0B U TJIABHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;

— KIaccu(UIUPOBaTh XHUMHUYECKHE OJIIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XHMHUYECKHE
peakuuu (MO 4YMCIYy U COCTaBY YYAacTBYIOLIMX B pEaklUU BEUIECTB, MO TEMIoBOMY 3ddexTy, mo
W3MEHEHHUIO CTENEHEH OKUCTICHHSI XUMUYECKUX JIEMEHTOB);

— XapaKTepu3oBaTh (OMUCHIBATH) 00IMNE U CHICIU(PUIECKHE XUMHUECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, TOJATBEPXKIasi OINHUCAHWE NpPHUMEpPaMH MOJCKYISIPHBIX M HOHHBIX ypaBHEHHH
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUi;



— COCTaBJIATh YPABHEHMS BJIEKTPOJUTUUECKON JTUCCOUMAIIMU KHUCIOT, IIEJIOYed M COJIeH,
MOJIHBIE W  COKpAIIEHHBIE YpPaBHEHUS pEaKIWii HMOHHOTO OOMEHa, YypaBHEHHS PpeaKIui,
MOATBEPKIAIOIINX CYIIECTBOBAHUE F'€HETUYECKON CBSI3U MEXK/Ty BEIlIEeCTBAMH PAa3IUYHBIX KIIACCOB;

— packKpblBaThb  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUHUM  MOCPEICTBOM
COCTABJICHHS DJICKTPOHHOTO OaJlaHCa dTUX PEAKIUi;

— MPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B Pa3JIMYHBIX YCIOBUSX;

— BBIYUCIISATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa 1Mo (hopmysie COeAMHEHHUs, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH
Pacy€Thl IO YPAaBHEHHUIO XUMHUYECKON PEAKIINY;

— coOMroaaTh IpaBuIIa MOJb30BAHMS XUMHUUYECKOW MOCYION U JIa0OpaTOpHBIM 000PYIOBAaHHUEM,
a TaKXke MpaBwmiia oOpalleHus C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIUSMH I10 BBITOJHEHUIO
1a060PAaTOPHBIX XUMUYECKUX OIBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa
1 YTJIIEKUCIIOTO Ta3a);

— NPOBOJUTH PpEAKIMHU, MOATBEPKAAIOIINE KAueCTBEHHBIM COCTAB PA3JIMYHBIX BEILIECTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJIOPUAOPOMHI-, HOAUI-, KapOoHaT-, pocdar-, cunukar-, cynbdar-,
TUAPOKCH/I-UOHBI, KATUOHBl AMMOHMS U HOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

— TPUMEHSTH OCHOBHBIE OIEpallMM MBICTUTEIbHOW ACATEIbHOCTH - aHAJIW3 M CHUHTE3,
cpaBHeHHUE, OOOOIICHHE, CHCTEeMAaTH3allMI0, BBISBICHUE MPUYMHHO-CICACTBEHHBIX CBSI3€H - IS
M3y4YEHUsl CBOWCTB BEIIECTB M XMMHYECKUX PEaKIUi, €CTECTBEHHO-HAyYHbIE METOJbl MO3HAHUS -
Ha0II0IeHNE, M3MEPEHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (pealbHbIA U MBICIICHHBIN ).

Copepxanue y4e0HOro nmpeaMmera

Copnepxanne o0yueHus B 8 Kiacce.

[lepBoHayaIbHbIE XUMUYECKUE TIOHSATHUS.

[Ipenmer xumun. Posib XMMUK B KU3HU 4YeIOBeKa. XUMHS B CUCTEME HayK. Tena u BeliecTsa.
®du3nueckre CBOKMCTBA BELIECTB. ArperartHoe coctosinue BeulecTB. [loHATHE 0 MeTOmax MO3HAHUS B
xuMun. Yucrele BemniecTBa U cmecu. CriocoObl pa3iesieHus CMeceil.

ATOMBI U MOJNEKYJbl. XUMUYECKUE AMeMeHThl. CUMBOIIBI XUMUYECKUX dNIeMeHTOB. [IpocTeie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumuyeckass (opmyna. BaneHTHOCTh aTOMOB XUMHYECKHX D3JIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BeniecTB. OTHOCUTENIbHAs aToOMHasi Macca. OTHOCUTEIbHAs MOJICKYJIsipHas Macca. MaccoBas
JI0JI1 XUMUYECKOT0 AJIEMEHTA B COEIMHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3anMoCBsA3b KOJIWYECTBA, MACCHI M YHCIIA
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacy€Tel mo hopMynaM XMMHUECKUX COSTMHEHHA.

dusnyecKkrue U XUMHUECKHUE SIBJICHHS. XUMHUUECKash peakius U e€ MpU3HaKu. 3aKOH COXPaHCHUS
Macchl BelIecTB. XWUMHUYECKHEe YypaBHeHMs. Knaccudukaius XUMHUYECKUX peakiuil (COequHEeHHUS,
pasnoKeHus, 3aMeleHus, 0OMeHa).

XUMUYECKUH DJKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW TMOCYI0i, MpaBHiIaMd pPaOOTHI B
nabopaTtopur U TpuEMaMu OOpareHusi ¢ JIabOpaTOpHBIM OOOPYIOBAaHHEM, W3yUYEHHUE W OIMHCAHHUE
(bu3MYECKUX CBOWCTB O0Opa3IOB HEOPTraHUYECKHX BEIIECTB, HaOmoAeHHe (U3MUYECKUX (IIJIaBJICHUE
BOCKa, TasHUE JIbJa, PaCTUPAHHE caxapa B CTYIKE, KUIEHUE W KOHJCHCAIUS BOJbI) U XHUMHYECKUX
(ropeHue cBedd, MPOKATMBAHUE MEIHOW MPOBOJOKH, B3aMMOJECHCTBHE MeJa ¢ KHCIOTOMN) SBICHUH,
HaOIIOJICHWEe W OINMCaHWe MPHU3HAKOB MPOTEKAHUS XUMHUUYECKHX peakinui (pas3iokeHue caxapa,
B3aMMOJICHICTBIE CEPHON KHUCIOTBHI C XJOpUAOM Oapwusi, paznoxkenue ruapokcuna menu (1) mpu
HarpeBaHuu, B3auMojielcTBUE xemne3a ¢ pactBopom conu Menu (II), uzydenue criocoboB pazaeneHus
cMeceil (C TOMOIIBI MarHuTa, (DUIBTPOBaHWE, BBIMAPUBAHUE, TUCTHIUIAIMS, XpomaTorpadus),
MPOBEICHUE OYMCTKHU TIOBAPEHHOW COJIM, HAOJIO/IEHUE U OMHCAHUE PE3YIhTATOB MPOBEICHUSI OIIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JJaHIe MOeNIel MOJIEKY (IIapoCTeP>KHEBHIX).

Baxuerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB.

Bo3nyx - cmece razoB. CocraB Bo3ayxa. Kucmopon - »7aeMEHT W TpPOCTOE BEIIECTBO.
Haxoxpaenue xuciopoga B mpupone, (Gpu3Mveckrne U XUMHUYECKHE CBOMCTBa (peakiuu TOPCHHS).
Oxkcunapl. [lpumenenue kuciopoma. CrocoObl TOMyYeHHs] KHCIOpoJa B JlabopaTopuu |



npoMblieHHOCTH. KpyroBopoTr kuciopoga B mpupoae. O30H - amioTporHas MoIudUKanus
KHUCJIOpOJa.

TennoBoli  A(dexkT XUMUYECKOH peakluh, TEePMOXHMHUYECKHE YpaBHEHHs, DJK30- U
SHJOTEPMUUYECKHE peaKuu. TOIUIMBO: yrojib U METaH. 3arps3HEHUE BO3/1yXa, YCUIIEHNUE MTAPHUKOBOTO
sa¢dekra, pa3pylieHre 030HOBOTO CJIOSI.

Bogopon - anemeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojopoja B mpupone, Gpusudeckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CIIOCOObI nmonyyeHus. Kucinotsl u conu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HacklmieHHble U
HEHACBIIICHHbIE pacTBOPBL. PacTBOpUMOCTH BeliecTB B Boje. MaccoBast 10J1s1 BEIIECTBa B pacTBOPE.
Xumnueckue cBoiictBa Boabl. OcHoBaHus. Poib pacTBOpoB B HpHUpPOAEC M B JKM3HU 4YEJIOBEKa.
Kpyrosopot Boabl B ipupoae. 3arps3HeHne NpupoaHbix BoA. OXpaHa u O4MCTKA IPUPOAHBIX BOJI.

Knaccudpukanus Heopranmueckux coeamHenuid. Oxcuapl.  Krnaccudukamums — OKCHIOB:
coneoOpasymoiirue (OCHOBHBIE, KUCIOTHBIe, aM(poTepHble) M HecosneoOpasyromue. Homenknatypa
okcu10B. DU3NUECKre U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydueHue okcuaoB.

OcnoBanus. Knaccupukanuss ocHOBaHMM: IIETOYM U HEPACTBOPUMBIE  OCHOBAHUS.
Homenkmarypa ocHoBanuil. ®Dusznueckne W XUMHYECKHE CBOWCTBA OCHOBaHUHU. [lomydeHne
OCHOBaHMM.

Kucnorsl. Knaccudukanus kucinor. Homenkinarypa kucnor. ®dusmyeckue M XUMHUYECKHE
cBoiicTBa KucioT. Psin aktuBHocTu MetaiuioB H.H. bekerosa. [Tonyuenue kuciuor.

Conu. Homenkunarypa coneil.

dusnueckue U XuMHUYecKe cBoiicTa cosel. [loyuenue comneit.

['eneTnueckas cBsI3b MEKy KJIaCCAMU HEOPTAaHUYECKUX COCIMHEHUM.

XUMHYECKUH SKCIEPUMEHT: KaueCTBEHHOE OIPEJECIICHUE COJAEpPMAHUs KHUCIOpPOoJa B BO3JYyXeE,
MOJIy4eHHe, CcoOWpaHue, pacro3HaBaHUE © W3YYCHHE CBOWCTB KHCIOpPOJa, HAOIOJICHUC
B3aUMOJICMCTBUSL BEILECTB C KHUCIOPOAOM M YCJIOBHS BO3HHUKHOBEHHS M MPEKPALIECHUS TOPEHUS
(moxapa), 03HaKOMJICHHE ¢ 0OpasllaMH OKCHIOB M ONHCAHHWE MX CBOWCTB, IOJIydeHHE, coOupaHmue,
pacrno3HaBaHHe U W3Y4YEHHE CBOMCTB BOAOpoAa (TOpeHue), B3aUMOJACHCTBHE BOIOPOAA C OKCHUAOM
Mean (M) (BO3MOXKHO HCHONB30BaHUE BUIAEOMATEpUasoB), HaOIIOJEHHE O0pa3loB BEIIECTB
KOJIMYecTBOM 1 Momnb, HcclenoBaHHE OCOOCHHOCTEM pacTBOPEHHS BEIIECTB C  Pa3TUYHOM
pacTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C OINPEICIEHHOW MAaCcCOBOW JI0JEH PacTBOPEHHOTO
BEIIECTBa, B3aUMOJACHCTBHE BOJBI C MeTalslaMd (HATpHEM M KallbllieM) (BO3MOKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB), HCCIEAOBaHUE OOpa3lloB HEOPTaHMYECKUX BEHICCTB PAa3IUYHBIX KJIACCOB,
HaONIo/IeHne W3MEHEHHS OKpacKM WHAMKATOPOB B pacTBOpax KHUCIOT U IIeJIOoYel, H3ydeHue
B3auMoeiicTBus okcuna menu (II) ¢ pacTBopoM cepHOIl KHUCIOTHI, KHCIOT C METa/UIaMH, PEaKIIHil
HEUTpAIIU3ALUH, TOJIYYEHUE HEPACTBOPUMBIX OCHOBAaHMM, BBHITECHEHHE OJHOTO METajUla IPYTUM U3
pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BakHelIre Kiacchl HEOPraHUYECKUX
COCIUHEHUIN».

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux snemeHToB .M. Menneneesa.
Crpoenue atToMoB. XuUMHUecKasi CBsA3b. OKUCIUTEIbHO- BOCCTAHOBUTEIbHBIE PEAKIUH.

[TepBbie TONBITKK KiIacCHUKAIIMH XUMUYECKUX dSJeMeHTOB. [loHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (ILIEJIOYHBIE W HIEJIOYHO3EMEIbHbIE METAIIbl, TaJOre€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEpHBIE OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux sinemeHToB .M. Menneneena.
Kopotkonepuonnas u mmuHHOTIEpUoaHas Gopmbl [leproandeckoil CHCTEMBI XUMUUYECKUX JJIEMEHTOB
J.N. Menneneesa. [lepuoast u rpymnmsl. @U3nyeckuil CMbICT IOPAIKOBOIO HOMEpa, HOMEPOB IIEpUOAA
Y TPYIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX snep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0onouek atoMoB mepBbIX 20 xuMuyeckux snemeHToB Ilepumonnueckoit cucremsl .M. Mennaeneena.
XapakTepucTuKa XHMMHYECKOIO0 dBJIEMEHTa N0 €ro mnonoxkeHuro B llepmoamueckon cucreme JI.M.
Menneneesna.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHUMHYECKHUX JIIEMEHTOB, METAIMYECKUX U
HEMETaJUTMYECKUX CBOWCTB M0 TpymmamM H TepuoaaMm. 3HadeHwe [lepuoamdeckoro 3akoHa U



[lepuoauueckoil CHUCTEMBI XUMHUYECKUX OJJIEMEHTOB JUIsl pa3BUTUS Hayku U npaktuku. .M.
MenpeineeB - y4EHBIA U TPaXKIAaHUH.

Xumunyeckas cBa3b. KoBaneHTHas (moyispHas U HEMOJSIpHAsi) CBSI3b. DJIEKTPOOTPULIATEIHHOCTh
XUMUYECKUX IEMEHTOB. FIOHHasA CBA3b.

Crenenb okucinenus. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [lpoueccsl okucineHus u
BOCCTAHOBJIEHMSI. OKUCINUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUI OKCIEPUMEHT: H3y4eHHe OOpa3l0oB BEIIECTB METAUIOB U HEMETaJlIOoB,
B3aUMOJCHCTBUE THUIPOKCUIA LMHKA C pacTBOpaMU KHUCIOT M WIEI0YEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIINX TPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIUi (ropeHue, peakuuu
pa3oKeHUs, COCAMHECHHUS).

MexnpeaMeTHbIe CBSI3U.

Peanuzanus MexnpeIMeTHBIX CBSI3€H MPU U3YYEHUU XUMHH B 8 KJIacCe OCYLIECTBISETCS Yepe3
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IIOHATHUN, TaK W TOHATUH, SBIAIOIIUXCA
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOme ecTecTBEHHO-HAYYHbBIC TMOHSATHS: HAaydyHBIH (DaKT, TUIOTE3a, TEOpHUs, 3aKOH, aHAIIU3,
CUHTE3, KiIaccu(uKaius, IepuoAnYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBaHIE, U3MEPEHUE,
MOJI€EJIb, SIBJICHHE.

®uzuka: wmarepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHUJ, H30TOIbI,
pPalMOaKTUBHOCTb, MOJIEKYIIA, SJICKTPUIECKUN 3aps/l, BEUIECTBO, TENIO, 00BEM, arperaTHoe COCTOSTHHE
BElIECTBA, ra3, PU3NYECKUE BEIMYUHBI, €IMHULIBI U3MEPEHHUs, KOCMOC, TUIaHEThI, 3BE3/161, CoHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadus: armocdepa, rumpochepa, MUHEpanbl, TOPHbIE MOPOJIbI, MOJIE3HBIE HCKOMAeMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

Copep:xanne o0ydeHus B 9 Kiacce.

BemecTBo n xuMnyeckas peakiusi.

[Iepuonnueckuii 3akoH. [lepuonnueckas cucrema xumudeckux sneMeHToB .M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, KaJlUsl, KalbLUs M HMX COCAUHEHUH B COOTBETCTBUU C IIOJIOKEHUEM OHIIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHne BeniecTBa: BUIbl XUMUYECKON CBSI3U. THUIIBI KPUCTAUINYECKUX PEIMIETOK, 3aBUCUMOCTb
CBOMCTB BEIIIECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U BUJAa XUMHYECKOU CBSI3H.

Knaccudukanus m1 HOMEHKJIaTypa HEOPraHMYECKUX BEIeCTB. XMMHUECKUE CBOMCTBA BELIECTB,
OTHOCAIIMXCSA K Pa3Iu4HbIM KJIacCaM HEOPraHMYECKUX COEAVHEHUM, TEHETHYECKas CBS3b
HEOPraHUYECKHUX BEILECTB.

Krnaccudpukanysg XuMHUYeCKMX peakUuid IO pPa3IMYHbIM IpHU3HAKaM ([0 YHMCIy M COCTaBy
Y4YacTBYIOIIMX B pEaKIHM BEIIECTB, M0 TEIUIOBOMY 3((eKTy, N0 U3MEHEHUIO CTETeHEeH OKUCIIEHUsS
XUMHUYECKHUX 3JIEMEHTOB, MO0 OOpPaTHUMOCTH, IO YYacTHIO KaTanu3aropa). JK30- U 3HIOTEPMHUYECKHE
peakuyu, TepPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTne o ckopoctu xumuueckoil peaknuu. [loHsTHe 00 00paTHMMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHATHE O TOMOTEHHBIX M I€TEPOreHHBbIX peakuusx. Ilonsatue o karanuse.
[lonsiTe 0 XMMUYECKOM paBHOBECUU. PaKTOPBI, BIUAIOMIME HA CKOPOCTh XMMHUYECKOW pEeaKuuu U
IIOJIOXKEHUE XUMUYECKOTO PABHOBECHSL.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAaKLMM,  OJEKTPOHHBIM  OajaHC  OKUCIHUTEIbHO-
BOCCTaHOBUTENBHON peakuuu. CocTaBlIeHUE YPABHEHUM OKUCINTENBHO-BOCCTAHOBUTENBHBIX PEAKIINN
C MCTIOJIb30BAaHUEM METO/1a AJIEKTPOHHOT0 OanaHca.

Teopust 2JIEKTPOIIUTUYECKONW UCCOLMALMU. OJEKTPOJIUTBI M HEDIEKTPOIUTHL. KaTnoHsl,
aHWOHBL. MexaHu3M AMCCOLMALMM BEIIECTB C PA3NMYHBIMUA BHJAMU XUMHUYECKON cBs3H. CTeneHb
mucconanui. CUIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakuuu wmoHHOro oOmeHa. YCIOBUS NPOTEKaHWsI peakuil HOHHOrO OOMEHa, IOJIHBIE U
COKpalI€HHbIE HMOHHBIE ypaBHEHHUs peakiuil. CBOHCTBAa KHUCIOT, OCHOBAHMW W COJEW B CBETE
MIPEACTABICHUIN 00 JEKTPOIMTHUUECKON aucconuanui. KauecTBeHHbIe peakiny Ha HOHBIL. [loHsATHE O
TUAPOJIU3E COJICH.

XHWMHMYECKUN OKCIIEPUMEHT: O3HAaKOMJIEHME C€ MOJEISIMH KPHUCTAUIMYECKUX  PEIIETOK
HEOPraHMYECKUX BEUIECTB - METAJIOB W HEMETaioB (Tpadura M anMmasa), CIOXKHBIX BEIIECTB



(xJopuaa HaTpusi), UCCIIEJOBAHUE 3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOW peakIUu OT BO3JEHCTBUS
pa3nuyHBIX  (PAKTOPOB, HCCIECIOBAHUE AIIEKTPOINPOBOJHOCTH PAacCTBOPOB  BEIIECTB, Ipolecca
JUCCOLMAIMU KUCIIOT, 1iesiouei 1 cosiei (BO3MOXKHO MCIOJIb30BaHUE BUICOMATEPHUAIIOB), IPOBEICHNE
OIIBITOB, WUTIOCTPUPYIOIIMX MPU3HAKH MPOTEKaHUs peakuuii HIOHHOTO oOMeHa (0Opa3zoBaHME OCalKa,
BbIIEJICHHE Ta3za, 00pa3oBaHUE BOJBI), OMNBITOB, HIIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIUN (rOpeHHEe, peakLUuu pasjoKEHUs, COEIMHEHHUs), pacllO3HAaBaHUE
HEOPraHMYECKUX BEIIECTB C TOMOINbIO KA4YeCTBEHHBIX pEaKIUil Ha HWOHbBI, pelICeHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemerannbl u ux coeivHeHusl.

OO6mas xapakTepucTuka rajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTEHNEHU
okucnenus. CTpoeHue M (QU3UYECKUE CBOICTBAa MPOCTHIX BELIECTB - TaJOTCHOB. XUMHYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3auMOJEWCTBHE C METaUIaMHM, HEMETaUlaMd, IIEIOYaMH).
Xnoposojopoa. ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, IIOJyuyeHue, NpuMeHeHue. [leiictBue xiaopa
1 XJIOPOBOJIOPO/Ia HA OPTaHU3M YelloBeKa. Baxknelme XJI0puIpl U X HaX0XICHHUE B IPUPO/IE.

OOmast xapaktepuctuka ds1eMeHTOB VIA-rpymmbl.  OCOOEHHOCTHM  CTPOCHHS  aTOMOB,
XapaKTepHbIEC CTETICHU OKUCIICHHUS.

CrpoeHue M (QU3MYECKHE CBONCTBA MPOCTHIX BELIECTB - KHUCIOPOAA U Cepbl. AJUIOTPOIHbBIE
MOIUGUKAIMK KUCIOpOJa U cepbl. XUMHUYecKkue cBoicTBa cepbl. CepoBolOpOJl, CTPOCHUE,
¢usnveckne W XUMUYECKHe CBOHCTBA. OKCHIBI Cephl KaK IPEACTABUTENN KHCIOTHBIX OKCHIIOB.
CepHas kucnora, pusnyeckre 1 XMMUUYECKHE CBOMCTBa (00IIMe KaK MpeACTaBUTENs Kilacca KUCIOT U
cnennpuyeckne). XUMUIECKHE PEAKINH, JISKAIINEe B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOIydeHUs
CEPHOIl KUCIIOTHI.

[Ipumenenne. Conu cepHOM KHUCIOTHI, KAYECTBEHHAs peakius Ha cyibdar-uon. Haxoxnenue
cepbl U €€ COeAMHEHHI B MpUpPOJe. XUMUUYECKOE 3arps3HEHHUE OKPYKAIOILIeH Cpelbl COeNUHEHUSIMU
cepbl (KUCIOTHBIE IO/, 3arpsA3HEHNE BO3/JyXa U BOJOEMOB), CIIOCOOBI €r0 IPEOTBPAILICHHUS.

OOwas xapakTepucTKa 31eMeHTOB VA-rpynmnbl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHMUS.

A30T, pacnpocTpaHeHue B mpupoe, pusndeckre u XuMUIecKkue cBoiictBa. Kpyrosopor azora B
npupoae. AMMuak, ero (u3MuecKkue M XMMHMUYECKHE CBOMCTBa, MmosiyueHue u npumenenue. Conu
aMMOHMSI, UX (pru3nyeckre U XMMHUYECKUEe CBOMCTBa, NpuMeHeHue. KadecTBeHHast peakiusi Ha MOHBI
aMMOHHUA. A30THasi KHUcCJIOTa, €€ MOodydeHue, (pU3NYEeCKue M XHMMHUYECKHEe CBOMCTBa (oOuIue Kak
NpEeJCTaBUTEINs Kilacca KUCIOT U crneuu¢pudeckue). Vcnonap3oBaHne HUTPATOB U COJIEH aMMOHUS B
KauyecTBE MUHEPAIbHBIX YAOOPEHUH. XUMUYECKOE 3arpsi3HEHUE OKPYKaIoIeH Cpelibl COeNNHEHUIMU
a30Ta (KUCIOTHBIE 0K/, 3arpsA3HEHUE BO3/TyXa, OYBBI U BOJOEMOB).

®docdop, amtorponubie Mmoaudukanuu Gocdopa, puznueckue U XxuMuueckre cBocTBa. OKcus
dochopa (V) u dochopHas kucnora, QuMUeckrHe U XUMUYECKHE CBOWMCTBA, IMOJIyUYCHUE.
Hcnons3oBanue pochaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

OOmast xapaktepuctuka ds1aeMeHTOB [VA-rpynmbel.  OcCOOEHHOCTHM  CTPOCHHMS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

VYraepon, auIOTpONHbIE MOAW(DUKALMK, paclpoCTpaHEeHHEe B MpUponae, (GU3NYECKUEe U
XUMHUYECKHE CBOMCTBA. AgncopOuus. Kpyrosopor yrimepoma B mpuponae. OKcHabl yriepoja, HX
¢u3nyeckue U XMMHYECKHE CBOWCTBA, JICHCTBHE Ha JKUBBIE OPTaHMU3MBI, MOJyYeHHE M IpPUMEHEHHUE.
DKoJIOTHYeCKHEe TpoOJIeMBbl, CBsi3aHHBIE ¢ OkcuaoM yriepona (IV), rumoresa T1iI06aBHOTO
MOTEIUIEHUS KJIMMaTa, MapHUKOBBIM >PQexT. YroiapHas KUCIOTa UM €€ coiid, UX (QHU3UYECKUue MU
XUMHUYECKHE CBOICTBa, MOJy4YeHHEe W MpuMeHeHue. KauecTBeHHasl peaklus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BELIECTBaX KaK O COCIUHEHUSX yriepoja (MeTaH,
3TaH, OTWIEH, aleTHJIeH, 3TaHOJ, IJIMLUEPUH, YKCyCHas Kuciora). lIpupoaHble HMCTOYHHKH
YII€BOAOPOAOB (yroiyib, IPUPOJIHBIM ra3, HEPTh), MPOAYKTHl UX IMepepadoTku (OEH3UH), UX pOJib B
OBITY M IPOMBILIEHHOCTH.

[TonsiTre 0 OMOIOTrMYECKH Ba)KHBIX BEILIECTBAX: JKUpax, OeNKax, yrieBojax - U UX poJid B KU3HU
4esioBeKa. MarepualbHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COEIMHEHUM.

Kpemuuii, ero ¢usnueckue U XuMUYEeCKHe CBOMCTBA, MoylyueHue U npumeHenue. CoeTuHEHUs
KpeMHUA B mpupozae. OOmme npeacraBieHuss o0 okcuae kpemMHHs(1Y) M KpeMHHEBOH KHCIOTE.



Cunukatel, UX HCIOJIb30BaHHE B OBITY, MEAMIIMHE, MPOMBINIIEHHOCTH. BakHele cTpouTenbHbIe
MaTepuabl: KepamHKa, CTeKIo, IIeMeHT, OeToH, kene300eroH. I[IpoGiemblr Ge3omacHOro
MCIOJIb30BAaHUS CTPOUTENbHBIX MaTepUasIoOB B MOBCEAHEBHOMN )KU3HHU.

XUMHUYECKUH SKCIEPUMEHT: M3yueHHE 00paslloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCIIOTHI, MPOBEJIEHWE KAYEeCTBEHHBIX DPEaKIMi Ha XJIOPUA-MOHBI U HAOIIOJEHHE IMPU3HAKOB HX
MPOTEKaHHUS, OIBITHI, OTPAXKAIOIIKE (PU3NIECKUE M XUMUUYECKIE CBOMCTBA TAJIOT€HOB U UX COCTMHEHUI
(BO3MOXKHO  HCIIOJB30BaHME  BUIEOMATEpHUalIOB), O3HAKOMJIEHHME C O0pa3laMu  XJIOPHIOB
(ralmoreHn1I0B), 03HAKOMJICHHE C O0pa3lamu cepbl U €€ COCIUHEHUSMHU (BO3MOXHO HCIOJIL30BaHUE
BUJICOMATEpPHANIOB),  HaONIoJleHWe  Tpolecca  OOyrnuBaHUs —~ caxapa  MOJ  JICHCTBUEM
KOHIEHTPUPOBAHHON CEpHOM KHCIOTHI, HM3y4YeHHUE XHMMHUYECKHUX CBOWCTB pa30aBIIEHHON cepHOU
KHUCJIOTHI, TPOBEICHHE KAayeCTBEHHOW peakuuu Ha cyabpaT-uoH M HaONOJeHHE NpHU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE C (U3MUECKUMHU CBOMCTBamMH a30Ta, (ochopa U UX COEAMHEHUU
(BO3MOXXHO HCHOJIB30BAHUE BHJICOMATEPUANIOB), OOpa3liaMu a30THBIX U (ochHOpPHBIX yHOOpeHMId,
noJjiyueHue, codupaHue, paclo3HaBaHWe M U3Y4YE€HHE CBOWCTB aMMHaKa, IPOBEJIEHHUE KaueCTBEHHBIX
peaknuii Ha HOH aMMOHHSA M (QochaT-uOH M U3yYCHHE MPHU3HAKOB MX MPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOW KHCIOTBHI C MeAbl0 (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPHAIIOB),
W3ydeHHe MOJeNel KPUCTAUIMYECKUX pemIéTOK anmasa, rpadura, QynnepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aICOPOIMU  PACTBOPEHHBIX BEIIECTB AaKTHMBUPOBAHHBIM YINIEM M yCTPOWCTBOM
IIPOTUBOra3a, IOJy4yeHHE, COOMpaHHEe, paclo3HaBaHUE U H3YYEHHE CBOMICTB YIJIEKHUCIOrO Tasa,
MIPOBEJICHUE KAUECTBEHHBIX peakluii Ha KapOOHAT W CHUIUKAT-UOHBI U U3YyUYEHHE IMPU3HAKOB HX
IIPOTEKAaHUs, O3HAKOMJIEHHME C  MPOAYKIUEH  CHWIMKAaTHOM  IPOMBIIUIEHHOCTH,  pEIIEHUE
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BaxkHeiie HeMeTaljIbl U X COeTUHEHUS.

MerTaiibl ¥ X COEIMHEHUS.

OO0mas XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB - METAJIOB Ha OCHOBAaHUHU UX MOJIOKEHHUS B
[Tepuoanueckoii cucreme xumuueckux saementoB .M. MenneneeBa u ctpoenusi atroMoB. CTpoeHue
MeTaJIJIOB. MeTajuinyeckasi CBSI3b U MeTalTnyeckasi KpUCTAIINYecKast peméTka. DIeKTPOXUMUUYECKHIMA
psaa HanpsbkeHud MmetayuioB. Pu3nueckne M XMMHMUYECKHE CBOWCTBa MeTauioB. OOmiue crnocoObl
noJiyueHus: MeTauioB. [IoHsITHE 0 KOPPO3HH METAIIOB, OCHOBHBIE CITOCOOBI 3AIIUTHI UX OT KOPPO3HUHU.
Crnnasel (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U X PUMEHEHHUE B OBITY M IPOMBILIIEHHOCTH.

[lenouynsle MeTamibl: mojiokeHHe B Ileprognueckol cucremMe XMMHYECKHX 3ieMmeHToB [[.M.
MenzeneeBa, CTpOEHUE UX aTOMOB, HaXxOXKJeHUE B mpupoje. Pu3nyeckue U XUMHUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIbl U TUAPOKCHUIBI HaTpus U Kanus. [I[puMeHeHHe mienouHbIX
METAJUIOB U UX COCIMHEHUH.

[IlenoyHO3eMenpHbIE METANIBl MAarHUM M KalbLMW: nosiokeHue B Ileprogmdeckoil cucreme
xumuueckux sneMmeHTtoB .M. MeHneneeBa, CTpoeHME HX aTOMOB, HaXOXJECHHE B MPUPOJE.
dusnueckue 1 XMMHUYECKHE CBOMCTBA MarHus M Kaiblus. BakHeine coennHeHns Kanbuus (OKCH,
THIPOKCHL, o). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHHUS!.

Amomunuii: nonoxenue B llepuonmueckoir cucremMe xumuyeckux anemeHtoB J[.H.
MenzeneeBa, CTpOGHHE aTOMa, HaXOXJAE€HHWE B Mpupoae. PuU3MYECKHe M XUMHUYECKHE CBOWCTBA
aoMUHUSA. AM(pOTEpHbIE CBOMCTBAa OKCHA U THJIPOKCUAA AIFOMUHUS.

Kenezo: nonoxxenue B llepmoamyeckoir cucreme xumuueckux 3nnemeHToB .M. Menneneena,
CTPOEHHME aTOMa, HaXxOXKJIeHue B npupoae. Pusnueckrue U XUMHUUYECKUE CBOWCTBA kene3a. OKCuupbl,
ruapokcuabl u conu conu xxenesa (I1) u xenesa (1), ux cocras, cBoicTBa U MOTyYEHUE.

XUMHUYECKUH OKCIIEPUMEHT: O3HAaKOMJIEHHEe ¢ o0pasllaMd METalJIoOB U CIUIaBOB, UX
(Gbu3NYECKUMHU CBOWCTBAMH, U3Y4YEHHE PE3YJbTAaTOB KOPPO3UH METAIJIOB (BO3MOKHO HCIOJIb30BAaHUE
BUJIEOMATEPHAJIOB), 0COOEHHOCTEH B3aUMOJIEHCTBUS OKCHJIA KaJblUg U HATPHUsI C BOJOU (BO3MOXHO
UCIOJIb30BaHNE BHUAEOMATEpUaAIOB), HCCIEIOBAaHWE CBOMCTB KECTKOW BOJBI, Ipoliecca TOpPEHUs
kKelle3a B KHUCIOpoJe (BO3MOXHO HCIOJB30BaHUE BHUAECOMATEPUATIOB), INPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEAKIMi Ha MOHBI (MarHus, KalblMs, allOMUHUsA, uHKa, kene3a (II) u xeneza (III),
menu (II), HabmrogeHrne M ONMMCaHUE MPOILECCOB OKPAIIMBAHMS IUIAMEHU HOHAMM HATpus, Kalus U
Kanplusl (BO3MOYKHO HCIOJIb30BaHUE BHUAEOMATEpUaAJIOB), HCCIeAOBaHHE aM(pOTEPHBIX CBOWCTB
THUIPOKCU/IA ATIOMUHHMS M TUAPOKCHIA LMHKA, PEIIEHHWE HKCIEPUMEHTANBHBIX 3aJad [0 TEMeE
«BaxxHeime MeTaIbl U UX COCIMHEHUS.

XuUMHSA U OKpYXKalolas cpeaa.



BemectBa M MaTtepuansl B IIOBCEJHEBHOM >KM3HM 4YeJOBEKA. be3omacHOe HCIOIb30BaHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBasi moMols Npu XUMHYECKHX 0YKOTax M OTPABJICHUSX.

XUMHUECKOE 3arpsA3HEHUE OKpYyXarolled cpeabl (IpelesibHas AOMYyCTHMas KOHIEHTpaLus
BemiecTB (nanee - [1IK). Pons xumun B perieHnu 3K0JI0rHYeCKUX IpoOiIeM.

XUMHUECKUI HKCHEPUMEHT: H3ydeHHe oO0pa3lloB MaTepHajoB (CTEKJIO, CIUIABbl METAJJIOB,
MOJIMMEPHBIE MAaTEPHAIIbI).

MexnpeamMeTHbIe CBS3H.

Peanuszanus MeXIpenMETHBIX CBS3€H NPU M3YYEHUHM XMMHHU B 9 Kilacce OCYILIECTBIISIETCS Yepes3
UCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyUHBIX IOHATUH, TaK M HOHATUH, SBIAIOLIMXCS
CUCTEMHBIMU JJIs1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHbBIC TMOHSATHS: HAaydyHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, Kilaccu(UKalus, NepruogUYHOCTh, HAOIIOCHUE, IKCIIEPUMEHT, MOJEIMPOBaHNEe, U3MEPEHUE,
MO/IEIIb, SIBJICHUE, TAPHUKOBBIN 3(pPeKT, TEXHOIOTHs, MaTepHUabl.

®usuka: marepus, arToM, OJJEKTPOH, INPOTOH, HEWUTPOH, HOH, HYKIWJA, W30TOIBI,
PaZAMoOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsijl, MPOBOJHUKHU, MOIYIPOBOJAHUKH, AUDIEKTPUKH,
(GOTO37EeMEHT, BEIEeCTBO, TeJlO, O00bEM, arperaTHoe COCTOSIHME BelIecTBa, Ia3, pacTBOp,
pPacTBOPUMOCTh, KPUCTATMYECKAsT PEIETKA, CIUIABbI, (PU3MUECKUE BEIWYHMHBI, CIUHHUIIBI U3MEPEHUS,
KOCMHYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COIHIIE.

buonorusi:  ¢dorocunTes, npixanue, Oumochepa, OIKOCHCTEMa, MHUHEPAIbHBIE YIOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPOIIEMEHTBI, TUTATEIIbHBIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpANIbI, TOPHBIE TOPOABI, ITOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



TemaTuyeckoe NVIAHUPOBAHUE
8 kuaacce

Ne Paznenni/Tembl KoaunuecTBO DnekTpoHHbIE (LM (ppoBBIE) 00pa3oBaTebHbIE JeATeJbHOCTH YYUTEJIsl ¢ Y4eTOoM padoueit
n/n 4aCcoB pecypcshl NMPOrpaMMbl BOCTIMTAHUS
[TepBoHavanbHbie XUMUYecKue moHATHS (20 1)
1 XuMuss — BakHas 001aCTh 5 POLI Bocmmranme co3HaTeIbHON TUCITUTUINHBL
€CTECTBO3HAHUS U IIPAKTHYECKOI https://resh.edu.ru/subject/29/8/ (mToKa3aTh BAKHOCTh Y4EOHO-
JICSATEIIbHOCTH YeJIOBEKA O061ako 3HaHUHA [03HABATEIbHOMN JICATEIBHOCTH, YUCOHOH U
https://school.oblakoz.ru/materials/496049 TPYAOBOH JIWCIMIUIMHBI).
2 BemecTBa 1 XUMHYECKHAC PEAKITAT 15 POII IIpuBieueHre BHUMaHUS MTKOJILHUKOB K

https://resh.edu.ru/subject/29/8/
O01aK0 3HaHUN
https://school.oblakoz.ru/materials/496049

[EHHOCTHOMY aCIIEKTY N3y4aeMbIX SIBJICHUMH,
MHHULMUPOBaHUE 00CYKIICHHH,
BBICKa3bIBaHUS CBOET'O MHEHHS U €T0
000CHOBaHUE

Baxueiine npeacTaBuTEN HEOPTaHUUECKUX

BemecTs (30 u)

3 Boznyx. Kucnopon. 6 POIII CrumynupoBaHue MO3HABATEILHON
IMousitue 06 okcHIax https://resh.edu.ru/subject/29/8/ MOTHBAIMH 00YYaIOIIUXCS Yepes3
O06mako 3HaHUHA MIPUMEHEHNE NHTEPAKTUBHBIX (HOpPM pabOTHI
https://school.oblakoz.ru/materials/496049
4 Bopopon. ITonsitue o KucIoTax u 8 POII OOy4eHne KOMaHIHOU paboTe U
COJISIX https://resh.edu.ru/subject/29/8/ B3aUMOJICUCTBHIO C IPYTUMHU
Obnaxo 3HaHUI 00y4alOIIMMUCS Yepe3 TPYNIOBbIE POPMBI
https://school.oblakoz.ru/materials/496049 paboTh! WM paboThI B Mapax
5 Bopa. Pacteopsl. [Tonstue 06 5 POIII BrIpaboTKa TMYHOCTHOTO OTHOIICHUS K
OCHOBaHMSIX https://resh.edu.ru/subject/29/8/ COOBITHSM, SIBIICHHSM, JINIIAM,
Ob6naxo 3HaHHH aKIEHTUPOBAHNE BHUMAHUS O0yUYaIOIINXCS
https://school.oblakoz.ru/materials/496049 Ha HPaBCTBEHHbBIX MPOOIeMax.
6 OCHOBHBIE KJIACCHI HEOPTaHUIECKHUX 11 POIII WNHnnunpoBanue U NoaaepkKKa

COETMHEHUN

https://resh.edu.ru/subject/29/8/
O0mako 3HaHui
https://school.oblakoz.ru/materials/496049

HCCIIEN0BATENLCKON NEATEILHOCTH
00yJaromuxcsl.

@opmupoBaHre y 00yJaromNXCsa KyIbTyphI
3JI0POBOTO M 0€30MmacHOro 00pa3a KHU3HU.

Ilepuoanueckuii 3akoH u [lepuoanueckas cucrema xumuueckux 3nemeHToB J. . MenneneeBa. CTpoeHne aToMOB. XUMHUYECKast CBsI3b. OKUCIUTEIBHO-

BOCCTaHOBHUTENbHBIE peakuuu (15 1)

7 Tlepuonuueckuii 3aK0H 1
Ilepuoauueckas cuctema
XUMHUYECKUX deMeHToB JI. U.

Menneneea. CTpoeHne aToma

7

POIII

https://resh.edu.ru/subject/29/8/

O061aKko 3HaHNHI
https://school.oblakoz.ru/materials/496049

Opraam3arust paboTsl 00yJarOITUXCS ¢
COILMaJIbHO-3HAYMMON UH(OpManue yepes
O6CY)K)I€HI/I€ ¥ BBICKA3bIBAaHUS COOCTBEHHOI'O
MHCHUA



https://resh.edu.ru/subject/29/8/
https://school.oblakoz.ru/materials/496049
https://resh.edu.ru/subject/29/8/
https://school.oblakoz.ru/materials/496049
https://resh.edu.ru/subject/29/8/
https://school.oblakoz.ru/materials/496049
https://resh.edu.ru/subject/29/8/
https://school.oblakoz.ru/materials/496049
https://resh.edu.ru/subject/29/8/
https://school.oblakoz.ru/materials/496049
https://resh.edu.ru/subject/29/8/
https://school.oblakoz.ru/materials/496049
https://resh.edu.ru/subject/29/8/
https://school.oblakoz.ru/materials/496049

8 Xumuaeckas cBsi3b. OKUCIATEIBHO- 8 POIII

BOCCTaHOBHUTEJIBHBIE PEAKITHH https://resh.edu.ru/subject/29/8/

O01ako 3HaHUI
https://school.oblakoz.ru/materials/496049

WnnuuupoBanue u noagepkka
HCCIIEI0BATENBCKON IESITEIbHOCTH
00yJarommxcs

PesepBHOE Bpemst 3



https://resh.edu.ru/subject/29/8/
https://school.oblakoz.ru/materials/496049

