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IMNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma no XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTenbHON POrpaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHuUsl, MPEICTABIECHHBIX
B ®I'OC OO0, a Takxe Ha OcCHOBe ¢eaepanbHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIUU MPENOJaBaHUsl Y4EOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumum Aa€T TPEACTaBICHHE O IIENSIX, OOIIeW cTpareruu
oOy4eHHsi, BOCHUTAHUS U PA3BUTHUS OOYYAIOIIMUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABIIMBAET 00s13aTeNIbHOE IIPEAMETHOE COJIEpKaHMUE,
IpPEAYCMATPUBAET PACIpENEICHUE €ro I0 KiaccaM M CTPYKTYPUPOBAaHHME IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEepUCTHKU COZIepIKaHUS, PEKOMEHAYEMYIO
MOCJIENOBATENBHOCTh  M3YYEHHUSI XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKM Yy4yeOHOro Impolecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaroluxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOU
IPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yibTaTaM 00y4YeHUs XUMUU HAa YPOBHE LieJIeH U3yUYeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENIBLHON JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro NnpejcTaBjIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POpMUpPYEMbIE XUMHEH NpPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUd U 00 SBOIIOLUMHU BEUIECTB B MPUPOJE, O MYTAX pEUIeHUs riI00aabHBIX
npoOJjieM yCTOMYHMBOTO PA3BHTHS YEIOBEUCCTBA — CBHIPhEBOM, IHEPIETHUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30IaCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET  pealu3aludd  BO3MOXKHOCTEM  JJid  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI IMYHOCTH, €€ 001IeH 1 (PyHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHME MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOM  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEAOBATEIbCKMX YMEHHMM, HEOOXOJMMBIX KaK B
NOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOMN ESITEIbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoMm B GOpMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCS;



croco0cTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
00pa3oBaHUE O0yYArOITUXCSI.

JlanHple HampaBiieHHs B OOYyYEHMHM XHMHH OOECHEYMBAIOTCS CHELU(PUKON
colepxkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  TMEJarorudecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUU Ha OINpPEAeIEHHOM dTare eé
pa3BUTHSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHUsI OPUCHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX MOHSITUI
OpraHUYECKON XHUMUMU.

CtpykTypa coaepkaHus MPOrpaMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona K €€ m3ydeHuro. CoaepKaHHWE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakimu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 TPHUHIIUITY
MOCJIEI0OBATENBHOTO PAa3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

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

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

— YYEHHS O CTPOEHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJUTHYECKON JTUCCOIMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHWS PACCMATPUBAKOTCS HA OCHOBE OSMIIMPUYECKH
MIOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSS (QYHKIMKA OOBICHEHHS] M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO0 MPUMEHEHUSI W MOJy4YeHUSs
M3Yy4aeMbIX BEIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMMUAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJAbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
MeTOoJaM MO3HaHUs B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4YeOHbIX NpeaMeToB: «OKpYyKaloMid MUPY,
«bwuomnorus. 5-7 xkiacce» u «dusnka. 7 Kinacey.

[Ipu wu3ydyeHUH XUMHUU TNPOUCXOAUT (PopMUpOBaHME 3HAHUN OCHOB
XUMUYECKON HAyKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOM
NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTra COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — BaKHEHUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJIOKCHHM,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUH B Y4YEOHO-TIO3HABATEIHHOM M Yy4eOHO-HCCIIENOBATEIHCKON
NEATeIbHOCTH, OCBOEHUU TpaBWJl O€30MaCHOrO0 OOpallleHHs C BEIIECTBAMU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaXKHOE
3Ha4YCHUE MPUOOPEI TaKue e, KaK:

— (opMHpoBaHUE WHTEIUNICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHNIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSITHIO PEUICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUS] Ha CHCTEeMaTH4ecKoe MpUOOIIeHUE
00yJarommxcsi K CaMOCTOATENIbHOM IO3HABATEIbHOU JESATEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHUBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHue YCIOBUM, CITOCOOCTBYIOMUX MPHUOOPETEHUIO 00YYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIIMI), WUMCIOINX yHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICITEILHOCTH;

— (dopmupoBanue oOmEeld (QyHKIIMOHATBHOH W  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBACHITH U OICHUBATH SIBJICHUS
OKPYIKAaIOIIEer0o MHpa, WCIOJIb3yS 3HAHWUS M OIBIT, MOJYYEHHBIC TMPU HU3YYECHUHU
XUMUHU, TPUMEHATh HMX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMmupoBaHHe y OOydYalOIMXCA T'yMAaHUCTHYECKUX OTHOIICHUMH,
NOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eaecoo0pa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B LEIAX
COXPaHEHHMS CBOETO 3J0POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHUS  OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANPABJICHHOCTU JATbHEUIIEro
o0yueHwus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX JUISI M3yYEHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Posib XUMHUM B KU3HHU YeJIOBEKa. XUMUS B CUCTEME HayK.
Tena wm BemecTBa. DU3NYECKUE CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeTOAax MO3HAaHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U CI0KHBIE BellecTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢Gopmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COCIMHEHHUH.

KonuuectBo BemecrBa. Monb. MosnspHas macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX €IUHUL BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUHN.

Du3nuecKue U XUMUYECKHUE SIBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIECTB. XMMUYECKHe ypaBHeHUs. Knaccuduxaius
XUMUYECKUX peaKkuil (COequHEHNs, Pa3I0KEHUs, 3aMEIlIeHHsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMMOCYAOH, NMpaBUjaMu padoThl B 1a0OpaTopuu U
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM 00OpPYAOBaHUEM, U3YUEHUE U OIMUCAHUE
¢bu3nuecKkuX CBOMCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJd, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCALMS BOJbI) U XUMUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCJIOTOM) SIBJICHUN, HAOII0IEHUE U
OMKCaHUEe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakIHil (pas3iiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe TMAPOKCUIA
menu (I1) mpu HarpeBanuu, B3auMoJieCcTBHE kele3a ¢ pacTBopoM conu meau (II),
U3yYeHHE CIOCOOOB pa3/elieHusi CMECeil: C MOMOINbI0 MarHuTa, (UIbTPOBAHUE,
BhITIApUBAHUE, JUCTHIIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBApPEHHON
Colv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJENIeH MOJIEKYII
(ILIapOCTEPHKHEBBIX).

BaxHeilmne npeacTaBUTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT M IpocToe
BelecTBo. HaxokneHue kucimopoma B mpupoe, (U3MUYECKUE M XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl



MOJIyYeHHsS] KUCTopoAa B J1abOpaTOpuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B npupoje. O30H — alIoTponHasi MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3p(dEeKT XMMHYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT M mpoctroe BemiecTtBo. HaxoxkaeHuwe Bogopona B
npupojie, (GU3MYECKHME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

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

duznyeckue CBOMCTBa BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacelllleHHBIE M HEHACBHIIEHHBIE PAacTBOPBI. PacTBOPMMOCTh BEILIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B paCTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupoje M B )KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OxpaHa U OUMCTKA MPUPOJHBIX BOJI.

Kiaccudpukanus nHeopranmdeckux coenaumHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. dusmdeckue M XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccubukamuss ocHOBaHUM: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHoctn metamnoB H. H. bekerosa.
[Tomyyenue Kucnor.

Comu. Homenknatypa coseil. @U3MYecKMe U XUMHUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eHeTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHMYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COJEPKaHUs KUCIOpOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HAOI0/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (MoXapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHHE, COOWMpaHUE, pACIIO3HABAHUE W HW3YUYEHUE
CBOMCTB BOJIOpojia (TOpeHHe), B3auMoJeicTBUE Bojopoaa ¢ okcugom meau (1)
(BO3MOXKHO HMCIOJIb30BaHUE BUAECOMATEPHUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEW pacTBOPEHHUSI BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JIOJIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHHE 00pa3lloB HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUMi HEUTPAIM3aLHH, IOIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHWE OJHOIO METaJlla IPYyTMM W3 PacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3aJad M0 Teme «BakHeulme Kiaccbl HEOPraHUYECKHUX
COCIMHEHUI).

Iepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE U IIETOYHO3EMENIbHBIE METaJLIbl,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[Tepunonnueckuit 3akoH. Ilepronnueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. Mengeneesa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAs  (QOpMBI
[Tepuoguueckout cucrembl xumuueckux aneMeHToB [l. M. Menneneea. [lepuoabt
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTtpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA I10 ero nojoxeHuto B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

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

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh MU npaktuku. . M. MenneneeB — yd€Hslii u
IPAKIAHUH.

Xumunyeckass cBs3b. KoBaneHTHast (HOJSpHAasT W HEMOJIApHAs) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okuciieHMs.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNS] M BOCCTAHOBIICHHS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEHUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, TNPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIMX  NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pa3ioKEeHHsI, COEJUHEHU).

Mesrcnpeomemunie ceéa3u



Peanu3anus MeXNpeaMETHBIX CBA3E€H NpU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAHWE Kak OOIMIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK U MOHITHUH, SIBJISIOIIUXCS CUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ue ecTecTBEHHO-HAyUHbIe MOHATHSA: HAyYHBIA (akT, TUIOTE3a, TEOPHUs,
3aKOH, AaHaJW3, CHUHTE3, KJIacCU(PHUKaIus, MEpUOJUYHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®dusuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNBI, PaJHOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUNA 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3NYECKUE BEINYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3BE€3/1bl1, ConHIIe.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANIbI, TOPHBIE MOPOBI,
I10JIE3HBIE NCKOIIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo U XUMHYECKasi peaKI U

Ileproanueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CrpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalldsd, KaJIbLMs M HX
COCIMHEHH B COOTBETCTBHUM C IIOJIOXKEHUEM 3JeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTAILNTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHUJla XUMHYECKOU CBS3H.

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

Krnaccudukanuys XuMIUeCKUX peakifil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY A3(QeKTy, Mo
U3MEHEHUIO CTETEHEN OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, M0 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U dHIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUSI.

[Tonsitue o ckopoctn xuMuyeckon peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsitue o karanuze. [lonsitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIIME HAa CKOPOCTb XHWMHYECKOW pEaKUMH M TOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHOW ~ pEaKIuHu. CocraBneHue  ypaBHEHUH



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOIO OanaHca.

Teopust ANEKTPONUTUUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BUJIAMHU
XuMu4eckoi cBsizu. CteneHs aucconuanuu. CHUIbHBIE U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y cIoBusl MPOTEKaHUs PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpaIlI€HHbIE HMOHHBIC YypaBHEHHs peakinuil. CBoWCTBa KHCIOT,
OCHOBAaHUM W COJIGM B CBETE MPEACTABICHUNA 00 AIEKTPOIUTHUYECKON
nucconuannu. KauecTBeHHbIE peakuy Ha MOHBL. [IOoHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEILIECTB — METAJVIOB UM HEMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakIuu
OT BO3JCUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DJICKTPOMPOBOIHOCTH
pacTBOpOB BEUIECTB, Mpolecca AUCCOIMALMA KHUCIOT, WIEJOYeld H  COJIeH
(BO3MOXXKHO  HCIOJB30BAHME BHUJEO MaTEpHANIOB), IMPOBEACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OoOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUid
(ropeHue, peakiuu pasioKEeHHs, COSUHEHHs), PACIIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOIIBIO KAYEeCTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMeTaJibl U MX COeIMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpPE  XJopa
(B3aMMOJICIICTBHE C MeETaJUlaMH, HEMeTajulaMH, INIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeNOBeKa. BakHeilmme XJIOpUAbl U HUX
HaxX0XJICHUE B IIPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue U (U3MYECKHE CBOICTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U CePhbl. AJUIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XumMudeckue cBoiicTBa cepbl. CepoBOIOPO, CTpoeHHE, (GU3HUECKUE U
XUMHU4Yeckue cBoMcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qusnueckue M XUMHYECKHE CBOMCTBa (00mIMEe Kak
NPEICTaBUTENA Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKIuy,
JeXalyue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOJyYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUCIOThI. COMM CEpHOM KUCIOTHI, KAUECTBEHHAs pEaKlMs Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOJEC. XHUMHUUYECKOE
3arpsi3HEHUE OKpY’KAIoIIel cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JI0KIH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeA0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
dbusnueckre u XuMHIeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3HYecKre 1 XUMUYCCKHUE CBOMCTBA, TOJydYeHHE U IpuMeHeHue. Coau aMMOHUS,
X QU3NYECKUE U XMMUYCCKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
VMOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOJNy4YeHHe, (U3UUYECKUE W XUMUYCCKUE
cBOMCcTBa (00mME Kak TMPEACTABUTENsI Kiacca KUCIOT W CHenuduyueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KayeCTBE MMHEPAJIbHBIX
ynoopeHuii. XuMu4ecKoe 3arps3HeHrne OKPYKAIOIIeH Cpebl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBbI W BoaoéMoB). Docdop,
ajutoTpornHbie Momudukanuu Gocdopa, puzmyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaora, PU3NIECKUE U XUMHUIECKUE CBOIMCTBA,
nonyuenue. McnoabzoBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapaktepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB,  XapakKTepHbIE  CTENEHHW  OKUCJICHHS.  YTJIEpOA,  auIOTPOIHBIC
MOMU(PUKAIINKA, PACHPOCTpaHEHUE B TpHpoAe, (u3nyeckue u XUMUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
du3rUecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HAa JKUBBIC OpPraHU3MBI,
NOJTydYeHUE W MPHUMEHEHHE. DKOJOTHYECKHe MPOOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rno0anbHOr0 MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addexr. YrompHas Kuciaora U €€ coym, uX (PU3NUeCKue U XUMHYECKHUE CBOMCTBA,
nojiyueHue W mnpuMmeHeHwe. 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, TaHOJI, TJIULEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyroiib, MNPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTie 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPAX, OCNIKaX, YIIIEBOAaX — U UX
polli B OKH3HU YeNOBeKa. MaTepualbHOE €JIMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCTMHEHUM.

Kpemuwmii, ero ¢usndeckue W XUMHUYCCKHE CBOWCTBA, IIOJIy4YeHUE U
npuMmenenne. CoenuHeHuss KpeMHHs B mpupone. OOimue mnpeacraBieHus 00
okcune kpemHusi (IV) u kpemuueBoil kucnore. CHWIMKaThl, UX KCIOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTH. BakHeiiline CTpoWTeNbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbr 6€30macHOr0 MCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMs], ONBITHI, OTpaKalIKue (QU3NYECKHUE W XUMHUYECKHE CBOMCTBa
rajoreHOoB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHAIIOR),
O3HAKOMJIEHHE C O0Opa3naM XJIOPUJOB (TajJOT€HHIOB), O3HAKOMJICHHE C
oOpa3znaMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJIh30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpoliecca OOyrIMBaHUs caxapa Ioj JACHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJOTBl, M3YYEHUE XHUMHYECKUX CBOMICTB
pa30aBIEeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH U HaONIOJICHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UUYECKUMU
cBoiicTBamMu a3zora, (ochopa W HX coeAWMHEHUH (BO3MOXXHO WCIIOIH30BAHUE
BUJIEOMATEPUAITIOB), 00pa3iaMu a30THBIX U (HOchHOPHBIX yI0OpEeHUH, MogyUyeHue,
coOupaHue, pacno3HaBaHME€ M HU3Y4YEHUE CBOWCTB aMMHUaKa, IHPOBEJICHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYCHHE MPU3HAKOB
UX IPOTEKAHHUs, B3AMMOIECTBAE KOHIEHTPUPOBAHHON a30THOM KHCIIOTBI C MEBIO
(BO3MOKHO WCIIOJIb30BAHUE BHJIECOMATEPHUAIIOB), H3y4YECHUE MOJEIIen
KPUCTANIMYECKUX PEImETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIGHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEaKlUil Ha KapOoOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX MPOTEKAHUs, O3HAKOMJIEHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelre HeMeTauIbl U UX COeIUHEHUS.

MeTaJibl 4 MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmogmueckor cucreme xumuuyeckux ssemeHroB [, .
MenpneneeBa u ctpoeHus:i aromoB. CTpoeHUE MeTauioB. MeTramndeckas CBs3b U
METAJUTMYECKasT ~ KpUCTa/UIMUecKas  peméTka.  DJICKTPOXUMUYECKUU  psll
HanpspKeHU MeTaioB. OU3NYecKUe U XUMUYECKHUE CBOMCTBA MeTayioB. OOmue
CrocoObl TodydeHHus: MmeTauioB. [IOHSATHE O KOPpO3MHM METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposud. CraBel (CTallb, YyTyH, AIOPAITIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounbie MeTamibl: noynoxkeHue B Ilepronuueckoil cucTeMe XMMUYECKUX
snemeHTOB JI. 1. MenaeneeBa, CTpOCHUE MX aTOMOB, HAaXOXKJICHUE B IPUPOE.
du3nyuecKkre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U



TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHWe WIeNOYHbIX METaIOB W HX
COEIMHEHUM.

IIlenouyHO3eMENIbHBIE METaJIbl MarHui MW KaJdblMK: TOJOXXCHUE B
[lepnoguueckon cucreme xuMmuueckux 3yeMeHToB [[. 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. Pu3nueckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kaiplius. BakHelmue coequHeHHS Kalblus (OKCHJ, THIAPOKCHI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KeHUE B [leproinueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMma, HaxoKIE€HHE B mpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B mpupone. PU3HUECKHE H
XHMHUYECKHE CBOMCTBA kene3a. OKCubl, THAPOKCHIbl U cou xene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTYy4YECHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAaMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOIb30BAaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICMCTBUS OKCH]IA
KaJIbIIMS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOIECCa TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KajJabLHs, AJTIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesa (III), mequ (II), HaGnroeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IJJaMEHW MOHAMU HaTpusl, Kalus W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHenine
METAJUIBI U KX COCTUHEHUS.

XuMHuS M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuansl B MOBCEAHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouehd cpeibl (MpeaeibHasl I0MyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1J1K). Poias Xxumuu B penieHun SKOJIOTrMIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MaTepualioB (CTEKJIO, CIUIABBI METAJIOB, MOJIMMEPHBIC
MaTepualbl).

MesicnpeomemHnule ceazu



Peanuzanus MeXnpeIMETHBIX CBs3ed NpU HM3YyYeHUM XUMHM B 9 Kiacce
OCYLIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHATHA: Hay4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(pUKAIMS, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 eKT, TEXHOIOTUSsI, MaTEPUAIIBI.

dusmka: Mmartepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, I'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (PU3UUECKHE BEIMYMHBI, €AWHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COHIIE.

buonorusi: dborocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPOAJIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOBI,
MOJIC3HbIE UCKOIAEMBbI€, TOTIIIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUASA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOy4deHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMH UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOIecTBe MpaBWJIaMd M HOPMaMM TIOBEICHHS W CIIOCOOCTBYIOT TMpoIleccaM
CaMOTO3HAHUs, CAMOPA3BUTHUS U COITMAIM3AIMN O0YHArOITXCS.

JIn4yHOCTHBIE  pe3yJbTaThl  OTpPaXalrOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaThCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUA W
paclIMpeHre OMbITa ASSITEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAaHUSI 3HAYCHUS XUMHUUYECKON HAyKu B >KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMH(OpmMaruenn o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIAX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHUAAX
NEeSTeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW [EATEILHOCTH MpH
BBITIOJTHEHUH Y4YeOHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIIOJTHEHUA XUMHYECKHUX
AKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINIM B TIPOIIECCE OTOM y4eOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHUE M TMOCTYIKM CBOUX TOBApUILEH C MO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU WU COCTABISIOLINE
OCHOBY I TMOHUMaHHUs CYIIHOCTH HAyYHON KapTHUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIbI, B3aMMOCBS3SIX YEIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC IS OOBICHCHHUS HAOJIOJTaeMBIX IPOIECCOB M SIBIICHHM,
M03HABATENbHON, MH()OPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl € Yy4eOHBIMM TEKCTaMM, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYNHBIMA TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

MHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
NESTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIIIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU JKHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310POBbI0, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIECACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYCK (YHOTPEOICHHS aJTKOTOMs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuid 0€30IacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOM KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBAXKEHHE K TPYyAy M pe3yjibTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHUW MO XHUMUH, OCO3HAHHBIA BBHIOOP
WHJVMBUAYaJIbHOU TPAECKTOPUU MPOJIOIHKEHUsST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(EeCCUOHATBHOM CpeJIe;

6) 3K0J10rN4eCKOro BOCIIUTAHMSA:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHUSI, IOHUMAHUE [IEHHOCTH 3J0POBOTO U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXHMYECKOMY 3/0pPOBbIO, OCO3HAaHUE ILIEHHOCTH COOJIOACHUS
npaBuJ1 0€30MaCHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAOIINX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4aeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENOU, ISl TOBBILLICHUS
YPOBHSI  SKOJOTUYECKOM  KyJIbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMMH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe wmeTampeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHus,
IPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEJCTABICHUE O LETOCTHOU



HAay4YHOW KapTHHE MHpa, ¥ YHUBEpCaJIbHbIC YueOHbIE JeHCTBU (IT03HABATEIbHBIC,
KOMMYHHUKAaTHUBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecrednuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jioruueckue AeiicTBUA:

YMEHHUSI HCIOJIB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPU OCBOCHHUH
3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTHUSIMH), UCHOJIb30BAThH
MOHSATHS JIS1 OOBSICHEHUS OTJIECIbHBIX ()AKTOB U SIBIICHHWH, BHIOMPATh OCHOBAHUS U
KPUTEpUU JUIS KIACCU(PUKAIIMU XUMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHH,
yCTaHABJIMBaTh MPUYUHHO-CIIECICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0O aHAJIOTHUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

YyMEHHE TPUMEHSATh B IIpOIleCcCe IO3HAHWS TOHATUSA (TIpeAMETHBIE |
MeTaInpeIMETHBIC), CAMBOJINYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKUN 3HAK (CMMBOJ JJEMEHTa), XUMHYecKas ¢opMyla W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ]1a4, C YIETOM
ATUX MOJEIBHBIX MPEIACTABICHUM BBISIBIATH M XapaKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBarTe/IbCKHe AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJig (OPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEIACHUIO
YYCHUYECKUX OKCIICPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITeJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3IMUHBIX BUJIOB U (OPM IPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIIEHUBATh MNPOTHUBOPEUMBYIO U
HEJI0CTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHATh Pa3IndyHble METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX i BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J]a4 ONPEIEIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
00JaCTH  MCHOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJBTYpPO aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIBHYIO (OpMY MpeCcTaBIeHUsT HHGOPMAIIH U
WUIIOCTPUPOBATh PpEIIaeMble 33Ja4d HECIOXKHBIMU CXEMaMH, JuarpammaMu,
apyrumu popmamu rpaduki 1 UX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBAaThb B Ipolecce Y4YeOHOU W
UCCIIEJIOBATEIbCKOM N1eATEIbHOCTH MHPOPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHME OKpYXKalolehd MNpUpoOaHON
Cpelpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIe YueOHbIe NeiCTBHA:

yMEHHUs 3ajJlaBaTh BOIPOCH (B XOJ€ Juaiora v (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxaaemMoil  Tembl, (OpMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJTHEHUS IPETI0KEHHON 3a/1a4u;

YMEHUS  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaxX; JeJaTh MpPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1abopaTopHOI paboTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU4EOHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTpYJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOMU
NO3HABATENILHOM M MCCIIEIOBATEIbCKOM  ACSATENbHOCTH  MPU  PELICHUU
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuil (00cyxaeHusi, OOMeH MHEHHSIMH, «MO3TOBbI€ IITYpPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHUE KPUTEPUEB I[I0 OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBepCcaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YYeOHbIX U
NO3HABATENBHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJSTh WJIH KOPPEKTUPOBATH
NPEIVIOKEHHBIA ATOPUTM JIEUCTBUM TIPH BBINOJHEHWM 3aJaHUM C Y4ETOM
MOJyYeHUs] HOBBIX 3HAHUU 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHUE
UCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJIaHUN.

IMPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 005S3aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasbHOW pabodeil mporpaMMonu,
BBIJICJIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIEe 3HAHUS, YMEHUS U CIOCOOBI



nercTBul, crnenudUUecKue IS IpeAMeTHOH oOnacth  «XUMHUS», BHUIBI
NEATEIbHOCTH 10  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

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

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaThb CMBICII OCHOBHBIX XHMHYECKHUX MOHSTUW: aTOM, MOJIEKYJa,
XUMHUYECKUN D3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMEChH
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi JI0JIsI XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKUCJICHMS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHHUS, PEaKIUU 3aMElIeHUs, pPeaKIuu
0o0MeHa, PK30- ¥ SHJIOTECPMHUCCKHE PEAKIINH, TEIII0BOM A(h(EKT peakiinm,
SAIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aroMHas OpOuTalb, PaaNyC
aTomMa, XMMHYECKasl CBS3b, MOJSPHAA U HEMOJISpPHAs KOBAJICHTHas CBS3b,
WOHHAs CBsI3b, MOH, KATMOH, aHUOH, PAcTBOP, MaccoBas JOJs BEIIECTBa
(mpolieHTHas! KOHIIEHTPAIKs) B PpaCTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX TOHSITHUH H
MPUMEHSTH 3TH OHATHUSA MPU ONMCAHUY BELIECTB U UX MPEBPAILICHHUII;

* HCIOJB30BaTh XHMMHUYECKYIO) CHUMBOJIMKY [UJII COCTaBJieHUS (HOopMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHHUM MO
dbopmyiam, 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 MojJoxeHus B Ilepuogmueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamaeckoit
CHUCTEMbl XHMMHYECKHUX DJJIEMEHTOB: pa3auyaTh [OHATHS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)y, maneie u
OOJbIIIE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabmuue «llepuoguueckass cucrtema xumudeckux osiemeHToB [ U.
MenpneneeBay ¢ UYHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO IEKTPOHOB
U paclpeiesieHHe X M0 SJEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YKCIy W COCTaBy YYAaCTBYIOIIMX 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 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHUMHYECKUX IPEBPALICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOTO JJeMEHTa 1o Qopmylie
COEMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEaKIUU;

IPUMEHSTH OCHOBHBIE OINEPALMU MBICIUTEIIbHON JEATeIbHOCTH — aHaJIU3
U CUHTE3, CpaBHEHHE, 0000IeHHe, CHUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOICTB
BEIIECTB U XHMHUYECKHX pEAKLHM, €eCTEeCTBEHHO-HAYyYHbIE METO/bI
NMO3HAHUSA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIEIOBAaTh  MpaBWUJaM  TMOJIb30BAHUS ~ XUMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TakXKe IMpaBWiIaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA,
IJIAHUPOBAaTh U MPOBOJUTH  XMUMHUYECKHE  SKCHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KHUCIIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dhenondTanenH, METUIOPAHXK U IPYTHUE).

K xoHIy 00ydeHus B 9 kjacce npeIMETHbBIE PE3yNbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHWYECKHUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIIOKHOE BEUIECTBO, BAJIEHTHOCTB, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas pEeaKlusi, XUMUYECKasl CBA3b, TEIIOBOU 3P (DeKT
peakuud, MOJb, MOJSIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDIJIEKTPOJIUTHI, JJIEKTPOJIMTHUYECKAsT IUCCOLMALMNA, PEAKLHUH HOHHOIO
oOMeHa, KaTauu3arop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBAJEHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAJUIMYECKAass peHIETKa, KOPpO3Us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakluH, TMpeaeabHO JOMyCTHMas
koHueHtpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TIOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHHUII;
WCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XMMHUYECKUX PEAKIIUN;

ONPEAEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHMH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYEeCKasi) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opmyJie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCIMHEHUMN, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cmbich llepmogmueckoro 3akona [[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabmunyio Gopmy [lepuoanueckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
paznuath TMOHSATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOpPHIE WMEIOTCA B TMEPUOIUYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTEpUCTHKAMH  CTPOCHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsja  sApa, o0OIlee 4YUCIO DJIEKTPOHOB U
pacmpenieieHie HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, IO M3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W creuuuueckue XUMHYECKUE
CBOMCTBA TPOCTBHIX U CJOXHBIX BEIIECTB, TMOATBEPXKIasl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
HIEJI0YEH U COJIEH, MTOJTHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHil, TOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXK/y BEIlIeCTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 (dopmyse
COCIMHEHMsI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKIuu;

co0JIr01aTh IpaBuia OJIL30BaHUS XUMHUYECKOH MOCy 101 U
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
razoo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIHMH, TOATBEPKIAMOININEC  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
nonua-, kKapbonat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIPOKCUI-HOHBHI,
KaTHOHbI aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX pacTBOpax HEOPTAHMUECKUX BEIICCTB;

MPUMEHSTh OCHOBHBIC OIEpAIlMX MBICTUTEIIBHON JEATSIbHOCTH — aHAIN3
U CHUHTE3, CpaBHCHHE, OOOOIICHWE, CHUCTEMAaTHU3aINIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHUYECKUX PEAKIUH, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNE, SKCICPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB DiIeKTPOHHBIE
Ne HaumeHnoBaHue pa3jiesioB uppoBbIe
pasi Kontpoabubie | IlpakTudyeckue (unpp )
n/m | HTeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnea 1. I[lepponayanbHble XUMHYECKHE IIOHATHS
XuMus — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
' PAKTUICCKON https://m.edsoo.ru/7f41837¢
JIeATEIIbHOCTH YEJIOBEKA
12 BeiiectBa 1 xXuMu4deckue 15 | bu6nuoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Pasnen 2. Baxkneiimue npeacTaBuTe I HEOPraHMYECKHUX BelIeCTB
)1 Bosayx. Kucnopon. 6 bubmuoreka [JOK
’ ITousttre 06 oxcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o 2 1 bu6mmorexa [IOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 5 1 1 bubmmorexa [IOK
’ 00 OCHOBaHHUSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJ1aCChl EuG 1OK
noIMoTEKA
2.4 HEOPraHUYECKUX 11 1 1
p . https://m.edsoo.ru/7f41837¢c
COCIMHEHUI



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

Hroro no pazgeny

30

Paznen 3. [lepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaemenToB /JI. . Menaeneena.

CTpOCHl/Ie aToMOB. XUMHYecKas CBsi3b. OKHUCJIUTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aknuu

[Tepronnueckuii 3aKOH U
[Iepnoanueckas cucrtema

bu6mmorexa [IOK
3.1 XHUMHYECKHUX dJIeMeHTOB JI. 7
https://m.edsoo.ru/7f41837¢
N. MenaeneeBa. CTpoeHue
aToMma
XHUMHYeCcKas CBI3b.
39 OKuCIUTENbHO- g bubmmorexka [JOK
’ BOCCTAHOBHUTEJILHbBIC https://m.edsoo.ru/7f41837¢
peakiumn
bu6nuoreka [JOK
n 15
TOTo To pasAciy https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubnmorera [IOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuecTBO 9acoB Di1eKTPOHHBIE
Ne HaunMmeHnoBaHnue pa3geioB ndposbie
pasi Kontpoasnbie | IlpakTtuuyeckue (unpp )
n/m| HTeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. BemecTBo 1 XUuMHYeCKHe peaKIIUA
[ToBTOpeHnue u yrnyOieHue
1.1 3HAHUM OCHOBHBIX Pa3AeiIOB 5 1 bubmmorera [IOK
’ pasit https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [JOK
’ XUMHUYECKUX PEAKIUI https://m.edsoo.ru/7f41a636
DNEeKTpOoNUTHYECKAs
1.3 ncconuanus. XuMudeckue 8 1 1 bubnmnorexa [IOK
’ A HHATHA. https://m.edsoo.ru/7f41a636
peaKkiu B pacTBOpax
Wroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M X COeUHEHUS
OO6mias xapakTeprucTruKa
bu6mmorexa [IOK
2.1 XUMHYECKHUX DIIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anoressl
OO6mas xapakTeprucTuKa
9 XHMUYECKHUX DJICMEHTOB 6 bubmmorexa [JOK
’ VIA-rpynmnsl. Cepa u eé€ https://m.edsoo.ru/7f41a636
COEUHEHHUS
)3 OO01mas xapakTepucThKa 7 1 bubnnoreka [JOK
’ XUMHUUYECKUX IIEMEHTOB https://m.edsoo.ru/7f412636



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

VA-rpymmsl. A30T, pochop
Y UX COCIMHEHHS

OO6mias xapakTepucTruka

24 XAMUYECKHUX JIEMEHTOB 2 bu6mmorexa [IOK
' IVA-rpynnel. Yrnepoa u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETMHEHUS
Hroro no pazaemy 25
Pa3zgea 3. MeTa/jibl M UX COeIMHEHUS
bu6mmorexa [IOK
3.1 06 5 4
HIHE CBOHCTRA METAIITOB https://m.edsoo.ru/7f41a636
39 Baxneline MeTajuibl U X 16 bubmuorexa [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Paznea 4. XumMus u oKpyxawmas cpeaa
41 BemectBa u matepuaisl B 3 bubnuorexa [JOK
' YKM3HHU YelIOBEKA https://m.edsoo.ru/7f412636
Hroro no pazgeny 3
Pe3epBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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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

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHyeckune
padoThbI

JlaTa
HU3yUeHust

[Ipenmet xumuu. Pons xumun B
’KM3HHU 4eIoBeKa. Tena U BelecTBa

Ilonstue o METOJaxX IMO3HAHUSA B
XUMHNH

[TpakTuueckas padota Ne 1 «IIpaBuiia
paboThI B 1abOpPaTOpUU U IPUEMBI
oOpartieHus ¢ 1a00paTOPHBIM
00opyaOBaHHEM)

Yucrtele BemecTBa U cMecH. CriocoOsbl
paszeneHus cMeceu

[IpakTuyeckas paGora Ne 2
«Paznenenue cmeceii (Ha mpumepe




OUYMCTKU MOBAPEHHOM COMN)»

6 ATOMBI 1 MOJIEKYJIBI

7 XUMHYECKHUE JIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB

8 [IpocThie 1 cl0XKHBIE BEIIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.

10 Xumnueckas popmyna. BaieHTHOCTD
ATOMOB XUMHUYECKHUX JIEMEHTOB

1 OTtHocuTeNbHAs aTOMHAs Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAsI Macca

12 MaccoBas 10151 XUMHAYECKOTO
3JIEMEHTA B COCTMHEHUH

13 KomnuecTBo BemecTBa. Mob.
MounsipHast macca

14 ®u3znuecKrue 1 XUMUUECKHUE SIBJICHUSI.
XuMHUYecKas peakuus

15 [Ipu3Haku U yciioBus NpOTEKAHUS
XUMHYECKHUX PEaKIUi

16 3aK0H COXpaHEHUsI MaCChl BEIIECTB.
XHWMHWYECKUE YPABHEHUS
Brruncnenust Koau4yecTBa, MacChl

17 BELIECTBA 110 YPaBHEHUSIM
XUMHYECKUX PEaKIUi

18 Krnaccudukanus XuMuaeckux

peakiuii (CoeuHeHu s, Pa3IoKeHHUs,




3aMeIIeHus, oOMeHa)

19

M. B. JIoMOHOCOB — y4Y€HBIN-
sHnukiIoneauct. O0o0mEeHe 1
cUCTEMAaTH3aIis 3HAaHUH

20

KontponbHas padota Nel o teme
«BemecTBa 1 XUMHUECKUE PEAKITHI

21

Bo3nyx — cMech razos. CocraB
Bo3yxa. Kucimopom — snemeHT u
npocToe BemecTBo. O30H

22

dusnueckue U XUMUYECKHUE CBOWCTBA
KUCJIOpOo/ia (PeaKIi OKUCIICHHUS,
ropenue). [lonsarue 06 okcumax

23

CriocoObl oryueHus KUCI0poa B
71a00paTOpPUX U IPOMBILLIEHHOCTH.
[IpumeHeHnue kucnopoaa

24

TennoBoii 3¢ ekt Xumuueckoit
peaxIyu, OHSATHE O
TEPMOXUMHUYECKOM YPAaBHEHHH, 3K30-
¥ SHAOTEPMHUYECKUX PEAKIIUAX

25

TornuBo (HedTh, yroib U METaH).
3arpsi3HEeHHE BO3/yXa, COCOOBI €ro
MpeI0TBPALLEHUS

26

[TpaxTuyeckast padora Ne 3 o reme
«Ilomyuenue u cobupanue
KUCIIOPOJIa, H3YYEHHE €ro CBOHCTBY

27

Bonmopon — anemeHT u nmpocToe
BemiecTBo. Haxoxaenue B npupoje




28

dusnueckre U XUMUYECKHAE CBOMCTBA
Bozopoaa. [I[puMeHnenne Bomopoaa

29

IlonsTHE O KHCIIOTaX U COJIIX

30

CrniocoOslI nosty4eHus BOAOPOa B
nabopaTopuu

31

[IpakTuueckas padora Ne 4 o Teme
«Ilomyuenue u cobupanue Bo10poJa,
U3y4eHHE €ro CBOMCTB»

32

Momnsipablii 00bEM ra3oB. 3aKOH
ABoraapo

33

Brruncienus o0b€Ma, KOJIMYECTBA
BEII[ECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIECTBA MK 00BEMY

34

Brrunciienus o0bEMOB ra3os 1o
YPaBHCHUIO PCAKIIMH HA OCHOBC
3aKOHa O0OBEMHBIX OTHOIICHUM ra30B

35

dusnueckue U XUMHUUYECKHE CBOIICTBA
BOJBI

36

CocraB ocHoBauuii. [Tousrue 00
WHIUKATOpax

37

Boga xak pacTBOpHUTEb.
HaceimienHbie 1 HEHACHIIEHHBIE
pactBopbl. MaccoBas 10J1sl BEIIECTBA
B PacTBOpE

38

[IpakTuyeckas padora Ne 5 o reme
«IIpurorosiieHre pacTBOPOB C
ONpeeaEHHON MacCOBOU J10JIEH




PacTBOPEHHOTO BEIIECTBAY

KonTponbnas padora Ne2 no teme

39
«Kucnopoa. Bogopoa. Boga»

40 OKcuapl: cocTaB, KiIaccupuKaus,
HOMEHKJIaTypa
[Tonydyenue u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX 1
aM(OTEepHBIX OKCHJIOB

4 OcHoBaHusI: cOCTaB, Ki1accuuKarus,
HOMEHKJIaTypa

13 [TonydyeHue 1 XuMHUYECKHE CBOMCTBA
OCHOBaHMI

44 Kucnotsl: cocras, kinaccudukanus,
HOMEHKJIaTypa

45 [TonyueHne n XMMUYECKHE CBOMCTBA
KHCJIOT
Conu (cpennue): HOMEHKIATypa,

46 CIOCOOBI MOJTYYCHUSI, XUMUYECKHE
CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue

47 SKCHEPUMEHTANIbHBIX 33/1a4 110 TEME
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKHUX
COEMHEHUIN

43 I'eneTnueckas cBsI3b MEXKIy Kilaccamu
HEOPraHUYECKUX COCAMHEHUI

49 O000I11IeHNE U CUCTEMATHU3ALIS




3HaHUU

50

KonTponbnas padorta Ne3 no teme
"OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
coequHeHun"

51

[lepBbie MOMBITKY KJIaCCUPUKALTUU
XUMHUYECKHX JieMeHTOB. [ToHsTHE 0
rpynmnax CXoIHbIX 3JIEMEHTOB

52

[Tepronuueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.
Menneneena

53

Ilepuonpl, rpymnIibl, HOATPYIIIBI

54

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

55

CtpoeHue IeKTPOHHBIX 000JI0UEK
aToOMOB 3J1eMeHTOB [leproanueckoit
cuctemsl /. 1. MeHnaeneeBa

56

XapakTepHUCTUKAa XMMHUYECKOTO
3JIEMEHTA TI0 €r0 MOJIOKEHUIO B
ITepuonnueckoii cucreme /1. U.
Meneneena

57

3nauenue [lepuoanueckoro 3akoHa
JUTSL pa3BUTHS HAYKH U MPAKTUKU. [].
N. MenaeneeB — y4€Hblid, Ie1aror 1
TpaKIaHUH

58

PesepubIiil ypok. O60011eHIE 1
CHUCTEeMaTH3aIlus 3HaHUH /




Bcepoccuiickas mpoBepodHas paboTa

KonTponbnas padora Ne4 no teme
«Crtpoenne atoma. XuMHYECKast

59 . 1
cBs3b» / Beepoccwuiickas
npoBepovHas paboTa

60 DIEeKTPOOTPULIATETLHOCTh ATOMOB |
XUMHUYECKHUX AJIEMEHTOB

61 HMonnas xumMuyeckas cBsI3b 1

2 KoBanenTHas nonsipHast XUMUYECKast !
CBSI3b

63 KoBaneHntHas HenomnsipHas |
XUMHYECKas CBI3b

64 CreneHb OKUCICHUA 1

65 OKHUCIATEIHFHO-BOCCTAHOBUTEIHHBIE !
peakimn

66 OKUCIUTENN U BOCCTAHOBUTEIN 1

67 [IpomexxyTouHast aTTecTarusi. 1
KonTponbnas padora

68 PesepsHblil ypok. O60011eHNE 1 |
cUCTeMAaTHU3alusd 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabnbie
padoThI

IMpakTHyeckue
padoThI

JlaTa
U3YyYeHUs

Ileproanueckuii 3aK0H.
IIepnoanueckas cucrema

XUMHUYeCcKuX dyiemeHToB 1. 1.

Menneneena

3aKOHOMEPHOCTH B
N3MEHEHHH CBOMCTB
XHUMHYECKHUX IJIEMEHTOB
MEPBBIX TPEX MEPHOJIOB

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKUX BEIICCTB

Bunel xumMnueckou cBsa3U U
THITBI KPUCTAIUTMYECKHIX
pELIETOK

Kontposbnas padota Nel o
teme «[loBTOpenue u
yri1yOlieHre 3HaHUH
OCHOBHBIX Pa3/IeJioB Kypca 8
KJ1acca»

Knaccudukanms XuMudeckux
peaKIuil 1o pa3InyHbIM
MpU3HaKaM




[TonsiTue o ckopocTu
XUMHUYECKON peaKIInu.
[ToHsITHE O TOMOTEHHBIX U
TeTEPOreHHBIX PEaKIMIX

IloHsTHE O XUMHUYECKOM
paBHOBecHuu. DaAKTOPBHI,
BJIMSIIOLLKME HA CKOPOCTh
XUMHYECKON PEAKIUU U
MMOJIOKEHHE XMMHUUECKOTO
paBHOBECHS

OKHUCIIUTEITBHO-
BOCCTAHOBHUTEIIBHBIC PEaKIIUN

10

Teopus 2IEKTPOIIUTHYECKON
nuccouuanuu. CUibHbBIE U
ci1a0ble NEKTPOJIUTHI

11

HoHnHbIe ypaBHEHMS peakuui

12

XUMHUYECKHE CBOMCTBA KHCIIOT
M OCHOBaHHUHU B CBETE
MpeicTaBIeHU 00
AJIEKTPOJTUTUUECKON
JIMCCOIAITHN

13

XuMH4JecKre CBOMCTBA COIeH
B CBETE MpEJCTaBICHUHN 00
ANEKTPOIIUTUIECKOM
JIMCCOIUAIIH

14

[TonsTue o runponuse conen

15

O0001eHe 1




cUCcTeMaTu3allis 3HaHUH

16

[IpakTuueckas pabora Ne 1.
«Pemenune
HKCHEPUMEHTAIbHBIX 337a4U»

17

Kontponbras padota Ne2 mo
TeMe « DNEKTPOJTUTHICCKAS
JECCOIMaIs. XUMUUCCKUE
PEaKIuu B pacTBOPAX»

18

OO1w1as xapakTepUCTHKa
rajioreHoB. XuMU4EeCKUe
CBOMCTBA Ha IIpUMEPE XJI0pa

19

XnopoBogopoa. ComnsiHas
KHCIIOTa, XUMUYCCKHEC
CBOICTBA, MOJTY4YCHHUE,
NpUMEHEHNE

20

[IpaxTuyeckast padora Ne 2 o
teMe «lloydenue comssHON
KHUCJIOTBI, U3y4YECHHUE €€
CBOMCTB»

21

Brruucnenus o ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJIMH U3 PEareHTOB JaH B
M30BITKE

22

OO6m1as xapakTeprucTuKa
3neMeHTOB VIA-rpynmsl

23

AmnoTponHbsie MOIUpUKALIUN
cepbl. Haxoxxaenue cepsl u e€




COEIMHEHUI B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPhI

24

CepoBo10poj1, CTpOEHHUE,
(u3nuecKkrue U XUMHUYECKUE
CBOMCTBA

25

Oxcunpl cepol. CepHas

KUCJIO0Ta, PU3NYECKUE U
XUMHUYECKHUE CBOWCTBA,

MIPUMEHEHHE

26

XUMUYECKUE PEAKILINH,
JeKalUe B OCHOBE
IIPOMBIIIJIEHHOTO crIocoda
IMMOJIy4YCHHA C€pHOI>'I KHCJIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpYKaroIleil cpeasbl
COEIMHEHUSIMU CEPbI

27

Brruucnenne MmaccoBoit 1oinn
BBIXO/Ia TIPOYKTA PEAKITUN

28

OO6mras xapakTeprucTuKa
37eMeHTOB VA-rpynnsl. A30T,
pacmpocTpaHeHue B IPUPOJIE,
(bu3nuecKkre U XUMHUYECKUE
CBOMCTBaA

29

AmMmHuak, ero ¢pusudeckue u
XMMHYECKHE CBOICTBA,
MI0JIy4E€HUE U IPUMEHEHHE

30

IIpaxTuyeckas padora Ne 3 o
teMe «llonydenue ammuaka,




HU3yYEHUE €r0 CBONCTBY

31

A3oTHAasg KHcioTa, eé
(bU3MIecKre 1 XUMUYECKHE
CBOMCTBA

32

Hcnonb3oBaHne HUTPATOB U
COJIE aMMOHHS B KA4ECTBE
MUHEPATBHBIX YI0OPECHHIA.
XUMHUECKOE 3arpsi3HEHUE
OKpYKaroIlEeH Cpeabl
COEIMHEHUSIMH a30Ta

33

®ochop. Oxeun docdopa (V)
u pochopHas KUCIoTa,
(i)I/I?;I/I‘-ICCKI/Ie U XUMHNYCCKUC
CBOMCTBA, ITOJIyYCHUE

34

Hcnons3oBanue gochaTo B
Ka4u€CTBC MUHCPAJIBbHBIX
yaoOpeHuit. 3arpsi3HeHHE
MIPUPOTHOM cpenbl pochaTamu

35

VYraepon, pactipocTpaHEHHE B
npupoie, Gu3nIecKue u
XMMHYECKHE CBONCTBA

36

Oxkcunpl yriaepoaa, ux
(bU3MYeCKre U XUMUYECKHE
CBOMCTBA. DKOJIOTHYECKHE
MpoOJIeMBbI, CBSI3aHHBIE C
okcuaom yriepoaa (IV)

37

YroapHas KUCIIOTa U €€ COJIN




38

[IpakTrueckas padota Ne 4 o
teme "llonyyenue
YTIEKUCIIOTO Tasa.
KauecTBennas peakuus Ha
KapOoHaT-MoH"

39

IlepBoHauanbHbIe TOHATHUS 00
OpPraHMYECKUX BEILECTBAX Kak
0 COEUHEHUSX yriepoja

40

Kpemnwuii u ero coenunenust

41

[IpakTuueckas padora Ne 5.
Pewenue
9KCIIEPUMEHTAJIBHBIX 334a4 110
TeMe «BaxxHelmne
HEMETaJLJIbl U UX COEIUHEHUS

42

KonTponbnas padora Ne3 no
Teme «BaxHeimue
HEMETAJIIbl U UX COeIMHEHUS

43

OO61as xapakTepucTHKa
XAMUYECKHX DJIEMEHTOB —
MeTauioB. MeTtanandeckast
CBS3b U METAJUTHUYECKas
KpUCTaJUIMUecKasi pelérka.
dusznyeckue CBOMCTBA
METaJNIOB

44

XHUMHYECKHE CBOMCTBA
METaJLIIOB.
DIEKTPOXUMHUYECKUN PSif
HaIPsKEHUN METAJIOB




OO6mmue crmocoOb! MOTydeHUS
MeTauioB. CIIIaBsl.
BbruuncieHus mo ypaBHEHUSIM

45
XUMHUYECKUX PEAKIUHI, €CIH
OJIUH U3 PEAreHTOB COACPKUT
pUMECH

46 ITonsTHE 0 KOppO3UU
METAJIJIOB

47 IllenouHkIe METAJIIbI

43 OKcubl ¥ THIPOKCUIBI
HaTpus U Kalus

49 [IlenoyHO3eMEIBHBIE METAILIBI
— KaJIbIIUHA ¥ MarHum

50 Baxkueiinme coenuHeHU
KaJIbIIHs

51 O06006111EHE U
cucTeMAaTU3alysa 3HaHUHI

5 JKécTkocTh BOIBI M CIOCOOEI
€€ ycTpaHeHus
IIpaxkTuyeckas padora Ne 6 o

53 TeMe "JKECTKOCTH BOJEI U
METO/Ibl €€ yCTpaHEHUS"

54 AmroMuHuR

55 AmMdoTepHbIe cBOCTBA

OKCHUIa U THAPOKCHUA

56

Kemeso




57

OKcuIbl, THIPOKCUIBI U COITH
xenesa (I1) u sxenesa (I1I)

58

O0001eHEe 1
CUCTEMATU3alUs 3HAHUN

59

[TpakTrueckas pabota Ne 7.
Pemenne
SKCIEPUMEHTAIBHBIX 3314 110
TeMe «Bakaelimne MeTalibl U
HUX COCOUHCHUS

60

Boluncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKLUU, €CIIH
OJIMH U3 PEareHTOB JaH B
U30BITKE WU COAEPKUT
npuMecHu. Beraucnenus
MAacCOBOM JIOJIM BEIXOJIa
IPOAYKTA PEaKUU

61

O000mieHue 1
cUCTEMaTU3allus 3HaHUH

62

KonTponsnas pabora Ne4 o
TeMe «Baxuelnine MeTaisl U
UX COEIUHEHUD)

63

BemectBa u maTepuasl B
[IOBCEIHEBHOMN KU3HA
yeoBeKa

64

XUMHUECKOE 3arpsi3HEHUe
OKpY’KaloIien cpebl

65

Ponp xumuu B PCUICHUN




9KOJIOTUYECKHUX TTPOOIeM

66 PeseprubIil ypok. O600meHIe
MU CUCTEMAaTu3allis 3HaHuH

67 PesepBubIiil ypok. O6006meHEe
U CUCTEMAaTHu3allis 3HaHuH

68 PesepubIil ypok. O6006meHIE
U CUCTEMAaTHu3allis 3HaHu!
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I10 ITIPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yiabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 00111€r0 00pa3oBaHUs

1

ITo Teme: «IlepBoHaYaIbHBIE XUMHYECKUE TTOHSITHS

1.1

pPacKpbhIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TOHATHUMA: aTOM,
MOJIEKyJla, XUMHUYECKHI DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BELIECTBO, CMeCh (OJHOpPOAHAas W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTENIbHAsE aTOMHas M MOJIEKYJISIpHAas Macca, KOJIHYeCTBO
BELIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas J0JiI XHMHUYECKOTrO
AIIEMEHTa B COSAMHEHHUU, MOJSIPHBIA O0BEM, XMMHUUYECKas PeaKiius,
KIacCU(pUKALMs  peaKkluid: peakluh  COCTUHCHHS, PEaKIHH
pa3joXKeHUs, peaklUd 3aMeleHHUs, peakluuu OOMeHa, HK30- U
SHIOTEPMUUYECKUE PEaAKIMH, TETUIOBOW 3((EKT peakiuu, pacTBop,

MacCCoBasi A0JIs1 BEIICCTBA (HpOHeHTHaH KOHHGHTpaHI/IH) B paCTBOpPC

1.2

HITIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHUMHYECKUX MMOHATHHA H

MPUMCHSATDH OTU MMOHATHS ITPU ONMMUCAHUN BCHICCTB U UX HpeBpaH_[eHI/II\/JI

1.3

UCITIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY JJSI COCTaBJIECHUS (HOpMYIT

BEIIIECTB U YPAaBHECHUN XUMHUUYECKUX PEAKIUN

1.4

PacKpbeIBaTb CMBICII 3aKOHOB  COXpaHCHHSA  MACChl  BCHICCTB,
MMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIIDHOI'O YYCHHA, 3aKOHa

ABoraapo

1.5

OMpCaACIIATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCIUMHCHHUAX

1.6

KJIaCCU(PUIIMPOBATh XUMHUYECKHE peakuuu (M0 YHUCIYy M COCTaBy

YYaCTBYIOIINX B PEAKIIUH BELIECTB, MO TEIJIOBOMY dPQEKTY)

1.7

BBIUUCIIATE OTHOCUTCIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIHO MACChI

BEILECTB




1.8

BBIUUCIISATH MacCOBYIO JOJI0 XHMHUYECKOTO 3JIeMEHTa Mo (opmyiie

COEIMHEHMS,

1.9

BBIUHUCJIATH MACCOBYHO JOJIIO BCHIECCTBA B PACTBOPE

1.10

INPUMEHSATh €CTECTBEHHOHAYYHbIE METO/bI TO3HAHUS — HAOJII0OICHHUE,
U3MEpEHUe,  MOJEIUPOBAHUE,  SKCIEPUMEHT  (peasibHbll U

MBICJICHHBIN )

ITo Teme: «BaxkHeiiue npeACTaBUTEINM HEOPTAHUYECKUX BEIIIECTBY»

2.1

pPaCKpheIBaTb CMBICI OCHOBHBIX XHMHUUYCCKHX TMOHSTHM: OKCHun,

KuUCJj10Ta, OCHOBaHUEC, COJIb

2.2

OnpeaAcCiisITb NMPUHAICKHOCTE BCHICCTB K OHpe,[[eJIéHHOMy KJ1accy

coelMHEeHMH 1o popmynam

23

KJ'IaCCI/I(i)I/IHI/IpOBaTL HCOPTraHNYCCKUC BCUICCTBA

24

XapaKTepu3oBaTh (ONUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKAas ONUCAHHE IpUMEpaMHu
MOJIEKYJISIPHBIX ~ YpaBHEHHMH  COOTBETCTBYIOIIMX  XHMHUYECKHUX

peakiuii

2.5

IMPOIrHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBHCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTH IMPOTCKAHUA XUMHNYCCKUX

MIPEBpALICHHUH B pa3JIMYHbIX YCIOBUSIX

2.6

CJIe[IOBaTh IPaBUJIaM IOJb30BAaHUS XMMHUYECKOM IOCYAOH U
71a00paTOpPHBIM 00OPYAOBAaHMEM, a TAKXKe MpaBHJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKLUSAMHU I10 BBIIOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIMBITOB MO MOJIYYEHHUIO M COOMpPAaHUIO
ra3zo00pa3HbIX BeMIECTB (BOAOpOAA M KHUCIOPOA), MPUTOTOBICHUIO
pacTBOpPOB C OIPEACIEHHOM MAacCOBOM JIOJEH PacTBOPEHHOIO
BELIECTBA, IJIAHUPOBATh U MPOBOAUTH XUMHUYECKHE IKCIEPHUMEHTBI
[0 pacro3HaBaHUIO PACTBOPOB ILIENOYEM M KHUCIOT C IOMOILBIO

MHAMKATOPOB (1akMyc, (eHondTarer, MeTHIOPAHK U IpyTHe)

2.7

IIPOBOJIUTH PACYETHI II0 YPABHEHUIO XUMUYECKOUN pEeaKIuu

Ilo Tteme: «llepmonnueckmii 3axkoH u Ilepumonnueckas cucrema
xumuueckux aeMeHToB JI. M. Menneneea. CTpoeHHE aTOMOB.

Xumundeckas cBI3b. OKUCIUTEILHO-BOCCTAHOBUTEILHBIC pCaKkuum»

3.1

PAaCKpBIBATE CMBICJI OCHOBHBIX XHUMHYCCKUX TMOHSTHH: AApO aroma,

3J'IeKTp0HHBII71 cJiou aromMa, aToMHas Op6I/ITaJ'H>, paaunyc artoma,




XUMHYCCKas CBA3b, IMOJIIpHAad W HCIOJIIpHAad KOBAJICHTHAas CBA3b,
QJICKTPOOTPUIATCIIbHOCTL, HWOHHAA CBA3b, HWOH, KA4THOH, AHUOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(i)I/IHI/IpOBaTB XUMHNYECCKHE 3JICMCHTBI

33

OIMCHIBATh M XapaKTepH30BaTh TaOmuuHyio ¢opmy [lepuonndeckoit
CHUCTEMBl XMMHYECKHMX 53JIEMEHTOB: pa3jMyaTh IOHATUS «IJIABHAs
noarpynmna (Arpynma)» u «mobounas mnoxarpymma (brpymma)y,

«MaJble» U «OOJIbIIHE) IICPUOAbI

34

packpsiBaTh cMbica [lepumoandeckoro 3akona JI.M. Menpaeneena:
ACMOHCTPUPOBATH IIOHUMAaHHUCEC Hepno,unqecxoﬁ 3aBUCHUMOCTH
CBOICTB  XMMHUYECKHUX JJIEMEHTOB OT UX T[IOJIOXKEHHS B

Ilepnonnueckoi cucreme

3.5

COOTHOCHUTh  O0O3HAuUEHUs, KOTOphIE MMEIOTCS B  TabiHIe
«llepmoanyeckass  cuctemMa  XUMHYEeCKHX  anemeHtoB  J[.U.
MenzeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj sapa, oOIee 4YHCIIo

9JICKTPOHOB U paCHpCACIICHNUEC UX 10 IJICKTPOHHBIM C.IIOSIM)

3.6

ONpCACIIATh CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

ONpEeNaTh BUJ XUMUYECKOM CBSI3U (KOBAJIGHTHass M HOHHAas) B

HCOPraHUYCCKUX COCANHCHUAX

9 KUIIACC

Kon
NPoBePSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XUMU4ecKasi peakLus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKMX IIOHSATHH: pacTBOp,
AIIEKTPOJIUTBI, HEIIEKTPOIHTHI, DIIEKTPOJUTHYCCKAsT JTUCCOIUAIINS,
peaKkuu MOHHOTO OOMEHa, KaTallu3aTop, XMMHUYECKOE PaBHOBECHE,
obpaTuMbIe " HeoOpaTUMbIe peaKImu,
OKHCIUTCIbHOBOCCTAHOBUTCIILHBIC pCaKknuu, OKHUCJIHNTCIIb,
BOCCTAHOBHTENIb, OKHCICHHE W BOCCTAaHOBJICHHE, AaJUIOTPOIIHS,

aMpOTEepHOCTh, XHUMHYECKass CBSA3b  (KOBAJCHTHAs, MOHHAf,




MeTaJ'IJ'II/ILIeCKaSI), KpuCTaJllIn4CCKas peméTKa, CIIaBBI, CKOPOCTH

XUMHYECKOH pcakuuu

1.2

HIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XUMHYCCKUX MOHITHI U

MMPUMCHSATDH OTU MMOHATHSA ITPU OIMMUCAHUHN BCUICCTB U UX HpeBpaHIeHI/Iﬁ

1.3

COCTaBJISATh YPABHEHHS DJIEKTPOJIMTHUUECKOM JTUCCOIMAIIMU KHUCIIOT,
nienioueld M cosei, MOJIHbIE W COKpPAIIEHHBIE YpPAaBHEHUS DPEaKIIHid

WOHHOr0 00OMeHa

1.4

PacCKpbIBaATh CYIIHOCTH OKHUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPEACTBOM COCTaBIIEHUS SJIEKTPOHHOTO OajaHca STUX peaKuit

1.5

MIPOBOAMTDH PACUETHI [0 YPABHEHHUIO XUMUYECKOM peaKuu

ITo Temam: «Hemertamnbl U HX coequHeHHs» W «MeTamibl U HX

COCAUHCHUA»

2.1

XapakTepu3oBaTh  (OMMChIBaTh)  oOmMe U crenudpuueckue
XUMHYECKHE CBOICTBA MPOCTHIX M CIOKHBIX BEIIECTB, MOATBEPKIAs
ONUCaHWe TMpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHUH

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKIII/II\/'I

2.2

COCTaBJIAATh YPAaBHCHUA peaKuHﬁ, MOATBCPKAAIOIUX CYIICCTBOBAHUC

TFeHETHYSCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

23

IMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXXHOCTHU IMPOTCKAHUA XUMHNYCCKUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHBIX

YCIIOBUSAX

24

ClIeZIOBaTh MpPABWJIAM  TIOJIb30BAHUS XHMHYECKOH TOCYHOH W
71a00paTOpHBIM O0OPYAOBAaHHEM, a TaKXKe NpaBHJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHM C HHCTPYKIMSMH IO BBIIOJTHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIMBITOB MO TMOJIYYEHHUIO M COOMpPAaHUIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YIJIEKHUCIIOro ra3a)

2.5

MMPOBOAWTL PpCaKIUH, IMMOATBCPKIAOMINC KQ4eCTBEHHLIM COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPHI-,
Opomun, wuomua, KapOonat, ¢docdar, cummkar, cynbdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, MOHBI M3yYEHHBIX METaJlIOB,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BEIIECTB

ITo Teme: «XuMUS U OKPYIKAIOIIAsL CPEay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMuyeckux mnoHstuil: [IJIK

BCUICCTBA, KOPPO3UA MCTAJLJIOB




3.2

MPUMEHSATh OCHOBHBIC OTEPAIMA MBICIIUTEIBHON NESITEIbHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, O0000IIeHHe, CUCTEeMaTHU3AIHIO,
BBISIBIICHUE TPUYMHHO-CIEACTBEHHBIX CBS3€M — A H3Y4YCHUSA
CBOMCTB BEIIECTB MU XUMHUYECKHX pPEAKLUUN; €CTECTBEHHOHAYYHBIE
METOAbl TO3HAHUA — HAOIIOJEHHEe, H3MEpPEHUEe, MOJICITUPOBAHMUE,

HKCIIEPUMEHT (peabHbI U MBICJICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Kon

HpOBepﬂeMI)lﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHa‘laJIBHLIe XUMHUYCCKUC ITOHATHA

1.1

[Tpenmer xumuu. Poiab XUMUM B KU3HU 4YeJOBeKa. XHMMHUsS B CHCTEME HayK.
Tena u BemecTBa. PuU3NUECKUE CBOWCTBA BEUIECTB. ATpPEraTHoe COCTOSHUE

BCIICCTB

1.2

ITonsarue o MCTOJAaX IIO3HAHKUA B XMMHUH. YucTele BCIICCTBA U CMCCH. Cnoco0n1

pas3aeneHus cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue d3aeMeHThl. CHMBOJBI  XHMHYECKHX

371eMeHTOB. [IpocTbie U cloKHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumudeckast hopmyia. BaaeHTHOCTh aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTtHocHUTeNbHAS aTOMHas Mmacca.
OtHocuTenbHasE MOJIEKYJsIpHas Macca. MaccoBasi J10Ji1  XHMHUYECKOTO

9JICMCHTAa B COCAMHCHU U

1.5

KonunuectBo Bemectsa. Monbs. MosnsipHas macca. B3auMocBsI3p KOIMUECTBa,
Macchl M 4HMCla CTPYKTYpPHBIX €IUHMI] BemiectBa. Pacuérsl mo dopmynam

XUMHYECKHX COCIMHECHUM

1.6

Ou3nyecKue U XUMUYECKHE SBICHUSI. XUMHUYECKas peakius U e€ MpU3HaKH.
3aKOH  COXpaHEHMs]  MacChl  BEIIECTB.  XHUMHUYECKHE  YpaBHEHHUS.
Knaccudpukanus  XUMHUYECKUX  peakuuid  (COeOUHEHHs,  pa3oKeHUs,

3aMelleHus, ooMeHa)

1.7

XWMHUYECKUN OKCHEPUMEHT: 3HAaKOMCTBO C XMMHYECKOM IOCYIOH, €
npaBuiiaMu paboThI B 1abopaTopuu U mpuéMamu oOpalieHus ¢ J1a0opaTOPHBIM
o0opysOBaHNWEM, W3yYCHHE W ONHCAaHWE (PU3UYECKHX CBONCTB 00Opa3IoB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue (usnueckux (IUIaBIEeHUE BOCKA,
TasiHUE JIbJA, PACTUPAHUE caxapa B CTYyIKE, KUTIEHUE U KOHIEHCALUs BOJbI) U
XUMHYECKUX (TOpeHHe CBeYd, [MPOKAIMBAaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICCTBUE MeEJIa C KHCJIOTOM) SBICHUM, HAONIOACHHWE U OIHUCAHUE
NPU3HAKOB TMPOTEKAHHUA XHUMHUYECKUX peakluil (pasjokeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCIOTHI C XJOPUIAOM Oapusi, pasjoKeHHE

ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoIeCTBUE Kejle3a ¢ paCTBOPOM




comu wmemu(Ill), wm3ydenwme cmocoOOB pazaeneHusi cMecei (C MOMOIIBIO
Maraurta, (QUIbTPOBAHHE, BHINAPUBAHUE, AUCTWIALMUA, Xpomarorpadus),
MPOBEJICHUEC OYHCTKH TIOBAPSHHOW COJIM, HAOJMIOJCHHE H  OIHCAHHE
pe3yNbTaTOB TMPOBEACHUS OIBITA, WILIIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS

MAacchl, CO3/IaHHEe MOJIee MOJIEKYJI (LIIapOCTEPHKHEBBIX )

Baxueiime npeacTaBUTeIn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech rasos. CocrtaB Bo3ayxa. Kucinopox — aleMeHT U IpocToe
BemlecTBo. HaxoxzaeHue kuciopoja B npupoze, pU3nuecKkue U XUMUYECKHe
cBoiicTBa (peakiuu roperus). Oxcunpl. [Ipumenenue kucimopona. CrocoOs!
NOJY4YeHUsl Kuciopoaa B jabopaTopuM M INpoMblnuieHHOCTH. Kpyrosopot

KUcIIopoa B mpupoe. O30H — aJuIoTporHast MOAU(HUKALUS KUCIOPOoIa

2.2

TennoBoil 3 ¢peKT XUMHUECKOW peakUud, TEePMOXUMHUYECKHE YypaBHEHHMS,
9K30- U DHIOTEPMUYECKUE PEaKUUHU. TONIMBO: yroyb U METaH. 3arps3HEHUE

BO3/yXa, YCWJIEHUE MapHUKOBOTrO 3 peKTa, pa3pylieHne 030HOBOTO CIIOS
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Bonopon — snemeHT U nipocroe BemiecTBo. Haxoxaenue Bogoponaa B IPUPOAE,
¢usnueckre MW XMMUYECKHE CBOICTBA, MPHUMEHEHHE, CIOCOOBI IOMyYEHHS.

Kucnorsl 1 conu
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MosnsipHblii 00bEM ra3oB. PacuéTsl N0 XUMHUYECKUM YPaBHEHUSAM

2.5

®duznyeckue CBOWCTBA BOJbl. Boma kak pactBoputenb. PacTBOpBHI.
Hacpiliennpie 1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTh BEILIECTB B BOJIE.
MaccoBass 70Jisi BeIIeCTBaA B pacTBOpe. XHMMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Pons pacTBOpoB B Mpupoje U B KU3HU yernoBeka. Kpyrosopor
BOJIbI B TMpUpOJE. 3arps3HEHHWE NPUPOAHBIX BoA. OXpaHa U OYHKCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudpukanus Heopranmdeckux coenuHeHuit. Oxcunel. Knaccuduxarms
OKCHJIOB: cojieoOpa3yromue (OCHOBHbIE, KHCIOTHbIE, aM(pOTEepHbIE) U
HeconeoOpasyrone. Homenknarypa okcunoB. Pusndeckue W XUMUYECKHE

CBOMCTBaA OKCHJIOB. HonyquI/Ie OKCHI0B

2.7

OcHoBanns. Krnaccudukanus oCHOBaHMM: MENOYM HW  HEPACTBOPUMBIC
ocHoBaHus. HoMeHKkiarypa ocHoBaHuN. PU3HUECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHui. [lonmyueHne ocHOBaHUA

2.8

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucior. dusznyeckue u
XHMHYECKHE cBoiicTBa KUCIOT. Psnm aktuBHOocTH MeTaaiaoB H.H. bekerona.

[Tomyyenue kucnot

2.9

Comu. Homenknarypa cosneit. @u3znyeckrue W XMMHUUYECKHE CBOWCTBA COJICH.




[Tonydenue coneit

2.10

I'enernueckas cBsI3b MCXKAY Ki1aCCaMU HECOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMHYECKUN  DIKCIIEPUMEHT: KAueCTBEHHOE OIpE/ICNICHUE COJACpIKaAHUS
KHUCITIOpOJia B BO3JyXe, MOJydeHHe, COOMpaHue, Paclio3HaBaHWE U W3Y4YCHHE
CBOICTB KHCIIOPOJIa, HAOIIOICHUE B3aUMO/ICUCTBUS BEIIECTB C KHUCIOPOJIOM H
YCIIOBUSI BOSHUKHOBEHHUS U MPEKpaIlleHus: TopeHus (moxapa), O3HaKOMIIEHUE C
oOpasllaMu OKCHJIOB U OIMCAaHME WX CBOWCTB, MOJIydYeHHUE, COOMpaHUeE,
pacro3HaBaHHe M HM3y4Y€HHUE CBOMCTB BOJOpoAa (FOpeHHE), B3aUMOJEHCTBUE
BOJZIOpO/A c OKCHJIOM meau(Il) (BO3MOXKHO HCII0JIb30BAaHUE
BUJICOMaTepHaoB), HabmoaeHne 00pa3loB BEIIECTB KOJIUYECTBOM 1 MOJb,
UCCJEeIOBaHUE  OCOOCHHOCTEM  PACTBOPEHUS  BEIIECTB C  PA3IMYHOU
pPacTBOPUMOCTBIO, TPUTOTOBJICHHE PACTBOPOB C OIpeneiaEHHOW MaccoBOM
JIOJIE  pacTBOPEHHOTO BELIECTBA, B3aWMOJEWCTBHE BOJbl C MeETaUIaMHU
(HaTpueM U KanblueM) (BO3MOXKHO UCIOJIb30BaHUE BUJCOMATEPHAIIOB),
ONpeJIeJICHUE PACTBOPOB KHUCJIOT M IIEJOYeld C TMOMOIIbIO WHAMKATOPOB,
UCCIIeIOBaHHEe OO0pa3l0B HEOPraHMYECKUX BEIECTB pa3IMYHbIX KJIACCOB,
HaOJIOZCHUE W3MEHEHUS OKPAaCKH HMHAMKATOPOB B pPACTBOpPax KHUCIOT U
niesiovei, ulyueHue B3aumojaercTBus okcuaa meau(ll) ¢ pactBopom cepHoi
KHCJIOTBI, KHCJIIOT C MCTalJlaMu, peaKL[I/Iﬁ HeﬁTpaHI/ISaI_IHH, IMOJIy4YCHHEC
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OIHOTO MeTaula JAPYyTuM U3
pacTBOpa COJIM, PELIEHUE PKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxneitmume

KJIaCChl HCOPraHNMYCCKUX COGHHHGHHﬁ))

ITepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
.. MenaeneeBa. CTpoeHre aToMoB. XuMu4eckas cBsi3b. OKUCIUTENIbHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINN

3.1

[lepBble MOMBITKH KJIACCU(UKALMU XUMHUYECKHX 3y1eMeHTOB. llonatue o
IpyNIax CXOJIHBIX 3JIEMEHTOB (ILEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METAJUIbI,
raJIOT€Hbl, WHEPTHbIE ra3bl). DJIEMEHTbI, KOTOpble 00pa3yroT am@oTepHbIe

OKCUIBI U TUAPOKCHUIBI

3.2

[lepuonnueckuii 3akoH. I[lepronuueckas cucTeMa XHMHYECKHX SJIEMEHTOB
AWM. Menneneea. KopoTkonepuosnHas W JJIMHHONEpUOJHAs  (HOPMBI
[Tepuoguueckorn cuctembl xumuueckux siemeHTtoB J[I.M. Mengeneena.
[Iepuoasl 1 rpynmbsl. @U3HUECKUMH CMBICH IOPSAIKOBOIO HOMEpa, HOMEPOB

nepruoaa U rpyuribl 3JICMCHTA
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Ctpoenne aroMoB. CoctaB aToMHbIX sfiep. M3oTomnbl. DnekTponbl. CTpoeHue




AIIEKTPOHHBIX 000JI04eK aTOMOB THepBbIX 20 XHUMUYECKUX DIIEMEHTOB
[Iepuonnueckon cucremnl [I.M. Menaeneesa. XapakrepucTuka XUMHYECKOTO

3JIEMEHTa Mo ero nosuoxenuto B [lepuoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUSI paJuyca aTOMOB XHWMHUUYECKHX DJIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB MO TpynnamM M MHEepHOJIaM.
3unauenue [lepuonnyeckoro 3akoHa u Ileproguueckoil cUCTEMbl XUMUYECKUX
3JIEMEHTOB Ul pa3BUTHUS HayKd W npakTuku. .M. MenneneeB — yu€Hblii U

IPaKIaHUH

3.5

Xumnueckass cBsizb. KoBasneHTHass (TOJisipHasl W HEMOJISIPHAsi)  CBSI3b.

:‘)HCKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBA3b

3.6

Crenenb okucieHuss. OKUCIUTETLHOBOCCTAHOBUTEbHBIE peakinu. [Iponecchl

OKHCJIEHHS M BOcCTaHOBJIeHUA. OKHUCIUTENN U BOCCTAHOBUTEIIN

3.7

XVMUYECKUN OKCIEPUMEHT: H3yuyeHue OoOpa3loB BEUIECTB METAIJIOB U
HEMETAJVIOB, B3aMMOJECHCTBHE THAPOKCHUIA IIMHKA C PAacCTBOPAMH KHCIOT U
LIEJI0YEH, MPOBEACHUE OIBITOB, WIUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX pEaKluil (ropeHue, peakliuu pa3ioKeHHsl, COeTMHEHUS)

9 KUIIACC

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKaHUA

BCH_IGCTBO H XUMHWYCCKasd pCaKus. HOBTOpeHI/Ie

1.1

[Tepuonuueckuii 3akoH. Ilepuoguueckass cUCTEMa XHUMHUYECKUX HJIIEMEHTOB
J.11. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKUX OHJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalvs, KaldblUs M HX
COEJMHEHHI B COOTBETCTBHM C IOJOKEHUEM 3JeMEHTOB B llepmoamueckoi

CUCTEMC U CTPOCHUEM UX ATOMOB

1.2

CtpoeHue BemiecTBa: BUIbI XUMHUYECKOW CBS3U. THMBI KPUCTATUTMUECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THUIIA KPUCTALIMYECKOMN
peméTkin W BHAAa XUMHUYECKOW cBsi3u. Kiaccudukanus w HOMEHKIATypa
HEOPraHMYECKUX BEUIECTB (MEXIyHapoJIHAsh W TPUBUAIbHASA). XUMUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKHUX

COGHHHGHHﬁ, FCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XUMHYECKHUX peakiHil M0 pa3IMyHBIM MpU3HAKaM (110 YUCITY

M COCTaBy yYacCTBYIOLIMX B PEAKIMU BEIIECTB, 1O TEIIOBOMY 3 QeKTy, 1Mo




H3MCHCHHIO CTCIICHEH OKHCIICHUS XMMHYSCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
o  y4acCTHRO KaTaJm3aT0pa). DOK30- H OHAOTCPMHUYCCKUC  PCAKIUU,

TEPMOXUMHUYCCKUEC YPABHCHHA. Ilonstue o CKOpPOCTH XHUMHYISCKOM pCakuuun

1.4

[TonsaTHe 006 0OpaTHMBIX M HEOOPATUMBIX XUMHUECKUX peaknusax. [lonstue o
FOMOIEHHBIX M TETEPOreHHBIX peakuuax. IloHatue o XuMHYECKOM
paBHOBecuM. (DaKTOpBI, BIMAIOLIME HAa CKOPOCTb XHMHMYECKOW pEaKkIuu M

IMOJIOKCHUEC XUMHUYCCKOT'O PaBHOBCCHA

1.5

OKHUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIMM,  JIEKTPOHHBIH  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHON  peakiuu. CocTaBieHUE  ypaBHEHUN
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH C MCIOJIB30BAaHUEM METOAA

ANIEKTPOHHOTO OaslaHca

1.6

Teopus 37EKTPOAUTHUECKON AUCCOLMAIMU. DIEKTPOIUTHl U HEAJIEKTPOIUTHL.
Katunonsl, aHnoHbl. MexaHU3M AMCCOLMALMY BEIIECTB C Pa3IMYHbIMHU BHJIAMU
XuMH4YecKkoi cBsizu. CrerneHs auccoruanui. CHUIbHBIE U ca0ble JIEKTPOIUTHIL.
Peakiun moHHOrO OOMEHa. YCIIOBUS NMPOTEKAHHUS PEaKIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalI€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBa KHCIOT,
OCHOBaHMH M CoOJied B CBETE TMPEJACTaBICHUH 00 SIEKTPOJMTHYCCKOU

nucconuanuu. KauectBeHHble peakiiuu Ha HoHbL. [ToHsTHE O THApOIN3E coneit

1.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTATTHYECKHIX
PEIIETOK HEOpraHMYECKHX BEIEeCTB — METa/NIOB W HeMeTaioB (rpadura u
anMasa), CJIOXHBIX BEIIECTB (XJIOpHAa HATpHs); UCCIECJOBAHUE 3aBHCHMOCTH
CKOPOCTH XHMHUYECKOM peakIMH OT BO3JEHCTBUS pa3IMYHBIX (DaKTOPOB;
UCCIIEIOBAaHNE  DJIEKTPOIPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JUCCOIMAIIMN  KHCIIOT, INeJIo4Yed W coieid (BO3MOXKHO UCIOJb30BaHUE
BHUJICOMATEPHANIOB); TPOBEJCHUE OIBITOB, WUIIOCTPUPYIOMINX MPU3HAKU
MPOTEKAHUsI PEaKIMii HOHHOro oOMeHa (oOpa3oBaHHE OCaAKa, BBHIACICHHE
raza, oOpa3oBaHHE BOJbBI); ONbBITOB, WUIIOCTPUPYIOIMIMX  MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakluil (rOpeHue, peakliuy pa3ioKeHus,
COCIUHEHMS); pAclO3HaBaHWE HEOPTaHWYECKUX BEHIECTB C TMOMOIIBIO

Ka4C€CTBCHHBIX peaKIII/II\/’I Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3aJa4

Hemeramns! 1 ux COCIUHCHUA

2.1

OOmass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CrtpoeHne W (U3HYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — TAJIOFEHOB. XMMHYECKHE CBOMCTBA Ha MPHUMEPE XJIOpA

(BSaHMOHeﬁCTBHe C MCTalllaMH, HEMCTalllaMu, menoanH). XJ'IOpOBO,I[OpOI[.




ConsiHast KMCIIOTa, XMMHUYECKHE CBOICTBa, MOJIy4eHUe, IpuMeHeHue. [lefictBue
XJIOpa ¥ XJIOPOBOZOPOJA Ha OPraHMU3M 4YeJIOBEeKa. BakHelue XJIOpUAbl U UX

HaXO0XJIEHUE B IPUPOJIE

2.2

OOmast xapakTepuctuka s1eMeHTOB VIA-rpymmel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneH! okucieHus. CTpoeHue u pusnyeckue cBoiicTa
MPOCTBIX BEMIECTB — KHCIOPOJAa M CEphl. AJUIOTPOINHBIE MOIU(PUKAIIH
KHUCJIOpOAa U cepbl. XUMHUYECKHe cBOMcTBa cepbl. CepoBOIOPOJ, CTPOEHUE,
(1)H31/I‘-IGCKI/IG A XAMHYECKHE CBOICTBA. OKCI/II[I)I CCPbl KaK MNpCACTABUTCIIN
KUCJIOTHBIX OKCHIIOB. CepHasi KHCI0Ta, (PU3NUECKHE U XUMHUYECKHE CBOWCTBA
(oOmue Kak IMpencTaBUTeNsl Kiacca KUCIOT U cHeludpuueckue). XuMuIecKkue
peakLuy, JIeXKalye B OCHOBE HMPOMBIIUICHHOTO CIIOCO0a TONyYeHHsI CEPHOM
KHCJIOTHI. HpI/IMeHeHI/IC. Conn CCpHOfI KHCJIOTBI, KAQYCCTBCHHAA PCAaKI M Ha
cynbdaT-noH. HaxoxxaeHue cepbl u €€ COeMHEHUI B MpHUpoae. XUMUYECKoe
3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl COSAMHEHUSIMUA Cephbl (KHUCIOTHBIC JOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €T0 MPeA0TBpAIlleHHUs
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OO6mras xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapakTEpHbIE CTEMEHU OKHUCICHUs. A30T, paclpoCTpaHEHUE B
npupoe, hpuznueckrue u XuMuyeckue cBoiictea. Kpyroopot a3ora B mpupo/ie.
AMMuak, ero (Qu3MUecKkHe W XUMHYECKHE CBOICTBa, TIONyYeHUE U
npumenenue. Conu aMMOHHS, UX (U3MYECKHEe M XMMHYECKHE CBOWCTBA,
npumeHenue. KauecTBeHHast peakiiys Ha HOHbI aMMOHMSI. A30THasi KUCIIOTa, €€
nosryueHue, pu3ndeckne 1 XMMUYECKHe CBOMCTBA (00ITHe KaK MPEICTaBUTEIIS
KJlacca KHCIOT | crnenuduueckne). lcmonb30BaHWEe HHUTPATOB M COJNEH
aMMOHHS B KayeCTBE MMHEPAIbHBIX yn0OpeHuil. XHMHUYECKOe 3arpsi3HeHUE
OKPY>KaloIled Cpeibl COeTUHEHUAMH a30Ta (KUCIOTHBIE JTOKAH, 3arpsi3HEHUE

BO3/1yXa, IIOYBHI U BOJIOEMOB)
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®ocdop, amnorponHsie MoauduKkanuu docdopa, Gunueckue U XUMHUYECKUE
cBoictBa. Oxcun ¢ochopa(V) u dochopras kucnora, ¢uznyeckue u
XUMHUYECKHE CBOWMCTBa, mosydeHue. VcmonpzoBanue ¢ochaToB B KauecTBE

MUHEpAJIbHBIX YI00peHHit

2.5

Obmass xapaktepuctuka syeMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOSHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YTJIepoj, aJIOTPOIHbIE
Moau(dUKaIMK, pacmpocTpaHeHHe B MpHUpoAe, (U3MYECKHEe U XUMUYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriepoaa B npupojae. OKCUIbI yriiepoaa,

ux (I)I/I3I/ILIGCKI/IC N XHUMHYCCKUC CBOﬁCTBa, JIEICTBHE Ha JKUBBIC OpTraHHU3MBI,




MOJTyYCeHUE U IPUMEHEHHE. DKOJIOTHICCKUE TTPOOJIEMBI, CBI3aHHBIC C OKCHJIOM
yraepoaa(IV); rumoresa rmo0anbHOrO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
a¢dext. YrompHas kuciota u €€ CconM, UX (PU3NYECKUEe U XUMUUYECKHE
CBOICTBa, MoNlydeHHEe U mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHaT-
noHbl. Vcnonk30BaHne KapOOHATOB B OBITY, MEIUIIUHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO3SHCTBE

2.6

[lepBoHayanbHbIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSAX
yriaepoga (MeTaH, 3TaH, STWIEH, aleTWIEH, 3TaHOJ], TIJIMLIEpPUH, YKCYyCHas
kucnora). VX cocraB u xumuueckoe crpoeHue. [loHsTtue o Ouomormyecku
BOKHBIX BEIIECTBAX: XKHUpax, OeJKaxX, YIVIEBOJAX — M HMX POJIM B KU3HU
yenoBeka. MarepuaabHOE€ €IMHCTBO OpPraHMYECKUX U HEOPraHMYECKUX

COEIUHEHUN

2.7

Kpemuuii, ero ¢usuueckue # XUMHUYECKHE CBOWCTBAa, NOJIYYCHHE W
npumenenue. CoeuHeHus KpeMHHs B mpupojne. OOmue mpencraBieHus 00
okcuae kpeMuus(I1V) u kxpemuueBoit kuciore. CHIMKaThI, UX UCIIOJIb30BAHUE B
ObITY, METUIIMHE, TPOMBIIUIEHHOCTH. BaskHelI1e CTpOUTENbHbIE MaTePHAIIbI:
KepaMuKa, CTEKJO, LEMEHT, OeToH, kene3o0eToH. [Ipobnembl Ge30macHOTO

HCIIOJIB30BAHHA CTPOUTEIIBHBIX MAaTCPpUaiOB B HOBCGﬂHeBHOﬁ KHN3HU

2.8

XUMUYECKUIN SKCIIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKHX BEILECTB,
CBOMCTB COJITHOM KHCJIOTBI; IIPOBEICHNUE KAYECTBEHHBIX PEaKLUi Ha XJIOPUJ-
MOHBl M HaONIOJEHHE MPHU3HAKOB MX IPOTEKAHMS, OIMbBIThL, OTPAKAIOLIUE
¢u3nuecKkre 1 XMMUYECKHUE CBOMCTBA TaJIOTCHOB U UX COSAMHEHUH (BO3MOKHO
UCIOJIb30BaHUE BUJEOMATEPHANIOB); O3HAKOMIJIEHHME C O0pa3liaMH XJIOPHIIOB
(raJloreHu1I0B); O3HAKOMJIEHHE ¢ oOpa3namMu cepbl U €€ COeIMHEHHSAMHU
(BO3MOXHO HCIOJIb30BAaHUE BHJICOMATEpPHAIOB); HAOMIOJICHHE Tpolecca
o0yIJIMBaHUs caxapa IoJ JEeHCTBHEM KOHIEHTPHUPOBAHHOM CEpHON KHCIOTHI;
U3y4YeHHE XUMHUYECKUX CBOWCTB pa30aBIIEHHON CepHOW KUCIIOTHI, IPOBEIECHUE
KayeCTBEHHOW peakuuu Ha Ccyib(ar-uoH U HaOlIoleHue MpHu3HaKa eé
MPOTEKAHUS;, 03HAKOMJICHHE C (PU3WYECKHMMH CBOMCTBaMHU a3oTa, ¢ocdopa u
UX COEAMHEHHUH (BO3MOXXHO HCIOJb30BAHME BHJEOMATEpHalOB), oOpa3Lamu
a30THBIX U PocPopHBIX yAoOpeHUit; MoTydeHue, coOupanue, pacrio3HaBaHUE U
U3y4YEHHE CBOWCTB aMMHaKa, NPOBEICHHE KAauECTBEHHBIX pEakUUil Ha HOH
amMMOHHMA U (QochaT-MOH W HU3Y4YEHHME TPU3HAKOB HX IMPOTEKaHUS,
B3aMMOJECICTBUE KOHLIEHTPUPOBAHHON a30THOW KUCIIOTBI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUAJIOB); H3YUYEHHE MOJeNeH KPUCTAIUIMYECKUX

pemwéTok anMmasa, rpaduta, ¢yUIepeHa; O3HAKOMIIEHHE C  IPOLECCOM




azcopOLuu pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM
IPOTHBOra3a; MOJy4YeHHe, cCOOMpaHue, paclo3HAaBaHUE W M3YUYECHUE CBOICTB
YIJIEKUCIIOr0 Ta3a; MpPOBENEHHE KAayeCTBEHHBIX peakiuil Ha KapOoHar- u
CUJIMKAT-UOHBl M U3Y4YCHHUE IIPU3HAKOB HX IPOTEKAHUSA; O3HAKOMIICHUE C
MPOAYKIMEN CHWIMKATHOM IPOMBIIUICHHOCTH; PEUICHUE DKCIIEPUMEHTAIBHBIX

3aJ1a4 1Mo TeMe «BakHelIne HeMeTalIbl U UX COSIMHEHU

MeTaibl 1 UX COSIUHEHUS

3.1

OOwiast XxapakTepUCTUKa XMUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBaHWUHU
ux mnojoxkeHus B llepuogmyeckod cucreme XMMHUYECKUX d3ieMeHToB [I.U.
Menpeneesa u ctpoeHus atoMoB. CTpoeHne MeTauloB. MeTtandeckas CBA3b
U METAJUIMYECKas KpUCTalIM4yecKass pemérka. OJIEKTPOXUMHUYECKUN psf

HaHpH)KeHPIfI MCTalJI0B

3.2

dusnyueckre U XUMHUYECKUE CBOMCTBA MeTa/lIoB. OO0IIHe CriocoObI MOTyYeHUs
MCETAJIJIIOB. HOHHTI/IC (0] KOppOSI/II/I MCTaJ1JI0B, OCHOBHBIC CHOC06I>I 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyTYH, TIOPATIOMHHHIN, OpOH3a) U X MPUMEHECHHE

B OBITY ¥ IPOMBILIUIEHHOCTH
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[[lenounsle MeTaibl: nojokeHue B [lepuoauueckoll cUCTEME XMMHMUYECKHUX
anemenToB J[.MI. MenzeneeBa; cTpoeHrnEe UX aTOMOB; HAXOXKIEHUE B IIPUPOJE.
dusnueckue 1 XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKcHIbl
U TUAPOKCHUJBI HATpHUA W KaJlus. HpI/IMeHeHI/Ie IICJIOYHBIX METAJJIOB U HX

COEeINHEHUN
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Illenoyno3eMenbpHbIE METajlabl MarHUM H  KalbIUM: IIOJOXKCHHE B
[Tepuonnueckoit cucremMe xumuueckux snemeHToB .M. Menaeneesa;
CTPOCHHUE HMX aTOMOB; HAXOXJIEHHE B Npupoje. OU3NuecKue U XUMUYECKUE
CBOMCTBa MarHus W Kajubliusd. BaxHelnme coeIuHEHHS Kalblus (OKCHI,

THIPOKCH, cONH). JKECTKOCTH BOBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AmomuHuit: nonoxkenue B Ileproandeckoll cucteMe XMMHUYECKMX 3JIE€MEHTOB
JI.1. MeHnpeneeBa; CTpoeHHE aroMma; HaxOXKJIeHUE B npupone. Pusndeckue u
XMUMHUUYECKHE CBOWCTBA amOMHMHUS. AMQOTEpHBIE CBOWCTBA OKCHIa U

TUAPOKCHIA ATTFOMUHUS

3.6

Kenezo: nonoxenue B llepuoanueckoi cucteMe XxumMuieckux 3nemeHTon J1.1.
MenpeneeBa; CTpOGHHE aToMma; HaxoxjaeHue B mpupone. Dusuueckue u
XUMUYECKUE CBOMCTBa »xene3a. Okcuabl, ruapokcuabl u conu sxeneza(ll) u

xene3a(lll), ux coctas, CBOMCTBA 1 TTOJTyYCHUE

3.7

XUMUYECKHUI SKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3liaMi METaJJIOB U CIJIABOB,




X (PU3MYECKUMH CBOMCTBAMH; H3yU€HHUE PpEe3yIbTaTOB KOPPO3UH METAIOB
(BO3MOKHO HCIIOJIb30BaHUE BHUJIEOMATEPHAIIOB), 0coOeHHOCTEH
B3aUMOJCICTBUS OKCHAA KajJblMsl W HaTpus C BOAOH (BO3MOXKHO
UCIOJb30BAaHUE BUJEOMATEPHAIIOB); HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI;
mporecca TOpEHUs JKele3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BaHHE
BHUJICOMATEPHUAIIOB); IPU3HAKOB IIPOTEKAHUS KAUECTBEHHBIX PEAKLUI Ha MOHBI
(Marnusi, Kanbluus, amoMuHus, uuHka, xkenesa(ll) u xenesa(Ill), memu(Il);
HaOJI0ICHNE U OMMCaHUe MPOIIECCOB OKPAIIMBAHUS IUIAMEHU MOHAMU HaTpus,
Kamuss M Kanblug  (BO3MOXKHO  KCIIOJIb30BaHHE  BHJIEOMATEpPHAIIOB);
uccieoBaHre aM(OTEpHBIX CBOIMCTB THMAPOKCHIA ATIOMUHMS M THAPOKCHIA
LIMHKA; pellIeHue 3KCIEPUMEHTAIbHBIX 3aJa4 10 TeMe «BaxHelie MeTasuibl

1 UX COCIUHCHUA»

XUMUS ¥ OKpY’Karolas cpea

4.1

Hosrie MaTCpHajibl 1 TCXHOJIOT'UU. BeH_IeCTBa U MaTcpualibl B HOBCCHHCBHOﬁ
JKM3HU 4YeIOoBeKa. XUMHUSI U 300pPOBLE. be3omacHoe MCIOIb30BaHUE BEILECTB U
XHUMHUYCCKUX peaKHI/Iﬁ B 6BITy. HepBa;I ImoMoIpb IIpHu XUMHUUYCCKHUX OXOrax u

OTPABJIEHUAX

4.2

OCHOBBI ~ 3KOJIOTMUECKOM  IpPaMOTHOCTU.  XUMHUYECKOE  3arpsi3HEHHE
okpyxkaromieit cpennl [IJIK. Poias xumun B pemieHnn SKOJIOTUYECKUX MPOOIIeM.
[TpupoaHble MCTOYHHKH YIIEBOJOPOJOB (Yrojib, HNPUPOAHBIN ra3, He(dTh),

MPOIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3

XUMUYECKUI IKCIEPUMEHT: U3yYeHHE 00pa3lioB MaTepHalioB (CTEKIIO, CIJIaBbI

MCTAJUIOB, TOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K PeAMETHBIM pe3yJbTaTaM
0a30BOro yPpOBHSI OCBOEHMSI OCHOBHOI 00pa30BaTeILHOM
MPOrpamMMbl OCHOBHOI'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O II03HABAaEMOCTHU SIBJICHUI MPUPOABI, NMOHUMAHUE OOBEKTHBHOMN
3HAYMMOCTH OCHOB XMMHYECKOH HAayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOWIEH KyJIbTYphl M MPAKTHYECKOM
NeSTEeIbHOCTH YeJIOBEKa B YCJIOBUSAX COBPEMEHHOrO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHUH CPEAN JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHBIX MCTOJAX IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPECTHYCCKHUX METOAAax HCCICAOBaHUA BCHICCTB W HU3YUYCHUA
XUMHNYCCKHUX peaxunﬁ; YMCHUC  HUCIOJB30BaATH MOACIU  IJIA

0OBACHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax nmpodecCHOHATBHOU IEATETLHOCTH, CBA3aHHBIX C XUMHUEH 1
COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX
XUMUYECKON HAyKH, YTO IMO3BOJIUT OOYyYalOUIMMCS paccMaTpHUBATh
XUMHIO Kak cdepy cBoeit Oynymedt  mpodeccHoHambHOMI
NCATCILHOCTH H  ClIeJaTh OCO3HAHHBIA BBIOOP XHMHH Kak
npoUIBbHOTO TMpeAMeTa MpHU TMEepexojie Ha YPOBEHb CPEIHEro

oO1mero oopa3oBaHus

Biianenne cucreModl XMMHMYECKMX 3HAHUW W yMEHUE NIPUMEHSTH

CUCTCMY XUMHNYCCKUX 3HaHI/II>'I, KOTOpasa BKIKOYaACT:

2.1

BOKHEHINIME XMMHYECKHUE TIOHATHS: XUMHUYCCKHH DJIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE M CIIOKHOE BEILECTBO, OJHOPOJIHAS U
HEOJHOPOAHAsI CMECh, OTHOCHUTENIBbHBIC aTOMHAsi M MOJICKYJISIpHAs
MaccChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHWE, COJIb (CPEmHsis), XUMUYECKas
peakuus, peaklMu COCIUHEHUS, PEaKUUU PA3JIOKECHUS, PEAKIUU
3aMeIleHus, Peakiui oOMeHa, TEIuIoBOM 3¢ (deKT peakimu, dK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, PACTBOP, MACCOBasl JOJS XUMHYECKOTO

DJIEMCHTA B COCIMHCHUU, MacCCoBasit J0JIs n IIpOOCHTHAA




KOHIIEHTPALKs BEIIECTBA B PACTBOPE, SIPO aTOMa, SJEKTPOHHBINA CII0OU
aToma, aroMHas OpOWTallb, pPaJUyC aToMa, BAJEHTHOCTb, CTEIEHb
OKHCJICHUS, XUMUYECKAsI CBS3b, DJIEKTPOOTPULIATENBHOCTD, MOJIIPHAs
U HENOJISpPHAs KOBAJICHTHAs CBA3b, MOHHAs CBA3b, METAJUIMYECKas
CBSI3b, KpUCTA/NINUECKasl peIIETKa (aTOMHAs, HOHHAs, METAJUINYECKas,
MOJIEKYJIIpHasi), UOH, KaTHOH, aHWOH, DJEKTPOIUT M HEIIEKTPOJIHT,
AIIEKTPOJIMTUYECKAs JUCCOLMALUs, peaklMd HOHHOro OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUHM,  OKUCIUTEIb U
BOCCTAHOBHTENb, OKHCICHHE U  BOCCTAHOBJICHHE, JIJIEKTPOJIM3,
XMUMHYECKOE paBHOBeCHE, OOpaTHMble W HEoOpaTUMbIE peakivH,
CKOPOCTh XUMHYECKOW peakuuu, Kartammsarop, I[IJIK, xopposus

MECTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAraloIMe 3aKOHbl XMUMMHU: 3aKOH COXPAaHEHMs Macchl,
nepuonnueckuii 3akoH J[.M. MennaeneeBa, 3aKOH IOCTOSTHCTBA

CoCTaBa, 3aKOH ABOI‘aI[pO
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TEOpHUn XUMHU: ATOMHO-MOJICKYJIApHasa TEOpMU, TEOpHU

BHGKTPOHHTHHGCKOﬁ Jucconranmmn

Brnanenue ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKIIFOYAIOLLIEH

3.1

yMEHUE TPaBUIbHO HCIOJIb30BATh M3yUEHHbIE BELIECTBA U
MaTepuaiabl (B TOM YHUCIE€ MHHEpalbHbIE yIOOpeHUs, METaJlIbl U
CIUIaBBl, TPOAYKTHI  TepepabOTKH  MPUPOJIHBIX  HCTOYHUKOB
YTJIEBOJIOPOIOB (YTJIs, IPUPOAHOTO Ta3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, Ha TMPOU3BOJCTBE U IIOHMMAHHUE 3HAYEHUS IKHUPOB,
OenKoB,  YIVIEBOAOB I OpraHM3Ma  4YelloBeKa;  yYMEHHe
MIPOTHO3UPOBATh BIIUSHUE BELIECTB MU XMMHUYECKHX MPOLECCOB Ha

OpraHM3M YeJIOBEKa U OKPYKAIOUIYI0 MPUPOJHYIO CPELy

3.2

YMCHUC HHTCIPUPOBATH XMMHWYCCKHUC 3HAHHA CO 3HAHUAMH APYTrUX

yueOHBIX IIPEAMETOB

3.3

HaJINYME OMbITa PabOThl ¢ PA3TUYHBIMU UCTOYHUKAMU MH(POPMALUU
[0 XMMMM (Hay4Has ¥ Hay4dHO-NONYJIsipHasl JHUTepaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHBHO OIICHMBATh HMH(OpPMAIMIO O BELIECTBaX, HUX
MpEBpaAlICHUSIX W NPAKTUYECKOM NPUMEHEHUH U yMEHHUE

HUCIIOIB30BaTh €€ s peicHuA y‘Ie6HO-H03HaBaTeJ'IBHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBaMH IIOHATHIHOI'O arrmapara M CHUMBOJJHMYCCKOI'O




SA3bIKa XUMHH JJIsI COCTaBJICHUSA (1)0pMYJ'I HCOPraHN4YCCKUX BCIICCTB,
ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ; OCHOBaMH XUMHYECKOMN

HomeHknatypsl (IUPAC u TpuBHanbHOiN)

YMeHue oOBACHATH CBSI3b MOJIOXKEHUsS 3ieMeHTa B Ilepuonnyeckoit

CUCTCMC C YHUCIIOBBIMHU XapPAKTCPUCTUKAMH CTPOCHUSA aTOMOB

5 XUMUYECKUX DJEMEHTOB (COCTaB M 3apsia sapa, oOOIIee YHUCIO
AJICKTPOHOB), PACIPEACICHHEM JJCKTPOHOB I10 SHEPreTHYCCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOIOB, KATUSI U KaJIbIUs
[IpencraBnenue 0  NEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMUYECKHUX AJIEMEHTOB (paauyc aToMa, dJIEKTPOOTPHUIIATEIBLHOCTD),

6 MPOCTBHIX M CJOXKHBIX BEIIECTB OT TOJOXKEHHUS DSJEMEHTOB B
[lepuonnueckoit cucreme (B MallbIX TMepUoAax W TJIABHBIX
MOATpYMIax) U 3JIEKTPOHHOTO CTPOCHUS aTOMa

7 YMmeHue KinaccupuImpoBaTh:

7.1 XUMHUYECKUE DIIEMEHTHI

7.2 HEOPraHWYeCKHE BEIeCTBa

7.3 XUMUYECKUE PEAKIINH

8 YMeHue onpeaensiTh:

o1 BAJICHTHOCTh M CTEIMEHb OKHCJICHUS XUMHUYECKHX DJIEMEHTOB, 3apsil

' HOHA

g2 BUJI XMUMHYECKON CBSI3M W THUN KPUCTANIMYECKOH CTPYKTYpbl B

' COCAUHCHHIX

8.3 XapakTep cpeiibl B BOAHBIX pacTBOpax BEUIECTB (KHCIOT, OCHOBAHU)

8.4 OKHCIIUTENIb 1 BOCCTAHOBHUTEIh

9 YMeHue xapakTepu3oBaTh (PU3NYECKUE U XUMUYECKHUE CBOWMCTBA:
MPOCTBIX BEMIECTB (KHUCIOPOI, O30H, BOJIOPOA, TrpaduT, aimas,

9.1 KpeMHHH, azor, dochop, cepa, XJIOp, HATPUH, KaIul, MarHHM,
KaJbIIUN, aTFOMUHUM, JKEJIe30)
CJIIOXKHBIX BEIECTB, B TOM YHCJE HMX BOJIHBIX pacTBOPOB (BOJA,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOA, OKCHIBI M THIPOKCHIBI

92 MetamioB [-IIA rpynn, amomunus, meau (1), uunka, xeneza (II u

II), oxcuasr yrnepoaa (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepot (IV u VI), cepuucras, cepHas, a3zoTucTas, a30THasi,

dbocdopHas, yrojibHas, KpeMHHEBAs KHCJIOTa U MX COJIH)




9.3

MPOTHO3UPOBATh M  XapaKTEpU30BaTh CBOWCTBAa BEIIECTB B
3aBUCUMOCTM OT MX COCTaBa M CTPOECHHUs, IPUMEHEHUE BELIECTB B
3aBUCUMOCTH  OT HMX CBOMCTB, BO3MOXHOCTb IPOTEKaHUSA

XHUMHUYCCKUX npeBpameHI/Iﬁ B pa3JIMYHbIX YCIIOBUAX

10

YMeHue coCTaBIISITh MOJICKYJISIDHBIC 1 MOHHBIC YPABHCHUA peaKuHﬁ,

B TOM YHCIJIC:

10.1

peakiuii HOHHOTO OOMeHa

10.2

OKHUCIHNTCIIbHO-BOCCTAaHOBUTCIIbHBIX peaKL[Hﬁ

10.3

WUIKOCTPUPYIOLIUX XHMHMUYECKHUE CBOMCTBA H3YYEHHBIX KJIACCOB

(Tpymi) HEOPTaHMUYECKUX BEIECTB

10.4

MOATBCPKAAIOIUX 'CHETUICCKYIO B3AUMOCBA3b MCXKIY HUMU

11

YMeHnue BIYUCIATh (IPOBOAUTH PACUETHI):

OTHOCUTEIIFHYIO MOJICKYJIIPHYI0O M MOJSIPHYIO MAacChl BEIIECTB,

MaCCOBYIO OOJIIO XUMHUYCCKOI'O 3JICMCHTA B COCANHCHNHA

11.2

MacCCOBYIO JOJIIO BEIICCTBA B paCTBOPE,

11.3

KOJIMYCCTBO BEIIECTBA U €0 Maccy, 00BEM Ta30B

11.4

0 YPaBHCHUAM XHWMHYCCKUX peaKuHﬁ N HaXO0AUuTh KOJIHNYECTBO

BEIIIECTBA, 00BEM U MacCy peareHTOB WM MPOJYKTOB PEAKIIUU

12

Brnagenue (3HaHuEe OCHOB):

12.1

OCHOBHBIMM  METOJIaMH  HAy4YyHOro TMO3HaHus (HaOIIOACHHE,
WU3MEPEHHE, SKCIIEPUMEHT, MOACIUPOBAHNE) TIPU W3YUYEHUHU BEIIECTB
U XUMHYECKUX SIBJICHUN; yMeHHEe c)OpMyIUpoBaTh NpodieMy Hu

MIPEIIOKUTD IyTH €€ pelIeHUs

12.2

Oe3omacHOil paboOThl ¢ XMMHYECKUMHU BEIIECTBAMH, XUMHYECKON

MOCY01 U J1abopaTOpHBIM 000pyAOBaHUEM

12.3

MpaBUIaMu 0€e3011acHOT 0 oOpareHus C BEIIECTBAMM,
HCIOJIb3YCMbIMU B HOBCGHHGBHOﬁ JKU3HH, MpaBUJIaMU IMOBCICHUA B
nensx cOepeXeHus: 3I0pPOBbsi M OKPYKAIOIIEH TPUPOJTHOU CPEIbl;
MMOHUMaHKE Bpelia (OMaCHOCTH) BO3ACHCTBUS HA >KMBBbIE OpraHU3MBbI
ornpeaenEHHbIX BELIECTB, croco6oB YMEHbBILIECHUS U

NpeaAOTBPAIICHUA UX BPCAHOTO BOSZ[GI\/JICTBI/HI

13

Hanuuwne MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUSA U OCYUICCTBJICHUA

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

HU3YUYCHUC n OIIMCaHHuC (bHSI/I‘-ICCKI/IX CBOICTB BCIICCTB,




O3HaAKOMJICHHUE C (i)I/ISI/I'-ICCKI/IMI/I U XUMHUYCCKUMU ABJICHUAMMU, OIIBITHI,

HIUTIOCTPUPYIOIIHNUEC NPU3HAKU [IPOTCKAHUA XUMHUYICCKUX peaKI_lI/Iﬁ

13.2

HU3YYUCHUC crmoco0oB pa3aciICHUA cMmeceit

13.3

IMOJIYYCHHUEC KHUCIIOPOJa W H3YUYCHHUE CTOo CBOﬁCTB; MMOJIYYCHHUC
BOAOpPOda U U3YUYCHHUEC €TO CBOfICTB; MOJIYYCHHEC YTJICKHUCIIOrO ra3a u
HU3y4YCHUE C€TO0 CBOﬁCTB; IMOJIYYCHUC aMMHAKa MU HU3YUCHHC CIo

CBOWCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

pacTBOPEHHOTO BEIIECTBA

13.5

IIPUMEHEHHE  MHIUKATOpoB  (JIaKmyca, METUJIOpaHXKa U
denondranenna) Ui ONpeAeTeHUsT XapakTepa Cpeibl B pacTBOpax

KHUCJIOT U IIeJIoYel

13.6

HWCCIIEIOBAaHNE W OIIMCAaHHE CBOMCTB HCOPraHM4YCCKUX BCIICCTB
Pa3JIMYHBIX KJIACCOB,; U3YUCHUC B3aMMOACHCTBHUS KUCIIOT C MCTajlllaMu,
OKCHJaMU MCTaJlJIOB, PaCTBOPUMBIMHA )51 HEPACTBOPHUMBIMU
OCHOBAHHAMHU, COJIAMU; IIOJIYYCHHUEC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHME OAHOro M™McEtajajla JApyruM M3 pacTBopa COJIH;
HUCCICIOBAHUC aM(bOTepHLIX CBOMCTB T HUIPOKCUIAOB AJIFOMUHUA H

MUHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHU4CCKUX COGHHHCHHﬁ)); ((SJ'IGKTpOJII/ITI/I‘IeCKaH
JUucconuanus, «Baxneimuye HeEMETaIIbl H HX COCOAUHCHUA,

«Baxxnemuye MeTaIbl U UX COCAUHCHUA»

13.8

XUMHUYECKHE  JKCICPUMEHTHI,  WUIIOCTPUPYIONIHE  MPH3HAKU
NPOTEKAHUs PEaKIMii HOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIUH Ha
NPUCYTCTBYIOIIME B BOJAHBIX PacTBOpax HOHBI XJIOPHI-, OpPOMUI-,
wonun-, cynbdar-, ¢docdar-, KapOOHAT-, CHIUKAT-AaHUOHBI,
THPOKCU-HOHBI, KATHOHBI AMMOHHS, MarHusl, KaJbIUs, aTFOMUHUS,

xKenesa (2+) u xkenes3a (3+), meau (2+), IMHKA

14

YMmenue:

14.1

MPEJICTaBIATh pPE3yJabTaThl dKCIepUMEHTa B (opMe BBIBOJIOB,
JIOKA3aTeNbCTB, TpadUKOB M TaOJNUIl U BBISIBIATH AMIHUPUYCCKUE

3aKOHOMCPHOCTU

14.2

YCTaHaBJIMBATb CBA3HU MCKAY pCaJIbHO Ha6J'IIOI[aeMLIMI/I

XUMHUYCCKUMH ABJICHUAMHU MW IIpoHeCCaMu, MNPOUCXOAAINIUMHU B




MaKpo- U MUKPOMHUPE, 0OBACHATh IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘IaJ'IBHBIe XHUMHUYCCKUEC ITOHATHA

1.1

UucTteie BemecTBa u cMecH. CrIocoOBI pa3iesieHus cMecen

1.2

ATOMBI ¥© MOJICKYJIBL. Xumuueckue dieMeHThl. CHMBOIBI XUMHYECKHUX

9JICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

1.3

XuMuueckas q)OpMyJ'Ia. BanenTHOCT, aTOMOB XHMMHUYECKHMX 3JEMEHTOB.

CreneHp OKUCIICHUSA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTtHOCcHUTENbHAS aTOMHAs Macca.
OTtHOCHUTENbHAS MOJICKYJIAApHAsA Macca. MaccoBas J0JI 1 XUMHUYCCKOI'O 3JICMCHTA

B COCAMHCHUN

1.5

KomnyectBo BemectBa. Monb. MomsipHast mMacca. MomsipHblii 00BEM Ta30B.

Bzanmocss3n KOJIMYECTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX €AUHHUI] BEIICCTBA

1.6

duznueckre U XUMHYECKHE SBIICHHS. XHUMHUYECKas pe€akuuga u e€ IIPU3HAKH.

3aKOH COXpaHEHMsI MACChI BEIIECTB. XUMUUECKUE YPABHEHUS

HepI/IOI[I/ILICCKI/Iﬁ 3aKOH H Hepnozlnqecxaﬁ CUCTCMAa XHMHUYCCKUX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrne aToMOB

2.1

Ilepnonnueckuit 3akoH. llepuommueckas cucreMa XUMHYECKMX JJIEMEHTOB
JA.N. Menneneesa. Ilepuonsl u rpynmbsl. PUZUYECKUN CMBICI HOPSAKOBOIO

HOMEpa, HOMEPOB MEepHOa U IPYIIIbI AJIEMEHTa

2.2

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3oronsl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX 000J0YeK aTOMOB TeEpBbIX 20 XHMHUYECKUX DIEMEHTOB

IIepnonnueckoii cucremst .M. Menneneesa
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3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMUYECKHX HJIEMEHTOB MEPBBIX TPEX
MEepUOOB, Kalus, Kajblus (paguyca aTOMOB, O3JIEKTPOOTPHUILIATEIHHOCTH,
METAJUIMYECKUX W HEMETAUIMYECKHX CBOMCTB) M UX COCAMHEHUH B
COOTBETCTBUHM C TMOJIOKeHHEM »dJeMeHToB B Ilepuonmyeckoil cucreme Hu

CTPOCHUCM HUX aTOMOB

Crtpoenue BemiecTBa

3.1

Xumuyeckass cBa3b. KoBasneHTHass (TMOJspHAas W HEMOJSpHAs) CBS3b.
DNeKTPOOTPUIIATEILHOCTh ~ XMMHYECKUX  DJIEMEHTOB.  VoOHHas  CBs3b.

Merannuyeckas CBI3b




3.2

Tunel KpUCTAJUIMYECKHUX PEIIETOK (aTOMHAsl, HWOHHAas, MeTauInyecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKU M BUAA

XUMHYECKOH CBSI3U

Baxwueiime mnpeacTaBUTENM HEOPraHUYECKHMX BemecTB. Hemeramnsl um ux

coeJIMHEeHMs. MeTalIbl U UX COeAUHEeHUS

4.1

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHHYECKUX COCJAWHEHHA: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(poTepHBIC) u
HecoseoOpa3yomnme, OCHOBaHMW (IIETOYM W HEPACTBOPUMBIC OCHOBAHMS);
KACIOT (KUCIOpPOJCOAepKalIie ¢ OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CpPETHUX U KUCIIBIX )

4.2

®Ousnyeckue W XHMHYECKHE CBOMCTBA IIPOCTBIX BEIICCTB-HEMCTAJIIOB:

BOJIOPOJa, XJIOpa, KHCIOPOa, CepHl, a30Ta, pocdopa, yriepoaa, KpeMHHS

43

duznyeckue M XUMHUYSCKHE CBOMCTBaA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIUTHUA,
HaTpu:A, Kajlnud, Marovusgd W KajlblUs, aJJFOMHHUSA, KCIIC3a. SHGKTPOXI/IMI/I‘—IeCKI/Iﬁ

paa HaHp}I)KCHI/II\/'I METAJIJIOB

4.4

du3znyeckue U XUMHUUYECKHE CBOMCTBa BOOOPOJHBIX CO€IUHEHUI HEeMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKCHAOB HeMeramwioB: cepbl (IV, VI),
azota(ll, IV, V), docdopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). Ilonyyenue

OKCHUJ0B HEMCTAJIJIOB

4.6

Xumuyeckre cBorcTBa okcunoB: metaiioB [A—IIIA rpymn, munka, meau(ll) u

xene3a(ll, IIT). IToryyeHne OKCUAOB METAIITIOB

4.7

XWMHYECKHE CBOMCTBA OCHOBAaHUN M aM(OTEPHBIX THAPOKCUIOB (HA TIpUMEpE
TUAPOKCHUIIOB QJIIOMUHUS, JKene3a, IuHKa). llomydyenwe ocHoBaHUU u

amM(OTEepHBIX THIPOKCHUIOB

4.8

OO01me XUMHUYECKHue CBOWCTBA KHUCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, cepHOM, a30THOU, (ochopHOl, KpeMHHEBOW, yronbHOH. Ocolbie
XUMUYECKHE CBOWCTBA KOHLEHTPUPOBAHHOW CEPHOM M A30THOM KHCIIOT.

HOJ'IyLICHI/IC KHUCJIOT

4.9

OOue xuMu4eckue cBoicTBa cpeiHux coiueil. [lomydyenue coneit

4.10

HOJ’IyLIeHI/IC, CO6I/IpaHI/IC, paciio3HaBaHuC BOAOpPOJdad, KHUCIIOPOAd, aMMHAKa,

YTJICKHCIIOTO Ta3a B J1abopaTopuu

4.11

[Tonyyenne aMMuaka, CEpHOM M a30THOM KHCIIOT B MpOMbINUIeHHOCTH. OO01me

CIIOCOOBI MMOJIy4CHUA MCTAJIJIOB




4.12

I'erermueckas CBA3b MCXKAY KilaCCaMU HECOPTaHUYCCKUX CO€I[I/IH€HHI71

XUMHYECKUE PEaKIun

5.1

Knaccudukarus XUMUYeCKUX peakuil 0 pa3InYHbIM MPU3HAKAM: TI0 YHCITY U
COCTaBy YYaCcTBYIOIIMX B PEaKIUU BEUIECTB, MO TEIIOBOMY 3(PQeKTy, Mo

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMUYECKUX DJIEMEHTOB

52

TermnoBoit >pGEeKT XUMHUYECKOH peakiuy, TEPMOXUMHUYECKUE YpaBHEHHS.

DK30- U HJI0TepMUYECKe peakunu. TepMoXuMuieckie ypaBHeHHUs

53

OKHCAUTENTEHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipomieccbl  OKMCIIEHUSI M BOCCTAHOBICHMS.  JJEKTPOHHBIA  OanaHc

OKHCIIMTEIIbHOBOCCTAHOBHUTEIILHOM p€akuuu

54

Teopust AMEKTPOTUTHIECKON Aucconmanui. KaTtnoHsl, aHHOHBI. DJIEKTPOIUTHI

N HEOJICKTPOJIUTHI. CunbHbIC U c1a0ble QJICKTPOJIUTHI. Cremnenb JAUCCoanu

5.5

Peakumu moHHOTO obMeHa. YciioBus MMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

ITOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKIIUN

XuUMHS ¥ OKpYyXkKarolas cpeaa

6.1

BemecrBa u martepuanbl B IIOBCEJHEBHOM KHU3HHM 4YeloBeKa. besomacHoe
UCIOJIb30BAaHUE BEILECTB M XUMHUYECKUX peakUuil B J1aOOpaTopuu U OBITY.

HepBa;I nmomMouib MMpu XUMHUYICCKUX 0KOrax U OTPaBJIICHUAX

6.2

XUMHUYECKOEe 3arps3HEHUE OKpYyXKawiled cpeapl (KUCIOTHBIE —JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/AyXa W BOJOEMOB), CIOCOOBI €ro MperoTBpALCHUS
[Ipenenbuas nomyctumasi konuentpauusi BemiectB (ITJK). Pons xumuum B
pEeIIeHUU DKOJIOTHYECKUX TpobieM. VYCWwiIeHHe MnapHUKOBOro 3d@dekTa,

pa3pyLieHue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriaeposa, KpeMHUS U UX COEIMHEHUN B
OBITY, MEIWIIMHE, TPOMBINIJICHHOCTH H CEIIbCKOM Xo3sicTBe. [IpumeHenne
METAJUIOB M CIUIABOB (CTanb, YYryH, AIOPATIOMUHUM, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH WX coenHeHH. [IoHATHE 0 KOPPO3UU METaJNIOB, OCHOBHBIC

CIIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB (Yroiib, MPHUPOAHBIN Tra3, HedTh),

MPOIYKTHI UX MepepadoTku (OCH3MH), UX POJIb B OBITY U IPOMBIIUICHHOCTH

6.5

HepBOHa‘IaJIBHBIe MOHATHSL 00 OpPraHM4YCCKHUX BCHICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 9TUJICH, AalICTUJICH, 9TAHOJI, ITTMIECPUH, YKCYCHAs KI/ICJ'IOTa).
[TonsiTHe 0 OMONIOIMYECKH BaKHBIX BCHICCTBAX: JXHpPaX, GCJIKaX, YrjeBoaax — M ux

POJIK B ) KU3HH YCJIOBCKA




PacuéTtnr:

7.1 o opmyamM XUMHUIECKUX COCTUHEHUHN
7.2 Macchl (MaccoBOi) T0JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPABHEHHSIM




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI J1JIs1 YYEHUKA

1. Xumus. 8 knacce / I'abpuensn O.C., OctpoymoB WN.I'., CnaakoB C.A., AKIHOHEPHOE OOIIECTBO
«3narenscTBO «IIpocBemenuney;

2. Xumus. 9 knace / I'abpuensia O.C., Octpoymos U.T'., Cnagkos C.A., AKImoHepHOe 00IIECTBO
«3marenscTBO «IIpocBemenney.

METOAUYECKHUE MATEPHUAJIBI JIUISI YAUTEJIA

1. I'abpuensu O.C., Kynuosa A.B. Metoanueckue pekoMeHIanuu K yueonukam 8-9 kiacca,

2. Tl'abpuensu O.C., CnankoB C.A. Pabouas teTpaap kK yueOHUKY 8, 9 kiacca,

3. I'abpuensan O.C., Kynmosa A.B. Terpaap /uis 1a00paTOpHBIX OIMBITOB M MPAKTHYECKUX
pabor, 8, 9 knacc,

4. T'abpuensn O.C., bepeskun I1.H., YmakoBa A.A. KonTposbHbie 1 mpoBepouHbie paboThl, 8-9
KJacc,

5. I'abpuensu O.C., CmupnHosa T.B., Cnaakos C.A. Xumus B TecTax, 3aadax, yIpaKHEHUAX, 8-
9 Kiacc,

6. SlctpeboBa O.H. Xumus. 8-9 knacc. [loypounsie pazpaborku k YMK O.C. I'abpuensina

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
bubnuoreka [{OK https://m.edsoo.ru/7f41837¢



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

IMPUJIOKEHUA
KPUTEPUU OIIEHUBAHUA
OueHka yCTHOro 0TBeTa

[Ipn oueHuBaHMM OTBETa OOYYAlOLIErocs Ha MOCTABICHHBIA BONPOC WIIH €ro
OTBETa MO PE3yJIbTaTaM BBIIIOJIHEHHUS] KOHKPETHOTO YIPaKHEHHs 11eJ1eco00pa3HO
IIPUMEHHTH CIEAYIOIINE KPUTECPUH:

OTMeTKa «5» CTaBUTCA MPU YCIOBUU, €CJIM 00YYaAIOIIUNCS:

® acT MOJIHBIN apFYMeHTHPOBaHHLIﬁ OTBCT, U3JI0KEHHBIA B OHPGIICJICHHOP'I
JIOTUYECKOM IMOCJICAOBATCIbHOCTH,

® ICMOHCTPHPYECT IIOHMMAHHEC CYHNIHOCTH COOTBCTCTBYIOIIMX XHMHYCCKHUX
HOHHTHﬁ, 3aKOHOB H TeOpHﬁ, HCIIOJIB3YCT MX BO B3aWUMOCBSA3U JIA 00BACHEHUS
paccMaTpuBacMbIX SIBJICHUM U CBOMCTB HN3y49aCMbIX BCUICCTB,

" YCIIENTHO pealn3yeT TOJyYCHHBIE paHee 3HAHUS I TOCTPOCHHUS BBIBOJIOB H
000011IeHU .

OtMeTKa «4» CTaBUTCS MPU YCIIOBUU, €CIIH 00yUalOIIUiCs: 21

" Ta€T OTBET, YAOBJIETBOPSIOLIMK B LEJIOM TpeOOBaHUSAM K OTBETY HAa OTMETKY
«5», HO TIPHA ATOM JOMYCKAE€T HEKOTOPHIE HETOYHOCTH B TOJIKOBAHHWH CYIIHOCTHU
(aKTOB U SABJIICHUI, O KOTOPBIX UIET PEYb.

® CaMOCTOSATCIBHO YCTPaHACT HUMCHOIHECSA B OTBETC HCTOYHOCTH.

OtMeTKa «3» CTaBUTCA [IPU YCIOBUH, €CIIM 00YYaAOLIUNCS:

" Ta€T OTBET, KOTOPBIM IO COJAEPNKAHUIO B OOJbIIEH YacTH YJOBJIETBOPSET
TpeOOBaHMSIM K OTBETYy Ha OLEHKY «4», HO [ONyCKaeT OIUOKH Mpu
UCIIOJIb30BAaHUU TEOPETUYECKOTO U (PAKTOIOrMUECKOI0 MaTepraa;

® HC IECMOHCTPHUPYET YMCHHUS IO YCTAHOBJIICHUIO CBA3M MCXKAY U3YUYCHHBIM PAHEC U
HOBBIM TCOPCTUYCCKHUM MATCPUAIIOM;

" 3aTPYAHACTCS B IOCTPOSHUH BBIBOJIOB M O0OOIICHMIA;

" JTONYIICHHBIE OMMOKHU UCIIPABIISECT C MOMOIIBIO YUUTEIIS.
OTMeTKa «2» CTaBUTCS MPHU YCIOBUH, €CIIM 00YyUaIOIIHUICS:
® Ja€T HEBEPHBIM OTBET HA MOCTABJIECHHBIN BOIIPOC;

" IOKA3bIBAET HEC(HOPMUPOBAHHOCTh 3HAHWA COOTBETCTBYIOIIUX TMOHATUNA W
3aKOHOMEPHOCTEM;



® HCBCPHO INPHMCHACT M3YYCHHBIC ITOHATHA, 3aKOHBI M TCOPHMH 1A 00BACHECHUS
pacCMaTpuBaCMbIX SIBJICHUM U CBOMCTB HN3y49aCMbIX BCUICCTB,

" 3aTPYAHSIETCS B UCIIPABICHUM JIOMYIIEHHBIX OIUOOK KaK CAMOCTOSITEIBHO, TaK U
C IOMOIIBIO YUUTENS.

OueHka yMeHHil peliaThb 3a/1a4Hu:

e «5»: B JJOrMYECKOM PACCYKICHUU U PEIICHUH HET OIIMOOK, 3a7a4a peliecHa
palMOHAJILHBIM CIIOCOOOM.

e «4»: B JIOTUYECKOM PACCYKJICHHH M PEIICHUH HET CYIICCTBEHHBIX OIIHOOK,
IIPY 3TOM 3ajia4ya pelicHa, HO He PallMOHAIbHBIM CIIOCOOOM, JOMYIIECHO HE
OoJiee IBYX HECYIICCTBCHHBIX OIIHOOK.

e «3»: B JJOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX ONTHOOK,
JIOITYCKAETCs CYIIECTBCHHAS OIIMOKA B MAaTEMaTHYCCKHUX pacyETax.

e «2»: UMEIOTCS CYIIECTBEHHBIC OINOKHU B JIOTHUECKOM PACCYKJICHUHU U
pCIICHUN.

O11eHKA IKCNIEPUMEHTATbHBIX YMEHH (B MPOIIECCE BHIMOTHEHUS TPAKTUIECCKUX
paboT 1O HHCTPYKIIUHN):

« «5»: paboTa BBINOJIHEHA OJHOCTHIO, CACIIaHbl IPABUIIbHbIE HAOTIOACHUS U
BBIBO/Ibl, SKCIIEPUMEHT OCYLIECTBIIEH 11O IIJIaHy, C Y4ETOM TEXHUKU
0€3011acHOCTH U MPaBUJI pabOThI C BELIECTBAMU U IPUOOPAMHU, IPOSIBICHBI
OpraHMU3alMOHHO-TPY0OBbIE YMEHHS.

»  «4»: paboTa BBINIOJIHEHA, C/IEIaHbI IPABUIIbHbIE HAOIIOIEHUS U BHIBOBDI,
HKCIEPUMEHT BBINOJIHEH HEMOJIHO WU HAOII0AAI0TCsl HECYIIECTBEHHBIE
OmHUOKH B paboTe ¢ BEIIECTBAMH U MPUOOPAMHU.

» «3»: OTBET HEMOJIHBIN, paboTa BBHITIOJHEHA MPABUIILHO HE MEHEE YEM
HaIlOJIOBHHY, JIONYIIIEHA CYIIECTBEHHAs OIHOKa (B X0/1€ SKCIEPUMEHTA, B
0o0bsicHeHuHu, B opopmiiennn padboTsl, o Th npu pabote ¢ BelecTBaMu 1
npudopamu), KOTOPYIO YUaIIHICs UCTIPABIISIET 110 TPEOOBAHUIO YUUTEIS.

e «2»: IONyIIEHbI ABE WK 00Jiee CYIIECTBEHHbIE OITMOKHU B X0O/1€
AKCIIEpUMEHTA, B 00bSICHEHUH, B 0ohopmiieHnn padotsl, o Th npu padote ¢
BELIECTBAMHU U MPUOOpPAMU), KOTOPBIEC yUAIIUICS HE MOXKET UCIIPABUTD.

Onenka nucbMeHHBIX KOHTPOJIBHBIX paﬁoT:

o «S»: JaH MOJIHBIM OTBET Ha OCHOBE N3YUYCHHbIX TCOpHﬁ, BO3MOXHa
HCCYHICCTBCHHAA OIIHOKa.



«4»: norycTUMa HEKOTOpast HETIOJIHOTa OTBETA, MOKET OBITh HE OoJiee IBYX
HECYIIECTBEHHBIX OIINOOK.

«3»: paboTa BBINIOJIHEHA HEMOJIHO (HO HE MEHEE YeM HAIOJIOBHHY ), UMEETCS
He 00JIee 0JTHOM CYIIIECTBEHHOMN ONMMOKH U MPU 3TOM 2—3 HECYIIIECTBCHHBIC.
«2»: paboTa BBINIOJIHEHA MEHBIIIE YEM HAMOJOBUHY, UMEETCSI HECKOJIBKO
CYIIECTBEHHBIX OIIHOOK.

OueHka TecTOBBIX padoT:

JUTSI TECTA U3 TISITH BOTIPOCOB: HET OMMMOOK — OIICHKA «5», OJTHA OIMNOKAa —
OLICHKA «4», IB€ OLTMOKN — OILIEHKA «3», TpU OIIHOKH — OLIEHKA «2).

11t Tecta u3 30 BormpocoB: 25-30 npaBUIIBbHBIX OTBETOB — OLIEHKA «5»,
19—24 npaBuiabHBIX OTBETOB — OLEHKA «4», 13—18 npaBUIbHBIX OTBETOB —
OIlEHKa «3», MeHbIIEe |2 npaBUIBHBIX OTBETOB — OLEHKA «2».

Ouenka npoekra:

cobroieHue TpeOOBaHU K €ro 0(hOpMIICHUIO;

HEOOXOIMMOCTh U IOCTATOYHOCTH JJISl PACKPBITHS TEMbI IPUBEAEHHON B
TEKCTe NMPOeKTa HH(OpMAIUY;

yMEHHE 00yJaroIerocss CBOO0JHO U3JlaraTb OCHOBHEIC HJIEH, OTPAKEHHBIC B
IIPOEKTE;

CIOCOOHOCTH 00YYarOIIErocsi MOHITH CYTh 3a/1aBa€MbIX WICHAMHU
aTTECTAI[MOHHOW KOMHUCCHH BOIIPOCOB U C(POPMYIIUPOBATH TOUHBIE OTBETHI
Ha HUX.
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