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INOACHHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeabpHOI TPOrpaMMbl OCHOBHOT'O 0011I€T0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe deaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIMUU MPENoAaBaHusl y4eOHOTro nmpeaMera « XuMus)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepannm.

[Iporpamma mo xumuu Aa€T MPECTABICHUE O IENsIX, OOIel cTpaTeruu
oOy4eHHs, BOCHHUTAHUS U PAa3BUTHS OOYYAIOIIMUXCA CPEACTBAMHU yYEeOHOTO
IIpeIMeETa, YCTaHaBIIUBAECT 00s13aTeNIbHOE MPEIMETHOE coAeprKaHue,
[IPEyCMATPUBAECT PACIpPEACICHUE €ro MO KilaccaM U CTPYKTYpPUPOBAHHUE IIO
pa3zgenaM M TeMaM MpOorpaMMbl MO XUMHH, OMNPEAEISET KOJIMYECTBEHHBIE U
Ka4E€CTBEHHBIC XapaKTEPUCTUKH COIEpKaHMUS, PEKOMEH1YyEMYIO
MOCJIEIOBATEIHOCTh ~ M3YUYECHUSI XHMHUU C YYETOM  MEKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEeN  00ydYaroluxcsi, OINpeAeNsseT BO3MOXXHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOU
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMIA K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE IIeJieH U3yUYeHHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENLHON JEATETbHOCTH O00YyYarolmerocs IO0 OCBOCHHIO
y4eOHOT0 CO/Iep>KaHMUS.

3HaHUWE XUMHUHM CIY>XUT OCHOBOM Juisi (OPMUPOBAHHMS MUPOBO33PEHUS
00yyaroIierocs, ero MpeACTaBICHU O MaTEpUAIbLHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHEH NPEICTAaBICHUS O B3aWMMOIPEBPAIICHUSIX
SHEPrUd U 00 SBOJIIOLMHU BEUIECTB B MPUPOJE, O MYTAX pEHIeHUs rio0ajbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
NUIIEBOM M 3KOJOTMYECKON O€30aCHOCTH, MPOOJIEM 3APaBOOXPAHEHHUS.

N3yuyenne xumunn:

CIOCOOCTBYET  peaiu3allid  BO3MOXHOCTEM IS  CaMOpa3BUTUA U
dbopMHUpOBaHUA KYJIbTYpPbI IMYHOCTH, €€ 00111ei U (PyHKIIMOHATIbHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHWE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW  y4eOHOW  JAESITEIBHOCTH,
IKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM eI TeIbHOCTH;

3HAKOMHUT CO CIHENU(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3MJISJIa HA €UHCTBO MPUPOBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM
3TaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH O0YJarOIINXCS;



croco0cTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTeCTBEHHO-
HAay4YHbIM 3HAHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
o0pa3oBaHUE 00yYArOLTUXCSI.

JlanHble HampaBleHUS B OOYYCHHHM XWMHH OOCCIECYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMeJarorudecKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKU XMMHUHU Ha ONpe/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYeCKON XUMHUH.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAABbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbBI TOHITHUA O XUMHUYECKON
peakimu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 TPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUM
Pa3HOrO YPOBHS:

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

— Ilepuonnueckoro 3akona /1. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpEeACTaBICHUM 00 DICKTPOJMTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIMPUYECKH
MIOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHS K JPYyrOMY, BBITIONHSAS (QYHKIMH OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHUS] U TOIYy4YECHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHne mporpaMMbl IO XHUMHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMMHAYECKON COCTABIISAIOLICH HAYYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HAaHUSI B Hayke. M3ydeHHe XUMHM NPOUCXOJUT C MNPHUBICUCHUEM
3HAHUI W3 paHee H3YYEHHBIX Y4YeOHbIX NpeaMeToB: «OKpYyKaroHUid MUpY,
«buonorus. 5—7 knacce» U «Pu3nka. 7 KiIaccy.

[Ipy wu3ydyeHMH XUMHH TMPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — Ba)KHEHUIIHUX (PaKTOB, MOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJIOKCHHM,
JOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOM M Yy4EeOHO-HCCIIENOBATEIHCKON
JESTETPHOCTH, OCBOCHHMHM TIPAaBMJI OE30MacHOTO OOpaIlleHWs C BEIIeCTBAMH B
ITOBCEHEBHOM KU3HU.

[Ipu M3yuyeHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl BaXKHOE
3Ha4YCHUE MIPUOOPEI TaKue e, KaK:

— (opMHpoBaHHE WHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOoOOpa30BaHMIO, COTPYJHUYECTBY, CaMOCTOATEIBHOMY MPUHSITHIO PEUICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUS] Ha CHCTEeMaTH4ecKoe MpHOOIIeHUE
00yJarommxcsi K CaMOCTOATENIbHOM IMO3HABATEIbHON JESTEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHne yCIOBUM, CITIOCOOCTBYIOMUX MPHUOOPETEHUIO 00YJaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIIMI), WMCIOINX yHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICATCILHOCTH;

— (dopmupoBanue oOmEeH (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHITH U OICHUBATH SIBJICHUS
OKPY’KaIOIIEero MHpa, WCIOJIb3ys 3HAHWUS M OIBIT, MOJYYEHHBIC MPHU HU3YYECHUU
XUMUHU, TPUMEHATh HMX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU IEATEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'yMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKHUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B LEIAX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUI0O Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANPABICHHOCTU JATbHEUIIEro
00yueHwus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX ISl M3y4YEHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanusi, coctasisier 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIEe XUMUYECKHE MIOHATHS

[Ipenmer xumun. Ponb XUMUM B )KU3HU YEJIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE
BelecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
CrniocoOsI pa3jeneHus cMecei.

ATOMBI W MOJNEKYJIbl. XHMHUYECKHE 3JEeMEHTbl. CUMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie U CloKHbBIE BelllecTBA. ATOMHO-MOJIEKYISIPHOE YUEHHUE.

Xumuueckas ¢dopmyna. BajleHTHOCT aTOMOB XHUMHUYECKHUX DIJIEMEHTOB.
3aKkOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAsE aTOMHas —Macca.
OtHOocuTEnbHAasT MOJIEKYJIsIpHAsi Macca. MaccoBasi JOJIs XUMHYECKOTO 3JIEMEHTA B
COEIMHECHUM.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMoOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHU.

PU3UUECKUE U XUMUYECKUE SBJICHUS. XUMHUYECKas PEAKUUS U €€ TIPU3HAKHU.
3aKoH COXpaHEHUsI MacChl BeIECTB. XMUMHUecKue ypaBHeHus. Knaccudukarus
XUMUYECKUX PEAKIUN (COETMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOM MOCYJ0H, MpaBWIaMu padOThl B J1a0OpaToOpuu U
npuéMaMu 0oOpallleHus ¢ JIabopaTOPHBIM OOOPY/IOBAHUEM, U3YUYCHUE U OMHCAHUE
dbu3nYecKuX CBOWCTB 0O0pa3lOB HEOPTaHMYECKHX BEIISCTB, HAOIIOJCHUE
dbusnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, pPacTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHJCHCAIMS BOJbI) U XMMHYECKUX (FOpPEHHUE CBEYH, MPOKATHBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOMN) sIBICHUM, HAOII0ICHUE U
OMHUCAaHUE MNPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHE THAPOKCUIA
meau (1) mpu HarpeBanuu, B3aumoieicTBHE kene3a ¢ pactBopom cosu meau (11),
U3y4YeHUE CIOCOOOB pPa3felIeHHs] CMECEH: ¢ MOMOIIBI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApUBAaHUE, JUCTUIUIAIMUA, XpoMaTorpadus, mpoBeJeHUE OYUCTKH MOBAPEHHON
coiv, HaOJIOJICHWE W  OMNHCaHWE  pPe3yJbTaTOB  MPOBEACHUS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacCChl, CO3JaHHE MOJIEJIE MOJIEKYII
(11apOCTEePKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHU4eCKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3znyxa. Kucmopoa — siiemMeHT u mpocToe
BemecTBO. HaxokmeHue kucimopoma B Tpupoie, (GU3UYECKHE W XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. [Ipumenenne kucimopona. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIINUIEHHOCTH. KpyroBopor
Kuciopoza B npupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3p(dEeKT XMMHYECKOW peakUuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctoe BemiecTtBo. HaxokaeHuwe Bogopona B
npupojsie, ¢GU3MYECKME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBa BOJbl. Boma Kak pacTtBoputelsib. PacTBOpHI.
HacelllieHHBIE W HEHACBHIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Kiaccudpukanus Heopranmdeckux coenauHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHBbIe, amMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. Dusmveckue M XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanusa. Knaccubukamuss ocHOBaHUUM: MIETOYM HW HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnortsl. Knaccudukanusa kucinor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tomyyenue Kucnor.

Comu. Homenknatypa cosneil. @U3nyeckue U XMMUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eHeTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHMYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEECIICHUE COJEPKaHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HAOII0/IeHNe
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Moxapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMKCAaHUE WX CBOMCTB, MOJydYeHHE, COOWMpaHUE, pACIIO3HABAHUE W HW3YUYEHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMojeicTBUe Bojopoaa ¢ okcugom meau (1)
(BO3MOXKHO HMCIOJIb30BaHUE BUAECOMATEPHUAIIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, ITPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAacCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEIOBaHHE O00pa3llOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0IEHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUMi HEUTPAIM3ALHH, ITOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METajlla IPYyTMM W3 pPacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a4ad Mo Teme «BaxHeuimme Kiaccbl HEOPraHUYECKHUX
COCIMHEHUN).

Ilepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKas CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsiTHe o
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE U IIEJTOYHO3EMENIbHbIE METaJLIbl,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[Tepuonnueckuit 3akoH. Ileproanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. Mengeneesa.  KopoTkomepuonHas W JJIUHHONEpUOAHAs  (QOpMBI
[Tepuoguueckout cucrembl xumuueckux aneMeHToB [l. 1. Menneneea. [lepuoabl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTtpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[lepnonmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA I10 ero noJjoxeHuto B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akoHa u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenaeneeB — yd€Hslii H
IrPaKIAHUH.

Xumunyeckass cBsi3b. KoBaneHTHass (HOJSpHAsT W HEMOJIApHAsl) CBS3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. FIOHHAs CBSI3b.

Crenenp  okuciieHMs.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNs] M BOCCTAHOBIICHHS. OKHMCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, NPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pa3ioKeHHsI, COSTUHEHU).

Mesxcnpeomemnnie cea3u



Peanu3anus MeXNpeaMETHBIX CBA3E€H NP M3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BAHHE Kak OOIMIMX €CTECTBEHHO-HAayYHBIX
NOHSTUH, TaK U MOHITHUH, SIBISIOIIUXCS CUCTEMHBIMHU JJI OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01iue ecTecTBEHHO-HAyUHbIe MOHATHSA: HAyYHBIA (akT, TUIOTE3a, TEOPHUs,
3aKOH, AaHaJW3, CHUHTE3, KiIacCU(PHUKaLus, MEPUOJUYHOCTh, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®duzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNBI, PaJHOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUNA 3apsill, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (GU3NYECKUE BEINYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1bl1, ConHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANbI, TOPHBIE MOPOBI,
I10JIE3HBIE NCKOIIAEMbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo U XUMHYECKasi peaKI U

Ilepuoanueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBbIX TPEX TMEPUOAOB, KalHdsd, KaJIbLMs M HX
COCIMHEHHI B COOTBETCTBHUM C IIOJIOXKEHUEM 3JeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTALNTMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAILIMXCS K pPa3IU4YHBIM KjaccaM HEOPraHUuYeCKHX
COEIMHEHH, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanys XuMHUEeCKUX peakIfil MO pa3IMyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTETEHEH OKMCIEHHUS XMMHUYECKHX 3JIEMEHTOB, M0 00OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUUYECKUE
ypaBHEHMUSI.

[Tonsitue o ckopoctn xuMuueckor peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonstue o karanuze. [lonsitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIIME HAa CKOPOCTh XHMHMYECKOW pEaKUMH M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHOW ~ pEaKIuHu. CocraBnenue  ypaBHEHUH



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOIO OanaHca.

Teopus ANEKTPONUTHUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katuonsl, annonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C PA3IMYHBIMH BUJIAMHU
XUMU4ecKoi cBsi3u. CteneHs aucconuanuu. CHUIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y cioBusi MPOTEKaHUS PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpaIlI€HHbIE HMOHHBIC YypaBHEHHs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM W COJIeM B CBETE MPEACTABICHUNA 00 DIEKTPOIUTHUYECKON
nucconuannu. KauecTBeHHbIE peakuy Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAJVIOB W HeMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JICUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCICIOBAHHUE DJIEKTPOIPOBOIHOCTH
pacTBOpOB BEUIECTB, MpoOllecca AUCCOIMALMU KHUCIOT, WIEJOYeld H  COJIeH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MaTEpHaNIOB), IMPOBEACHHE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OoOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Tas3a, oOOpa30BaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COCUHEHHs), PACITIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOIIBIO KAUYEeCTBEHHBIX pEaKkIUMii Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTaJnibl U MX COeIMHEHU S

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpE  XJopa
(B3aMMOJICICTBHE C MeETaJUlaMH, HEMeTajulaMu, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeloBeKa. BakHeilmme XJIOpUAbl U HUX
Hax0XJICHUE B IIPUPOJIE.

Ob6mas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OCoOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue u (U3UYECKHE CBOICTBA
MIPOCTHIX BEMIECTB — KUCIOPOa U CePhbl. AJUIOTPOITHBIE MOAU(DHUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOmOpO, CTpoeHHE, (HU3HUECKUE U
XuMHuueckue cBorcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qusnueckue M XUMHYECKHE CBOMcCTBa (00m[uMe Kak
IPENCTaBUTENA Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKIny,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMyYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUCIOThl. COMM CEpHOW KUCIIOTHI, KAUECTBEHHAs pEeaKlMs Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOJEC. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’KAIoIIel cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPeA0TBPAIICHHUS.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpynmbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKHUCICHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
dbusnyueckne U XuMHUeckre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUAK, €ro
bu3HYecKre 1 XUMUYCCKHUE CBOMCTBA, TOJydYeHHE U TpuMeHeHue. Coum aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJy4YeHHe, (U3UYECKUE W XUMUYCCKUE
cBOMcTBa (00mMEe Kak TMPEACTABUTENsl Kiacca KUCIOT W CHerudUuyYecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEPAJIbHBIX
ynoopenuii. XuMu4ecKkoe 3arpsi3HeHre OKPYKAIOIIeH Cpebl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
ajutoTpornHeie Momudukanuu Gocdopa, puzmyeckne M XUMHUYECKHE CBOMWCTBA.
Oxkcup docdopa (V) u bochopHas kuciaora, PU3NIECKUE U XUMHUIECKUE CBOIMCTBA,
nonyuenue. McnoabzoBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YIOOPEHUH.

Ob6mas xapaktepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB,  XapaKTepHbIe  CTEMEHW  OKUCJICHHS.  YTJIEpOA,  auIOTPOIHBIC
MOIU(UKAIIMKA, PACHIPOCTpaHEHUE B TpHUpoAe, (u3nYeckue U XUMUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
bu3rUecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HAa JKUBBIC OpPraHU3MBI,
MOJydYeHUE W MPHUMEHEHHE. DKOJOTHYECKHe MpPOOJIEMbl, CBA3AHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rno0anbHOr0 MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addexr. YrompHas Kuciaora U €€ coym, nX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
noiiyueHue W npuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavasibHBIC TOHATHS 00 OPTaHUYECKHUX BENMIECTBAX KaK O COCIMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TAaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojib, HPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTie 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPAX, OCNIKaX, YIIIEBOIaX — U UX
poid B OKM3HU YeNOBeKa. MaTepualbHOE €IMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCIMHECHUM.

KpemHwmii, ero ¢usndeckue W XUMHUYCCKHE CBOWCTBA, IMIOJIy4YeHUE U
npumenenne. CoenuHeHuss KpeMHusi B mpupone. OOmue mnpeacraBieHus 00
okcune kpemuus (IV) u kpemHueBoil kucnore. CUIMKaThl, UX KCIOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTH. BakHeilline CTpOUTENbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, LIEMEHT, 0eTOH, *keje300eToH. [IpobiemMbl 6€30macHOr0 MCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4ueHHE 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBEJICHUE KAY€CTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOIIIOICHHE MPU3HAKOB
UX TPOTEKAHMsS], OMBITHI, OTpaKalIKUe (PU3NYECKHUE W XUMHUYECKHE CBOMCTBA
raJjoreHOB M HUX COCIWHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHAIIOR),
O3HAKOMJIEHHE C O0Opa3naM XJOPUJOB (TaJOT€HHUIOB), O3HAKOMJICHHE C
oOpaznaMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJIH30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOyTrIMBaHUs caxapa Ioj JACHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHUMHYECKHX CBOMICTB
paz0aBIEeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
WOH U HaONI0JIeHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W uX coeAMHEHUH (BO3MOXXHO WCIIOIH30BAHUE
BUJIEOMATEPUATIOB), 00Opa3iaMu a30THBIX U (HOChHOPHBIX yI0OpEeHUH, MogyyeHue,
coOupaHue, pacrno3HaBaHME€ M HU3Y4YEHUE CBOWCTB amMMHUaKa, IMpPOBEJICHUE
KAueCTBEHHBIX pEakIuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYCHHE MPU3HAKOB
UX IPOTEKAHHUsl, B3AMMOJIECTBHE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO VCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB), H3y4YEeHUE MOJIEIIen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaKlMil Ha KapOOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BakHelre HeMeTauIbl U UX COeIUHEHUSY.

MeTaJibl U MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmogumueckon cucreme xumuuyeckux ssemeHroB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHUE MeTauioB. MeTramndeckas CBs3b U
MeTaJUTMYECKass ~ KpUCTa/UIMUecKas  pemeTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaioB. OU3NYecKue U XMMUYECKHE CBOMCTBA MeTayioB. OOmue
crocoObl TonydeHus: meTauioB. [IOHSATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3amuThl X OT Kopposuu. CraBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) 1 X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenouynbie MeTamibl: nonoxkeHue B [lepronnueckoil cucTeMe XUMHUYECKUX
snemeHTOB . 1. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
du3nyuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanusi). OKCUIbl U



TUAPOKCUABI HATpuss W Kauus. [IpuMeHeHWe WIeNOYHbIX METaIOB M HX
COEIMHEHUM.

IIlenouyHO3eMeNIbHBIE METaJIbl MarHMi M KaJdblMK: TOJOXXCHHUE B
[lepnoguueckon cucreme xuMmuueckux 3yeMeHToB [[. M. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKkne 1 XUMUYECKUE CBOMCTBA MarHus
U Kaiplusa. BakHelmue coeauHeHHS KalblUs (OKCHUJ, THAPOKCHI, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKJIeHHE B mpupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA aTtOMUHMsI. AM(POTEpHBIE CBOMCTBA OKCUIA W THIAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B mpupone. PU3NUECKHE H
XHMHUYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCH bl U cou xkenes3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTYy4YECHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAaMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJb30BAaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIBbIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MIpPOIECCa TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KajabLHs, AJTIOMUHUS, [IUMHKA, JKEJe3a
(I1) u xenesza (III), mequ (II), HaGnroAeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
MJJaMEHW MOHAMW HaTpusl, Kalus W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIeIOBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHenime
METaJUJIbl U KX COCJTUHEHHUS.

XuMHuS M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuanbl B NMOBCEAHEBHOM J>XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHUUECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karoueh cpeinl (MpeaeibHasl I0MyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1J1K). Poas xumuun B penieHun SKOJIOTrHIeCKUX
npooieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MaTepuasioB (CTEKJIO, CIUIABBI METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

MesicnpeomemHnuwle céazu



Peanuzanus MeXnpeIMETHBIX CBs3ed NpU HM3YyYEeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1iue ecTecTBEHHO-HAyUHbIE MOHATHSA: HAY4YHBIH (PakT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(pUKAIMS, TEePUOAUYHOCTh, HAOII0ICHHE,
OKCIIEPUMEHT, MOJCTUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, apHUKOBBIN
3 deKT, TEXHOIOTUsI, MaTEPUAIIBI.

dusmka: Martepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAJHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsi, NPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JIUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (U3MUECKHE BEIMYMHBI, CAUHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusi: dbortocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPOAJIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHBIEC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOBI,
MIOJIC3HbIE UCKOIAEeMbI€, TOTIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHS MPOrPAMMbl OCHOBHOI'O  OOILETO
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOydYeHHS XHMHH B CIMHCTBE y4YeOHOH W
BOCIUTATEJIBHOMN EATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUNCKUMHU
COITMOKYJIBTYPHBIMH UM JYyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, TNPUHSITHIMU B
o0lllecTBE TMpaBWIaMHd M HOPMaMU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAaHUs, CAMOPA3BUTHUS U COLIMAIM3ALIUNA O0y4arOIUXCSI.

JIMg4HOCTHBIE ~ PE3yJbTAaThl  OTpPaKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOW MO3UTUBHBIX IICHHOCTHBIX OpPHUEHTAUM U
paclIMpEeHUE ONbITA IEITETBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHUSA:

LIEHHOCTHOI'0 OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHUS] XUMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOTI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIeTh JOCTOBEPHOW HMHQpopmaIruendn o
NEPEOBbIX JOCTUXKEHUSX W OTKPBITUSAX MHPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa M OOIIECTRA;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEJCTABICHUS O COIMAIbHBIX HOpPMax M MpaBWIaX MEKIUYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOM,  y4eOHOHMCCIEAOBATENbCKOM, TBOPYECKOM W ApYyrux  BHAAX
JeSTEIbHOCTH, TOTOBHOCTH K pPa3HOOOPa3HOM COBMECTHOM MAEATEIHHOCTH MPHU
BBITIOJTHEHUN Y4YeOHBIX, TO03HABATCIBHBIX 3aJ]ay, BBITOJHEHUH XUMHYCCKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpollecCe€ HITOM Yy4EOHOW NESITEIHbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE M IIOCTYNIKM CBOMX TOBApHUILEH C MO3ULUH
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XMMUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU M COCTABISIOLINE
OCHOBY JJI1 MOHUMAaHUsSl CYIIHOCTHM HAy4YHOW KapTUHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUA IIPUPOJIbI, B3aMMOCBA3AX YEJIOBEKA C
MPUPOIHOM CPEe/Ioi, O POJIM XUMHUHU B TTIO3HAHUM ITHUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJMMBIE JJisi OOBACHEHUs HAOJIOJaEMBbIX MPOILECCOB M SIBICHUM,
MO3HABATEIbHOM, MH(MOPMAIMOHHON M YUTATENbCKON KYJbTYpbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM pPabOThl ¢ y4eOHBIMM TEKCTaMH, CIIPaBOYHOMU



JUTEPATYpPOr, JIOCTYIHBIMA TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  MCCIENOBATEIbCKON
NeSITENLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) gpopMupoOBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIECACTBUU H
HEMPUATUE BPEHBIX MPUBBIYCK (YIOTPEOICHHS aJTKOTOMs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuid 0€30macHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBOKEHHE K TPyAy M pe3yjibTaTaM TPYJOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW IO XWMHUH, OCO3HAHHBIM BBHIOOP
WHJVMBUAYaJIbHOU TPACKTOPUU MPOJIOKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(HEeCCUOHATBHOM CpeIe;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIe KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAaHUE ILIEHHOCTH COOJIOACHUS
paBuUJ1 0€30MMaCHOT0 MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4aeMble MPU U3YUYEHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TOBBILLICHUS
YPOBHSI  AKOJOTUYECKOM  KyJIbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIICHUs MOCPEIACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTampeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHus,
PUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIS
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHOM



HAay4YHOW KapTHHE MHpa, U YHUBEpCaAIbHbIC YueOHbIE JeHCTBUs (ITI03HABATEIIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecreynuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jijoruyeckue AeiicTBHA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHHUH
3HAHUMW: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TMOHSTHUSIMH), UCHOJIb30BAThH
MOHSATHUS JIs1 OOBSICHEHUS OTJICIbHBIX (PAaKTOB U SIBIICHHH, BRIOWpPATh OCHOBAHUS U
KpUTEpUH JUIS KIAaCCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0O aHAJIOTHUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUYCHUS

YyMEHHE TPUMEHATh B IIpOIleCCe IO3HAHWS TOHATUA (TIpeAMETHBIE |
MeTanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJ JJEMEHTa), XUMHYeckas ¢opMyia W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEJACTABICHUM BBISIBIATH M XapPaKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHMS B U3YyUaEeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBarTe/bCKHeE AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJig (OPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEACHUIO
YYCHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3IMUHBIX BUJIOB U ()OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIIEHUBATh MNPOTHUBOPEUMBYIO U
HEJ0CTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHTh Pa3In4Hble METOJbl U 3alpOoChl MPU MOMUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBINOJHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 33Ja4 ONpPEIEIEHHOTO THUIIA, TPUOOPETEHUE ONBbITA B
o0JacT UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAIBHYIO (JOpMY MpeCcTaBICHUs HHPOPMAIIH U
WUTIOCTPUPOBATh PpEIIaeMble 33Ja4d  HECIOKHBIMU CXEMaMH, JuarpaMmmaMu,
apyrumu ¢popmamu rpadvki 1 MX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBaTh B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIbCKON N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUHM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HAa COCTOSIHUE OKpYXKaroled MNpUpOaHON
Cpenpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiCTBHA:

yMEHHUsI 3aJlaBaTh BOIPOCH (B XOJ€ Juanora v (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxnaemMoll  Tembl, (OpMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBITOJTHEHUS IPETI0KEHHON 3a/1a4u;

YMEHUS  NPEJCTaBIATh  NOJYyYEHHbIE  pe3yJbTaTbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
1ab0paToOpHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTpYyJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, oOMeH MHEHHMSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHUE KPUTEPUEB IO OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUYeOHbIX U
NO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJISTh WM KOPPEKTUPOBATH
NPEIVIOKEHHBIA AJTOPUTM JIEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJTyY€HUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaAKIMSIX,
OIICHUBATh COOTBETCTBUE IOJYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHUE
UCIOJIb30BaTh M aHAJIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIJaHUN.

IMPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO MaHHOW (enepaibHOW pabodeil mporpaMMonu,
BBIJICJIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHHUS U CIOCOOBI



nerdcTBul, crnenudUUecKue IS IpeAMEeTHOHM o0jacth  «XUMHUS», BHUIBI
NEATEIbHOCTH IO  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K koHiry oOyueHnusi B 8 kiacce npeMeTHbIe pe3yibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUN:

* PacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKHUX MOHSTUW: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO AJIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTENEHB
OKUCJICHHS, XMUMHUYECKas peakius, KiaccupuKaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHHUS, PEaKIUU 3aMElIeHUs, peaKIuu
0o0MEeHa, PK30- ¥ SHJIOTCPMHUCCKHUE PEAKIINH, TEIII0BOM A((EKT peakium,
SAIpO aTOMa, JJIEKTPOHHBIM CIIOM aroma, aToMHas OpOuTalb, PaaNyC
aTomMa, XMMHYECKasl CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHas CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAcCTBOP, MAaccoBas JOJs BEIIECTBa
(mpolieHTHAs! KOHIIEHTPAIHs) B paCTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHUH H
MPUMEHSTH 3TH OHATHUSA IPU OMMCAHUY BELIECTB M UX MPEBPALLICHHUII;

* HCIOJB30BaTh XMMHUYECKYIO) CHUMBOJIMKY [UJII COCTaBJieHUS (opMyI
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHUM MO
dbopmyiiam, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHass M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MoJoxeHus B Ilepuogmueckoin cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTaJipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamaeckoit
CUCTEMBbl XHMMHMYECKHUX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIE TEPHUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabmuue «llepuoguueckass cucrtema xumudeckux osiemeHToB [ U.
MenpeneeBay € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO IIEKTPOHOB
U pacrpeiesieHHe UX MO0 SJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YMCIy W COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHUMHYECKUX IPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISIT OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl
BEILIECTB, MAaCCOBYIO JOJIF0 XUMHYECKOTO JJeMeHTa Mo Qopmylie
COEMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUu;

IPUMEHSTH OCHOBHBIE OINEPAllMU MBICIUTEIIbHON NEATeIbHOCTH — aHaJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CIEJACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOICTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAYyYHbIE METO/bI
NO3HAHUA — HAONIOJEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEIOBATh  MpaBWJaM  TMOJIb30BAHUS  XMMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  SKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dhenondTanenH, METUIOPAHXK U IPYTHUE).

K koHIy 00ydenus B 9 kjacce npeIMeTHbIE PE3yNbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIIOKHOE BEUIECTBO, BAJIECHTHOCTB, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKUusi, XUMUYECKasl CBA3b, TEIIOBOU 3(P(PeKT
peakuud, MOJb, MOJISIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDIJIEKTPOJIUTHI, DJIEKTPOJIMTHYECKAST IUCCOLMALMNA, PEAKLHUH HOHHOIO
oOMeHa, KaTaau3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAs, MOHHAs,
METAJUTMYECKAsi), KpUCTAJUIMYECKAass peHIETKka, KOPpO3Usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peaklUuH, TMpeaeabHO JOMyCTHMas
koHueHtpanusa [1/IK BemiecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHUI;
WCIIOJIb30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUK;

ONPEAEIIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHM 1o (opmysiaM, BUJ XUMUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAS, METAaJUIMYEeCKasi) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opmMmyJie, XapakTep Cpenbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCIMHEHUMN, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbich Ilepuogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKHUX 3JIEMEHTOB:
paznuarh MOHATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOPHIE WMEIOTCA B TMEPUOIWYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsia  sApa, o0OIlee 4YUCIO DJIEKTPOHOB U
pacmpenieieHie HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUU B
npejaenax MaliblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TEIIOBOMY 3P (HEKTy, IO M3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W Crenuuueckue XUMHYECKUE
CBOMCTBA TIPOCTBHIX U CJOXHBIX BEIECTB, TMOATBEPXKIasl OIKMCaHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS BJIEKTPOJIUTUYECKOM JHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJTHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIMI HOHHOTO



oOMeHa, ypaBHEHHUs peaKlHil, TOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ATHX PEaKIInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYXHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 (dopmye
COEIMHEHMSI, MAaCCOBYIO JIOJO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEeaKIuu;

co0JIr01aTh IpaBuia OJIL30BaHUS XUMHUYECKOHN 10191 (0)71 U
Ja00paToOpHbIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUPAHUIO
razoo0pa3HbIX BellIeCTB (AMMHAKa U YIJIEKUCIIOTO rasa);

NPOBOJIUTh  PEAKIMH, TOATBEPKIAIOININEC  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonua-, kKapbonat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOUIUE B
BOJHBIX PacTBOpax HEOPTAHMUECKUX BEIIIECTB;

MIPUMEHSTh OCHOBHBIC OIEPAIlMX MBICTUTEIIBHON JEATSILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHNE, CHUCTEMAaTHU3aIIo, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUH, €eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
N KoanuecTBo yacos DJIeKTPOHHbIE
) (uudposbIe)
n/ HanmeHoBaHMe pa3je/ioB U TeM POrpaMMbl KoHTPOJbHBI MpakTuyecku
Bcero o0pa3oBaTe/ibHbIE
n e padoThbl e padoThbl
pecypchl
Paszgea 1. IlepBoHayajibHbIe XMMUYECKHE MOHATHS
11 Xumust — BakHas 00JIaCTh ECTECTBO3HAHUS U 5 5 bu6nuoreka [IOK
' MIPAKTUYECKOU JIEATEIBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837¢
bu6nmoreka [JOK
1.2 B 15 1
CIIECTRA 1 XHMITHECKHE peaiiit https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Paznen 2. BaxxHeiinmue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
bu6mmorexa [IOK
2.1 Bosayx. Kucnopoa. IMousarue 06 okcumax 6
y PO a https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
2.2 B 1 8 1
OAOPOLLIOHATHE O KHCITOTAX M COTAX https://m.edsoo.ru/7f41837¢
bubmmorexa [JOK
2.3 Boga. PactBopsl. [Touarue 06 oCHOBaHUIX 5 1 1
a p https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 1 1 1 bubnmnorexa [JOK
' COeIUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 30

Paznen 3. Ilepuoguueckuii 3axoH u [lepuoguveckas cucrema xumnuyeckux 3jaemMeHToB /I, M. MenneneeBa. CTpoeHue aToMoOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE pPeakuuu

3.1

[Tepnoanueckuii 3akoH u [lepnoanueckas

7

bubmmoreka [IOK



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

crucTemMa XMMU4YecKux 3iemeHToB [, .
MenneneeBa. CtpoeHne aToma

https://m.edsoo.ru/7f41837¢c

319 Xumuueckas cBsi3b. OKHCIUTETBHO- 2 bubnmoreka [JOK
' BOCCTAHOBUTEJIBHBIC PEAKIIUT https://m.edsoo.ru/7f41837¢c
bubnuoreka [JOK
Hroro no paszesy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa LIOK
p P https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 68



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

9 KJIACC

N KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
- (uudpoBbie)
n/ HaumeHnoBanue pa3aejioB 1 TEM NMPOrpaMmmbl KOI—[Tp().]ILHbI HpaKTn!{eCRI/I
Bcero o0pa3oBaTe/ibHbIE
n e padoThlI e padoThbl
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKkuu
11 [ToBTOpeHue u yriyobiaeHue 3HaHUH OCHOBHBIX 5 1 bubnuoreka [IOK
' pasenoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
' peaximit https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAS JUCCOIHALIHS. 2 1 | bubmmoreka [JOK
' XHUMHUYECKUE PEAKIINN B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3znea 2. HemeTasIbl 1 HX cOeIMHEHUS
51 OO6mras XxapakKTepruCcTUKa XUMHIECKUX 4 | bubmmoreka [JOK
' sneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
29 OO6m1as XxapakTepucTUKa XUMHUECKUX 6 bubnmnoreka [JOK
' anemeHToB VIA-rpynnsl. Cepa u e€ coenuHEeHHs https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMUYECKUX
2.4 snemeHToB [VA-rpynnsl. Yriiepoa u KpeMHHM 1 8 1 2 brbmmorexa [TOK
' 24 POAH Kp https://m.edsoo.ru/7f41a636
HX COCIMHEHUS
Hroro no pasaeny 25



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

Paznen 3. MeraJiIbl M1 X COeIMHEHU S

. bubmmoreka [JOK
3.1 Obmwe cBoiCTBa MCTAIIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [JOK
3.2 Bakneime MeTaJUIBI 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/ 7412636
Uroro no pazaeny 20
Pasnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 B W3HHU YeJIOBEKAa 3 bubmorexa [IOK
' CIICCTBA W MATCPHAIILL B K . https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
P 3 bubmuoreka [JOK
C3CPBHOC BpEeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



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

INIOYPOYHOE INIAHUPOBAHUE

8 KIIACC
KosamnuecTBo yacos DJIeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka KonrTpoasubie | IlpakTuuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| [Ipenmer xumuu. Posb xumuu B ) bu6mmoreka [IOK
JKA3HHU 4JejIoBeKa. Teia 1 BemecTBa https://m.edsoo.ru/ff0d210c
) [TonsiTue 0 MeTogax Mo3HaHKS B ) bubmorexa [JOK
XUMUHU https://m.edsoo.ru/ff0d227¢
[IpaxkTuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1abopaTOpUu U MPUEMBI ) bubnuoreka [JOK
oOparteHus ¢ 1adopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa U cmecu. CriocoObl ] bubmuoteka [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
A . p p https://m.edsoo0.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOM COJH)»
but6mmoreka [IOK
6 A 1
TOMBL H MOJICKyIH https://m.edsoo.ru/ff0d2a6c
. XHUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnuoteka [JOK
(CUMBOJIBI) XHMHYECKHX 3JIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COKHBIE BEMIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmmorexa [IOK
YJAPHOE Y https://m.edso0.n/f0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.

bubmuorexa [JOK

10 X eckas o a. BanenTtHoc
MMIeCKas Gopmyt HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OTHOCHUTENBHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10719 XHMHYECKOTO bu6nuoreka [IOK
3JIEMEHTA B COCIMHEHUUN https://m.edsoo.ru/ff0d350¢
13 KonnuecTBo BemecTBa. Mosb. bubnuorexa [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 ®u3nuecKue 1 XUMHUYECKHUE SIBJICHUS. bubmmoreka [JOK
XuMuyeckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycaoBHs IPOTEKAHUS bubmmoreka [IOK
XUMUYECKHUX PEaKIUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MaCcChl BEUIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b&88
Boruncnenust KonuyecTBa, MacChl
17 BEILECTBA 110 YPAaBHEHUSIM Bubmmorexa [IOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PeaKLui
Knaccudukanus XuMuyeckux
18 €aKIi (COeTMHEHUS, PA3I0KCHHS bubmorexa [OK
peaitt A P ’ https://m.edsoo.r/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIKIoneaucT. O6o0uieHue u bubmorexa OK
" AneT. 270001 hitps://m.edsoo.n/f0d40c4
CUCTeMaTU3alusl 3HAaHHUH
20 KonTponsHas padora Nel no Teme bu6mmoreka [IOK
«BelecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bu6nuoreka [IOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e
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npocToe BeecTBo. O30H

duznueckre 1 XUMUYECKHE CBOIICTBA

22 KHCII0po/ia (peakluy OKUCIIEHUS bubmmorexa LHOK
poJia {peakit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 00 oxcumax
CrocoOsI MoNTy4eHUs KUCIOpOo/ia B
23 1a60paToOpuu U MPOMBIIUICHHOCTH bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoil 3¢ ekt Xumudeckoit
24 peaKLuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYECCKUX PEAKITUIX
TonnuBo (HedTh, yroiab U METaH).
25 3arpsizHeHUE BO3/ayXa, CIOCOOBI €ro Bubmmorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
[TpaxTrueckas padota Ne 3 o Teme
26 «ITomydenne u coOupanue bubmorexa [OK
y p 5 https://m.edsoo.ru/ff0d4ae2
KHUCIIOPO/1a, H3yUYEHUE €TO CBOHCTBY
7 Bonopon — anemeHT u mpocToe bubmnorexa [JOK
BelecTBO. Haxoxxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 IT
OIPITHE O KHCHOTAX 1 CONAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl Mosty4eHust BOA0OPO/Ia B bubnmnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
bubmuorexa [JOK
31 «ITomyuyenue u cobupanue BOAOpoa,

W3yYECHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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MounsipHbiii 00BEM ra3oB. 3aKOH

bubnuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brranciaenust 00€Ma, KoJIM4YecTBa
33 BEIECTBA ra3a o €ro N3BeCTHOM bubmorexa LIOK
m . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MIIH 00BEMY
Brrunciienns 00bEMOB ra3os 10
34 aBHEHUIO PEaKIINH Ha OCHOBE bubmmorexa LIOK
b "p " . https://m.edsoo.ru/ff0d5708
3aK0HA 00OBLEMHEIX OTHOIIEHHUH ra30B
35 dusnuecKkue U XUMUYECKUE CBOMCTBA bubmmorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
16 CocrtaB ocHoBanwuii. [lonstie 06 bubnuorexa [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBopuTes.
17 Hacrimennrsle 1 HeHACHIIIEHHBIE bubmuorexa [JOK
pactBOpbl. MaccoBas 10J1s1 BELIECTBA https://m.edsoo0.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas pabora Ne 5 o teme
13 «IIpuroroBieHne pacTBOPOB C bubnmoreka [JOK
onpeaecs€HHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY
19 KonTponsnas pabora Ne2 no teme bu6mmoreka [IOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KacCUPUKAIIUS, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHne n XuMUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHOBaHHUs: COCTaB, KIacCU(pUKAIIHS, bu6nunoreka [IOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca

[TonyueHne u XMMUYECKHE CBOMCTBA

bubnuoreka [IOK

43
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, knaccudukarus, but6mmoreka [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomyyeHnue u XUMHYECKUE CBOMCTBA bubmuoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((SLII) TOJI )eHI/IH XI/IMI/I‘—IZ(I:KI/IG bubmmorexa [IOK
. ya ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpaxTuyeckas padora Ne 6. Perenune
47 SKCTIEPUMEHTAIBHBIX 3314 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUN
43 ['eneTnueckas CBsI3b MEXKIy Kilaccamu bubnmnoreka [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
49 O06001IeHre U CUCTEMATHU3 AL bubmuorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KoHnTtponbhas padota Ne3 o teme
" but6mmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
. https://m.edsoo.ru/00ad9¢la
COEIMHEHUI
[TepBbIie MOMBITKH KIacCUPUKATHI
51 XUMHYECKUX 3J1eMeHTOB. [loHsiTHE O bubmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAaxX CXOJHBIX AJIEMEHTOB
[Tepronnueckuii 3aKOH 1
5 [lepnoanueckas cucrema bu6mmoreka [IOK

XUMUYECKHX djieMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/00ada52¢
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but6mmoreka [IOK

53 IT
CPHOBL, prl'IHBI, HOHprnHLI https://m.edsoo.ru/OOadaSZc
54 Crpoenue atomoB. COocTaB aTOMHBIX bubnuotexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 2JIeKTPOHHBIX 000JI0UEK
. bubnmoreka [JOK
55 aToMOB 3JieMeHTOB [leproanueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl J1. 1. MenzaeneeBa
XapakTepucTuka XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KEHUIO B bubnmoreka [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHUS HAYKHU U MPaKTUKU. [l bu6mmoreka [IOK
N. MenneneeB — y4€HbIH, Me1aror u https://m.edsoo.ru/00ada96e
rpakiaHuH
58 DIIEKTPOOTPULIATETLHOCTH aTOMOB bubnmoreka [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
59 Honna ecKasi CBsI3
FHAT XHMUHACCIAT CBASE https://m.edsoo.ru/00adac34
60 KoBanentnas nosnsipHasi XuMmudeckas bubnmnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenomnsipHas bubnmnoreka [JOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab9
bubnmoreka [IOK
62 Crenenb OKHUCIe
TEHCHD ORHEICHIT https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OxucnuTeIn ¥ BOCCTAHOBUTEIIN bubnmoreka [IOK
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https://m.eds00.1ru/00adb076

Kontponbnas padota Ne4 o teme

65 «CrtpoeHune aToma. XUMHYECKast 1 5565/1;:::;;522% db486
CBSI3b» Allps.sm.eds00.0LUUUADS 80
66 PesepsHslit ypok. O600muieHue u | bu6mmoreka [IOK
cUCTeMaTu3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PeseprHblit ypok. O000mIIeHNE U | bubmuoreka [IOK
cHUCTeMaTU3aluvs 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHelit ypok. O6001IeHuEe U | bubnmnoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 68

[MNPOTPAMME
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9 KJIACC

N KosunyecTBO 4acoB JIeKTPOHHbIE
]
Jara nudposbIe
n/ Tema ypoxka KoHTposbHbI IIpakTHYecKHu
Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
n e padoThlI e padoThbl
pecypcsl
[Ieproanueckuii 3aK0H.
bubmmnorexa LIOK
1 [Tepuoanueckast cucTeMa XUMHYECKUX 1
https://m.edsoo.ru/00adb59e
anemenToB 1. . MenaeneeBa
3aKOHOMEPHOCTU B U3MEHEHUU
2 CBOMCTB XMMHUUYECKHUX AJIIEMEHTOB 1 bubmorexa [IOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIAaTypa | bu6muoreka [JOK
HEOPTaHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunper XuMHu4eckoil CBSI3U U THITBI 1 bu6mmoreka [IOK
KPUCTAINIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponsnas pabora Nel no Teme

5 «IToBTOpenue u yrioybiaeHne 3SHaHUI 1 1
OCHOBHBIX Pa3/eNIoB Kypca 8 Kiacca»

6 Knaccudukanus XuMHIecKux | bubmmnoreka [JOK
peaKuil Mo pa3aIudHbIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTU XUMUYECKON

7 eakquu. IIoHsITHE O TOMOI€HHEIX U 1 Eubmiorexa OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[ToHsATHE 0 XMMHYECKOM PaBHOBECHH.

g @DakTOpPBI, BIUAIOIIHAE HA CKOPOCTh | bubnuorexa LIOK

XUMUYECKOU PEAKLUU U MTOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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OKuCINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bubmuoreka [JOK

XUMHNYCCKHUC CBOﬁCTBa, IIOJIY4YCHHUC,

9
peakunu https://m.edsoo.ru/00adcade
Teopust 3MEKTPOAUTUYECKON
10 nccormanu. CHiIbHbBIE U ci1a0ble bubnnorexa [IOK
a HHATH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 MoHHble ypaBHEHUS PEAKIIUNA bubnnorexa [IOK
yp peaxtt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIPECTABICHUN buGnnorexa [IOK
pUJI https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XHUMHUYECKHE CBOUCTBA COJIEU B CBETE
13 [IPECTAaBIEHUNA 00 bubnnorexa [IOK
et . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIHAIIIHT
14 Tloustue o ruapoanse coien bubnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMAaTU3 AL bubmuorexa [{OK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «PelreHue dKCrIepUMEHTAIILHBIX Eubmiorexa OK
p https://m.edsoo.ru/00addbfa
3a1a9y hitps://m.edsoo.ru/Vladdbia
KontponbHast pabota Ne2 o treme
17 «DNEKTPOIIUTHUECKAS TUCCOIINAIINI Eubmaorexa IIOK
p A HHATLHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO0mmas xapakTepucTHKa rajJoreHoOB.
18 XMUMHYECKHE CBOMCTBA Ha IIpUMEPE bubmmorexa TIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopon. ComnsiHasi KUCIIOTa, bu6mmoreka [IOK

https://m.edsoo.ru/00ade104
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IIPUMEHEHHE

[IpaxTuyeckas padota Ne 2 o reme

bubnmnorexa LIOK

20 «ITonydyeHue COITHOM KHUCIIOTHI,
' .. . https://m.edsoo.ru/00ade348
n3yuyeHue e€ CBONCTB»
Brruucnenust no ypaBHEHUSIM
21 €CK eal}clp i, €CJIN O 3 bubmmorexa [IOK
XUMUYECKHUX Wi, €CIIM OJIUH U
peartl A https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE
2 OO01as xapakTepuCcTHKa dJIEMEHTOB bu6muoreka [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
AJIOTpOonHbIE MOIU(DUKALIUU CEPBHI.
Haxoxnenue cepbl U €€ coeTMHEHU N bu6mmoreka [IOK
23 .
B IIpUpOJe. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopon, cTpoeHue, pu3nueckue bubmmorexa [JOK
Y XMMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KHCIIOTA,
25 dbusmaec Ie) ' €CKHE CBOWCTBA bubmorexa [IOK
M3UYECKUE U XUMUYECKHUE CBONCTB
’ https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XHUMHUYECKUE PEAKLINH, JIEIKAILNE B
OCHOBE TIPOMBIIIICHHOTO CTII0c00a
MOJIy4EHHUSI CEPHOMN KUCIIOTHI. bu6muoreka [JOK
26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaloIleH cpe/ibl COEUHEHUSIMHU
cepbl
7 Breruucienne MaccoBoOi JOIH BEIXOA bubmunoreka LIOK
NPOAYKTA PEaKLUN https://m.edsoo.ru/00adec8a
)3 OO01mast xapakTepuCcTHKa dJIEMEHTOB bu6nuoreka [JOK

VA-rpynmnsl. A30T, paclipocTpaHeHHE

https://m.edsoo.ru/00adeea6
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B IIpHUpoJie, PU3NYECKUE U
XHMHYECKHE CBOMCTBA

AmMHaK, ero Gu3nIecKue u

29 XHMHYCCKHE CBOMCTBA, ITOJIYUCHHUE U bubmmorera [IOK
’ Y https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpaxTuyeckas padota Ne 3 o reme
30 «ITomyyeHne aMMHyaKa, H3y4eHUE ero bubmorera [IOK
. Y Y https://m.edso00.ru/00adf180
CBOICTB»

31 A3oTHas KucioTa, e€ pusndeckue u bu6muoreka [IOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHuE HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATbHBIX

32 no0pennii. XUMHUYECKOE bubmmorexa TIOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOILEH Cpebl
COCIMHEHMSIMM a30Ta
Dochop. Okcun dhochopa (V) u

33 (I)OC(%)O pHaSI KI/ICJ'I((l))Ta Q)q)lfsn(qe)cxne u Bubnmorexa LHOK

p o https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJYyUYECHUE
Hcnonws3zoBanue GocdaToB B KauecTBe

14 MUHEPATBHBIX YI00PEHHIA. bu6nuoreka [JOK
3arpsi3HeHUE NPUPOJAHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHEHHE B

35 pu E e g)I/BI/III)IeCKII)/Ie 1 XUMHYECKHE bubmorexa TIOK

p P ACs https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuanl yriepoa, ux Gu3sndeckue u
YIIeP . L bubmuoreka [JOK
36 XHUMHUYECKHE CBOMCTBA.

DKOoJOTHYECKHE HpO6J'IeMI>I,

https://m.edsoo.ru/00adfebe
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CBsI3aHHBIE ¢ OKcuaoM yriaeposa (IV)

37 VYronbHasg KUCI0Ta U €€ COU bubmorexa [IOK
https://m.edso0o.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o teme

13 "TlosrydyeHune yrieKucsioro rasa. bub6muorexa [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauaNBHBIC TOHATHS 00
39 OpraHMYecKUX BelleCcTBaX KakK O bubmorexa LIOK
p https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX yTiepoaa
40 Kpemunii 1 ero coegnHeHAS bubmorexa LHOK
P https://m.edsoo.ru/00ac080a
[IpakTuueckas pabora Ne 5. Pemenue

A1 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubmmoreka [JOK
«Baxxnenme HeMeTaibl U UX https://m.edsoo.ru/00ae0bf2
COCJIMHEHUS
KonTponbnas pabora Ne3 o teme

42 «Baxnenmme HeMeTauIbl U UX buomorexa LIOK

https://m.edsoo.ru/00ae0el8
COCJIMHEHUS
OO6m1as XxapakTepucTUKa XUMHUECKUX
3JIEMEHTOB — METAJIJIOB.

43 Mertannmndeckas CBs3b U bubmuoreka [JOK
MeTalIMYecKas KpUCTaInYecKas https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKkre CBOMCTBa
METAJIJIOB
XuUMHYECKHE CBOMCTBA METAJITIOB.

. bubmmoreka [JOK

44 DIIEKTPOXUMHUYECKUH P

HaprI)I(eHI/Iﬁ MCTAIJIOB

https://m.edso0.ru/00ael156
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OO6mme cnocoOb! MOTyYeHUS
meTawIoB. CruiaBel. BeruncieHus mo

45 ABHEHUIM XUMHUYECKUX PEAKIUI bubmmorexa LOK
yp PEAKIHH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJAEPKUT
npuMecu
46 IlousTre 0 KOppPO3UU METAIIOB bubmmorexa TIOK
PP https://m.edsoo.ru/00ael1278
bubmuoreka [JOK
47 eJIo € MeTaJl
[lenounpie merael https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bu6nuoreka [JOK
KaJInsg https://m.edsoo.ru/00ael14b2
49 [[lenouyHO3eMeNbHBIC METAILIBI — bubnuoreka [JOK
KaJILIIUA Y MarHui https://m.edsoo.ru/00aelSe8
50 Bakneiime coeTuHEHUS KAJIBIUS bubmmorexa TIOK
A H https://m.edsoo.ru/00aelSe8
51 O000I11IeHNE U CUCTEMATH3ALMS
3HAaHUHU
5 JKEcTkoCTh BOMBI U CITIOCOOBI €& bubmuoreka [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
[TpaxTuyeckas padota Ne 6 o Teme
53 "XEcTKOCTEL BOIBI M METOEI €€ bubnnorexa [IOK
" 8 a https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bubmmnoreka LIOK
54 Airo 7
THOMHIHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U Bu6muoreka [JOK
THJIPOKCH]IA https://m.edsoo.ru/00aelc64
b K
56 Weneso noanoreka 1O

https://m.edsoo.ru/00ae1d86
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OKcupl, THAPOKCUABI U COJIU KeJe3a

bubmuoreka [JOK

57
(IT) m »xene3a (III) https://m.edsoo.ru/00ae35e6
58 O06o001IeHne U cUCTeMaTH3AIUS
3HAHUU
IIpakTuyeckas padora Ne 7. Pemenue
59 SKCHEPUMEHTAIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«Baxueiiye MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHHUS
Brruucnenust no ypaBHEHUSIM
XUMUYECKUX PEaKLU, €CIIN OJUH U3
60 peareHToB /1aH B H30bITKE WIH bubmuoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MAacCOBOM JOJIM BbIXOJIa MTPOAYKTa
peakuuu
61 O06o0011eHNe U CUCTeMaTU3AIUS
3HAHUU
KonTponbHas padora Ne4 o teme
62 «BaxxHenmme MEeTaJlIbl U UX
COCTMHECHUS
63 BemectBa 1 matepualsl B bu6nuoreka [JOK
MOBCEIHEBHOM JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHYECKOE 3arps3HEHNE bubnmoreka [JOK
OKpYXaloIlei cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumum B perieHnn Bubmuoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6o01IeHHE U bu6mmoreka [JOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBurlit ypok. O6001eHue 1 bu6nuoreka [JOK
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NEPEYEHb (KOOU®UKATOP) NPOBEPAEMbIX TPEBOBAHUN
K PE3YJIbTATAM OCBOEHUA OCHOBHOW OBEPA30BATEJIbHON
NMPOrPAMMbI OCHOBHOI'O OBLLUEITO OBPA3OBAHUA
N SNIEMEHTOB COAEPXAHUA MO XUMUU

Jj1s mpoBeieHUsI OCHOBHOI'O TOCYAapCTBEHHOTO AK3aMeHa 1o xumuu (nanee — OI'D
0 XHWMHH) HCIOJB3YETCs IMepeueHb (KoAu(pUKaTop) IpOBEPsSEMbIX TpeOOBaHUMN
K pe3yJbTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa30BaHMsI U AJIEMEHTOB COJEP/KAHUS.

NMpoBepsiemble Ha OI'D Nno xumMun TpeboBaHUA K pe3yrnbTataM OCBO€HUS OCHOBHOM
obpa3oBaTenbHOM NPOrpaMMbl OCHOBHOIO o6Liero o6pasoBaHusi

Kon [TpoBepsiembie TPeOOBAaHMUS K IPEIMETHBIM pe3yJIbTaTaM 0a30BOT0 YPOBHS OCBOCHHSI
npoBepsic | OCHOBHOW 00pa30oBaTEILHON MPOTrPaMMbl OCHOBHOTO OOIIIEro 00pa30BaHMs HA OCHOBE
MOTO dIrocC

TpeGoBaH
ust

1 [IpencraBnenue:

1.1 0 II03HABAE€MOCTH SIBIICHHUI npupoabl, NMOHUMAHUC O0OBEKTHUBHOH 3HAYNMOCTH OCHOB
XUMHUYECKOH HAayYKH KakK obiactu COBpPCMCHHOI'O0 €CTCCTBO3HAHUA, KOMIIOHCHTA 06H.[eﬁ
KYJbTYpbl H HpaKTquCKOﬁ ACATCIIBHOCTU 4YCJIOBCKAa B YCJIOBUAX COBPEMEHHOI'O
06H.[€CTB8.; IIOHUMAHHUEC MECTAa XUMUH CPCAU APYTHUX CCTCCTBCHHBIX HAYK

1.2 O HAYYHBIX MCTOAAX IMO3HAHHA, B TOM YHCJIC SKCIHCPUMCHTAJIBHBIX U TCOPCTUUCCKUX
MCTOAaxX HCCIICAOBAHUA BCHICCTB U U3YUYCHUA XUMHYCCKUX peaKHHﬁ; YMCHUC
HCIIOJb30BAaTh MOACIN IJIA 00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYIJI

1.3 0 cdepax npoheCcCHOHATBLHOW NEATEeITHPHOCTH, CBS3aHHBIX C XHMHEU M COBPEMEHHBIMH
TEXHOJIOIUsIMHU, OCHOBAHHBIMH Ha JOCTHXCHUAX XUMHYECKOH HAayKH, 4YTO IIO3BOJIUT
oOyyaroluMcsi paccMaTpuBaTh XUMHUIO Kak cdepy cBoer Oynyiielt nmpodeccuoHaaIbHOM
JIESATEIIBHOCTH M C/AENaTh OCO3HAHHBIM BBIOOP XMMHUM KaK NPOQUIBHOTO MpeAMeTa MpHu
mepexo/ie Ha YPOBEHb CPeAHETo o0Iero oopa3oBaHus

2 BiageHue cucteMoll XMMHUYECKMX 3HAHMM U YMEHHUE IPUMEHATH CUCTEMY
XUMUYECKHUX 3HAHMM, KOTOPasi BKJIIOYAET:

2.1 BAXHENIINE XUMHUYECKUE MOHATHS: XUMUYECKUI dJIEMEHT, aTOM, MOJIEKYJIA, BELIECTBO,
MPOCTOE U CIO0KHOE BEILIECTBO, OJHOPOAHAS U HEOJAHOPOJHAS CMECh, OTHOCHTEIbHBIE
aTOMHAasi ¥ MOJIEKYJISIpHAsT MAacChl, KOJMYECTBO BELIECTBA, MOJb, MOJSpHas Macca,
MOJIIPHBINA 00BEM, OKCHJI, KHCJIOTa, OCHOBAaHWE, COJb (CpeIHss), XUMHYECKas




peakuus, peakuy COCINHEHUS, PEAKIUHN PA3JIOKECHUS, PEAKIIUNA 3aMEILICHUsA, DPEAKLUN
oOMeHa, TemaoBoi 3(p(deKkT peakuuu, 5K30-U 3HIOTEPMUYECKHE PEaKIHH, PacTBOP,
MaccoBasi J0Js XMMHMUYECKOTO JJIEMEHTa B COCIMHEHUH, MaccoBas JOJS U NPOLICHTHAs
KOHIIEHTpallKs BEIIECTBA B pacTBOPE, SAPO aTOMa, DJIEKTPOHHBIN CIIOM aroMma, aTOMHas
opOuTasp, paguyc aTomMa, BaJIEHTHOCTb, CTEIEHb OKHCIICHUS, XUMHUYECKas CBS3b,
3JEKTPOOTPULATENILHOCTD, MOJISIPHAsE U HEINOJSApHAas KOBAJIEHTHAs CBA3b, MOHHAs
CBSI3b, METAJJIMUECKas CBs3b, KpPUCTAJUIMYECKas pelieTka (aTomMHas, WOHHa,
MeTaJuIn4yecKas, MOJICKYJsipHasi), UOH, KAaTUOH, aHMOH, SJIEKTPOJIUT U HEIJIECKTPOJIHT,
AJIEKTPOJIUTUYECKAss  JTUCCOIMALIMS, pPEAaKIMH HOHHOTO OOMEHa, OKHCIUTEIbHO-
BOCCTaHOBUTEIIbHBIE peakuuy, OKHUCJIUTENb W BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTAHOBJICHHE, JJICKTPOJIM3, XUMHUYECKOE PABHOBECHE, O0OpaTuMble U HEOOpaTHMBbIE
peakuu, CKOpPOCTb XMMHMUYECKOW peakuuu, kataiuszatop, [IJIK, xopposus meramios,
CILIaBBI

22

OCHOBOIIOJIATraloIINe 3aKOHbl XUMUU: 3aKOH COXPAHEHHSI MACChl, IEPUOJUYECKUN 3aKOH
J.. MenneneeBa, 3aKOH IMTOCTOSIHCTBA COCTaBa, 3aKOH ABOraapo
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TeOpUu XUMUH: ATOMHO-MOJIEKYJIIpHAas Teopus, TEopHst
JIEKTPOJUTUYECKON AUCCOLMALINHI

Brnanenue ocHOBaMy XMMUYECKOW TPaMOTHOCTH, BKJIFOUAOLIEH:

3.1

YMCHUC IPABUJIBHO HCIIOJIL30BATh M3YYCHHBIC BCIICCTBA W MaTCpUAJIbl (B TOM YHUCIIC
MUHEpaJIbHBIE YAOOpEHUs, METAIbl M CIUIaBbl, MPOAYKTHI MEepepabOTKH MPUPOTHBIX
HMCTOYHUKOB YTJIEBOJOPOAOB (YIJIsI, MPUPOTHOTO Tas3a, HEPTH) B OBITY, CEITHCKOM
XO3AHCTBE, HA MPOU3BOJICTBE W TIOHUMAHWUE 3HAYCHHS KHPOB, OCIKOB, YTJIEBOIOB JUIS
OpraHu3Ma 4YelIOBeKa; YMEHHE MpPOTHO3UPOBATh BIIMSHHUE BEIIECTB M XUMHYECKUX
MPOIIECCOB Ha OPTaHU3M YEJIOBEKa ¥ OKPYKAIOIILYIO IPUPOTHYIO CPEIy

32

YMEHHE MHTETPHUPOBATH XMMHUYECKHE 3HAHUS CO 3HAHUSAMHU JIPYTHX YUEOHBIX
MIPEAMETOB

3.3

HAJINYME ONbITa paObOTHI C PA3TUYHBIMU UCTOYHUKAMU MH(OPMAIMU 110 XUMUH (Hay4yHas
Y Hay4HO-IIOIYJIApHAsl IUTEPATypa, CJIOBAPH, CIIPABOUYHUKH, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHNBATDH I/IH(I)OpMaI_[I/IIO 0 BCIICCTBAX, UX MPCBpaAlICHUAX H
MPAKTUYCCKOM TIPUMCHCHHUHM ©W YMCHHEC MHCIIOJIB30BATh €€ MIJId PCUHICHUA y‘-Ie6HO-
IIO3HABaTCJIbHBIX 3a1a4




Bnanenne ocHOBaMH NOHATHMHOTO ammapara U CHUMBOJIMYECKOTO S3bIKA XUMHUM JUIS
cocTaBlieHUs! (POpPMyJ HEOPraHMYECKHUX BEIECTB, YPAaBHEHHH XUMHUYECKUX PpEaKIIMii;
ocHoBaMu xuMmuueckoil HomeHknaTypsl (IUPAC u TpuBuanbHOi)

5 YMeHue OOBSCHATH CBs3b TOJOXKEHUs odyeMeHTa B [lepumomudeckoil cucreme ¢
YHUCIIOBBIMHM XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMHUYECKHX D3JEMEHTOB (COCTaB U
3apsn  sAApa, o0IIee YHCIIO  DJIEKTPOHOB), PACHpPEICIICHHEM  JJICKTPOHOB IO
SHEPreTUYECKUM YPOBHSAM aTOMOB MEPBBIX TPEX MEPUOI0B, KA U KaJIbIIUS

6 IIpencraBnenne O MEPUOAMYECKOM 3aBUCUMOCTH CBOMCTB XHMHYECKHUX JJIEMEHTOB
(pamuyc aroma, SIEKTPOOTPHUIATEIBHOCTH), TPOCTHIX U CIOXHBIX BEIIECTB OT
MOJIOKEHUs 3JieMeHTOB B llepuoguyeckoit cucreme (B MajibiX MepUofax M TIAaBHBIX
HNOJTrPYyINIax) U 3JIEKTPOHHOTO CTPOCHUS aTOMa

7 YMeHnue KinaccupuIrpoBaTh:

7.1 XUMUYECKHE AIEMEHTBI
7.2 HEOpPraHMYECKUE BEIEeCTBA
73 XAMUYECKHUE PEAKITUHA
8 YMeHue onpenensrs:
8.1 BAJICHTHOCTh M CTENEHb OKHMCIICHHUS] XMMHUYECKHX 3JIEMEHTOB, 3aps]i MOHA
8.2 BUJ  XMUMHYECKOHN CBSI3M W TUN  KPUCTAUIMYECKON CTPYKTYpBI B
COETMHEHUSX
8.3 XapaxkTep Cpe/bl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHHIA)
8.4 OKHCJIMTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBaTh (PU3NIECKHe U XUMUIECKHIE CBOWCTRA!

9.1 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOAOPO, rpaduT, anMas, KpeMHuUH, a3ot, ¢ochop,
cepa, XJIop, HaTpuH, KaJIui, MarHui, KaiabLHi, aTFOMUHUM, XKeJe30)
9.2 CJIOXHBIX BEIIECTB, B TOM YHCIIE€ UX BOJHBIX PACTBOPOB (BOAa, aMMHUAK, XJIOPOBOIOPO/I,

CEpPOBOJIOPOJ, OKCHUIIBI U THApPOKcUabl MeTtauioB | — I[A rpymnm, amomuHus, Menu
(II), munka, xenesa (II u III), okcunsl yraepoma (II u IV), xpemuus (IV), asora u
tdocdopa (III u V), cepst (IV u VI), cepuucras, cepHas, a3otucras, a3otHas, GocdopHas,
yTOJIbHASL, KPEMHUEBAs! KUCIOTA U UX COJIH)




9.3

IIPpOrHO3UPOBATh n XapaKTCpHU30BaTb CBOMCTBaA BCIICCTB B 3aBHUCHMMOCTH
OT HMX CcOoCTaBa MU CTPOCHUsA, NPHUMCHCHHE BCHICCTB B 3aBUCHUMOCTH OT HX CBOﬁCTB,
BO3MOXXHOCTD IMPOTCKAHUA XUMHYCCKUX npeBpameHHfI B PA3JIMYHBIX YCIIOBUAX

10 YMeHHe cOCTaBIsATh MOJIEKYJISIPHBIE U MOHHBIE YPABHEHUS PEakLUid, B TOM YHCIIE:

10.1 peakIuii HOHHOTO OOMEHA

10.2 OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKLINN

10.3 WUTIOCTPUPYIOLINX XUMHUYECKHUE CBOWMCTBA  HU3yUYEHHBIX KJIacCOB (TpyI)
HEOPraHMYECKUX BEILECTB

10.4 MOATBEPKIAIOIINX FTEHETUYECKYIO B3aUMOCBSI3b MEK/y HUMU

11 YMeHue BBIYUCIATH (IPOBOIUTH PACUETHI):

11.1 OTHOCHUTEJIbHYIO MOJIEKYJISIPHY O U MOJSIPHYIO  MacChl  BEILECTB,
MAacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSIUHEHUH

11.2 MAaCCOBYIO JOJIFO BELIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB

11.4 M0 ypaBHEHUSAM XUMUYECKUX PEaKIUH M HaXOAUTh KOJUYECTBO BEIIECTBA,
00BEM B MacCy pEeareHTOB WK MPOAYKTOB PEAKITUI

12 Brnanenue (3HaHHE OCHOB):

12.1 OCHOBHBIMM METOJaMHU HAy4YHOTO IO3HaHUS (HAOJIOJIEHUE, U3MEPEHHUE, DKCIEPUMEHT,
MOJICJIMPOBAHKE) TPU HM3YYCHHH BEIIECTB M  XUMUYECKUX  SIBJICHUH;  YMEHHE
chopMyIUpoOBaTh TPOOIEMY U IPEIIIOKUTH ITyTH €€ PEIICHUS

12.2 Oe3omacHoit paboThl C XUMHUYECKHUMH BEIIECTBAMH, XUMHUYECKOU MOCYI0i
1 1a00paTOPHBIM 000PYIOBaHUEM

12.3 MpaBWJIaMU 0€30I11aCHOTO OOpAICHHS C BEIIECTBAMH, MCIIOIh3yEeMBIMU B TTOBCEIHEBHOM
KU3HH, TIpaBUJIaMU TIOBEJACHHUS B LENMAX COEPEKEHUS 370pOBbS U OKPYKAIOIIEH
MIPUPOHON Cpe/ibl; MOHUMAaHUE Bpeia (0MacHOCTH) BO3JICUCTBHS HA JKUBBIE OPTraHU3MbI
OTIPEICTICHHBIX BEIIECTB, CIMOCOOOB YMEHBINCHUS W TPEJOTBPAIICHHUS WX BPEIHOTO
BO3JICUCTBUSA

13 Hannumne nmpakTruecknx HaBBHIKOB TUTAHUPOBAHMSI U OCYIIECTBIEHUS CIETYIOIMIMNX

XUMHUYCCKHUX SKCIICPUMCHTOB:




13.1

M3y4YeHre U onucanue GU3NYEeCKUX CBOMCTB BEIECTB; 03HAKOMIICHHE C (PU3MUECKUMU U
XUMHYECKUMH  SIBJICHUSIMHM;  ONBITHI, WUTIOCTPUPYIOUIUE TMPU3HAKK MPOTEKAHUS
XUMHUYECKUX PEAKIUN

13.2

H3y4YEHHUE CIIOCOO0B pa3e/ICHHsI CMeCeit
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MOJIYUYCHHUEC KUCIIOpOJda U U3YyUYCHHUEC €Iro CBOI>'ICTB; MOJIy4YCHHEC BOAOPOJAa U U3YUYCHHUEC €TI0
CBOﬁCTB; IMMOJIYYCHHC YTJICKUCIIOTO Ira3da U U3YyUCHUC €TI0 CBOP’ICTB; NOJIyUCHUEC aMMHUaKa U
HU3YyUYCHUC €TO CBOMCTB

134

MIPUTOTOBJICHHE pacTBOpOB C  OmpejeneHHOH MaccoBoll  nonei
PacTBOPEHHOTO BELLIECTBA

13.5

IIPUMEHEHUE  HMHJAUKATOPOB (J1akmyca, METHJIOpaHKa u
beHondrangenna) Ui ONPEIEICHUs XapaKTepa CpeIbl B pACTBOPaX KUCIOT U IIEI0ven

13.6

HUCCICAOBAaHUEC M OIIMCAHUC CBOICTB HCOPTraHUYCCKUX BCHICCTB PA3JIMYHBIX KJIIACCOB;
HU3YUCHHEC BSaHMOHeﬁCTBHﬂ KHCJIOT ¢ ME€TaJUIaMH, OKCHJaMH METAJIJIOB, paCTBOPUMBIMHA N
HEpaCTBOPHMMBIMU OCHOBAaHUAMH, COJISAMH; IIOJTYYCHHE HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHHC OOHOTO MCTAJUIa APYTMM U3 paCcTBOpa COJIU; UCCIICAOBAHNC aM(bOTepHLIX
CBOICTB THAPOKCUAOB aAJTIIOMHWHHUA U ITUHKA

13.7

pemeHI/Ie BKCHepI/IMeHTaJ'II)HI)IX 3aa4 110 TeMaM. «OCHOBHI)IC KJIaCChI HeOpFaHI/I‘IGCKI/IX
COCTMHCHUIDY,; «DNEKTPOIUTHYECKAS
Iucconuanusy; «BakHeHimne HeMeTalUIbl W HUX COECIUHEHUSD,

«Baxuelme MeTaIbl X UX COEIUHEHU

13.8

XAMHAYECKHE OKCIEPUMEHTHI, WUIIOCTPUPYIONIME TPU3HAKKM TPOTCKAHUS  PEaKIuit
HMOHHOI0 OOMEHA; KayeCTBEHHbIE DPEaKIMU Ha MPUCYTCTBYIOLIME B BOAHBIX PAaCTBOPAX
WOHBI: XJIOpUA-, OpOMHI-, HOAUI-, cyinbdar-, docdar-, kKapOOHAT-, CUIMKAT-aHUOHBI,
TUAPOKCHU/I-MOHBI, KaTUOHBl aMMOHHUSI, MarHusi, Kajblus, aTlOMHHHS, kene3a (2+) u
xenes3a (3+), menu (2+), nMHKA

14

VYMeHnue:

14.1

NPpEACTABJIATh PE3YJIbTAThl OKCIICPUMCHTA B (I)opMe BBIBOAOB, A0KAa3aTCJILCTB, l"pa(pI/IKOB
n Ta6JII/II_I H BBIABJIATH SMIIUPUYICCKHUEC 3aKOHOMEPHOCTU

14.2

YCTaHABIMBATh CBSI3M MEXIy peajbHO HAOIIOJACMBIMH XUMHYCCKUMHU SIBICHUSMH WU
nponeccamMm, IMPOUCXOAAIIMMU B MAKpO- W MHUKPOMHPE, 00BACHATH MMPUYIHNHBI
MHOT000pa3usi BEUIeCTB




I'Iepe'-IeHb ANIieMeHTOB coaepXxXaHus, npoBepsAeMbiX Ha OCHOBHOM rocygapcrtBeHHOM
JK3aMeHe No XmMmuun

Kon [TpoBepsieMblii 3IEMEHT COJIEPIKAHUS

1 HepBOHa‘IaJ'ILHBIe XUMHNYCCKHEC ITOHATHUA

1.1 | Yucrele BemecTBa U cMecu. CriocoObI pa3/ieeHus CMeceid

1.2 | AToMBI ¥ MOJIEKYJIbl. XHUMHYECKHE 3JIE€MEHThl. CHUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTbie U CHOXKHBIE BEIIECTBA.

1.3 | Xumuueckas ¢opmysa. BajeHTHOCTb aTOMOB XHUMHUYECKUX 3JIeMEHTOB. CTeneHb
OKHCIICHUS

1.4 | 3akoH MOCTOSTHCTBA COCTaBa BCIICCTB. OTtHocuTenbHas aToMHas Macca. OTHOCHUTEIbHAS
MOJICKYJISIpHAA Macca. MaccoBas 101 XUMHUYECKOTO 3JIEMEHTA B COCAMHEHU U

1.5 | KonngectBo BeniectBa. Mousib. MosnsipHas Mmacca. MossipHbIit 00beM razoB. Bzaumocssizb
KOJIMYECTBA, MACChl M YUCJIa CTPYKTYPHBIX €AVHUL] BELIECTBA

1.6 | ®usnueckue U XUMUYECKHE SIBJICHHSI. XUMUYecKas peaklus 1 ee MPU3HaKU. 3aKOH
COXpaHEHMs MacChl BEIIECTB. XMUMUUYECKHE YPAaBHEHHUSI

2 | Ilepnonnueckuii 3akoH u lleprnoanyeckas cucrema XuMuyeckux anemeHTos J[. 1.
MenaeneeBa. CTpoeHHE aTOMOB

2.1 | [lepuonnueckuit 3akoH. Ilepuogmueckas cuctema XuMHUueckux a3nemeHtoB JI.U.
MenpgeneeBa. [lepuoasl u rpynnsl. @U3ndeckuii CMbICI MOPSAKOBOTO HOMEpPA, HOMEPOB
MepUoJia U TPYIIbI dJIEMEHTa

2.2 | Ctpoenue artomoB. CocraB aromublx saep. HW3oromsl. OnextpoHbl. CrTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB NEpBbIX 20 XMMHUYECKUX 1eMEHTOB llepmonnyeckoii
cucremsl .M. Menaeneesa

2.3 BaKOHOMepHOCTI/I B U3MCHEHHM CBOMCTB XHMHYECKMX DBJIECMEHTOB ICPBBIX TPEX
nepnuoaos, KaJiys, KaJlblusa (pa;uzlyca aTOMOB, QJICKTPOOTPULATCIIbHOCTH,
METATIMYCCKUX M HCMCTAJNIMYCCKUX CBOfICTB) n ux COGI[I/IHGHI/If/'I B COOTBCTCTBHH C
ITOJIOKCHHUEM J3JIEMCHTOB B HepHOJIHIICCKOfI CUCTEMC U CTPOCHHUEM UX aTOMOB

3 | CTpoeHue BeliecTBa

3.1 | Xumuueckas  CBS3b. KoBasientHast  (momsipHast ¥ HEMOJsIpHAs) CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUUYECKUX 3JIeMEHTOB. MoHHas cBsi3b. Mertamnuyeckas
CBSI3b
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Tunsl KPUCTAIUIMUECKUX PEUIETOK (aTOMHAs, MOHHAs, METAJUIMYECKasi), 3aBUCUMOCTb CBOWCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKHU U BU/IA XUMUYECKON CBS3U

Baxwueiiue NpEACTABUTCIIM HCOPraHUYCCKUX BCIICCTB. Hemertannsl 1 uX COEJUHEHHUS.
MeTamisl ¥ UX COSANHCHUS

4.1

Knaccugukaius 1 HOMEHKIaTypa HEOPraHUUYEeCKUX COEAMHEHUI: OKCUIOB (coeobpasyromue:

OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HecoseoOpa3yrone; OCHOBaHUM  (IIEIOYM M HEPACTBOPUMBIE OCHOBAHUS); KHUCIOT
(xucnmopoacoaepkae M OSCKUCIOPOIHBIE, OJHOOCHOBHBIE W MHOTOOCHOBHBIE); COJIEH
(CpeHUX M KUCTIBIX)

42

®duznyeckue u XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAIIOB: BOAOPO/A,
XJI0pa, KACIOpOoa, Cepbl, a30Ta, hocdopa, yriepoaa, KpeMHU

43

du3nyeckrue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJUIOB: JIMTUSA, HATPpUA, KaJIWd,
MarHus 1 KaJlbIius, aJiOMHUHUA, KCJIC3a. aﬂeKTpOXI/IMI/I‘{eCKI/Iﬁ pax HaHpH)KCHI/Iﬁ MCTAJlJIOB

44

dusnueckue u XHUMHYCCKHEC CBOICTBa BOAOPOAHBIX COCTUHECHUN
HEMCTAJJIOB: XJIOPpOBOAOPOAA, CECPOBOAOPOAA, aMMHUAKa

4.5

duznueckre U XUMHUYECKHE CBOMCTBa OKCHI0B HemeTauioB: cepel (IV, VI), azora (I, IV, V),
docdopa (111, V), yraepona (I, IV), kpemuus (IV). [lonydeHrne oKCHI0B HEMETAIIIIOB

4.6

Xumuueckue cBoicTBa okcuaoB: MetauioB [A — IIIA rpynn, uunka, meau
(IT) m xxenesa (11, I1I). [lonydyeHne okcua0B METAIIIOB

4.7

XUMUYECKHE CBOWMCTBA  OCHOBAaHMW M aM(OTEpPHBIX THIPOKCHIOB (HA MpUMEpE
THJIPOKCUIIOB QJIIOMHHMS, Kene3a, UuHKa). llomyuenume ocHoBaHuii u  amM(pOTEpHBIX
TUAPOKCUIIOB

4.8

OO0ume XMMHUYECKHE CBOWCTBA KHCJOT: XJIOPOBOJOPOJHOHM, CEPOBOJOPOJHOM, CEPHUCTOMH,
CepHOH, a30THOU, (ochopHON, KPEeMHUEBOW, yroibHOH. (OcoOble XHUMHYECKHE CBOWCTBa
KOHLICHTPUPOBAHHOW CEpHOM M a30THOM KMCIIOT. [lomydeHne kucior

49

OO0mme xuMuIecKkre cBoicTBa cpenHux coineil. [Tomyuenne coneit

4.10

[Toyuenue, cobupanue, pacro3HaBaHHE BOJIOPOAA, KUCIOPOIA, aMMHAKa, YTIEKHCIIOTO ra3a
B J1abOpaTopuu

4.11

[Tonyuenne amMmmMuaka, CEpHOM M a30THOM KHUCIOT B MPOMBINIIEHHOCTH. OOIIHe CrocoObI
MOJIyYEHUSI METAJJIOB

4.12

I'eneTnueckas cBsI3b MCXKAY KJIaCCaMU HCOPIraHNYCCKUX COGI[I/IHCHI/Iﬁ

XHUMHUYECKHE pCaKku




5.1 | Knaccudukanus XUMHYECKHX peakUuid MO pa3IudyHbIM IMpU3HAKAM: [0 YHUCIY U COCTaBY
YYacTBYIOUIMX B pEAKLMU BEUIECTB, MO TEIIOBOMY 3G (deKTy, Mo H3MEHEHHIO CTemeHen
OKHCJICHUSI XUMUYECKUX IJIEMEHTOB

5.2 | TermoBoit 3heKT XUMUUYECKON PEaKIUU, TEPMOXUMUUYECKUE YpPaBHEHUS. DK30- U
SHIO0TEPMUUYECKHE peakuu. TepMOXUMUYECKUEe ypaBHEHUS

5.3 | OKuCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. Oxucnurenu u
BOCCTaHOBUTENH. [Ipollecchl OKUCICHHS U BOCCTAaHOBICHHS. OJIEKTPOHHBIA OamaHC
OKHCITUTETHFHO-BOCCTAHOBUTEIILHON PEAKITNN

5.4 | Teopusi DIEKTPONUTHYECKOM aucconuanuu. KaThoHBI, AaHHOHBL.  DIEKTPOJIUTHl U
HEATeKTPONUThl. CUIIbHBIC U Clla0ble IEKTPOIUThL. CTENeHb JUCCOIUAIIH

5.5 | Peakuuu noHHOTO OOMEHa. Y CIIOBHS IPOTEKaHUS PEaKInii HOHHOTO 0OMEHA, MOJTHBIC U
COKpalllCHHbIE HOHHBIE YPAaBHEHUS PEaAKIINI

6 | Xumus 1 oKpy’Karomas cpesa

6.1 | BemectBa 1 MaTepuanbl B IMOBCEAHEBHOW JKHU3HHM 4YellOBeKa. be3zomacHoe HCMonb30BaHHE
BEIIECTB U XMMHUYECKUX peakiuii B maboparopuun u ObiTy. [lepBas moMoIbh MPU XUMUYIECKUX
0’KOTaX U OTPABJICHHSIX

6.2 | XuMu4ecKkoe 3arpsi3HEHHE OKpYyXarollel cpeibl (KUCIOTHBIE MOKIU, 3arps3HEHHE IOYBHI,
BO3JlyXa H BOJOEMOB), CIIOCOOBI ero mpenorBpamienus IlpemenpHas — gomycTUMas
koHuentpanus BemectB (IIJIK). Pomp Xumum B permieHWH 5KOJOTHUECKHX MPOoOJIeM.
Ycunenue napHukoBoro 3¢ ¢hekra, pa3pyleHue 030HOBOTO CIIOs

6.3 | [Ipumenenue cepsl, a30Ta, pocdopa, yriaepoia, KpeMHUS K KX COSTMHEHHUH B OBITY, METUIIMHE,
MPOMBIIICHHOCTH W CEIhCKOM Xo3siicTBe. IlpuMeHeHne MeTalaoB U CIUIaBOB  (CTalb,
YyTyH, IIOPATIOMHHHUI, OpoH3a) B OBITY U MPOMBIIUICHHOCTH UX coeauHeHuil. [lonstue o
KOPpPO3UHU METAJIOB, OCHOBHBIE CITIOCOOBI 3aLIUTHI UX OT KOPPO3UHU

6.4 | [IlpupoaHbIe UCTOYHUKH YTIIEBOJAOPOAOB (Yroyib, IPUPOIHBIN a3, HEDTH), IPOIYKTHI UX
nepepaboTku (O€H3UH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5 | [lepBoHauanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSNMHEHHSX yriepoaa (MeTaH,
9TaH, TWIEH, alleTUJIeH, 3TaHOJ, [NIMLEPHUH, YKCycHasd kuciota). [lonstue o Ouosnornyecku
Ba)XHBIX BEIIIECTBAX: JKHUpaX, OENMKax, yrieBOJAaX — U UX POJIH B KU3HU YeIIOBEKa

7 | Pacuersr:

7.1 | mo hopMyaM XUMHUYECKUX COSTUHEHUIN

7.2 | Macchl (MaccoBOIl) 10JIM PACTBOPEHHOT'O BEILIECTBA B PACTBOPE

7.3 | 10 XUMUYECKUM ypaBHEHUSM




YYEBHO-METOAUYECKOE OBECIMNEYEHUE OBPA30OBATEJIbHOIO NPOLIECCA
OBA3ATEJIbHbIE YHYEBHbLIE MATEPUAIbI ANA YYEHUKA

* Xumus: 8- knacc: 6a3oBbif YpoBeHb: y4ebHUK; 5-e nsgaHune, nepepaboTtaHHoe
MabpuenaH O.C., OctpoymoB W.I'., Cnagkos C.A. AkunoHepHoe obLecTBo
«M3patenbcTBO «[1pocBelieHne»

* Xumus: 9-1 knacc: 6a3oBbif YpoBeEHb: y4ebHUK; 5-e nsgaHune, nepepaboTtaHHoe
MabpuensH O.C., Octpoymos W.I., Cnagkos C.A. AKUNMOHepPHOe 00LLecTBO
«MN3patenbcTBO «[1pocBelieHne»

METOAOWYECKUE MATEPUATNDbI ANA YYUTENA

*Xvmna (6asoBbin ypoBeHb). Peanusauma TtpebosaHun PrOC ocHoOBHOro obuiero
obpasoBaHus: meTogudeckoe nocobue ansa yuutens / KasepuHa A. A., MNuuyrunHa IM.B.;

noa pea. I'. B. MuuyrnHon. M. : ®IBHY «UHCTUTYT cTpaTernn passutua obpasoBaHus
PAO», 2022. 81 c.:

*MeTogmyeckne Kemcbl Ans OCHOBHOro obuiero obpas3oBaHUs: CNOXHblE BOMPOCHI
npenogaBaHusa y4ebHbix npeameToB. Xumus. https://content.edsoo.ru






