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HOACHUTEJIBHAA3ZAIINCKA

[IporpaMMa 1O XMMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHs
COCTAaBJICHA Ha OCHOBE TpeOOBaHM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenbHO MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHusl, MPECTaBICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe denepaibHOM paboyell TporpamMmbl
BOCITUTAHUS U C Y4ETOM KOHLEIIUU MPEnoaBaHus Y4eOHOTo IpeIMeTa « XUMHUS»
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma 1mo Xumuu Aa€T MPEACTABICHHE O LEIAX, OOUIEH CTpaTeruu
oOy4eHHsi, BOCHUTaHUS M Pa3BUTUA OOYyYAIOIIMXCA CPEACTBAMU Y4E€OHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNIbHOE MPEAMETHOE coJlepKaHue,
MpEeAyCMaTpUBAET pPACHPEEICHUE €ro Mo KiaccaM M CTPYKTypUpPOBaHHUE IO
pazieliaM U TeMaM MPOrpaMMbl MO XUMHUHU, OMPENENSICT KOJUYECTBEHHBIE H
KaueCTBCHHbBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEN0BAaTENbHOCTh  M3YYEHUSI XHMHM C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOro Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTU MpeaMera st
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOMN
IporpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMM K
pe3ynbTaTam 00y4eHHUs XUMUU Ha YPOBHE 1eJIeH U3YUYeHUs NMPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATENIbHOCTH OO0YyYaromerocss Mo OCBOCHHUIO
y4eOHOI0 COIepKAHUSI.

3HaHUWE XWUMHUHU CIY>KUT OCHOBOM [Jii (OpMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromierocsi, ero MpejcTaBiIeHUN O MaTepUATbLHOM EJUHCTBE MUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XHMHEH TPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUU M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUs TJI00aTbHbIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUYECKOMH,
MULIEBOIN U 3KOJIOTMYECKOW 0€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3ydyenne xumuu:

CHOCOOCTBYET  pealu3alii  BO3MOXKHOCTEM  JIJIi  caMOpa3BUTUSA U
dbopMupOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 0011IeH U (PYHKIITMOHATILHON I'PAaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEH
00y4JaroIuxcs, HABBIKOB UX CaMOCTOSATENILHON y4eOHOM AesTeIbHOCTH,
AKCIIEPUMEHTAIbHBIX U HCCIEI0BATEIBCKUX YMEHHUM, HEOOXOIUMBIX
KaK B ITOBCEIHEBHOM XU3HU, TaK U B MPOPECCUOHAIBHOMN JCSATEILHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LIEJIOCTHOTO B3MJIsiAa HA €MHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS. OTBETCTBEHHBIM
3TaroM B (OPMHUPOBAHUHU €CTECTBEHHOHAYYHOM TPaMOTHOCTH O0YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBiieHUs B OOYYEHHM XUMHH OOECHedyuBaloTCs crerupuKon
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIM  SBJSETCS  MeNaroruyecku
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha OMPEEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOILIEro 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYArOIIUMHUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUA XUMHH, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN
OPTraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl MO XHUMHH CHOPMHpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mnoaxona K e€ m3ydeHnro. ComepKaHHe CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUNA O XUMUYECKOU
peakiuu. OO0€ 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 MPHUHIUITY
MOCJIEI0BATEIBHOTO PAa3BUTUS 3HAHHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona /[.MI. MeHnneneeBa kKak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOW CBSI3H;

— TpelcTaBiieHUd 00 3IEKTPOJUTUYECKON JUCCOLMAllUd BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCS HA OCHOBE HOMIIMPHUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOTO
YPOBHS K JPYroMy, BBINOJHSAS (QYHKIMH OOBIACHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUSI U MOJy4YCHUS
U3Y4YaeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHH CHOCOOCTBYET  (DOPMHUPOBAHUIO
MIPEACTABIICHUS] O XUMHYECKOM COCTABIIAIONIENH HAYyYHOM KapTUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHOIIEHHUS K HAy4YHOMY 3HAHHUIO U
METOJaM MO3HaHUsS B Hayke. M3yueHune XMMUU NPOUCXOAUT C IMPUBJICUCHUEM
3HAHWH U3 paHee U3yUYCHHBIX YUCOHBIX MPeIMETOB: « OKpPYKAIOIIHI MUD,
«buoinorus.5-7knaccemu«dPusuka. 7Kaaccey.

[Ipy wu3yyeHUM XUMHHM TPOUCXOAUT (POpMHUpPOBAHME 3HAHWI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH 4YeJOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBON KYJIBTYpHI.
3amaua y4eOHOTO TpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHYECKHX
3HAaHUN — Ba)KHEUINUX (PaKTOB, IMOHATHH, 3aKOHOB M TEOPETUUYSCKHUX ITOJIOKCHHIM,
JOCTYITHBIX 0000IIEHNIT MUPOBO33PEHUECKOTO XapaKkTepa, si3bIka HayKu, B



MpUOOIIEHUH K HAy4YHBIM METOJIaM TO3HAaHUS TPU H3YyYEHUU BEMIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PAa3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATEIbHOW U Y4EOHO-MCCIEA0BATEIbCKOM
JeSITeIbHOCTH, OCBOCHHMM TPaBWJI 0€30MacHOr0 OOpalleHusi C BEIIEeCTBAMHU B
[MOBCETHEBHOM KU3HU.

[Ipy M3ydeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs Ba)KHOE
3Ha4YE€HHUE MPUOOPENH TaKHUE LIENIH, KAK:

— (dopmupoBaHHe WHTEIUIEKTYalbHO pPAa3BUTON JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YecKoe MpUOOIIeHHUE
oOydJaronmxcsi K CaMOCTOATENbHON IM03HABATEIIbHON JIEATENbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (POPMHUPYIOIIUM MOTHBAILMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieyeHne ycloBui, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOMN JEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), MMEIOINUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJIOB JCSITEIBHOCTH;

— ¢opmupoBanue oOmEeld ¢GYHKIIMOHATBHON U €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UHCJI€ YMEHHUN OOBACHATH U OICHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpa, MCIOJb3Yys 3HAHUSI M OMbBIT, MOJYYCHHBIC MPU H3YYCHUU
XUMUH, TPUMEHSATH HMX MPU PEIICHUH Npo0JeM B TMOBCEIHEBHOM JXU3HU H
TPYZIOBOU JIEATEIIBHOCTH;

— ¢opMmupoBaHHe y OOyYaOMIMXCA TyMAaHUCTUYECKUX OTHOIICHHM,
NOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH DKOJIOTHYECKU
1IeJ1€CO00pa3HOr0 TMOBENEHUS B OBITY W TPYJAOBOM JIEATETLHOCTH B LEJSAX
COXpPaHEHUS CBOETO 3[J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(uiIs M HANpaBJICHHOCTU AajlbHEHIIEro
oOy4eHwUsl.

OOmiee YuCIO dYacoB, OTBEAEHHBIX IS W3YYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00I1Iero 00pa3oBanus, coctasisieT 136 dacoB: B8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COIEP KAHUEOBYYEHUA

8 KUIIACC

IlepBoHaYaIbHbIE XUMHYECKHE MIOHATHS

[Ipenmer xumuu. Ponp XUMHUM B )KM3HHM YEJIOBEKA. XMMHS B CUCTEME HayK.
Tema u BemecTBa. PU3NYECKHE CBOMCTBA BELIECTB. ArpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTOmax MO3HaHMS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CniocoObl pa3esieHust CMeCei.

ATOMBI W MOJIEKYJIbl. XHWMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnyeckas popmysa. BaqeHTHOCT aTOMOB XUMHUYECKUX JIEMEHTOB.3aKOH
MOCTOSIHCTBA CcOCTaBa BellecTB. OTHOCHUTENbHAsE aToMHass Macca. OTHOCHUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0J11 XUMUYECKOTO 3JIEMEHTA B COEMHEHUH.

KonunuectBo BemecrBa. Monbs. MoisipHas Macca. B3anMocCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BewecTBa. Pacu€rsl mo Qopmynam
XUMHUYECKUX COCTUHEHUN.

duznyeckre U XMMUYECKUE SIBJIEHUA. XUMUYECKasl peakius U €€ MPU3HAKY.
3aKOH COXpaHEHHs Macchl BellecTB. XuMuyeckue ypaBHeHMs. Kiaccudukanus
XUMHUYECKUX peaKlni (COeTUHEHMS, pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuiiakcnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMMOCYIOH, MpaBujiaMu paboThl B J1abOpaTopuu U
npuémMamMu o0paieHus ¢ 1adopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINMCAHHE
¢u3nuecKuX CBOMCTB 0O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJECHUE
¢usnyeckux (IUIaBleHUWE BOCKa, TasHUE JIbJla, PAacCTUPaHUE caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM MPOBOJIOKU, B3AUMOJICHCTBUE MeJa ¢ KUCIOTOW) SIBIIEHUI, HAOIIO/IEHHE U
ONMCAHUE NPHU3HAKOB IMPOTEKAHHWS XMMHUYECKHX pEaKkIMil (pasiloKeHHe caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIIOTHI C XJOPHUIOM OapHusi, pa3ioKeHHe T'MIIPOKCHIA
meau (1) mpu HarpeBanuu, B3anMoielcTBHE kene3a ¢ pactBopoM cosu meau (11),
U3y4YeHUE CIOCOOOB pa3/iejeHUs] CMECEW: C MOMONIbI0 MarHuTa, (UIBLTPOBAHUE,
BbINIAPUBAHUE, JUCTUILUISALUS, XpoMaTorpadus, NpoBeIeHUE OYUCTKH NOBApPEHHOU
coiy, HaOJIIOAEHHME U  ONHCAaHME  PE3yJIbTaTOB  MPOBEIACHHS  OIbITA,
WJUTFOCTPUPYIOUIETO 3aKOH COXPAHEHUs MacChl, CO3JaHUE MOJENEH MOJIEKYII
(ILIapoCTEePIKHEBBIX ).

BaskHeilimuenpeacTaBuTeJIMHEOPraHU4eCKUXBENIECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — ajneMeHT U MpocToe
BemiecTBo. HaxoxneHue kucimopoaa B mpupojae, (U3MUYECKHE U XUMHUYECKUE
cBoiicTBa(peakuuropenus).Okcunapl. I pumenenuexkucnopoaa. CriocoOst



MOJYYEHHS] KHUCIOpOJa B Jabopatopud H HOpombilieHHOCTU. Kpyrosopot
Kuciopoza B mpupoje. O30H — aJuToTponHast MOAU(PUKALIMS KUCIOPOa.

TennoBoit 3¢p(heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
9K30- W HHAOTEPMHUYECKHE pEaKUUH. TOIUIMBO: yroidb M METaH. 3arpsa3HEHUe
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — nsnemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, (U3MYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI
noxydeHnusi. Knueyiorsl u comu.

MonspHbIiio0BbEMra3oB.PacuéThImoXuMUYEeCKUMYPaBHEHHUSM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PacTBOpEL
HacelllleHHBIE M HEHACBIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas n0Ji BElIeCTBA B paCTBOpE. XUMHUUYECKHAE CBOMCTBA BOJbL. OCHOBAHMUSI.
Ponb pacTBOpoB B MpHpoOji€ U B KU3HHU YesoBeka. KpyroBopoT BOJbI B MpUPOJIE.
3arps3HeHre NpUpoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJIHBIX BOJ.

Knaccudukanusa neopranuueckux coenuHeHuid. Oxcuppl. Krnaccudukarms
OKCHJIOB:  cosieoOpa3ytonue  (OCHOBHBIE, KHUCIOTHBIC, aM{OTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcugoB. Dusumyeckue U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IENOYM U  HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTm metaimioB H. H. bekerona.
[Tomy4yeHue KUCIoT.

Comu.Homenknarypaconei. Du3ndyecKuenXx uMM4eCKMECBOMCTBACOIEH.
[TonyueHnueconen.

['eHeTHUEeCKasCBA3bMEKYKIACCAMUHEOPTAHUYECKUX COCTMHEHHIA.

Xumuueckuiiakcnepumenm:

KaueCTBEHHOE OMpPEJIEICHUE COAEPKaHUs KHCIOPOJa B BO3yXe, MOJyYEHUE,
coOMpaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHHe
B3aMMO/JICUCTBUSL BEIIECTB C KHUCJIOPOJOM U YCJIOBUSI BO3HUKHOBEHUS U
MpeKpamieHus TopeHus (mokapa), O3HAaKOMJICHHE ¢ 0Opas3laMu OKCHUIOB H
OMHCAaHUE WX CBOWMCTB, TMOJyYeHHE, COOMpaHWe, pACIO3HABAaHUE W U3y4YCHUE
CBOMCTB BOJIOpojia (TopeHue), B3auMojercTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUEOMaTEpHasoB), Hab0aeHHE 00pas3IloB BEIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEILECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMpPEACIEHHOMN
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3AMMOJCHCTBUE BOAbI C METAILNIAMU
(HaTpueMHKaIbIMEM )(BO3MOKHOUCIIONH30BAHUEBHI€OMATEPHAIIOB),



MCCIEOBaHNEe OO0Opa3lloB HEOPTAaHMYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C MeETajUlaMHi, pPEeaklUHWil HEUTpalu3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUWU, BBITECHEHHE OJHOTO METAJUIa APYTHM W3 PACTBOPA COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 33/Ja4 10 Teme «Baxuenmme Kiaccbl HEOPTraHUYECKUX
COCIMHEHUI.

HHepuoauueckud 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. Ctpoenne aroMoB. XUMHYECKAsl CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTE/IbHBIC PeaKIU

[lepBble TOMBITKK KIACCU(PUKALMU XUMHUUYECKUX dJEeMEHTOB. [loHsatne o
Ipynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIO0YHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnommueckuit 3akoH.lleprognyeckascucreMa XUMHUYECKUX JJIEMEHTOB/I.
N.  MenneneeBa.  KopoTkomepuonHas W JJIMHHONEpHOAHAs  (HOpPMBI
[Tepunoanyeckoit cucreMbl xumuueckux 3neMeHToB 1. . Menneneesa. Ilepuoapim
rpynnbl. QU3HUECKU CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOJIA UTPYIIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTpoHbl. CTpoeHHe
AJIEKTPOHHBIX ~ 000JI0YEK aTOMOB TMepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUSI paghyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenuellepuoanueckorozakonaullepuoguueckol  CUCTEMBIXUMHYECKUX
3JIEMEHTOB I pa3BuUTHs Hayku U npaktuku. [[. M. MenneneeB — ydéHbIl u
rpak1aHUH.

XumnueckasicBs3b. KoBaneHTHas(MONISIpHASMHETIONSPHAS ) CBS3b.
DIIEKTPOOTPULIATEIIbHOCTBXUMUYECKUXATIEMEHTOB. IOHHASCBA3b.

CrenenbokucieHns. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIEPEAKIIN Y.
[TponecchloOKUCIIEHUSIMBOCCTAHOBIEHUS. OKUCIUTETUNBOCCTAHOBUTEH.

Xumuueckuiiaxcnepumenm:

H3yueHHe oO0paslioB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBHE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mexcnpeomemmnovileceasu



Peanuzanus MeXNpeAMETHBIX CBSA3€M MPU H3YYEHHM XUMUU B &8 Kjacce
OCYIIECTBIISIETCS 4Yepe3 MCHOJIb30BAaHUE KaK OOLIMX EeCTECTBEHHO--HAYYHBIX
NOHATUH, TAK W NOHATHUH, SBJISIOINXCSA CUCTEMHBIMH I OTACIIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.

OO1ue ecTeCTBEeHHO--HAay4YHbIe MOHATHS: HAYyYHBINA (DaKT, THIIOTE3a, TEOPHS,
3aKOH, AaHaJIW3, CHUHTE3, KIacCU(pUKaluUsi, NEpPUOJUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
U30TOIBI, PaJHMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUAN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3NYECKUE BETUUYUHBI, €TUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37b1, COTHIIE.

buonorus:porocunrtes,gpixanue,onochepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEpPaIbl, FTOPHBIE TOPOBL,II0JIE3HbIE
HCKOIIA€MBIE, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecrBouxumMuyeckasipeakuus

[lepnognueckuil 3akoH.llepuoanyeckascucTeMa XUMUYECKUX 3JIEMEHTOB/I.
N. Menneneea. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kaiuusd, Kalablusd MU HX
COCAMHEHUNA B COOTBETCTBUM C IIOJIOKCHUEM JJIEMEHTOB B llepuoamueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XMMHUYECKOW CBS3U. THIBI KPHCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUNA KPUCTALINYECKON PEIIETKU U
BHJla XUMHUYECKOU CBSA3H.

Knaccudukanuus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKHUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

KnaccudukauusaxuMuyeckuxpeakuii o pa3inyHbIMIpU3HAKaM (110 YUCITY U
COCTaBy Y4YAaCTBYIOIIMX B PEAKIUH BELIECTB, IO TemIoBoMy 3ddexTy, Mo
M3MEHEHUIO CTETEeHEH OKHUCIEHHUS XMMHYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYACTHIO KaTalu3aropa). JK30- U SHAOTEPMUUYECKUE PEAKLIMH, TEPMOXUMHUUYECKHE
YpaBHEHUSL.

[TonsiTue O CKOPOCTH XUMHUYECKOM peakuuu. I[loHsiTue 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [loHATHEe O rOMOreHHBIX M TeTepOTreHHBIX
peakuusx. [lonarue o karanmse. [lonstue 0 xumuyeckom paBHoBecun. MakTopsl,
BIMSAIOIIME HA CKOPOCTh XMMHWYECKOW PpEAKUWA M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLMH,  JJIEKTPOHHBIA  OajaHc
OKHUCJIUTEIBHO-BOCCTAaHOBUTENbHOMpeaknu. CocTaBlIeHUEypaBHEHUI



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIOJIb30BAaHUEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

TeopusadneKTPOIUTUYECKOMIUCCOLMALIIHN. DIEKTPOIUTHIMHEIIEKTPOIUTHI.
Katnonel, annonsl. MexaHu3M aHMCCOLMALMU BEIIECTB C PAa3IMYHBIMU BHUIAMHU
xuMuueckoi cBsizu. Crenens aucconuanuu. CuiabHbIE U cl1a0bIe 3JIEKTPOIIUTHI.

Peakunu noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakluii HOHHOrO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBaHUU U COJICH B CBETE MPEICTaBICHUNA 00 3IEKTPOIUTHYECKONANCCOIUAIIHH.
KauecTBeHnnble peakiuu Ha HOHBL. [IoHATHE O THApONIM3E CONEN.

Xumuueckuiiakcnepumenm:

O3HAKOMJIEHHUE C MOJEISMU KPUCTAJUIMYECKUX PEIMIETOK HEOPTaHUYECKUX
BEILIECTB — METAUIOB U HEMETaIOB (rpagura M anMasa), CJIOKHBIX BEIECTB
(xJopuga HaTpHUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, MCCIEIOBAHUE HIIEKTPONPOBOIHOCTU
pacTBOpOB BELIECTB, IpoLecca AUCCOLMALMA KUCIOT, LIEJI0YEed U  COJIEH
(BO3MOXXKHO ~ MCHOJIb30BAaHME  BHJIEO MATEpPUANOB), IPOBEICHUE  OMBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKKM  NPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BBIIEICHME Tra3a, o0Opa3oBaHUWE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLHUN
(ropeHue, peakluy pa3iokKeHHs, COEIUHEHUs), paclio3HaBaHUE HEOPTraHUYECKHUX
BEIIECTB C IIOMOLIBIO KAUYECTBEHHBIX pEAKUMA HA HOHBI, PEIICHHE
DKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeranibiunxcoenHeHUust

OOmiasi xapakTepucTHKa rajoreHoB. (OcoOEHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (u3MUecKue CBOICTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHME CBOWCTBA Ha NpPUMEpe  XJopa
(B3aMMOJEHCTBUE C MeTalllaMH, HEMeTajulaMH, WIeno4YamMu). XJIOpPOBOAOPOI.
ConsHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJIy4eHHE, NMpUMEHEHue. JlencTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YelOoBeKa. BakHeWmnue XJIOpHIbI U HX
HaxXO0KJICHUE B IIPUPOJIE.

O6mast xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u ¢u3NYECKUe CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBomOpO, CTpoeHHE, PU3HUECKUE U
XUMHUYECKHE CBOMCTBA. OKCHJIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kwmcinora, (Qu3nueckue W XHMHYECKHE CBOMCTBa (0OIIME Kak
NOpeiCTaBUTENd Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHE pEeakluu,
JeXallie B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCIIOThI, KAUYECTBEHHAS PEaKLIMs Ha



cynbdar-uoH. Haxoxzaenue ceppl M €€ COeIMHEHUH B MpUpOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpeibl COCIUHEHUSIMH Cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUS.

OO6mast xapakrepuctuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCIEHUS. A30T, pacpocTpaHEHUE B IPUPOJE,
duznyeckuenxumMuueckruecBoiictBa. Kpyrosoporazora BIIPUPOJE. AMMHUAK,ETO
¢uznyecKkue U XMMHYECKHUE CBOMCTBA, oNyuyeHue u npuMenenrne. Cojau aMMOHUS,
ux pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas: peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyydeHue, (PU3NYecKue U XUMUYECKUE
cBOMcTBa (0OIIME KaK TPEJCTaBUTENs Kiacca KUCIOT U CHenu(pUuIecKue).
Hcnonbs3oBaHWEe HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIBbHBIX
yA00peHnil. XMMHUYECKOe 3arps3HEHUE OKPYKAOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIOTHBIE JO0XKIW, 3arpsA3HEHHE BO3AyXa, HOUBBI M BOAOEMOB). Docdop,
ajyoTpornHbie Moaupukamuu ¢ocdopa, GuUMUECKHUE UM XUMHUYECKHE CBOMCTBA.
Oxkcundochopa(V)udochopnaskuciora,puznuecKuenXuMHUIECKUECBOMCTBA,
noxydyeHue. Mcnons3oBanue GpocdaToB B KaUECTBE MUHEPAIbHBIX YIOOPEHUN.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnsl. OcoOEHHOCTH CTPOECHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpod,  aJUIOTPOIMHbIE
MoIu(pUKALMY, PACIpPOCTpaHEHUE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKcuibl yriepojaa, ux
(u3nyecKkue U XUMUYECKUE CBOICTBA, IEHCTBUE HA )KUBbIE OPIraHU3MBLIIOJTyUYEHUE
Y MpUMEHEHUE. IKOJIOrMYecKre mpoOieMbl, CBsi3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIIOTE3a TJIOO0AJTBHOTO MOTEIUICHMS KJIMMaTa, MapHUKOBBIN »ddekt. YronapHas
KHUCJIOTa U €€ CcoJM, UX (PU3MUYEecCKue M XUMHUYECKHE CBOMCTBA, MOJyuY€HUE U
npuMmeHenue. KauecTBeHHas peakuuss Ha KapOoHaT-uOHBL Vcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIEHHOCTH U CEJIbCKOM XO341CTBE.

[lepBoHavabHbBIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUIX
yraepojna (MeTaH,3TaH,3THIIEH, aleTUJIeH,3TaHOJ,IJIMIEPUH,YKCYCHAs KHUCIIO0Ta).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, HPUPOJHBIM ra3, HEPTh),
NPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: KHUpax, OenKax, yrieBojgax — U ux
pojii B OKM3HM 4elloBeKa. MarepuallbHOE€ €IMHCTBO OpPraHMYECKUX U
HEOPTraHUYECKUX COCTUHEHUN.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJIy4YeHUE U
npuMmenenue. CoelMHEeHNs KpeMHus B rpupojae. O61mue npeactaBaeHus: 000KCHae
kpemHuss (IV) u kpemHueBoil kuciore. CWIMKaTbl, HMX HCIOJIb30BAHUE B
OBITY,BIPOMBIIIUIEHHOCTU. BaskHelInecTpouTenbHbleMaTepualibl: KepaMuKa,



CTEKJIO, TIEeMEHT, 0eToH, kene300eToH. [Ipobiaembr 06€30MacHOr0 HCIOIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuuiyxcnepumenm:

H3y4YeHUE 00pa3I[0OB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
IPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN HA XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTPAKAIOIINE (PU3MUCSCKHE W XHUMHYECKHUE CBONCTBA
TJIOTEHOB M WX COEJIMHEHHH (BO3MOXXHO HCIIOJIb30BAHHE BHUIAEOMATEPHUATIOB),
O3HAKOMJIEHHE ¢ oOpa3uaMud XJOpPUIOB (TaJIOT€HHUIOB), O3HAKOMJIEHHUE C
oOpaslaMu  cepbl M €€ COCNMHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ JACHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTHI, H3YYEHHE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEpHOI KUCIOTHI,IIPOBEICHNE KaYECTBEHHON peaKIMu Ha CyJbdar-
MOH U HaOJIOJIeHuEe TpHu3HaKa €€ MPOTeKaHWs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBamMu azota, (ochopa M uX coeauHEHUN (BO3MOKHO HCIOIH30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yAOOPEHHI, MOIyUEHHE,
coOMpaHue, pacno3HaBaHHE€ M U3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pocdar-uoH U M3ydeHHe NMPU3HAKOB
UXIIPOTEKAHHUS,B3aMMOICICTBUEKOHIIEHTPUPOBAHHONAa30 THOMKHCIIOTHICMEBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHUE Mozenein
KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  acOpPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
YCTPONCTBOM NPOTUBOTras3a, MoJyueHue, coOupaHue, paclo3HaBaHUE U M3yUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KAaYeCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHbl M W3YYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
MPOAYKIIMEH CUJIIMKATHOW MPOMBIIIJICHHOCTH, PEIICHUE SKCIIEPUMEHTAIbHBIX3a/1a4
1o TeMe «BaxkHenmme HeMeTaJuTbl M UX COCTUHEHUS.

MeTaibIMUXCOEINHEHUS

OO01ast XxapakTepuUCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noyiokeHus B llepmogmueckor cucreme xumuyeckux siemeHtoB [ .
MenpneneeBa u crpoeHusi atomoB. CTpoeHHE MeTauioB. MeTamunyeckas: CBs3b U
METAJUIMYECKAsT ~ KpPUCTAJUIMYECKas  pemeTKa.  JJIEKTPOXUMUYECKUU  psif
HarpspbKeHn MetauioB. duznueckne U XUMHUECKHE CBOMCTBAa MeTaiioB. OO0mue
CrocoObl Mody4yeHus: MeTawioB. [loHsATHE O KOpPpO3WHM METaIOB, OCHOBHBIE
CrocoOBl 3amuThl X OT Koppos3uu. CrmaBbl (CTajib, YyTyH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHNE B OBITY U TIPOMBIIIICHHOCTH.

[Ilenounbie MeTaMIBL: TONOXKEHUE B llepnoanyueckoi cCUCTEME XUMHUYECKUX
aneMeHToB . M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJICHUE B IIPUPOJE.
duznYecKueNXUMUIECKHECBONCTBa(HATpUMEpeHaTpUusuKaus ). OKCUIbIu



TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeNOYHbIX METAUIOB M MX
COEIMHEHUN.

[[lenoyHno3emMenbHble METAJUIbl MAarHuid MW KaJbLMWA: IOJOXKEHHE B
Ilepnoguueckoi cucreme xuMmuueckux smeMmeHToB [[. M. MenaeneeBa, ctpoeHue
UXaTOMOB,HaxX0XIeHUEBIIPUpoae. DU3NUEeCKUENXUMUYECKNECBOMCTBAMAarHHs U
Kanplug. Baxuedmme coeAuHeHUs KaublUs (OKCHUJI, TUAPOKCHI, COJIH).
XKécTkocTb BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMmuHMit:IoN0KeHUEeBl leprnoinueckoicncTeMEXUMUYECKUXIIEMEHTOB /1.
N. MenneneeBa, CTpOCHHME aToma, HAXOXICHHE B npupone. PuU3MYECKHE H
XUMUYECKUE CBOMCTBA amtoMUHMS. AMGOTEpHbIE CBOMCTBA OKCHUIA U TUIPOKCUIA
AIFOMUHUS.

Kenezo: nonoxenne B Ileproanueckor cHCTEME XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpoeHHME aToma, HaxXOXKIECHHE B mpupone. Puzndeckue Hu
XxuMuueckuecBocTBaxeneza. Okeuapl, ruapokcuasirconmkenesa(ll)mreneza (111),
UX COCTaB, CBOMCTBA U MOJIyYEHUE.

Xumuueckuiiakcnepumenm:

O3HAaKOMJIEHWE C oOpa3laMu METAUIOB W CIUIaBOB, HUX (PU3HUYECKUMU
CBOMCTBaMM, M3YYEHHE  PE3yJIbTATOB KOPPO3UH  METAIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEN B3aMMOJICHCTBUS OKCHA
KalbllUd W HATpPUS C BOJOM (BO3MOMKHO HCIIOJIb30BaHUE BHUICOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOILIECCA TOPEHHUS Kele3a B KHCIOPOJE
(BO3MOXKHO  HCMOJB30BAHME  BUAEOMATEPUAJIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMITHANOHbI: MarHUSL, KJIbIIUSI,AJIIOMUHUS, ITUHKA, XKeJe3a
(IT) u xxene3a (II), menu (I1), HaOMIOEHKE U OMKMCAHKUE MTPOIIECCOB OKPAITUBAHUS
IUTAMEHU HWOHAMH HaTpusl, Kajdus W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), MCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB THJIPOKCHIA ATIOMUHUS
Y TUAPOKCH]IA IMHKA, PEIIEHNE SKCIIEPUMEHTANIbHBIX 3a7a4 Mo TeMme «Baxueilme
METaJUIbl U UX COCAUHEHUS.

XuMHUSHMOKpPYKAKOUIasgicpena

BemectBa m Marepuanbl B TNOBCEIHEBHOW >KM3HM 4YeJlOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. [lepBast momompb mpu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpyKarolleh cpenbl (mpeaenbHas AOoNycTUMast
KOHIIeHTpanus Bemects, aaiee — [1/IK). Posb xuMun B pemieHnn 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuiiakcnepumenm:

u3ydeHue oOpasloB MaTrepuajoB (CTEKJO, CIJIaBbl METAJIOB, MOJUMEPHBIC
Marepuabl).

Mesicnpeomemmnuleceasu



Peanmzanusi MeXNpeAMETHBIX CBs3€W NMPU W3YYEeHUH XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS. 4YEpe3 HCIIOJIb30BaHME Kak OONIMX eCTeCTBEHHO-HAYIHBIX
MOHATUMN, TaK U TIOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMU JIJISI OTJIEIBHBIX MPEAMETOB
€CTECTBCHHO--HAy9IHOTO ITHKJIA.

OOmirie ecTeCTBCHHO-HAYYHBIC TOHSATHS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIaccuuKamms, TEPHOAUIHOCTh, HAOIIOICHUE,
IKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHHE, MOJICNb, SBJICHUE, ITAPHUKOBHIMI
s dexT, TEXHOIOTHsI, MAaTEPHAITHI.

®dwusuka: Marepusi, aToMm, OJCKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PAAHMOAKTUBHOCTh, MOJIEKYJNA, JJICKTPUUYCCKUU 3apsi, MPOBOTHUKH,
MOJIYIIPOBOJTHUKH, ~ JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa,ra3,pacTBOP,pPaCTBOPUMOCTh,KPUCTAITHYECKAs
peméTKa, CIUIaBbl, (PU3UYECKUE BEIMYHUHBI, CIUHUIIBI M3MEPCHUS, KOCMUYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, CoHIIE.

buonorusi: ¢ortocunres, apixanue, O6uocdepa, KOCUCTEMA, MHHEPAIHHBIC
yIOOPEHHS, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEPaAIIbI, TOPHBIE TOPO/IbI,IIOJIE3HBIE
HCKOITaeMbIe, TOILUINBO, BOJHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIEPE3YJIBTATDI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHS XMMHHU B €IWHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHM, NPHUHSATHIMUA B
oOlliecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHS U CIOCOOCTBYIOT MpoleccaM
CaMOITO3HAaHUsI, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYy4YarOUIUXCS
PYKOBOJICTBOBaTbCA  CHCTEMON TO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAllUA W
paciIMpeHue onbITa ASsTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPUOTHYECKOTOBOCTIMTAHHUS:

IIEHHOCTHOT'O OTHOIIEHHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
M HAyYHOMY HACJEIWI0, TTOHUMAaHMUS 3HAYCHUS XUMHUUYECKOM HayKH B >KHU3HU
COBPEMEHHOT0 00I1IeCTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHON HH(pOpMAIUEH O
NEPENOBBIX JOCTUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaaaHCKOTOBOCITUTAHMS :

MPEACTABICHUSI O COLMAIBbHBIX HOpPMax M TpaBWIax MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCNEAOBATEeIbCKOM, TBOPYECKOM M JAPYTHX  BHUAAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTU MpHU
BBITIOJTHEHUHU Y4YEOHBIX, TIO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TIpollecce JTOW y4eOHOM NeATeNbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEJEHWE M TIOCTYNKM CBOUX TOBApUILEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIIKOB;

3) HEHHOCTHHAYYHOT OTIO3HAHMSL:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOININE
OCHOBY JJISI TIOHUMAaHUS CYIIHOCTA HAyYHOW KapTUHBI MHpA, MPEJCTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJABI, B3aUMOCBS3SAX YEJIOBEKA C
IPUPOTHOMN CPENOU, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEbHBIC MOTHUBBI, HAIPABJICHHBIC HA TMOJYYEHHUE HOBBIX 3HAHUU IO
XUMUU, HEOOXOAMMBIC IS OOBACHEHUS HAOJI0JaeMBbIX MPOIECCOB M SIBJICHUM,
MMO3HABATENIbHON, WH(POPMAIIMOHHOW W YUTATEIHCKON KYJIbTYpHl, B TOM YHCIIC
HaBBIKOBCAMOCTOSTETFHOMPAOOTHICY4€OHBIMUTEKCTAMH, CIIPABOYHOM



JUTEPATYpPOH, MOCTYMHHIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpEeC K OOYYEHHIO M TO3HAHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM M  HMCCIEI0BATEIbCKOU
JeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJIEHHOCTH M YPOBHSI OOy4YeHHUS B
JIaJbHEHIIEM;

4) GopMuUpPOBaAHUSIKYJIbTYPbI3I0POBbSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOIO OTHOIIECHUS K CBOEMY
310pOBbIO, YCTAaHOBKM Ha 3JI0pPOBBIA 00pa3 »KWU3HH, OCO3HAHUE IOCIEICTBHIA U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YIOTPEOJICHUS aaKOroJisi, HAPKOTUKOB, KypEeHHUSI),
HEOOXOUMOCTH COONIIONIEHUsI TpaBuUi  0OE30MacHOCTH TMpH  OOpalieHuu ¢
XUMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

S) TPyA0BOTrOBOCIIUTAHMS

MHTEpEC K MPAKTUYECKOMY M3YyUYCHUIO MTpodeccuil U Tpyia pa3InyHOTO PoJia,
YBAXEHHE K TPYyAy M peE3yibTaTaM TPYIAOBOH IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BHIOOP
VHJIUBUAYAJIbHOW TPACKTOPUU MPOIOTHKEHUS 00pa30BaHUsl ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHoN npodhecCuoHaIbHOM ASSTENBHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUIH,
TOTOBHOCTH aJalTUPOBATHCS B MPOheCcCUOHATBHOM CpeJIe;

6) ’K0J10rH4eCKOroBOCITUTAHUS

HKOJIOTHYECKH I1€JIECO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
6e3omacHOro oOpa3a JKH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXHMYECKOMY 370pPOBbBIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
MpaBUII0€30MaCHOTONOBEACHUANIPUPAOOTECBEIIECTBAMU,aTAKKEBCUTYALIUSAX,
YTPOKAIOIIKNX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYXKAIOIIEH IPUPOTHON CPENON, ISl TTOBBILICHUS
YPOBHS  DKOJOTUYECKOW  KYJNbTYpPhl, OCO3HaHHUS TJIOOQJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeW MX pPEIIeHUs MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILJICHHs, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METANIPEIJMETHBIEPE3YJIBTATHI

B cocraBe wmeTanmpeaMeTHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBbIC IS
dbopMupoBaHUsS MUPOBO33PEHUS OOIIIEHAYYHBIC TTOHSATHS (3aKOH, TCOPUSI,IIPUHITHII,
runoresa, (Qakt, CUCTEMa, NPOLECC, OHKCIEPUMEHT U JApPYyroe.), KOTOopbie
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaX W MO3BOJSIOT Ha
OCHOBE3HAHUUU3ITUXITPEAMETOBHOPMHUPOBATHIIPEACTABICHHEOIIETOCTHON



HAay4YHOW KapTUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (IIO3HABATEIHHbIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOphIE 0OecneunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUJIJAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
JESITEIIbHOCTH.

IMo3naBaTe/ibHbIEYHUBEPCATbHbIEYUYeOHbIe e CTBUS

Bba3oBble JJoruueckue JelicTBUA:

YMEHUSI HCTOJIB30BaTh NPHUEMBI JIOTHYECKOTO MBINIJICHUSI TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMMHYECKUX TOHSITHH (BBIICISATH MX XapaKTEpPHBIC
NPU3HAKKM, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSIMH), KCIOJIb30BAThH
MOHATHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaAKIUH,
YCTaHABIWBATh MPUYNHHO-CIICJICTBEHHBIC CBS3W MEXKIYy OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 10 aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUYEHUS;

yMEHUE TPUMEHITh B IMIPOIlECCe IIO3HAHUS TOHATUS (MPEIMETHbIE U
MeTaIpeaAMETHBIC), CHMBOJNYECKHE (3HAKOBBIE) MOJICIIN, HCIIOIh3YEMbIC B XUMHH,
peoOpa30BEIBATh MTUPOKO MPUMEHSIEMBIE B XUMHH MOJICIBHBIC MPEACTABICHUSI —
XUMUYECKUN 3HAK (CUMBOJ DJIEMEHTa), XUMHU4eckas (opMyna M ypaBHEHUE
XUMHUYECKON peaKIuu — MpU pelIeHUH y4yeOHO-TI03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJICNIbHBIX MPEJICTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKHX BEIIECTB M XUMUUYCCKHUX PEaAKITHH,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIICJCTBEHHBIE CBSI3U W
POTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

Ba3oBbleuccienoBarebcKkue1eHCTBUS:

YMEHHUE HCIIOJIh30BaTh TOCTABJIICHHBIE BOIMPOCHI B Ka4eCTBE WHCTPYMEHTA
MMO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI JUIsl (JOPMHUPOBAHUS TUITOTE3HI TTOTIPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

NPUOOPETEHUE OIMbITa M0 TUIAHUPOBAHUIO, OpPraHU3AlMU W TIPOBEJICHUIO
YUYCHMUYECKHX JKCIIEPUMEHTOB, YyMEHWE HaOIoaaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €0 PE3yNbTar, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIIEOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

PaGoracundopmanmeii:

YMEHUE BBIOMpATh, aHANM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAITUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TOJIyIaeMYI0 M3 Pa3HbIX HCTOYHUKOB
(HayYHO-TIONYJISIpHAs ~ JTUTEpaTypa XHWMHYECKOTO COACP)KaHWS, CIPaBOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH IPOTHBOPCUYMBYIO H
HEJI0OCTOBEPHYIO WH(OpMaIuio;



yMEHUE TPUMEHSATh Pa3IMYHBbIE METOIBI U 3aIPOCHI TIPHU MOWCKE M O0TOOpE
uH(pOpPMAIIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMMBIX JJi BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a]1a4 OMPENeNEHHOTO THIA, TPUOOPETEHUE OIbITa B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHUEKYJIbTYPONMaKTHBHOTOUCIIONb30BAHUSIPA3TNYHBIXTOUCKOBBIXCUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY IIpeACTaBiICHUS HHGOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayl HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHHE WCIOJIb30BaTh W AaHAJIM3MpPOBaTh B TMpolecce yduyeOHOW U
UCCJIeI0BATEIBLCKON JEATEIbHOCTH MH(POPMALIUIO O BIMSHUM MPOMBIIIIICHHOCTH,
CEJIbCKOTO XO3sIiCTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
Cpepl.

KoMMyHuKaTHBHBIEYHHBEpPCAJbHbIEy4YeOHbIeIeiiCTBHA:

yMEHUSI 3a/laBaTh BOMPOCH (B XoJ€ juanora W (WIM) JUCKYCCHUHU) TIO
CyumiecTBy  oOCykgaeMoll  TeMbl, (OpPMYyJIUpPOBATH  CBOM  IPENJIOKEHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOM 3a1a4H;

YMEHHsSI ~ TPEIACTaBIATh  TOJYYEHHBIE  PE3yNbTaThl  IO3HABATEIBbHOM
NEATETPHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh TPE3CHTAIUIO
PE3yIbTAaTOB BBHIMIOJIHEHUS] XMMHYECKOTO AKCIIEpUMEHTa (J1aOOpaTOPHOIO OIIbITa,
71ab0paTopHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOIO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIPHOH M HWCCIENOBATENbCKOM  NIEATEIBHOCTH TPU  PEHICHUH
BO3ZHUKAIOMIUX TpoOJieM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUSA
no3uiuii (00CyXIeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPAUHAIUSI
COBMECTHBIX JEWCTBUH, OIpelnejeHHe KpPUTEpUEeB IO OILIEHKE KauecTBa
BBITIOJTHEHHOW pabOTHI U IPyTHE).

PeryasiTuBHbleyHUBepCcaJbHbIey4eOHbIeIeCTBUSA:

YMEHHE CaMOCTOATEIbHO OMPEACNATh LEIH AeATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeILHOCTD, BBIOMpATh Hanboiee 3PPeKTUBHBIC CITOCOOBI pelieHUsl yUeOHbIX U
MO3HABATENFHBIX 3a/7a4, CaMOCTOSITENIbHO COCTAaBJSITh WM KOPPEKTHPOBATH
IPEIJIOKEHHBI  QJITOPUTM  JEHUCTBUUM NPU BBINOJHEHUN 33JaHUN C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHWW 00 M3ydyaeMBIX OOBEKTaxX — BEIIECTBaX U PEaKIUsX,
OIICHMBATh COOTBETCTBHE IOJIYYECHHOTO pe3yibTaTa 3asBICHHOWU IIENIU, YMEHUE
MCIIOJIh30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUH 3aJIaHUN.

NPEAMETHBIEPE3YJIbTATDBI

B cocraBe mpeAMETHBIX pe3yJbTaTOB 10 OCBOEHHUIO 00S3aTENLHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW (enepasbHOW paboyeil mporpaMMon,
BBIJICIISIFOT: OCBOCHHBICO0yUaIOIIUMHUCSIHAY YHBIC3HAHUS, YMEHUSTCTIOCOOBI



NeUCTBUN, crnenupuueckue JUisi TPEAMETHOW oOmact  «XUMHS», BUIBI
NEATEIBHOCTH [0  MOJYYEHHID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoniy oOydenus B 8 kiacce nmpeaMeTHbIEe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUu(puKaius peakiui: peaxkiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, HK30- U PHJIOTEPMHUUECKHE PEAKIINH, TETII0BOM 3(h(PeKT peakiumu,
SAJIpO aTOMa, PJIEKTPOHHBIN CJION aToMa, aTOMHasi OpoUTalb, paanycaroma,
XUMUYECKasl CBS3b, MOJSIPHAS U HEMOJISIpHAs KOBAJCHTHAs CBSA3b, HOHHAS
CBS3b, WOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJiI BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIusl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHA MPU OMKUCAHUU BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHWMHUUYECKYIO CHUMBOJHUKY JUISI COCTaBieHUs Qopmyi
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIUN;

e OINpENENSATh BAJIGHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEOUHEHHM MO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJIGHTHAsT W MOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbici [lepuoanueckoro 3akona JI. M. Mennaeneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJioxkeHus B llepumonnueckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakKTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMMHMUYECKHUX OJJEMEHTOB: pa3jauyaTh IMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», mansie u
OOJBIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPHbIE HMEIOTCS B
tabnuie «llepuonuueckass cucteMa Xumudeckux isnementoB J[. .
MenpaeneeBa»CUMCIOBEIMUXAPAKTEPUCTUKAMHUCTPOCHUSIATOMOB



XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0lllee YUCI0 JIEKTPOHOB
U pacnpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHYCCKHUE AJIEMEHTHI, HCOPTAHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YMCIy U COCTAaBY YYACTBYIOIIUX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOINME XMMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE TPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TIPEBpAIllCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISIT OTHOCUTENIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChIBEIIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOTO »3JEMEHTa Mo (opmylie COoeauHEHUs,
MacCOBYIO0 JIOJIIO BEIIeCTBa B pacTBOpPE, NPOBOAUTH pacd€Thl 110
YpaBHEHUIO XUMUYECKOMN peaKIny;

MPUMEHSTH OCHOBHBIE OTEPAIIMU MBICIUTEIILHOM IEITeIbHOCTH — aHATU3U
CHUHTE3, CpaBHEHHE, OO0OOOIIeHHEe, CHCTEeMaTU3alMI0, KiacCUu(UKAIHIO,
BBISIBJICHUE TIPUYHWHHO--CIICJCTBEHHBIX CBS3CH — 1 M3yYCHHS] CBOWCTB
BEIIECTB M XHUMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUA — HaONIOZICHUE, W3MEPEHHE, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  IMpaBUjaM  MOJIb30BAaHUS ~ XMMHYECKOW  TOCYyAOM |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWIaM OOpaIlICHUS C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAA M KHUCJIOPOJAA), HPUTOTOBICHUIO
pPacTBOPOB C OMPEICIEHHON MACCOBOM JIOJEH PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBATh M TPOBOJUTh  XUMHUYECKHE  OKCIEPUMEHTBHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIBIO0 MHIANKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHK U JPYTHE).

K xoH1y oOyuenus B 9 Kkjacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX [MOHATHU: XHUMWYECKHUI
JJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHWOH, IPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl peaKls, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  paCTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLMALMSA, PEAKIUH HOHHOTO
oOMeHa,KaTaJn3aTop,XUMHIECKOEPABHOBECHE,00paTUMBIEH



HEOOpaTUMBbIE PEaKIMK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHUE,AJTIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBA3b (xoBajyieHTHas, VMOHHAs,
MeTaJuInyecKas), KpUCTaNIMYecKas pemeéTka, KOppo3us METasuioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, TMpeaebHO JOMyCTHUMAas
xoHuenTpauus [1/IK Bemecrsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX [MOHATHI U
MPUMEHSITh 3TU TTOHSATUS MPU OMKUCAHUU BEUIECTB U UX MPEBPAILICHUIA;
UCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHKY [UJISI COCTaBleHUS (HOpMyI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENEIATHBAJICHTHOCTBH  CTENEHbOKUCICHUSIXUMUYECKUX 3JIEMEHTOBB
COCIMHEHUSX paA3JIMYHOIO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K
ONpeAeNEHHOMY KJIAcCy CO€IMHEHUU 1o (opmysiaM, BUA XUMHUYECKON
CBs3M (KOBaJCHTHas, WOHHAsg, MeETaUIMYecKas)) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOpAaX HEOPTraHUYECKUX COECAMHEHUMN, THUIl KPUCTAIUIMYECKOU
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cmbica llepmommueckoro 3akona J[. WM. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
tabnuunyio Gopmy Ilepuoandeckoil cuUCTeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTth MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynna)», manbsie u OOJbIIME TEPUOJBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabmuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XUMHUYECKUXAIEMEHTOB
(coctaB u 3apsj szapa, 00IIee YUCIIO AIEKTPOHOB M pachpeiesieHue ux 1o
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpejesax MallbIX MEepPUOJO0B U
TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOLIMX B PEAKLIUH
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOMUE U CHCIUPUISCKUE XUMHYECCKUE
CBOMCTBAa TPOCTBHIX M CJOXHBIX BEIIECTB, MOJATBEPKIAsl OIKMCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTABJISITh YPaBHEHHUSA JJICKTPOJUTUYECKOM AMCCOLMALMU  KHUCIIOT,
LIEJIOYEHN U COJIEH, MOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHUS pEakluid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMU PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TPOTEKaHUS XWMUYECKHX TMPEBpAlICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIHHYIO MOJICKYJSIPHYIO M MOJISIPHYO MAacCCHIBEIIIECTB,
MAacCOBYIO JIOJTFO XHUMHYECKOTO »dJeMeHTa Mo (opMmylie COSAUHEHUS,
MacCoOBYIO JIOJIIO BeIlleCTBa B pacTBOpPE, NPOBOAUTH pPacUEThl IO
YPaBHEHUIO XUMUYECKOHN peaKIny;

COOJTI0IaTh MPaBWJIA MOJB30BAHMUS XUMUYIECKOH MOCYI0M MIabopaTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBuia oOOpallleHus] C BeElIeCTBaMH B
COOTBETCTBHUM C HWHCTPYKIHSAMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX ONBITOB IO TMOJYyYEHUIO U COOMPAHHIO Ta3000pa3HbIX
BEIECTB (aMMHaKa 1 YTIIEKHCIIOTO ra3a);

MIPOBOJIUTH PEAKIINH, TIOITBEPKAAIOITNE KAaUeCTBEHHBIA COCTABPA3IMIHBIX
BCIIIECTB: PACIO3HABATh OIBITHBIM IyTEM XIJIOPHI-, OpPOMHUI-, HOIUA-,
kapOonat-, docdar-, cunukar-, cyinbdar-, THIPOKCUA-UOHBI, KATUOHBI
aMMOHHUSI MU HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIIMN MBICTUTEIIBHON JISATEILHOCTH — aHATU3H
CUHTE3, CpaBHEHHE, O0O0OOIlEeHHe, CHUCTEeMATU3allMl0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3yYEHUSI CBOWCTB BEILIECTB U
XUMUYECKUX PEaKluil, €CTEeCTBEHHO-HAYYHBbICE METOJbI TO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peallbHbIN WU
MBICJICHHBIN ).



TEMATHYECKOEIIJIAHUPOBAHMUE

8 KJIACC
KounyecTBouyacon
Ne HaumenoBanuepasjaeioBu JeKkTpoHHbIe(HU(PPOBHIE)
KoHnTpoabsHbie IIpakTnuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTebHbIEPeCYPChI
padoThI padoThI
Paznenl.llepBoHayajibHbIeXUMHYECKUETTOHSTHS
XHUMHUS—BaKHas10071aCTh

L1 €CTCCTBO3HAHUS U 5 ) bubmuorexal [OK

' MPAKTUYECKOUIECSITEIbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BerecTBanxumMuuyeckue 15 | bubmnorexal [OK

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

Hroro nopazneny 20

Paznen2.BaskHelimmenpeacTaBuTe IMHEOPraHMYeCKMXBENIeCTB
21 Boznyx.Kucnopon.Ilonstue 06 6 bubanorexal [OK

' OKcHuIax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonarueokucnorax 2 | bubanorexal [OK

' U COJISIX https://m.edsoo.ru/7f41837c
3 Boga.PactBopsi.ITonsTreo6 5 | | bubnuorexkal [OK

' OCHOBaHUSAX https://m.edsoo.ru/7f41837¢c
4 OCHOBHBICKJIACCHI 1 | | bubmuorexal [OK

' HEOPraHNYECKUXCOCTNHEHUI https://m.edsoo.ru/7f41837¢

Hroro nopasneny 30

Paznen3.llepuoanyeckniizakonullepnonnyeckasicucremaxummuueckuxyieMenToB/[.M.Menneneesa. CtpoeHneaToMoB. XUMHUYeCKast
cBsI3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN




[lepronnueckniizakOH!

31 [lepuoauueckascucrema - bubmumorexal [OK
xuMudeckuxanemenToB /. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa.CtpoeHneatoma

32 ﬁﬁriff;afﬁf” - 8 BubmmorexallOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIbHBICPEAKIIUU
Vitoro nopasziery 15 bubnmnorexal [OK
https://m.edsoo.ru/7f41837¢
PesepBHOEBpEMs 3 bubmmorexal [OK
https://m.edsoo.ru/7f41837¢
OBIIEEKOJIMYECTBOYACOBIIO 68
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IKJIACC

KoanuecTBouyacoB DJIeKTPOHHBbIE
HanmeHoBaHMepa3aeJl0BUTEM uudpoBbie
Neni/m P Konrpoasubie | IIpakTnuyeckue (1ucpp )
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypcsbl
Pa3neal.BemecTBonxuMmnuecKknepeakuu
11 [ToBTOpEeHME U yriTyOJICHHE 3HAHUIT 5 | bubnmnorexal [OK
) OCHOBHBIXpa3/Jel0BKypcadKkiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUX 4 bubnuortexal [OK
' peakuuit https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAS AUCCOLINAITHS. 2 | | bubmuortexal [OK
' XHAMHYECKUEPEAKLIUUBPACTBOPAX https://m.edsoo.ru/7f41a636
Hroro nopazgeny 17
Pa3zpen2.HeMeTaNILINNX cOeIMHEHUS
21 OO6masxapakTepUCTUKAXUMHUIECKUX 4 | bubnuotexal [OK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mrasxapakTepUCTUKAXUMHUUECKUX
2.2 3ne§eHToI;VIApr nbl.Cepaneé 6 bubnorexallOK
’ PYHIBLE-CP https://m.edsoo.ru/7f41a636
COETUHEHUS
OO6mrasxapakTepUCTUKAXUMHUUECKUX
23 i ﬁ HT I1_:VA f nnbl. A30T,pochopunx 7 1 bubnmorexallOK
' JICMEHTO PYHTIRL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OObmasxapakTepUCTHKAXUMUIECKUX
24 3ne§eHToI;IVApr b1 YTJIEpOId KPEMHUIA 8 1 2 bubmmorexal JOK
' PYHEEL STHEPOI KD https://m.edsoo.ru/7f41a636
U UX COEMHEHUS
Uroro nopazneny 25




Pa3zgen3.MeTaLILIMUX COeTMHEHUS

bu6mmorexal [lOK
A 7 4
3 ObumecBofcTaMeTAIIOR hitps://m.edsoo.ru/7f41a636
Bu6nuorexal [OK
2 B 7| 1
3 AKHEHIIMEMETAIUIBIMUX COSTUHCHUS 6 https://m.edsoo.ru/7f41a636
Uroro nopazneny 20
Paznend. Xumusimokpy:xkaromiasicpena
4.1 BemiecTBanMaTepruaibIiBKU3HN YETIOBEKA 3 bubmorexallOK
' B p hitps://m.edsoo.ru/7f41a636
Hroro nopazneny 3
PesepBHOEBpEeM 3 bubnnorexallOK
P P https://m.edsoo.ru/7f41a636
OBIIEEKOJIMYECTBOYACOBIIOIIPOI'PAMME 68




IHOYPOYHOEIIJIAHUPOBAHUE

8 KUIIACC
KosnnuecrBoyacos
Neni/m Temaypoka
Bcero

[Tpeamerxumun.PosibxuMunBxu3HnyenoBeka. Tenan Bemecrna 1

[TonsiTHEOMETO1aX TO3HAHUSABXUMHUH 1
3 [paktuueckaspadoraNel «[IpaBunapaboTeiBIa00paTOPHHHUTIPHEMBIOOpAILIEHISIC Ta00pAaTOPHBIM |

000pyIOBaHUEM
4 YucteiepemecrBaucmecu.CrnocoObipasiesieHus cMeceit 1
5 [IpakTnueckaspadboraNe2 «Paznenenuecmeceil(HanpruMepeoYMCTKUIIOBAPEHHOMCOIN)» 1
6 ATOMBIN MOJIEKYJIbI 1
7 XHUMUYECKUETEMEHThI. 3HAKU(CUMBOJIBI )X MMHUUECKHUX AJIEMEHTOB 1
8 [IpocThiencnoXHbIEBEIIECTBA 1
9 ATOMHO-MOJIEKYJIIPHOECYUECHUE 1
10 3aKOHIIOCTOSIHCTBACOCTAaBaBeIleCcTB. XuMuieckasihopmyiia. BaneHTHOCThaTOMOBX MU YECKUX |

AIIEMEHTOB
11 OtHocuTenpHasiaToMHasiMacca. OTHOCUTEIbHASMOJICKYIISIpHAasiMacca 1
12 MaccoBasiIoISIXUMUYECKOT0JIEMEHTAB COEINHEHUH 1
13 KonnuectBoBemecrBa.Moas. MonsipHasmacca 1
14 DOU3NYECKNENXUMUYECKUEABICHN . XUMUUECKAsIPEAKLIHS 1
15 [Ipr3HaKNMYCIOBUANIPOTEKAaHUSAXUMUYECKHUX PEAKIUI 1
16 3aKOHCOXPaHEHUAMACCHIBENIECTB. XUMUUECKUE YPAaBHEHUS 1
17 BrIuncieHusAKoaIn4ecTBa,MacChIBEIECTBAIIOYPABHEHUAMX UMUYECKUX pEAKIIN N 1
18 KnaccudukanusxumMuaeckuxpeakuii(coeTMHeHNs, pa3I0KeH s, 3aMeIeH s ,00MeHa) 1
19 M.B.JIomoHOCOB— yuéHBIH-3HIMKIONEANCT. O000IIeHHeHCHCTeMAaTH AU I3HAHU I 1




20 KontponsnaspabotaNelmoreme «BermiecTBan XUMHUECKUEPEAKITHI 1
21 Bo3nyx— cMmecbrazos.CoctaBBo3ayxa.Kucinopoa —aneMeHTunpoctoeBeniectso.O30H 1
” Ou3nyecKueNXUMUYECKUECBOMCTBaKUCIOpoAa(peakunnokucienus,ropeaue). [lonsarueod okcumax |
23 CrocoObIMOTyYeHUSIKUCIIOPOAABIa00paTOPUUUTIPOMBIIUICHHOCTH. [ [puMEeHeHIEe KM CIIOpo1a 1
4 TemnoBoidPPpexkTXxnMUIECKONpeaKInU, TOHITHEOTEPMOXUMUYECKOMYPaBHEHUH,3K30-H |
SHAOTEPMUYECKUX PEAKIIUAX
25 TomnmuBo(He(Th,yrobuMeTaH).3arps3HEHHEBO31yXa, CIIOCOOBIETOIIPEI0TBPAILICHHS 1
%6 [TpakTueckaspadoraNe3nmoreme«llomyueHnencoOnpaHueKUCIOPOIa, N3y4eHUEETO CBOMCTBRY |
27 Bonopon—-anementurnpocroesemiectBo. HaxoxaeHues npupoje 1
28 DuU3nYECKUENXUMHYECKHECBOMCTBaBOAOpoaa. [ [pumeneHneBo1opoia 1
29 [ToHATHEOKHCITIOTAXHCOISIX 1
30 CnocoObINnoNy4eHUsIBOIOPO/IaB JadopaTopun 1
31 [IpakTuueckaspadoraNednoreme «llomyuennencoOupannueBog0po1a,M3yueHUEETO CBOWCTBY |
32 MonspHbliio0BEMrazoB.3ak0HABOTaIpo 1
3 Boruncnenuso0béma,konyecTBaBellecTBara3aloeron3BeCTHOMYKOIMUECTBYBEIIECTBAUIN 00bEMY| |
34 Brrunciennso6bEMOBra3oBnoypaBHEHUIOPEAKITMMHA0OCHOBE3aKOHA00HEMHBIXOTHOIIICHHUH T'a30B |
35 DU3NYECKUENXUMUYECKNECBOWCTBABO/IBI 1
36 CocraBocHoBanuil.IlonaTneo0d naanKaTopax 1
37 BopakakpactBoputens. HachileHHbIEMHEHACBIIIEHHBIEPACTBOPBL. MaccoBas 10JIIBENIECTBAB |
pacTBope
38 [TpakTuueckaspadotaNeSmoreme«l IpuroToBIeHNEPACTBOPOBCOTPEICTEHHONMACCOBOM T0IEH |

paCTBOpéHHOFO BCIICCTBa»




39 KonTtponpHaspaboraNe2noreme«Kucnopoa.Bogopoa. Boga» 1
40 Okcuipl:cocTaB,kiaccuukams, HOMEHKIIaTypa 1
41 [Tony4eHnenXMMIYeCKHEeCBONCTBAKUCIOTHBIX,0CHOBHBIX HaM()OTEPHBIX OKCHJIOB 1
42 OcHoBaHMsI:COCTaB,KJIaCCU(PUKAIMS, HOMEHKIIATypa 1
43 [TonydeHMEenXMMHYECKUECBOMCTBAOCHOBAHUI 1
44 Kucnotsl:coctaB,kiaccupukans, HOMEHKIIATypa 1
45 [TonydeHnEenXUMHYECKUECBOMCTBAKUCIIOT 1
46 Conu(cpenHue): HOMEHKIIATypa,CIIOCOOBITIONyYSHHUS, X UMUIECKUECBOMCTBA 1
47 [TpakTrueckaspadoraNe6.PenenneskcnepuMeHTanbHbIX3a1auoTeMe«OCHOBHBICKIIACCHI |
HEOPTraHUYECKUX COCAUHCHUIN
48 ['eHeTnYecKasCBA3ZbMEKIYKIIACCAMU HEOPTAaHUYECKUX COSTUHEHHI 1
49 Ob6o0meHnencrucTeMaTH3ausI3HAHUI 1
50 KonTponbraaspadoraNe3noreme" OCHOBHBIEKIACCHIHEOPTAHUUECKUX COSAMHEHUI" 1
51 [TepBblenONBITKUKIACCU(DUKAITUUXUMUYECKUXAJIEeMEHTOB. [ [lOHATHEOrpyIIIIaXCXOAHBIX 3JIEMEHTOB |
52 ITepuonnueckuiizakonul lepuoguueckascucremaxumuaeckuxsineMenToB/l. 1. Menieneesa 1
53 IIeproabl,rpynIbL, IOATPYIIIIEI 1
54 CrpoennearomoB.CocTaBaTOMHbIXs11ep. 30TOMBI 1
55 CrpoeHueanekTpoHHbIx000104ekaTroMoBaieMenToBl lepnonnueckoiicucremsl .. Menneneera |
56 XapakTepuCTUKAXUMHUYECKOr03JIeMEHTaroerononoxenutosl lepuognueckoiicucreme /. 1. |
Menneneesa
57 3unauenuellepnoanueckorozakonaigspa3BuTusHaykuunpaktiuku.J[.1.MenneneeB — yu€Hslid, |
MeJaror U rpaxJaaHuH
58 DIIEKTPOOTPHULIATETEHOCThATOMOBXUMUYECKUX AIEMEHTOB 1
59 HonnasxuMuueckascBsizb 1




60 KoBaneHTHasmoAspHaIXUMUYECKASICBSI3b 1
61 KoBaneHTHasiHENOISpHAIX UMUYECKASICBS3b 1
62 CreneHb OKUCIICHUS 1
63 OKHCIUTENBHO-BOCCTAaHOBUTEIbHbBIEPEAKIIH 1
64 OkucnuTenuu BOCCTAHOBUTEIN 1
65 KontponsnaspaboraNednoreme «CtpoeHneaToMa. XUMHYECKASICBSI3b 1
66 PesepBHbIitypok.O0001IeHHEnCHCTeMaTH3 AU A3 HAHUIA 1
67 PesepBHbIitypok.O000meHuENCHCTEMATH3AHSI3HAHUIA 1
68 PesepBHrblitypok.O0001IeHuENCHCTEMAaTH3AUSI3HAHU I 1

OBLIEEKOJIMYECTBOYACOBIIO ITPOTPAMME

o)
oo




IKJIACC

KoanuecTBo4acon DJIeKTPOHHBbIE
Ne Hara nu@pposbIe
Temaypoka Kourpoabsubie | IIpakruyeckue
n/n Bcero U3y4eHusi | oOpa3oBaTebHbIE
padoThbI padoTsbI
pecypcsbl
[IeprnonnuecKkuin3aKkoH.
| [lepuoanueckascucrema | bubmmorexal [OK
XUMHYECKUX31eMeHTOB/[. 1. https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHUH
N bu6mmorexal [OK
2 CBOMCTBXMMHUYECKHXIJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 KnaccudukanusnnomeHknarypa | bubnuortexal [OK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 BuipIXxuMHUU€CKONCBI3UUTHUIIBI | bubmuorexal [OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponsHaspabotaNelmoteme
5 «[loBTOpEHUE U yrinyOiaeHue 3HaHUH 1 1
OCHOBHBIXpa3/Iel0BKypcagKiiacca»
KnaccupukanusxumMmueckux bubanorexal [OK
6 . 1
PpeaKUUIOPA3IHIHEIMIIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHEOCKOPOCTUXNUMUYECKON
7 eakuu.l loHITHEOrOMOTEHHEIX U 1 bubmorexallOK
P ] https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX
[ToHATHEOXMMUYECKOM PaBHOBECHH.
8 daxkTopel, BIUIIONIME HA CKOPOCTD 1 bubmmoreral [OK
PRl _ p https://m.edsoo.ru/00adc28c
XUMUYECKONPEAKIIMUHUIIONOKEHHE




XUMHNYCCKOTOPABHOBECUS

OKUCIIUTEIIEHO-BOCCTAHOBHUTCIIHLHEIC

bu6nmmorexal [lOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKOIN
Bu6nuorexal [OK
10 nuccoruanuu. CuiibHbIenCcIa0bie
https://m.edsoo.ru/00adcd68
AEKTPOJIUTHI
11 HounrieypaBHeHUSIpEAKIIAN buGnnorexallOK
P peaxt hitps://m.edsoo.ru/00add448
XUMHUYECKUECBOUCTBAKUCIIOTH
12 OCHOBAHUIIBCBETENPEACTABICHUI bubmorexallOK
pea hitps://m.eds0o.ru/00add5ds
002JIEKTPOIUTUICCKOM TUCCOITAITAN
XHUMHUYECKUECBOUCTBACOJIEHBCBETE
13 MIPENCTABIEHUNA 00 bubnnorexallOK
pel . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOLIUALIAN
. bubmuorexal [OK
14 [TonsiTueoruaposnuse cone
https://m.edsoo.ru/00add9d4
5 O06o0eHnencrucTeMaTn3anus bu6mmorexal [OK
3HAHUU https://m.edsoo.ru/00addd 12
[IpaxTnueckaspadoraNel.
16 «PerrenneskcriepuMeHTaIbLHBIX bubnmorexallOK
p https://m.edsoo.ru/00addbfa
3amauy»
KonrponsHaspadoraNe2moreme
17 <<3J'I€II<)T OJ'II/ITE‘ICCKaSI MCCOIMALNS bubmorexallOK
P A AL, https://m.edsoo.ru/00addecO
XHUMUYECKUEPEAKITUUBPACTBOPAX»
OO6masxapakTepUCTUKATaAJIOTEHOB.
18 XUMHUYECKHUECBOMCTBAHAIIPUMEDE bubnmorexallOK
P p https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBoaopoa.CosTHasIKUCIOTa, bubnnoTtexal [OK




XUMHYECKHECBONCTBA,I0JyYEHHE,
IIPUMECHECHHE

https://m.edsoo.ru/00ade 104

[IpakTuyeckaspadboraNe2moreme

bu6nmmorexal [lOK

20 «ITonyueHHEeCONTHOMKUCIOTHI,
I . . https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brruucnenus no ypaBHeHUSIM
21 XUMHYECKUXPEaKIINil,eCTNOINHU3 Bubmmorexal lOK
PEAKIIILECTHOA https:/m.edsoo.ru/00ade488
peareHToB/1aHB U30BITKE

” OObmasxapakTepuCTHKAYIEMEHTOB bubmuortexal [OK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKAIIUU CEPHI.

” Haxoxnenunecepbine€coeITMHEHNN B bubnnorexal [OK
npupoje. XuMUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBomopoJ1, CTpOEHHUE, bubnuortexal [OK
(bU3NIECKUENXUMUYECKUECBOWCTBRA https://m.edsoo.ru/00ade802
Oxcunpl cepsl. CepHas KUCIIOTA,

25 (1)HaneCKHEMXMMquCKHeCBoﬁCTBa bubnmorexallOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMUYECKUEPEAKIUH,TIEKAITUEB
OCHOBE IPOMBIIIIJIEHHOTO crocofa

%6 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnorexal [OK
XUMUYECKOE3arpsa3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KarollelcpeAbICOeUHEHUIMU
cepbl

7 BrraucierrneMaccoBOiI0INBEIX01a Bbu6nuorexal [OK
MIPOAYKTa peakuuu https://m.edsoo.ru/00adec8a

28 OO6mrasxapakTepUCTUKANIIEMEHTOB bubnnoTtexal [OK




VA-rpynnbl. A30T,pacripocTpaHeHe
BIIPUPOJIE, PU3HUECKUEH
XMMHYECKHUE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero Gpu3n4ecKue u

Bu6nuorexal IOK

29 XUMHUYECKUECBOUCTBA,I0Jy4YEHUEN
https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTrueckaspadboraNe3moreme
30 «ITonyuyeHneamMmmuaka,ni3y4eHIEEro bubmorexal [OK
~ ya AV https://m.edsoo.ru/00adf180
CBOICTBY
a1 ABOTHasKHCI0Ta,e€PU3NIECKUCH bubmnorexal [OK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHUSIBKa4€CTBEMHHEPATbHBIX
32 no0peHnid. XMMHYECKOe bubmmorexal [OK
YAODPEHHHL. 5 https:/m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpeibl
COCAMHEHHUSIMHA30Ta
®dochop.Oxcundochopa(V)u
33 (pocg)o pHaHKI/ICJ'(Il())Taq)(bIE?»I/(I‘Ie)CKI/IeI/I bubnnorexallOK
p 7 https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
Hcnonbs3oBanue pocdaTos B
34 KaueCTBEMUHEPATbHBIXYI0OpEHUIH. bubnuotexal [OK
3arpA3HEHUEPUPOAHONCPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yraepona,pacripocTpaHeHIEB
35 pu zne gnsnzecxienngquCKHe bubmnorexallOK
p vp ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcuasryrineponaa,uxpu3ndecKuen bubnmnorexal [OK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe




DKoJIoTHYecKre MpoOIeMBI,
cBsa3aHHblecokcugomyriiepoaa(lVv)

37 YronpHasSKHACIOTaueECOIN bubmorexal [OK
https://m.edsoo.ru/00ae006¢
[TpakTuueckaspadoraNednoreme

18 "[losryueHue yriekucioro rasa. bubmmorexal [OK
KadectBeHHnaspeakuusiHakapOooHaT- https://m.edsoo.ru/00ae027e
HnoH"

[TepBoHaYAIbHBICTIOHATHS 00
bubmnorexal [OK
39 OpPraHUYECKUXBEIIECTBAXKAKO
https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIiiepoJia
. bu6mmotexal [OK
40 Kpemuuitnerocoequuenus
https://m.edsoo.ru/00ac080a
[IpaktrueckaspadoraNeS.Pemenne

A1 SKCIEPUMEHTAIBHBIX 337a4 [0 TEME bubnuortexal [OK
«BaxxHeHIImeHeMeTaIIbIMIX https://m.edsoo.ru/00ae0bf2
COCIUHECHUS
KontponbraspadotaNe3moteme

42 «BaxHelneHeMeTalIbInX bubmorexal 0K

https://m.edsoo.ru/00ae0e18
COCOUHCHUS
OO6masixapakTepUCTUKAXUMHUIECKUX
3JIEMEHTOB — METAJIJIOB.

13 Merannuueckasi CBSI3b U bu6mmorexal [OK
METaIINYECKasIKPUCTAITINYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIOB
XUMUYEeCKHECBOMCTBAMETAIIIOB.

. bubmmorexal [OK

44 DNEeKTPOXUMHUYECKUN P

HaIpsHKEHUH METaJUIOB

https://m.edsoo.ru/00ae1156




OO6u1re cnocoObl MOTyYSHHS
meTaiu1oB.CiuiaBel. BeraucieHusIno

45 aBHEHUSIM XUMHYECKUX PEaKInil bubmorexal [OK
yp PEAKIHH, https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COJICPKUT
MpUMecH
46 IToHsATHEOKOPPO3UHUMETAIIOB bubmorexal lOK
PP https://m.edsoo.ru/00ae1278
47 IllenoynbIeMeTaIIBI bubmorexal 0K
https://m.edsoo.ru/00ae14b2
43 OKCUIBIMTUAPOKCUIBIHATPUSU bubmnorexal [OK
Kajus https://m.edsoo.ru/00ae14b2
49 [Ile10uHO3eMENBHBIEMETAILITBI— bubnuortexal [OK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ael5e8
50 Baxuennmecoe tMHEHUIKATIBIIHAS bubmorexallOK
4 H https://m.edsoo.ru/00ael5¢e8
51 O0001enrencrcTEMaTH3aIHS
3HAHUM
59 JKEcTrkoCcThBOABIMCIIOCOOBICE bu6nuorexal [OK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[TpakTnyeckaspadoraNebroreme
53 "KECTKOCTHLBOIBINMETOBIEE bubnnorexallOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6nuorexal [OK
54 Ao 7
THOMHHHH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIeCBOHCTBAOKCH AN bubnuorexkal [OK
TAIPOKCHIA https://m.edsoo.ru/00aec1c64
b K
56 Keeso nommorekal [O

https://m.edsoo.ru/00ae1d86




OKCcHIBLMIPOKCUABIMCOIIH JKEIe3a

Bbu6nuorexal [OK

37 (IDwmxemneza(IIl) https://m.edsoo.ru/00ae35e6
58 O606I{1€HI/I€I/ICI/ICTeMaTI/13aI_II/ISI
3HaHUN
[TpaktrueckaspadoraNe7.Pemenne
59 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnorexal [OK
«BaxkHenumeMeTanablid UX https://m.edsoo.ru/00ae3de8
COCTUHEHUSI
Brruncnenus no ypaBHEeHUSIM
XUMHYECKUXPEAKIINI,eCTNOIUHU3
60 peareHToB J1aH B U30bITKE WU bubnuorexkal [OK
COZIEpKUTIPUMECH. Beraucinenus https://m.edsoo.ru/00ae1750
MacCOBOMI0JIMBBIXOIAMPOTYKTA
peaxiuu
61 O606nvleHI/IeI/ICI/ICTeMaTI/I3auI/I;1
3HAHUU
KonTponbnaaspaboraNednoreme
62 «BaxHenmmeMeTauIbInuX
COCITUHEHHUSI
63 BemectBanmarepuanbis bu6nuorexal [OK
MMOBCEJHEBHOMKN3HUYEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XuMun4eckoe3arpsi3HeHue bubnuorexkal [OK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp x¥muu B pelieHun bubanorexal [OK
AKOJIOTMYECKUXTIPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHblitypok.O0600IIeHIEH bubnuorexkal [OK
cUucTeMaTu3alus 3HaHUN https://m.edsoo.ru/00ae0d0a
67 PesepBubIitypok.O6001IIeHHEH bubnnorexal [OK




cUCTeEMAaTHU3alUI3HAHUN

https://m.edsoo.ru/00adb33c

68

PesepBHeIitypok.O000meHIEH
CHCTeMaTH3aIlns 3HAHU

bu6mmorexal [lOK
https://m.edsoo.ru/00ad9cb2

OBIIEEKOJIMYECTBOYACOBIIO
[TPOI'PAMME

68




YYEBHO-METOJNYECKOEOBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIEYYEBHBIEMATEPUAJIBIIJIAYYEHUKA

» Xumus,8kmacc/I"adpuensanO.C.,OctpoymoB.I".,CnagkoBC.A.
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* Xumus,9xnacc/I"adpuensnO.C.,OctpoymoBl.I".,CiiankoBC.A.
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METOAUYECKHUEMATEPUAJBIIJIAYYUTEJIA

HOUPPOBBIEOBPA3ZOBATEJ/IBHBIEPECYPCBINPECYPCBICET

N UHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 548923307783482480876436394463496321380627608324
Bnageney Macnoea WpuHa MeHHagbeBHa

OeicTevTened C13.07.2023 no 12.07.2024



http://www.tcpdf.org

		2023-11-07T04:24:21+0500




