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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 XHMMHM Ha YpPOBHE OCHOBHOI'O OOIIEro o0Opa3oBaHHS
COCTaBJicHa Ha OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbLHON MPOrpPaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QenepaqbHON padodeil mporpaMmbl
BOCIIMTAHMS U C YYETOM KOHIICIIIIMM MPETOIaBaHusl y4eOHOro MpeaMeTa « XUMHU)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepannm.

[Iporpamma mo Xxumuu Aa€T NPEJCTaBICHHE O IENsIX, OOIIel cTpaTeruu
o0yueHuUsl, BOCIUTAHHUS W Pa3BUTUS OOYYAIOIMIUXCS CPEACTBAMHU Y4eOHOIO
npeaMeTa, YCTaHABIIMBAET 00s13aTeIbHOE peaMETHOE CoJiepKaHue,
MpeycMaTpUBAET paclpeiefieHMe €ero Mo KjaccaM W CTPYKTYpUPOBAaHHUE TIO
pazienaM M TeMaM IMPOrpaMMbl IO XHMHH, OMNPEIETSeT KOJWYECTBECHHBIC H
Ka4eCTBCHHBIC XapaKTePUCTUKU CoJIepKaHUs, PEKOMEHIYEMYIO
MOCJIEI0BATEIbHOCT,  U3YYEHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKH y4eOHOTO TMporecca, BO3PACTHBIX
0COOCHHOCTEH OOydYalolmUXCs, ONpeAeisIeT BO3MOXKHOCTH IpeaMera IS
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTesIbHOM
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3yabTaraMm oO0y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3yYeHUs IPEAMETa U OCHOBHBIX
BHUJIOB y4YeOHO-ITIO3HABATEIILHOW JCATCILHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTr0 Co/Iep)KaHMs.

3HaHWE XUMHH CIYXUT OCHOBOM Juisi (OPMUPOBAHHMS MHUPOBO33PEHUS
00yyJaroIierocs, €ro MpejCTaBICHU O MaTEepUaIbHOM €IUHCTBE MHPA, BAXKHYIO
poOJIb WrparoT (OPMUPYEMBIC XUMHEH MPEICTABICHUS O B3aUMOIPEBPAIICHHIIX
SHEPTHH W 00 DBOJIOIMHU BEIISCTB B IMPHUPOJIC, O IMYTAX PEIICHUS TI00AIBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, IHEPIETUUYCCKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOIEM 31paBOOXPaHEHUS.

N3yuenne xumun:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH IS CaMOpPa3BUTUA U
dbopMupOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00I1IeH 1 (hYHKIITMOHAIBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHWE MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEM
00yJarommxcsi, HaBBIKOB WX CaMOCTOATEIIBHOM  y4eOHOM  JesATEeNbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MIOBCEIHCBHOM KM3HH, TaK U B MPO(ECCHOHAIBHOM ICSITEIHHOCTH;

3HAKOMHUT CO CIHENM(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
3TarnoM B (OpMHUPOBAHUHN €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUarOIINXCS;



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
KoanuecTBo 9acoB DIeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontponsusie | TIpakTaueckue (undposbie)
n/m | ¥ TeM NpPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThl
pecypchbl
Pasznea 1. IlepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
' PAKTUYECKOI https://m.edsoo.ru/7f41837¢
JIeSTEIIbHOCTH YeJIOBEKa
12 BemectBa 1 xuMnuueckue 15 1 bu6mmoreka [{OK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro no paznemy 20
Pa3nes 2. BakHelimne npeacTaBuTeI M HEOPraHUYECKUX BellecTB
21 Boznyx. Kucnopon. 6 bubnnorexa [JOK
’ [HousaTue 06 oKCuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o g 1 bubnnoreka [JOK
' KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 | 1 bu6mmoreka [{OK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI Eub 1IOK
HOJInOTEKA
2.4 HEOPraHUYEeCKUX 11 1 1
p . https://m.edsoo.ru/7f41837¢
CcoeIMHEHU I
Hroro no paszneny 30



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

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3jaemMenToB /. U. Menaeneena.

Crtpoenue aToMOB. XuUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUU

[Iepronnueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XUMHYECKHUX 3JIEMEHTOB JI. 7
N. Menneneesa. Ctpoenue
aToma

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

XUMHUYECKasd CBA3b.

319 OKHUCITUTENbHO- g ) bubmuoreka [JOK
' BOCCTaHOBUTEIIbHBIC https://m.edsoo.ru/7f41837¢
peakiu
bu6mmoreka [JOK
Hroro o paszery 15 https://m.edsoo.ru/7f41837¢
bu6 OK
Pe3epBHOE BpeMmst 3 nommoreka L

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

[10 ITPOI'PAMME 68 > .
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9 KJIACC

KoanuyecTBO 4acos

JIEKTPOHHbBIE
Ne HaumenoBanue pa3aesion Kontponsusre | TIpaKTHueckue (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKkuu
[ToBTOpeHwue u yriayoneHue
1.1 3HAaHUW OCHOBHBIX Pa3jeiioB 5 1 bubmorexa HOK
' pasa https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHYECKUX PeaKIui https://m.edsoo.ru/7f41a636
DIEKTPONIUTHYECKAS
1.3 rcconnanys. XuMUIeCcKue 8 1 1 bubmorexa HOK
’ A HHATHA. https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Hroro no pazneny 17
Paznen 2. Hemerasluibl U MX coeIMHEHMSI
OO6mas XxapaKTepucTUKa
2.1 XI/IMI/I‘-ICCKII/)IX aneI:)MeHTOB 4 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO0mas XxapakTepucTuKa
57 XAMHUYECKHX DJIEMCHTOB 6 bubmuoreka [JOK
. VIA-rpynnsl. Cepa u e https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6mras xapakTepucTuka
bu6mmoreka [{OK
2.3 XUMHYECKHUX 3JIEMEHTOB 7 1

VA-rpynmsl. A3ot, hocdop

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

U UX COCANHCHUA

OO1m1as xapakTepucTHKa
XMMHUYECKHX 3JIEMEHTOB

bubmuoreka [JOK

2.4 8
IVA-rpynnel. Yriepona u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pasaeny 25
Paznen 3. Metasiibl M UX COeIMHEHUS
bubmuoreka [JOK
A i 4
3 (Obmpte CROHCTEA MeTaTAOoB https://m.edsoo.ru/7f41a636
39 Baxnelinme MeTamibl U X 16 bubmuoreka [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a2636
Nroro no pazaeny 20
Pa3nes 4. Xumus u okpy:kapomas cpeaa
41 BemectBa u Mmarepuansl B 3 bubnuorexa [JOK
' JKU3HHU YEJI0BEKa https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesepBHOE BpeMmst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos D1eKTPOHHbIE
N Tema ypoka Kontpoabubie | IlpakTuuyeckue Jara uHppoBkIe
n/n Bcero u3yueHusi | oOpa3oBaTe/bHbIE
padoThI padoThl
pecypcebl

| [Tpenmer xumuu. Ponps xumuu B | bu6mmoreka [IOK
’KU3HHU YejioBeKa. Teja 1 BelecTBa https://m.edsoo.ru/ff0d210c¢

) [TonsiTue o MeTogax Mo3HaHKS B | bubmuorexa [JOK
XUMHUU https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOpUU U MPUEMBI ) bubnuoreka IIOK
oOparteHus ¢ 1adopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)

4 Yucteie BemecTBa 1 cMecu. CriocoObl 1 bubnuorexa [JOK
paszelieHusl cMecen https://m.edsoo.ru/ff0d26¢ca
[IpakTuueckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [TOK

8 ¢ (Ha TIPHMEP hitps://m.edsoo.ny/ff0d28c8
OUYMCTKU MOBAPEHHOM COMM)»
bubnuorexa [JOK
6 Ato oJe 1
TOMPL I MOJICRYJIH https://m.edsoo.ru/ff0d2a6c

. XuUMHUYECKHe FJIEMEHTHI. 3HAK! | bubmuorexa [JOK
(CUMBOJIBI) XUHMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [Ipocteie u cnoxHbIE BeLleCTBa 1 bubmorexa [TOK

P B https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKO0H ITOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

10 Xumunueckas Gpopmyna. BaieHTHOCTh
(bopmy https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10719 XUMHAYECKOTO bubnuoreka [JOK
3JICMEHTA B COeIMHEHUU https://m.edsoo.ru/ff0d350c
13 KosmuecTtBo BermecTBa. MoJib. bubmnorexa [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 ®u3nYecKre U XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy u ycioBUs MPOTEKAHUS bu6muoteka [IOK
XUMHYECKUX PEaKUi https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brerancnenus konuuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHCHUSM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUn
Knaccudukanus XumMuaeckux
18 €aKIHil (COeIUHEHUs, Pa3I0KEHUS Bubmmorexa [IOK
peaiht A s ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBbIN-
19 sHuukioneauct. O6o0eHNE 1 bubmorexa [OK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3alrs 3HaHUI
20 KonTponshas pabora Nel no Teme bu6mmoreka [IOK
«BelecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusznueckue U XMMHUYECKHE CBOIICTBA

22 KHCJIOPOJa (peaKIuu OKUCICHUS bubmmorexa LHOK
poa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcugax
CrniocoOsblI MoTy4eHHs KHUCIOpOo/ia B
23 71a60paToOpUU U MPOMBIIUIEHHOCTH Bubnmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoii 3¢ pexT xumuueckon
24 PEaKIINH, TIOHSATHE O but6mmoreka [{IOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKUX PEAKLUAX
TommBo (HedTh, yroias U METaH).
25 3a ;{3He1§1/1e(11;03 yxa CHOCOObI ()3r0 buomorexa LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
PEeOTBPALICHUS
[IpakTuyeckas padota Ne 3 o reme
26 «ITomydenne u cobupanue bubmiorexa LIOK
y P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YYCHHE €TO CBOMCTBY
7 Bonopon — aneMeHT u mpocToe bubnuoreka IIOK
BelecTso. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)3 ®u3nuecKrue 1 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
Bosiopoa. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTax U CO
TATHE O KHCJOTAx H COIIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHust BOAOPO/Ia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTuyeckas padora Ne 4 o reme
bubnuoreka [IOK
31 «ITomyuenue u cobupanue Bo0poOIa,

W3yYEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4£42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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MounsipHbiii 00BEM ra3oB. 3aKOH

bubnuorexa [JOK

32 ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncnenus 00bEMa, KOJIMUECTBA
33 BEI[ECTBA ra3a Mo €ro U3BECTHOMY bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK O0BEMY
Boruncnenus 00EMOB ra3oB 1o
34 YPABHEHUIO pEaKlM1 Ha OCHOBE Bubmmorexa [IOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 0OBEMHBIX OTHOIIICHUH Ta30B
35 ®u3nuecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 HackllieHHbIE 1 HEHACHIIIICHHBIC bubmuoreka [JOK
pactBOpbl. MaccoBasi J0Jisl BEIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
13 «IIpuroroBnenue pacTBOpPOB ¢ bu6mmoreka [JOK
OnpeAcNIEHHON MacCOBOM J101EN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBA
19 Kontponbnas pabota N2 o teme bubnuorexa [JOK
«Kucnopox. Bonopoa. Boga» https://m.edso0.ru/ff0d6342
40 Okcupl: cocTaB, KiaccuduKanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmy4yenue u XuMHUYECKHUE CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHMsI: COCTaB, KiIaccuuKarms, bubnuoreka [IOK
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HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnuoreka IIOK
OCHOBaHMU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccuduxars, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyuyenue u XxuMu4yeckue cBOWCTBa bubmuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOébII) oI q)eHH;I XHMHquKHe Bubmmorexa [IOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktrueckas padota Ne 6. Pemenne
47 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6muoteka [IOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN
43 ['eneTnueckas CBSI3b MEXIY KJIacCaMHu bubmmoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
49 O06o00ImIeHre U CUCTEMAaTH3AIIHS bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KontponbHas pabora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX Bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9¢la
COCTMHEHU I
[TepBbie MOMBITKU KJIaCCU(PUKALIUU
but6mmoreka [IOK
51 XUMUYECKUX A11eMeHTOB. [loHsATHE 0
https://m.edsoo.ru/00ad9ffa
IPYIax CXOJHBIX AJIE€MEHTOB
[Tepronnueckuii 3aKOH 1
5 [Tepuonnueckas cuctema bubmuoreka [JOK

XUMUYECKHX dj1eMeHToB 1. 1.
MenneneeBa

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

>3 Teprozbl, rpymkl, MOATPYITHI https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000I0YCK
55 aToOMOB 3JieMeHTOB [leproanueckoi bubnnorexa LIOK
https://m.edsoo.ru/00adabbc
cucremsl J[. 1. Menpaeneesa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA IO €T0 MOJIOKECHHIO B bubmmoreka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [1. bubnuoreka [IOK
N. MenaeneeB — y4€HbIi, M1€1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PeseprubIil ypok. O6001ICHNE 1
58 CI/ICTEMaTI/IBZIi)I/ISI 3HaHI/II;u / bubmorexa [OK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
Kontponbhas padota Ne4 o teme
59 «Crtpoenue atoMa. XuMHUYECKast bubnuotexa [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
npoBepoyHas pabora
60 DIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka [JOK
61 Vonsas Xuuieckas cessp https://m.edsoo.ru/00adac34
2 KoBanentnas nossipHasi XuMudecKkas bubnmoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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63 KoBanentnas venomnspHas | bubnmoreka [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 Crenexs oxmcierus ! httr)s://m.edsogru/OOadae28
65 OKHCIUTENTbHO-BOCCTAHOBUTEIIbHBIC | bubmmorexa [JOK
peakuun https://m.edsoo.ru/00adb076
bubnuorexa [JOK
66 OKuCIUTeN 1 BOCCTAHOBUTEIIN 1 bt s://m.edsocl)l.ru/OOadb076
PesepBHeiit ypok. O6o01IeHuEe U
67 CHUCTeMaTH3aIlvs 3HaHUH 110 TEMe ) bubnuorexa [JOK
«Ctpoenne atoMa. XuMHU4YecKast https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PesepBuelit ypok. O6o0meHue u ) bu6muoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

DJIeKTPOHHbIE
Ne Jlara P
uudposbie
n/ Tema ypoka Konrpoabnusie | IlpakTuyeckue | wuzydeHu
Bcero o0pa3oBaTe/bHbIE
n padoThbI padoThbI |
pecypcebi
[Iepnoanueckuii 3aK0H.
| [lepuoanueckast cucrema | bubnuorexa [IOK
XUMHUYECKHX djieMeHToB JI. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B
) M3MCHEHHUH CBOICTB | bu6mmorexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MIEPUOIOB
Knaccudukanus u
3 HOMEHKIATYDA 1 bubmuoreka [{OK
yp https://m.edsoo.ru/00adb7e2
HEOPTaHWYECKUX BEIIECTB
Bunbl xuMuueckou CBA3U U
4 THUIBI KPUCTAIITAYECKUX 1 bubmorexa OK
. P https://m.edsoo.ru/00adbac6
pemeToK
KonTtponbHas padora Nel mo
teme «IloBTOpeHue u
5 yri1yOiieHre 3HaHUH 1 1
OCHOBHBIX Pa3/IeJoB Kypca 8
KJ1acca
Knaccudukanus xuMuaeckux
6 €aKIMH 10 Pa3InYHBIM 1 bubmorexa TIOK
P P https://m.edsoo.ru/00adbcb0
IpU3HaKaM
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[TonsaTHE 0 cKOpOCTH
XUMHYECKON PEaKIUu.

bu6mmoreka [JOK

! IToHsiITHE O TOMOTCHHBIX U https://m.edsoo.ru/00adbe9a
reTEePOTeHHBIX PEaKIUIX
IlonsTHE 0 XUMHUYECKOM
paBHOBecuH. DaKkTOpHI,

g BIIMSIIOIINE HA CKOPOCTh bubnuorexa [IOK
XMMHYECKON peaKIuu u https://m.edsoo.ru/00adc28¢c
MOJIOKEHUE XUMHUISCKOTO
paBHOBECHS

9 OKHCITUTETBHO- bu6mmorexa [JOK
BOCCTAaHOBUTEJIbHBIE PEAKLINU https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUYECKON

10 nucconnanuu. CHbHBIE U bubmotera [JOK

https://m.edsoo.ru/00adcd68
cJ1a0ble NEKTPOJIUTHI

11 HoHHbIe ypaBHEHMS peakuui bubmmorexa LIOK

https://m.edsoo.ru/00add448
XHMHUYECKHE CBOMCTBA KUCJIOT
1 OCHOBAaHUM B CBETE
12 MPEICTABICHUI 00 bubmorexa [IOK

. https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUUECKON
JIACCOIMAIIAN
XUMHYECKHE CBONCTBA CoIek

13 B CBETE MPECTABICHUNA 00 bubnuoreka LIOK
BJIEKTPOJIUTHYECKON https://m.edsoo.ru/00add8b2
JIACCOIMAITAN

14 [TonsiTue o ruaponuse conen bubmmorexa [JOK

https://m.edsoo.ru/00add9d4

15 O6o0mmeHue u bubmuoreka [JOK
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cUCTeMaTHu3alusd 3HaHUU

https://m.edsoo.ru/00addd12

[IpakTuueckas padora Ne 1.

bubnuoreka [JOK

16 «Pemerme https://m.edsoo.ru/00addbfa
SKCTIEPUMEHTAIBHBIX 3a]1aU»
KonTtponbHas padora Ne2 mo

17 TeMe «DJIEKTPOIUTHYECKAS bu6nuorexa [IOK
nucconuanusg. XuMHUIECKUE https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPAX»
OO6m1as xapakTepucTuKa

18 rajoreHoB. XMMHUUYECKHE bromorexa [OK

. https://m.edsoo.ru/00addfe?

CBOMCTBa Ha MpUMEpPE XJIopa
XnopoBogopoa. ComnsiHas

19 KHCJIOTa, XUMHUYECKHE bu6mmorexa [JOK
CBOICTBA, MOJTYYCHHE, https://m.edsoo.ru/00ade104
NpUMEHEHNE
[Ipaktrueckas padota Ne 2 o

20 teme «Ilomydyenue conmssHon bubnmoreka [JOK
KHUCIIOTBI, U3YUYEHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenust mo ypaBHeHHUSIM

21 XUMHUYECKHUX PEaKLUi, eciiu bubnuorexa [IOK
OJIVH U3 PEAreHTOB JIaH B https://m.edsoo.ru/00ade488
U30BITKE

) OO01mas xapakTepuCcTHKa bubnmoreka [JOK
snemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJIOTpOnHBIE MO,I[I/I(bI/IKaI_II/II/.I. Bu6morexa LOK

23 cepsl. HaxoxaeHue cepsl u e€

COEIMHEHUI B IPUPOJIE.

https://m.edsoo.ru/00ade64a
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XHUMHYECKUE CBOMCTBA CEPBI

CepoBomopoi, CTpoeHHe,

24 ¢u3nvecKue 1 XUMHUYECKHUE Bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepol. CepHas

25 KUCIIOTa, GU3NYECKUE U bu6nuorexa [IOK
XHUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
pUMEHEHNE
XUMHUYECKUE PeaKIiuu,

JIeXKaIe B OCHOBE
HPOMBIIIJIEHHOTO CII0co0a
26 TOJTYYEHUST CEPHOM KUCIOTHI bubmorexa TIOK
y p ' https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsI3HEHNE
OKpYXaroIIe Cpeabl
COCTMHEHUSIMU CEPBI

7 Beruucnenue maccoBoil 10U bubnuorexa [JOK
BBIXOJa IMPOAYKTa peaKkuu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka
37eMeHTOB VA-rpynnsl. A30T,

28 ACIIPOCTPAHEHUE B IPUPOE bubmmorexa LOK
pactipoctp PHpOE, https://m.edsoo.ru/00adecab
(u3nuecKrue U XUMUYECKUE
CBOMCTBA
AmMMmuak, ero pusnyeckue u

29 XUMHUYECKHE CBOMCTBA bubmorexa TIOK

’ https://m.edsoo.ru/00adf004
MOJTyYeHHUe U PUMEHEHHE
[Ipaktrueckas padota Ne 3 o
bu6mmorexa [JOK
30 teMe «llomyyenue ammuaka,

M3YUYEHHUE €ro CBOMCTBY

https://m.edsoo.ru/00adf180
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A3oTHasg KHACJoTa, eé

31 (bu3mYecKre 1 XUMUYECKHE bubmmorexa [IOK
. https://m.edsoo.ru/00adf306
CBOIiCTBa
Hcnonp3oBanue HUTPATOB U
COJIEH aMMOHHS B KA4ECTBE

0 MUHEPATBHBIX YI0OPEHHIA. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf518
OKpYKaroIieu cpeubl
COCTMHEHUSIMH a30Ta
®dochop. Okeun dpocdopa (V)

13 u ¢pocdopHas KucioTa, bubnuorexa [IOK
(bu3mvYecKre 1 XUMUYECKHE https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4eHHE
Hcnons3oBanue GochaTo B

34 KayeCTBE MUHEPAJIbHBIX bubnuorexa [IOK
yaoOpeHuit. 3arpsi3HeHHe https://m.edsoo.ru/00adfc20
MIPUPOTHON cpensl pochaTamu
Yraepon, pacnpocTpaHeHUE B

35 HpHpEIIG, g)mnlr){ec;;e u bubmmorexa [JOK

. https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOMCTBA
Oxcuapl yraepoja, ux
¢bu3nyeckue 1 XUMHYECKHUE
36 CBOICTBa. DKOJIOTHYECKUE Bubmmorexa LIOK
https://m.edsoo.ru/00adfebe
POOJIEMBI, CBSI3aHHBIC C
okcuaom yriepona (IV)
N bubmuoreka [JOK
37 YTOTBHAA KHCIIOTA 1 €€ COMH https://m.edso0o.ru/00ae006¢c
13 [IpaxTuyeckas padora Ne 4 o bubnuoreka LIOK

teme "l[lonyyenue

https://m.edsoo.ru/00ae027¢
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YTJIEKUCIIOro rasa.
KauecTBeHHas peakius Ha
KapOoHaT-uoH"

[TepBoHauanbHBIC TOHATHS 00

bu6mmoreka [JOK

39 OpPraHNYECKUX BEIlECTBAX KaK
p https://m.edsoo.ru/00ae054e
0 COSCIMHEHUAX yTIepoia
40 K . bu6mmoreka [JOK
€MHHH U €r0 COEINHEHUS
p https://m.edsoo.ru/00ae080a
[IpakTuyeckas padora Ne 5.
Pemmenue
41 bu6mmorexa [JOK
SKCIIEPUMEHTAJIBHBIX 33124 I10
p N https://m.edsoo.ru/00ae0bf2
TeMe «Baxuelinine
HEMETAJJIBI ¥ UX COEIUHEHUS
Kourponbuast padora Ne3 1o
4 p B Up bu6mmoreka [JOK
TeMe «Baxueimue
https://m.edsoo.ru/00ae0e18
HEMETAJIBI U UX COEINHEHU
OO01mas xapakTepucTHKa
XUMHUYECKHUX DIIEMEHTOB —
MeTau10B. MeTtayunaeckas
43 bu6mmoreka [JOK
CBSI3b U METaINYecKas
. https://m.edsoo.ru/00ae103e
KpUCTaJUTHUECKasi peméTka.
dusnueckue cBONUCTBA
METAJLIIOB
XHUMHUYECKHE CBOMCTBA
44 METaJIJIOB. bu6mmorexa [JOK
DIEKTPOXUMHUICCKUN PSITT https://m.edsoo.ru/00ael156
HaIpsHKEeHUH METAILIIOB
45 OO61mue criocoOb! MOTy4YeHHs bu6mmoreka [JOK

meTautoB. CIutaBbl.

https://m.edsoo.ru/00ael 156
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Brruncnenus no ypaBHEHUAM
XMMHMYECKHUX PEaKIHH, €CIIN
OJIMH U3 PEAreHTOB COLECPKUT
IIPUMECU

[TonsTHE 0 KOppO3UNK

bu6mmoreka [JOK

46 METAJUIOB https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 Wenorrsie MeTanIEL httns://m.edsocl)_.[ru/Oan14b2
43 OKcubl ¥ THIPOKCUIBI bubnmoreka [JOK
HATPUS U KIS https://m.edsoo.ru/00ae14b2
49 [llenoyHO3eMeNIbHBIC METAJLIbI bubnuotexa [JOK
— KaJIbIUH U MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiimme coeuHEHNS bu6mmorexa [JOK
KaJIbLIUS https://m.edsoo.ru/00ael5e8
51 O6o0meHue u )
CHCTeMaTH3aIvs 3HAHUHN
5 JKécTKoCTh BOJIBI M CIIOCOOBI bu6mmoreka [IOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
[IpakTuueckas pa6ora Ne 6 o
53 Teme "JKECTKOCTh BOJBI U buGmnorexa [IOK
. " https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUsI
54 AJTOMIEI bu6mmorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBa bubnuorexa LIOK
OKCHJIa ¥ THAPOKCHUAA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keneso httns://m.edsocl)_.[ru/Oan1d86
57 OKcubl, TUIPOKCUIBI U COJIH bubnmoreka [JOK
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xenesa (II) u xenesa (I1I)

https://m.edsoo.ru/00ae35e6

O06o00611IEHE U

58 .
cUcTeMaTu3alus 3HaHU I
[TpakTrueckas padota Ne 7.
Pemenue
59 SKCIEPUMEHTAIIbHBIX 3a7a4 110 Bubnmorexa [JOK
P . https://m.edsoo.ru/00ac3de8
TeMe «BaxkHeiine MeTamisl U
UX COCIUHEHUSD
Bberuucnenus no ypaBHEHUAM
XUMUYECKUX PEAKLUH, ECIH
OJIMH U3 PEAreHTOB JaH B
60 I/I361>ITKeIi/IJ'II/I COHEPIKUT bubmmorexa TIOK
P https://m.edsoo.ru/00ael1750
puMecH. BeranciieHns
MacCOBOM 101 BBIXOJA
MPOJIyKTa PeaKinu
61 Ob6o06ueHne u
cUCTEeMaTu3alus 3HaHUI
KonTtponbnas padora Ne4 mo
62 TeMme «BaxkHeilue MeTamibl 1
UX COCTUHEHUSD
BemecrBa u matepuaisl B
63 MIOBCEIHEBHOU KU3HHA buGmorexa [IOK
https://m.edsoo.ru/00ae3£50
YeJI0BeKa
64 XUMHUYECKOE 3arpsi3HEHNE bubnmoreka [JOK
OKpYXKaroIIe Cpeasbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHnn bubnuotexa [JOK
9KOJIOTHYECKUX MPOoOieM https://m.edsoo.ru/00ae4270
66 PesepubIil ypok. O600mieHme bubnuorexa [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

U CUCTEMAaTHU3alus 3HAaHUKN

https://m.edsoo.ru/00ae0d0a

67 PesepBHelit ypok. O6001IeHIEe 1 bu6nuoreka [JOK
U cUCTEMaTu3allus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O600meHue | bubnuorexa [JOK
U CUCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68

1O [TIPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1

ITo Teme: «IlepBoHaYanbHbIE XUMHYECKHUE TIOHITHUSD)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSTHI: aToMm,
MOJIEKYJIa, XUMHUYECKUH JIIEMEHT, NPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, CMECh (OJHOPOAHAas W HEOJHOPOJHAs), BaJECHTHOCTH,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJIIpHas Macca, MaccoBas J0JI1 XHMHUYECKOTrO
JJIEeMEHTa B COEIMHEHUHU, MOJISIPHBIM O00BEM, XMUMHUECKas peaKiius,
KIacCU(pUKAUA  PEAKIUil:  peakuud  COCOUHCHHS,  PEaKIUU
pa3loXKeHUs, peaklUWd 3aMelIeHHs, peakiuuu oOMeHa, 5K30- U
IHJAOTEPMHUYECKUE PEAKIMH, TETUIOBOW 3((EKT peakiuu, pacTBop,

MaccoBasi 10Ji BelecTBa (MPOLIEHTHAs KOHIICHTpAIlHs) B pacTBOPE

1.2

HWIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATHH H

MNPUMCHATH 3TU MOHATHS IPU OITMCAaHUH BCIICCTB U UX HpeBpameHHﬁ

1.3

UCMOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS (OopMys

BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIUN

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCcChblI BC€IICCTB,
IOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIIPHOI'O Y4YCHHA, 3dKOHa

ABorazapo

1.5

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

COCIUHCHHUAX

1.6

KJaccuUIUPOBaTh XUMHUYECKHE peakiuuu (M0 YHCIy M COCTaBy

YUYaCTBYIOUIMX B PEaKIIH BEUIECTB, 0 TEIIIOBOMY dPQEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIPHYIO W MOJISIDHYHO MacCChI

BCIIECTB




1.8

BBIYHCIISATh MAacCOBYIO JOJI0 XMMHYECKOIO 3JEMEHTa Mo (popmyse

COEIMHEHMUS,

1.9

BBIYUCIIAITE MACCOBYHO NOJIFO BEIIECTBA B paCTBOPC

1.10

MPUMEHSITh €CTECTBEHHOHAYYHBIE METOJbl TIO3HAHUS — HAOIIOJICHUE,
U3MEPEHHE,  MOJCIHUPOBAHUE,  OKCHEPUMEHT  (peayibHBIA |

MBICJICHHBIN )

[To Teme: «BaxkHeilmme nmpeacTaBUTENN HEOPTaHUUYECKUX BEIIECTBY»

2.1

pacKpbIiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSATHH: OKCHun,

KHCJI0Ta, OCHOBAaHHUC, COJIb

2.2

OMPEACIIATE NPHUHAMJIC)KHOCTL BCIHICCTB K OHpeIleJ'IéHHOMy KJ1accy

COoeMHEHMH 1o popMysiam

23

KJIaCCU(PUITUPOBATH HEOPTAHUYECKUE BEIIECTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
BEILECTB pa3JIMYHBbIX KJIACCOB, MOATBEPKIas OIMCAaHUE IPUMEPAMHU

MOJIEKYJIAPHBIX YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEAKIINIA

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMMOCTH OT HX
Ka4€CTBCHHOI'o COCTaBa, BO3MOXHOCTH IIPOTCKAaHUA XHMUUYCCKHX

HpeBpameHHﬁ B pa3JIMYHbIX YCIIOBUAX

2.6

cJIeJ0BaThb npaBujiamMm II0JIb30BAaHU XUMHUYECKOUI HOCyI[Oﬁ )41
abopaTOpHBIM O0OpPYAOBAaHHEM, a TAKXKE MpaBWJIaM OOpAIICHHS C
BCIICCTBAMHU B COOTBCTCTBUM C HUHCTPYKHOUAMHU I10 BBIIIOJIHCHUIO
1a00PaTOPHBIX XMUMHUYECKHUX OIBITOB MO MOJYYEHUI0 M COOMpaHUIO
ra3o00pa3HbIX BEIIeCTB (BOAOPOAA M KHCIOPOJAA), MPUTOTOBICHHIO
pacTBOpOB € ONPEeACNIEHHOM MacCOBOWM JOJIEM pPacTBOPEHHOTO
BCIICCTBA, IINIAHUPOBATL U MPOBOAUTHL XUMHUYCCKUC SKCIICPUMCHTHI 110
pacmo3HaBaHUIO pPAacTBOPOB IIejloueid W KUCIOT C IOMOIIbIO

WH/IUKATOPOB (JIakKMYC, (heHOIPTaNeHH, METUIIOPAHXK U APYTHE)

2.7

IIpOBOAUTD paC‘léTBI 110 YpaBHCHHIO XUMHUYECKOH pcaknuuu

IIo Tteme: «llepuoguueckuit 3akoH u llepumomguueckas cucrema
xumudeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumudeckas cBsi3b. OKHUCINTEILHO-BOCCTAHOBUTEIILHBIC peaKuum»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHH: AIpO aTOMa,
JNEKTPOHHBIA CJOH aroma, aTroMHas OpOMWTalb, pPaTUyC aroMma,

XUMHUYCCKas CBiA3b, IMOJLIpHAsA W HCIOJIPHAA KOBAJICHTHASA CBA3b,




QJICKTPOOTPULATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHWOH,

CTCIICHb OKHCJICHUA

3.2 KJIaCCU(PUIIUPOBATH XUMUYECKUE DIIEMEHTHI
OMKCHIBATh M XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuonndeckoit
CHUCTEMBbl XMMHYECKUX DJJIEMEHTOB: pa3jINyaTh TMOHATHUS «TrJaBHas
33
noarpynmna (Arpymma)» u  «mnobouyHas mnoxarpymma (brpymma)y,
«MaJIbIe» U «OOJIBIINE)» TMEPUOIBI
packpeiBaTh cMbich llepmoamueckoro 3akona J[.M. MeHnneneena:
14 JEMOHCTPUPOBATh TOHMMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
' XMMHUYECKHUX DJJIEMEHTOB OT HUX TNoJIokKeHus B Ilepuoamueckoit
cucreme
COOTHOCUTh  O0O3HAuYeHUs, KOTOpble HMMEITCI B  TaliuIe
«ITepnognueckas cucreMa XUMHYECKUX 3JIEMEHTOB JL.H.
3.5 MeHnneneeBa» € YHUCIOBBIMUA XAaPAaKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sapa, oOlee YHCIo
AJIEKTPOHOB U PACIPEICIICHNUE UX TI0 AJIEKTPOHHBIM CIIOSIM)
16 OTIpENIeIATh  CTETCHb  OKUCIEHWS  DJIEMEHTOB B OMHApHBIX
' COEIMHEHUSIX
37 OTpEeAeNATh BHUA XHMHUYECKOH CBsS3U (KOBaJeHTHAas W HOHHas) B
‘ HEOPTraHUYECKUX COCAUHEHUSIX
9 KJIIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
NMpoBePsSIEeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yjabTarta

1

Ilo Teme: «BeH_IeCTBO H XUMHNYCCKasAd pCaKI A

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TIOHSITHH: pacTBOP,
QJIEKTPOJIMUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAS JUCCOLUAIINSA,
peakIu MOHHOTO OOMEHa, KaTaln3aTop, XUMHUYECKOE PABHOBECHE,
oOpaTumbie u HeoOpaTUMbIe peaxuuuy,
OKHCITUTEITbHOBOCCTAHOBUTEIILHBIC peaKIum, OKHCITUTEITb,
BOCCTAHOBHTENIb, OKHCIIEHHE M BOCCTAaHOBJICHHE, AaJUIOTPOIHA,
aM(OoTepHOCTh,  XUMHUYECKas CBS3b  (KOBaJCHTHas, HMOHHAasi,

MCTaJIJII/I‘ICCKaSI), KpucTajlliIn4cCKasa peméTKa, CIlNIaBbl, CKOPOCTb




XUMHYECKON peaKiuu

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHATHUUA H

MNPUMCHATDH 5TU MMOHATHS IIPU OITMCAHUH BCHICCTB U UX npeBpameHHﬁ

1.3

COCTABJIATh YPABHEHUS DJIEKTPOJUTHUECKOW IUCCOLMALUN KHCIIOT,
LIEJI0YEH M COJICH, IOJHBIE W COKPAILEHHBIC YPAaBHEHMS pEaKIUil

HOHHOTrO OOMeHa

1.4

pacKpbIiBaTb CYIIHOCTb OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

OoCPCACTBOM COCTABJICHUSA 3JICKTPOHHOTO OanaHca 3TUX peaKuHﬁ

1.5

IIPOBOJUTH PACYETHI 10 YPABHEHUIO XMMUYECKON peaKLuu

Ilo temam: «HemeTamnel U HX CoeAMHEHHUS» U «MeTalllbl U HX

COEIUHEHUS

2.1

XapaKTEepU30BaTh (OMUCKHIBATh) 00IIME U CTICIIU(UIECKUE XUMUIECKIE
CBOMCTBA TMPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIas OMUCAHHE
MpUMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XUMHNYCCKHUX peaKI_lI/Iﬁ

2.2

COCTaBJIAATh YPABHCHUA peaKL{I/Iﬁ, IMOATBCPKAAOINUX CYHICCTBOBAHUC

TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

23

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH INPOTEKAHHUA XHUMHUYCCKUX HpeBpaH.[eHPIfI B Pa3JIMYHBIX

YCIOBUAX

24

cJIeJ0BaThb paBujiaMm I1I0JIb30BAaHU XUMHUYECKOUI HOC}’I[OfI )41
a0opaTOpHBIM O0OpPYAOBAaHHEM, a TAKXKE IMpPaBHJIaM OOpAIICHHS C
BCIICCTBAMHU B COOTBCTCTBUM C HUHCTPYKHOUAMHU I10 BBIIIOJIHCHUIO
71a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO UM COOMpPaHUIO

ra3000pa3HbIX BEIIECTB (aAMMHAKa M YTIEKUCIIOTO ra3a)

2.5

NPOBOJUTH PpEAKIUH, MOJATBEPXKAAIOUINE KAYeCTBEHHBIH COCTaB
pa3NMYHBIX BEIIECTB: pPACIO3HABATH ONBITHBIM IYyTEM XJIOPHUI-,
Opomuza, wuonupa, Kapbonar, ¢docdar, cunukar, cyuabdar,
THIIPOKCUMOHBI, KaTHOHBI aMMOHHWS, WOHBI H3yYEHHBIX METAIIJIOB,

NPUCYTCTBYIOIIUEC B BOAHBIX PACTBOPAX HCOPIraHUYICCKHUX BCIICCTB

ITo Teme: «Xumus u OKpYyzKarolas cpeaa»

3.1

pacKphIBaTb CMBICI OCHOBHBIX XuUMHUueckux mnoHaruit: [IJIK

BCUICCTBA, KOPPO3Hd MCTAJIJIOB

32

INPUMCHATH OCHOBHBIC OIICpaluu MBICITUTEIbHOM JACATCIIBHOCTH —




aHaIM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3AIHUIO,
BBISIBJICHHE MPUYMHHO-CICJACTBEHHBIX CBS3eM — [UISI M3Y4YCHUS
CBOI\/’ICTB BCIIIECCTB U XHUMHNYCCKHUX peaKHHfI; CCTCCTBGHHOHaquBIe
METO/Ibl TO3HAHUS — HaONIOJIEHUE, W3MEpPEHUe, MOJEIHPOBAHUE,

9KCIIEPUMEHT (PEaJbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHa‘laJIBHLIe XUMHUYCCKUC ITOHATHA

1.1

[Ipenver xumun. Ponb XUMHUM B JKU3HH 4YeJOBeKa. XUMHS B CHUCTEME HayK.
Tena u BemecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATpEraTHOE COCTOSHUE

BCIICCTB

1.2

ITousrue o MCTOAaX MO3HAHUA B XUMHH. Ywucteie BEIICCTBA U CMCCH. Cnioco0n1

pas3aeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJBI  XMMHYECKHX

JJICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA. ATOMHO-MOJ’IGKYJ'IHPHOG YUCHUC

1.4

Xumuuaeckasi ¢popmysa. BaJeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OtHocUTeNbHAS aTOMHas Mmacca.
OTtHocuTenbHasE MOJIEKYJIIpHasi Macca. MaccoBas 1011 XUMUYECKOTO 3JIeMEHTa

B COCAMHCHNN

1.5

KonnuectBo BemectBa. Monb. MonsipHass Macca. B3auMocCBs3b KOJIMUYECTBA,
Macchl M 4MCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rbl mo ¢dopmynam

XUMHYECKHUX COCIMHECHUM

1.6

dusnuecKkue U XUMUYECKUE ABJICHHUSA. XUMUYECKas peakuus U e€ NMPU3HAKHU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCcKHe ypaBHeHUs. Kinaccupukanus

XUMHYECKHUX PeaKIuii (COeTUHEHUS, pa3I0KEHUs, 3aMEIIEeHUs, 0OMEHA)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYI0H, C IPaBUIIaAMHU
pabotel B maboparopuum © TpuéMaMu oOpamieHuss ¢ J1ab0paTOpHBIM
00OpyIOBaHHEM, HW3yYE€HHUE W OIUCaHHe (U3UYECKUX CBOKMCTB 00pa3IoB
HEOPraHWYECKUX BEIIECTB, HaOmoneHue (u3nueckux (IUIaBJICHHE BOCKA,
TasHUE JIbJIa, paCTHPAHHUE caxapa B CTYIKE, KUIICHUE M KOHACHCAIHS BOJBI) U
XUMHYECKHX  (TOpeHHME  CBEYM, [pPOKAJIMBAaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJa C KHCJIOTOW) SIBJICHUH, HAONIOJICHHNE W ONHCAHUE
NPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peaknuid (pa3joxkeHwe caxapa,
B3aUMOJICHICTBHE CEpHOW KHCJIOTBI C XJOPHIOM Oapusi, pa3ioKeHUE
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJICHCTBUE XKEJle3a C PaCTBOPOM

cosm meau(Il), nyuenne cnmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




(buIpTpOBaHUE, BBIMAPUBAHKE, MUCTUIUIALMS, XpoMmarorpadus), MpoBeIcHUE
OUYMCTKU MOBAPEHHOU cOMM, HAOIIO/IEHUE U OMUCAHKE PE3YJIbTATOB MPOBEACHUS
OIbITa, WUTIOCTPUPYIOLIErO 3aKOH COXPAHEHMsI MacChl, CO3JlaHUE MoJelel

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxmneiume IpeaAcCTaBUTCIUM HCOPraHNMYCCKUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3neMeHT M IpocToe
BemiecTBo. HaxoxkneHue kuciopona B Mpupone, GU3NYECKHe U XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kuciaopoga. CrocoOb
NOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUH W MPOMBINUIEHHOCTH. Kpyroopor

Kkucaoposa B mpupojie. O30H — auioTpornHas MoauduKanus KUCIopoia

2.2

TennoBoii 3G HEeKT XUMUIECKON peaKIiK, TEPMOXUMUYECKUE YPABHEHHS, IK30-
1 SHAOTCPMHUUCCKHUEC PCAKIINH. Tomnmuso: YTroJib U MCTaH. 3anH3HeHI/IC BO3/1yXa,

yCUJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pyIieHrne 030HOBOTO CIIOsI
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Bozgopon — anemMeHT u mpoctoe BeliecTBO. HaxokieHHe BOAOpoOia B MPHPOIE,
Gu3MYecKue W XHMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TOIYYCHUS.

Kucnots! 1 conu

24

MounsipHblii 00BEM ra3oB. Pacy€Tbl N0 XMMUYECKUM ypaBHEHUSAM

2.5

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pacTBoputTenb. PacTBOpBI.
HacplieHHble 1 HEHACBILIEHHBIE PAaCTBOPHI. PacTBOPUMOCTh BELIECTB B BOJE.
MaccoBast n0ns BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpuUpoJe M B XKU3HU uenoBeka. Kpyrosopor
BOABl B IpupoJe. 3arps3HEHHE NpUpOAHBIX BoA. OxpaHa M OYMCTKa

IMPUPOIHBIX BOJ

2.6

Knaccugukamus Heopranmveckux coenuHeHuit. Oxcuapl. Knaccugpukarnus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(QOTEpHBIC) W
HeconeoOpasyrone. HomeHknarypa okcumoB. Pu3ndecknue M XUMHUECKUE

CBOMCTBA OKCUIOB. [lomyyenue okcunos

2.7

OcnoBanms. Knaccudukanus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMeHkatypa ocHOBaHMH. PU3NYECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHull. [lomydyenre ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kucior. dusudeckue u
XUMHUYECKHE CBoWcTBa KHUCHIOT. Psan aktuBHOCcTH MeTamiaoB H.H. Bbekerosa.

HOJ'Iy‘{eHI/IC KHUCIIOT

2.9

Comu. Homenknatypa coneil. @u3nueckMe U XUMHUYECKHUE CBOMCTBA COJICH.

[Tonyuenune coneit




2.10

I'eneTnyeckas CBA3b MCXKAY KiiaCCaMU HCOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XWMHWYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONpENEICHUE  COACpPKAHUSA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclio3HaBaHHE M H3y4EHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOAECUCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpallleHus: ropeHus (moxapa), 03HaKOMIIEHHE C
oOpa3liaMu OKCHUJIOB M OIHCAHHE UX CBOMCTB, IMOJy4YeHUE, COOMpaHue,
pacro3HaBaHME U M3Y4Y€HHE CBOWCTB BOJOpoJa (rOpeHue), B3auMojeiicTBue
Bozoposaa ¢ okcuaoMm Mmenu(Il) (Bo3aMOXKHO UCTIOIB30BAHKME BHICOMATEPUATIOB),
HaOroleHue 00pa3lioB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIIEJOBaHUE
OCOOCHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MAacCOBOM JOJEH pacTBOPEHHOIO
BELIECTBAa, B3aWMOJAEWCTBUE BOJbBI C MeTallaMd (HaTpUEeM M KaJbLHEM)
(BO3MOYKHO MCIIOJIb30BaHME BMJECOMATEpUANIOB), OINpPEAEICHUE pPACTBOPOB
KHCJIOT W IIEJOYEeH C IOMOIIBI0 HHJMKATOPOB, HCCIEJOBaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUS
OKpPAacKM HHJIUKAaTOpPOB B pacTBOpax KHUCIOT U INEJIoYeH, H3ydeHHE
B3auMmojieiicteua okcuga meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT €
METaJUIAMM, PEaKLUN HEUTpaIUu3aliHy, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJHOrO0 MeTaula JAPYTMM M3 pacTBOpa COJM, pEUICHHE
AKCIIEPUMEHTAIbHBIX 3a/ay 1o TeMe «BakHelimme kiacchl HEOPTaHUYECKUX

COECIUHEHUN

ITepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINN

3.1

[lepBble TOMBITKM KiIacCU(PHUKAUU XHUMUYECKUX 31eMeHTOB. IloHsaTue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE M IIEIOYHO3EMENBHBIE METAJUIbI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT amdoTepHbIe

OKCUABI U TUAPOKCHUIBI

3.2

[Iepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMuyeckux amemeHTos (.M.
Meneneesa. Kopotkonepuoanas u JUIMHHOTIEPUOHAS (bopMbI
Ilepuoauueckot cucrembl xuMuueckux anemeHtoB J[.M. Menneneesa.
Ilepuponbl u rpynnbl. PU3HUECKUMI CMBICI HOPAIKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpyuribl 3JICMCHTA

3.3

Ctpoenue atomoB. CoctaB aToMHbIX sanep. M3otombl. Dnekrponsl. CTpoeHue

DIIEKTPOHHBIX 000JI0YEeK aroMOB TMepBbIX 20 XHUMHYECKHX JIIEMEHTOB




Ilepnonnueckon cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO

3JIEMEHTA 10 €ro MonoxeHuro B [lepuoanueckoii cucreme [[.M. Menneneesa

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHMHYECKHX SJIEMEHTOB,
METAUIMYECKUX MU HEMETAUIMYECKUX CBOMCTB MO TIpynmaM M MEepUOIAM.
3nauenue [lepuoanueckoro 3akoHa u lleproanyeckoil CUCTEMBI XUMUYECKHUX
AJIEMEHTOB ISl pa3BUTUA Hayku W npakTuku. .M. MeHneneeB — y4€HbIil U

I'paXKaaHHH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (monsipHass ¥ HEMOJSpHAas) CBA3b.

DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBSI3b

3.6

Creneup okucieHus. OKHCINTECIFHOBOCCTAHOBUTEIIHHEIC pCakuu. Hpoueccm

OKHCJICHHS B BocCcTaHOBIeHMUA. OKHUCINUTEIN U BOCCTAHOBUTECIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3Y4YeHHE OO0pa3loB BEIECTB METALUIOB U
HEMETAJIJIOB, B3aMMOJEHUCTBHE TUAPOKCHIA LMHKA C PACTBOPAMM KHUCJIOT H
niesouei, MpoBEACHNUE OMbBITOB, WUIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-

BOCCTAaHOBHUTCIIbHBIX pCaKI_II/Iﬁ (FOpCHI/IC, PpCaKkuu pa3jioKCHUs, COCIII/IHCHI/ISI)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo n xumuueckas peakuus. Ilopropenue

1.1

[Iepuonnueckuit 3axoH. Ilepruoauyeckas cuctema XuMu4eckux snemeHTos JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalus, KalbIUs MU UX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIEeMEHTOB B llepmoamueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHne BemecTBa: BHAbl XUMHYECKOH CBsI3U. THIBI KPHUCTAUIMYECKUX
PEmETOK, 3aBUCHMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHUYecKoll cBs3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMYeCKUX
BEILIECTB (MEXAyHapo[Has U TpUBHaJIbHAs). XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJIACCaM  HEOPraHWYECKUX  COCIMHEHMH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMU4ecKux peakiuid Mo pa3IudHbIM MpU3HaKaM (110 YMCITy U
COCTaBy YYacTBYIOLIMX B PEAKLUU BEIIECTB, MO TEIJIOBOMY 3(PQexTy, Mo

N3MCHCHMIO CTCIICHEH OKMCICHUS XHUMHYCCKHX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




0 y4YacTHIO Karajaum3aTopa). OJK30- ©  JIHJAOTEPMUYECKUE  PEaKIIuH,

TCPMOXUMHUNYCCKUC YPABHCHUS. Ilonsatue o CKOpPOCTH XUMHUYECKOU pcakuuu

1.4

ITonstue 00 O6paTI/IMbIX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. ITonsTHE O
TOMOI'CHHBIX M I'€CTCPOrCHHLIX PCAKIHAX. IlonsiTHE 0 XUMHYECKOM PAaBHOBCCHU.
q)aKTOpLI, BJIMAIOINHUEC Ha CKOPOCTb XUMHUYECKOM p€akuun H I10JIOKCHUC

XUMHYCCKOI'O paBHOBECHUA

1.5

OKHCIUTENHEHO-BOCCTAHOBUTEIbHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBlieHHE  YpaBHEHUU
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C HCIOJb30BAHHEM METOJA

QJICKTPOHHOTI'O OanaHca

1.6

Teopust 3JIEKTPOJIUTHUECKON JUCCOIUALMK. DIJIEKTPOJHUTHI U HEIJICKTPOJIHUTHI.
Katnonsl, aHnoHsl. MexaHu3M QUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMHU
xumuueckoi cBsa3u. Crenenb quccouuanuu. CUibHbIE U clla0ble SJIEKTPOIUTHI.
Peakuum MoHHOTO OOMeHa. YCIOBHS NMPOTEKaHMUs PEaKIUid MOHHOTO oOMeHa,
MOJHBIE W COKpalI€HHbIE WOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBAaHMH W COJell B CBETE NPEACTAaBICHUH 00 3ICKTPOTUTHYECKOU

nuccounanuu. KauectBeHHbIe peakin Ha MOHBI. [[oHsATHE O THApPOIU3E Coieit

1.7

XUMHUYeCKUi OKCIICPUMCHT. O3HAKOMIJICHUE C MOJACIAMU KPHCTATINIMYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTalioB (rpadura u
ajMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3ACUCTBUSA pPa3IMYHBIX (DAKTOPOB;
WCCIICZIOBAaHNE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoIecca
JTUCCOLMAIMN  KHUCIIOT, MIENo4Yed © coleil (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peakKinii HOHHOTO oOMeHa (00pa3oBaHMEe OCajKa, BhIACICHUE ra3a,
o0Opa3oBaHHE BOJbl); OMbBITOB, WUIIOCTPUPYIOLIUX IMPUMEPHI OKHCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX peaKluii (TOpeHHE, PEaKIUu PA3JI0KEHUS, COCIUHEHUS);
pacrno3HaBaHHE HEOPTAHWYECKUX BEMICCTB C MMOMOIIBIO0 KAaYeCTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannel 1 ux coeuHEHUS

2.1

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTM CTpPOEHHsI aTOMOB,
XapakTepHbIe cTerneHu okuciaeHus. CTpoeHne u (U3nIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKME CBOICTBAa Ha IpUMEpe XJopa
(B3auMozelicTBUE € MeTaljlaMd, HEMETaJulaMH{, LiejodaMu). XJIOPOBOAOPOA.

Consanas KHCJI0TAa, XUMHWYCCKHUC CBOﬁCTBa, IMMOJIYYCHHUC, IPUMCHCHHC. I[eﬁCTBHC




XJI0pa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M uelOBEeKa. BaxkHenme XJIOpUuabl U UX

Hax0JICHUE B NPUPOJIE

2.2

Oo6mas xapaktepuctuka 31neMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbBIE CTETIeHN OKucieHus. CTpoeHne u (Gpu3nyecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAA M CEphl. AJUIOTPOMHBIE MOAU(PHUKAIIUU
KHCJIOpOJIa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOAOPOMA, CTPOCHHE,
¢busznueckue M XUMHUYECKHE CBOMCTBA. OKCHIBI CEepbl KaK IMPEICTaBUTEIH
KHCJIOTHBIX OKCHIOB. CepHasl KHCJIOTa, (1)I/I3I/IIICCKI/IG 1 XAMHYECKHE CBOICTBa
(obmue Kak mpeAcTaBUTENS Kjacca KHCIOT U cherududeckue). XuMHUUIEeCKHe
peakuuu, JeXalue B OCHOBE IPOMBIIUIEHHOTO crnoco0a MOJIy4YeHHs] CepHOMU
kucnotel. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakIus Ha
cynb(har-uoH. HaxoxaeHue cepel U €€ COCIMHEHUH B MPUPOJE. XUMHUICCKOES
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COeIMHEHUSIMU cepbl (KUCIOTHBIE JTOXK[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIIOCOOBI €0 MPeI0TBPAIICHHS
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OOmast xapaktepucTuka 3y1eMeHTOB VA-rpynnbsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIpOCTPaHEHUE B IIPUPO/IE,
¢usnveckue 1 XUMU4eckue cBoicTBa. KpyroBopor asora B npupozae. AMMHUAK,
ero ¢u3nM4eckue M XMMUYECKHE CBOICTBa, mojydyeHue u npumeHenue. Conn
aMMOHUS, HX (u3nyeckue ¥ XHMHUYECKHE CBOICTBA, IpPHMEHEHHE.
KauecTBeHHast peakiuss Ha MOHBI AMMOHUSA. A30THasl KUCIIOTA, €€ IOJyYeHHE,
¢u3nyeckue W XMMHYECKHE CBOIcTBa (0OIIME Kak IpeACcTaBUTENs Kiacca
KHUCJIOT U cnenuduueckue). Mcrnonp3oBaHue HUTPATOB U COJIEH aMMOHMS B
KayecTBe MHHEPAIBHBIX yJI0O0peHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karomien
cpelbl COETUHEHNUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsI3HEHUE BO3lyXa, IOYBBI

1 BOJIOEMOB)
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®ocdop, amtorponHsle Mogudukanuu docdopa, puzndeckrne U XUMUUYECKHUE
ceorictBa. Oxcupg dochopa(V) u docdopHas kucnora, Qusndeckue wu
XMMUYECKHEe CBOMCTBa, mosydeHue. Vcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPAJIBbHBIX YI00pEHHI

2.5

OO6mas xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoOe€HHOCTH CTpOEHHUS
aTOMOB, XapaKTEepPHbIE CTEMEHW OKUCIEHHUS. YTIJIepon, ajuIOTPOIIHBIE
MoAu(UKAIMK, PACIpPOCTPAHEHUE B TPUPOJEC, (PU3MUECKHE M XUMUYECKHE
cBoiicTBa. Azncopbuus. Kpyrosopor yriaepona B npupoae. OKcuasl yrieposa,
nux (bmnqecm/le U XUMHUYCCKUC CBOﬁCTBa, HeﬁCTBHG Ha JXUBBIC OPraHU3MBI,

MOJIYUCHHUEC U IIPUMCHCHUC. OKOJIOTUYECKHE HpO6JIeMBI, CBA3aHHBIC C OKCHUJIOM




yriepona(lV); rumotesa rino0aqbHOTO MOTEIUICHHUS KIMMAaTa, HMapHUKOBBIN
apdekr. YrompHas Kuciora u e€ coilu, uX (GUINYECKHE U XUMUYECKUE
CBOIiCTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHaT-
nonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

[TepBoHauaNbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCJIMHCHUSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTWJEH, STaHOJ, TJIHIEPUH, YKCyCHas
kuciora). Mx cocraB u xumuyeckoe cTtpoeHue. llonstue o Ouomornyecku
BAKHBIX BEILECTBAX: XHpax, OeNKax, yrieBoJax — U HUX POJIU B KHU3IHU
yesoBeka. MarepuaabHOE €JUHCTBO OPraHMYECKMX U HEOPTaHMYeCKHUX

COeIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue H XHMHYCCKHE CBOWCTBA, IIOJYYCHHE U
npumenenne. CoenuHeHuss KpeMHHUS B mpupone. OOmme mpencraBieHus 00
okcuae kpemuus(IV) u kpemaueBoit kuciaore. CHUIMKATBI, UX UCIOJIb30BaHUE B
OBITY, METUIIMHE, MPOMBIIIUICHHOCTH. BakHEHIIHEe CTPOUTEIHHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobiembr OGe3omacHOTro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHUECKUH HSKCHEPUMEHT: H3y4YeHHE OO0pa3loB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJITHOM KHCJIOTHI; MPOBEACHUE KAYECTBEHHBIX PEAKIUMU HA XJIOPH]-
WOHBI M HaOJIOJICHUE MPU3HAKOB HUX TMPOTEKAHMs; OMBITHL, OTPaKAIOIINE
(u3nyeckre U XUMUYECKHE CBOMCTBA rajlor€HOB U MX COEIMHEHMH (BO3MOKHO
UCIOJIb30BAHNE BHJICOMATEPUANIOB); O3HAKOMJICHHE C O0paszlaMu XJIOPUIOB
(ramoreHnI0B); O3HAKOMJICHHE C oOOpasllaMH cepbl U €€ COeAUHEHUSIMHU
(BO3MOXKHO  HCTOJB30BAHUE BUICOMATEPHANIOB); HAOMIOJEHHE Tpolecca
oOyrauBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM CEpHOI KHCIOTHI;
U3yYeHHe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHOM KHCIOTHI, MPOBEICHHUE
KaueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOmIoJeHHe mpu3HaKa eé
MPOTEKaHUS; O3HAKOMIIEHHE C (PU3NUECKUMU CBOMCTBaMU a30Ta, hocdopa u ux
COEIMHEHUI (BO3MOXHO HCIIOJIb30BAHHWE BHJIEOMATEPHANIOB), O0Opa3laMu
a30THBIX U (ocHOPHBIX yA0OpEHUH; OTyYeHne, COOUpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB amMMHaKa; IpPOBEJCHHE KAaueCTBEHHBIX pEakIuil Ha HOH
aMMOHUSI U (ocdaT-uOH M U3yuyeHHE TPU3HAKOB HX MPOTEKaHMA,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXHO
UCIOJIb30BAaHUE BHUJIEOMATEPUANIOB); M3Y4YEHHE MOJeNel KpUCTAIUTMYECKUX
pem€rok anMasa, rpaduta, ¢QyJIepeHa; O3HAKOMJIEHHE C TIPOLECCOM

ancop6u1/11/1 paCTBopéHHBIX BCIICCTB aKTUBHPOBAHHBIM yTJ'IéM n YCTpOﬁCTBOM




IIPOTHBOra3a; IOJy4eHUe, coOMpaHHe, pacllo3HaBaHWE M HM3Y4YEHHE CBOICTB
YIJIEKHCIIOrO Ta3a; IPOBEJCHHE KaueCTBEHHBIX peakluii Ha KapOoHaT- u
CWJIMKAaT-HOHBl M H3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIUEN CHIMKATHON IPOMBIIUIEHHOCTH; PELIEHUE ASKCIEPUMEHTAIbHBIX

3aj1a4 110 TeMe «BakHene HeMeTauIbl U UX COEIUHEHUI

Mertamisl 1 uX COCIUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHUYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxeHus B llepuoamdeckoid cucteMe xXuMHuecKux odnementoB J[.W.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaIIOB. MeTajinyeckas CBsi3b U
METAJUTMYECKasi ~ KpUCTAUTMYeCKass pemiéTka. DJIECKTPOXUMHUYCCKHH s

HaIpsHKEHUN METaJUIOB

3.2

dusznuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTayioB. OOIue crocoObl NOTydYeHUs
MeTa/uioB. [loHATHE 0 KOPPO3UM METAIUIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 4yTyH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH
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lenouynsle MeTayuibl: nosioxkeHue B Ilepuonmyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIEHUE B IPUPOJIE.
duznyeckre 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCHIIbI U
TUAPOKCUABI HaTpusi M Kanusd. [IpuMeHeHHMe IIENOYHBIX METAauIOB U HX

COeTUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblMi:  TOJIO)KEHUE B
[Tepuonnueckon cucreme xuMmuueckux aneMeHToB JI.11. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXJIeHWE B npupone. PU3MYECKHe U XUMHUYECKHE CBOMCTBA
Mar"usi ¥ Kanplus. Baxueiimme coeanHeHUs KanblHs (OKCHUI, THIPOKCHI,

coiu). JKEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

AmoMuHMIL: TIoNokeHue B Ilepuonmyeckoll cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpo€HHE aroMma; HaxXOXAeHUE B mpupozae. Puznueckue u
XAMHAYECKHAE CBOMCTBA aIFOMUHMSI. AM(OTEpHBIE CBOINCTBA OKCHJIA U THIPOKCHIA

AJIFOMHHUA

3.6

Keneszo: nonoxenue B [lepuoanueckoi cucreme xumudeckux snemeHToB J[.M.
MeHeneeBa; CTpoeHHE aTOMa; HaxoXKJIeHue B mpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuabl, THAPOKCUIb U conu kenesa(ll) u

xenesza(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METAaJUIOB U CILIABOB,

X (U3MYECKUMH CBOMCTBAMM; H3YyYEHHUE PE3yJbTaTOB KOPPO3UH METAJJIOB




(BO3MOXHO HCIIOJIb30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aMMOJICHCTBUS  OKCHJA KalblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BAaHNE BHUJICOMATEPUAJIOB); HMCCIICIOBAHHE CBOWCTB KECTKOW BOJIBI;
mpolecca TOpEHUs IKejle3a B KUCIOpoAe (BO3MOXKHO —HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB); NMPU3HAKOB MPOTCKAaHHUS KAUYCCTBEHHBIX PEaKIUii HA MOHBI
(Marnusi, xanplus, amroMuHHs, nuHka, xeneza(ll) u sxemesa(Ill), memu(Il);
HaOJIIOJICHUE W ONHMCAaHUE MPOIECCOB OKpANIMBAaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss W Kanblug ~ (BO3MOXKHO — KCIOJNB30BaHHE  BHJIEOMATEPHANIOB);
HCClIeIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THIPOKCHIA
[IMHKA; pelIeHHEe SKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMe «BaxkHeiime MeTasibl 1

HUX COCIUHCHUA»

XHMHMS U OKpyKarolas cpena

4.1

HoBbie maTepuanbl u TexHOnoruu. BemiecTtBa U maTepuainbl B MOBCEIHEBHOMU
JKU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3omacHoe MCnoib30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momolip Npu XUMHUYECKUX OXKOTaxX U

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  TPAaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxatomiei cpeasl [1/IK. Posb XUMuM B pelieHUH 3KOJIOTMYECKUX MPOOIIEM.
[IpupomHble MCTOYHUKH YTJIEBOAOPOIOB (Yroyib, MPUPOIHBIN Ta3, HE(TH),

MPOAYKTHI UX NEPepabOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUYECKUN OKCIICPUMCHT: U3Yy4YCHHC 06pa3u013 MaTCpHraIOB (CTeKJ'IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHbIE MaTEPUaJIbl)




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

Kon
NpoBepPsIeMoOro
TpedoBaHMSI

IIpoBepsiemble TPeOOBaHMSA K NPEIMETHBIM pPe3yJIbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopazoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O II03HABa€MOCTHU SIBJIEHUI MpUPOAbI, MOHUMAHUE OOBEKTHBHOMU
3HAYMMOCTU OCHOB XMMMYECKOW HAyKH Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJbTyphl M NPAKTHYECKOU
NEeSTEIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHMMAaHHEC MECTAa XUMHU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHUC HCIIOJIB30BaTh MOACIIN JUIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccroHaTbHON NEITETBHOCTH, CBA3aHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCSI pacCMaTpUBaTh
XUMUIO Kak cepy cBoelt Oyayiieit mpodecCHOHaIbHON NesITeIbHOCTH
U CJeNaTh OCO3HAHHBIM BBIOOP XMMMU Kak MPO(UIBHOrO MpeaMeTa

IIpU [IEPEX0/ie HAa YPOBEHb CPEIHET0 00IIEero 00pa3oBaHUs

Bnagenne cucreMoil XUMHUUYECKMX 3HAHUM U YMCHUC TIPHUMCHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XWMHUUYECKHE TIOHATHS: XHUMHUYCCKUU DJICMCHT, aTOM,
MOJIEKYyJIa, BELIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJHOPOJIHAsE CMEChb, OTHOCHTEJIbHBIE AaTOMHas M MOJIEKYJISIpHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJb, MOJSIPHAas Macca, MOJSPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb (CPemHsSsi), XUMHUYECKas
peakLus, peaklMu COEIUHEHMs, pPEaKLUUH Ppa3lI0oKEHHs, peakLuu
3aMeIleHNs, peakiuu oOMeHa, TeruioBod 3(dexT peakmmu, 5K30- U
9HJIOTEPMHUYECKHE PpeaKIMU, PacTBOp, MaccoBas [0S XUMHUYECKOIro
AIIEMEHTA B COEIMHEHUH, MAaCCOBast I0JISl M POLICHTHAS KOHLIEHTPALIUS

BEIIECTBA B paCTBOPE, AApPO aToMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHasd




opburtanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMMYECKAs! CBSI3b, 2JIEKTPOOTPULIATEIBHOCTD, IOJIIPHAs U HEMOJISIpHAs
KOB&JIEGHTHAsE  CBSI3b, MOHHAas  CBsI3b, METAJUIMYECKas  CBSI3b,
KpUCTaJUIMYecKass pemérka (aroMHas, HWOHHAsA, MeTaJuIn4yecKas,
MOJIEKYJISIpHAsl), UOH, KAaTUOH, aHMOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
UIEKTPOTUTHYECKAsT  JTUCCOLMAIMSA, peaklMd HOHHOro OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUM,  OKUCIUTENb U
BOCCTAHOBHTENIb, OKHCIEHHE W  BOCCTAHOBIIEHHE, AJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peakluH,
CKOpOCTb XUMMUYECKOW peakuuu, Karamusarop, [IJIK, xopposus

METAJIJIOB, CILIABEI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHHU: 3aKOH COXpPAaHCHHUSA MAacCCHI,
HepI/IO,Z[I/I‘leCKI/Iﬁ 3aKOH Z[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOTaJIPO
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TEOPUM  XHUMMHHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOpHUs

BHGKTpOHHTquCKOﬁ Jucconmanmumn

Brnanenue ocHOBaMH XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHE TMPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BENIECTBA U MaTEPUAITBI
(B TOM uYHCIe MMHEpaJbHBIE YIOOpEHHs, METaulbl M CIUIaBBI,
NPOAYKTHl TIepepadOTKH TPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yriasi, mpupoaHOro rasza, He()TH) B OBITY, CEJILCKOM XO3iHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIICBOJOB
JUIs OpraHKW3Ma 4YeJloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEILIECTB

N XUMHYCCKUX IMPOLCCCOB HAa OPraHMU3M YCJIIOBCKa W OKPYKAIOUIYIO

HPUPOJTHYIO CpeLy

3.2

YMCHUEC HUHTCIPUPOBATH XHUMUYCCKHUEC 3HAHHUA CO 3HAHUAMH OPYTUX

y4eOHBIX MPEIMETOB
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HaJM4KMe OMbITa pabOThl C PA3TMUYHBIMU MCTOYHMKAMU WH(OpMaIuu
Mo XWMUHU (Hay4yHass U HAYYHO-TIOMYJIApHAs JUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEMIECTBAX, HUX
NpeBpalleHUsIX M NPAaKTUYECKOM  MPUMEHEHUH U YMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHUA y‘-Ie6H0-H03HaBaTeJIBHLIX 3aaad

BJIa,Z[eHI/IC OCHOBaMH TOHSATHMHOTO arrapara U CHMBOJIMYCCKOTO

A3bIKA XUMHH JJIsI COCTABJICHUS (i)OpMYJ'I HCOPTraHNMYCCKUX BCIICCTB,




YpaBHEHUN  XUMHUYECKHMX  pPEaKIMd; OCHOBAMH  XHUMHYECKOU

HoMeHKaTypsl (IUPAC u TpuBuaibHOi)

YMeHue 0oOBSACHATH CBSI3b MOJIOKEHHs dneMeHTa B [lepmonndeckoii
CUCTEME C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia sapa, oOliee Yucio
AJIEKTPOHOB), PACHPEIECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX nepruoa0B, KaJlnud U KaJbLHA

[lpencraBnenne 0  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aTtoma, 3JEeKTPOOTPULIATENIbHOCTH),
IOPOCTBIX U CJIOXKHBIX BEIIECTB OT IIOJOXKEHHUS JJIEMEHTOB B
[lepuoguueckoir cucremMe (B MajiblXx IEpUOJax M IJIaBHBIX

MOJrPyNIax) v 3JeKTPOHHOTO CTPOCHHUS aTOMa

YMenne kinaccupuiupoBaTh:

7.1

XUMHNYECKHUEC DJICMECHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUC PCAKIINHN

YMeHue onpeaeiarh:

8.1

BAJICHTHOCTb U CTCIICHb OKHUCJICHUA XUMHUYCCKUX JBJICMCHTOB, 3apsAal

HOHa

8.2

BUJ XMUMHMYECKOH CBA3M M THUN KPUCTAJUIMYECKOH CTPYKTyphl B

COCAUMHCHUAX

8.3

XapaKTCp CpCabl B BOAHLIX paCTBOpAX BCIUICCTB (KI/ICJ'IOT, OCHOBaHI/II\/'I)

8.4

OKHUCJIHUTCIIb U BOCCTaAaHOBHUTCIIb

YMeHue XapaKTCpHU30BaTb (1)I/ISI/I‘ICCKI/I€ 1 XMMHYECKHE CBOMCTBA:

9.1

IOPOCTHIX BEIIECTB (KUCIOPOM, O30H, BOAOPOA, TIpaduT, anamas,
KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATPUH, KalWd, MarHHi,

KaJIBIIMHA, aJTFOMHHHH, KEJIE30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOpOB (BOja,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHUIBI
metamwioB [-IIA rpynm, amomunus, meau (II), muaka, xeneza (II u
I11), oxcuaet yraepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,

dbocdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3

IMPOTrHO3HUPOBATH u XapaKTCpU3oBaTb CBOMCTBA BCIICCTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, NMPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOP’ICTB, BO3MOJXHOCTb MMPOTCKAHUA XUMHUYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBHUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHHUsI PEaKLUH, B

10
TOM YHUCJIE:
10.1 peaKIii HOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOICTBAa M3yYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKHUX BEIICCTB
10.4 MOATBEPKIAIOIINX TeHETUUECKYI0 B3aMMOCBSI3b MEX1y HUMU
11 YMeHue BIYUCIITH (IPOBOAUTH PACUETHI):
111 OTHOCUTENIbHYI0 MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YypaBHEHUSIM XHMHUYECKUX PEaKUUd M HAXOAUTh KOJIMYECTBO
' BEIIECTBA, 00bEM M MACCy PEareHTOB WU MIPOYKTOB PEAKITUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAMH  HAy4YHOro  TOo3HaHUA  (HaOmIOIeHUe,
1 U3MepeHHe, SKCIIEPUMEHT, MOICTUPOBAHUE) IPU U3yUYEHUH BEIIECTB U
' XUMUYECKUX SBJICHUW; yMEHUE CPOpMyIHpOBaTh MpoldiaeMy u
NPEIJIOKUTH IMyTH €€ pelleHus
122 Oe3omacHOil pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMHYECKOU
' MOCYJI0¥ ¥ J1a0OpaTOpHBIM 000PYA0BAHHEM
paBUJIaMy OE30MACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIh3yEMBbIMU
B MOBCETHEBHOM JKU3HU, MPAaBUJIaMH MOBEICHUS B LESIX cOepeKeHus
123 30POBbSl M OKPYXKAIOIIEW NIPUPOAHOW Cpelbl; IOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3ACMCTBHSI HAa JKUMBBIE OPraHU3Mbl OMPEEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI U TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUS
3 Hanmuume mpakThyecknx HaBBIKOB TUIAHUPOBAHHS W OCYIIECTBIICHUS
CJEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3y4eHHUE U ONMHUCaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/I‘I€CKI/IMI/I n XUMHNYECKUMU SABJICHUAMMU, OIIBITHI,




WUTFOCTPUPYIOIIME TPU3HAKU MPOTEKAHNS XUMUYECKUX PEAKINI

13.2

U3y4eHHE CIIOCOO0B pa3JeIeHUs cMecer

13.3

[OJlyY€HUE KHUCIOpOAAa M U3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJIa U HU3YYEHHE €r0 CBOMCTB; MOJyYEHHE YTJIEKHCIIOrO ras3a u

HN3YUCHHUC €TO CBOI>'ICTB; IMOJIY4YCHHUEC aMMHAKa U U3YUYCHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

pacTBOPEHHOIO BeLeCTBa

13.5

IpUMEHEHNE WH/INKAaTOpPOB (;makmyca, METHJIOpaHKa u
¢denondranenna) 1 ONpeaesieHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U LIeJIouel

13.6

HUCCIICOOBAHHUEC H  OIIMCAaHHC CBOMCTB HCOPraHM4CCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIOT C MCTajlllaMu,
OKCHIaMH METaJIJIOB, PaCTBOPHUMBIMHA nu HEPACTBOPHUMBIMU
OCHOBAaHHUAMHU, COJIAMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHUEC OJHOro McETaljla JApyruMm H3  pacTBopa COJIH;
HCCICIOBAHUC aM(bOTepHLIX CBOICTB THUAPOKCUIAOB QAJIIOMUHHUA U

OUHKa

13.7

PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TCMaM: «OCHOBHBIEC KJIACCHI
HCOPIraHUYCCKUX COC,I[I/IHeHI/II‘/JI»; ((SJ'IGKTpOJII/ITI/I‘IeCKaH
JUCCOLIMAIIUS) «Baxneimuye HEMETaIIbl H HUX COCOAUHCHUA,

«Baxkneinine MeTalIbl M UX COCIUHCHUA»

13.8

XMUMHYECKHE  OKCICPHUMEHTBI,  WLIIOCTPUPYIOIIHE  MPH3HAKU
NPOTEKAHUsS PEaKIMii MOHHOrO OOMEHA; KAaueCTBCHHBIC PEaKIMU Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HOHBI XJOPHUI-, OPOMHI-,
wonua-, cynbdar-, Qocdar-, KapOboHAT-, CHIUKAT-aHHOHBI,
THPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MarHus, KaJbIUsi, aJFOMUHUSI,

xkenesa (2+) u xenesa (3+), menu (2+), HMHKA

14

YMmenue:

14.1

MNpEACTaBIATL PE3YJbTATbl SKCIICPUMCHTA B (popMe BBIBOIOB,
J0Ka3aTcJIbCTB, l"pa(i)I/IKOB u Ta6J'II/IH U BBIABJIIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATDL CBA3U MCIKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKHNMH
SABJICHUSAMHU U IPOLCCCaMU, NPOUCXOAAINIUMMA B MaKpO- U MUKPOMHUPE,

O0OBACHATH MMPUYINHBI MHOI‘OO6pa3I/IH BCIICCTB




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

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKHUEC ITOHATHUA

1.1

YucTeie BemecTBa u cMecu. CiocoObI pa3fieiieHus: cMecei

1.2

ATOMBI ¥© MOJICKYJIBI. Xumuueckue dieMeHTb.. CHMBOJBI  XUMHYECKHX

QJICMCHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA.

1.3

XumMuueckast (bOpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEIIEHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeNnbHAas aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasA Macca. Maccosas J0JI1 XUMHYCCKOT'O 3JICMCHTA

B COCAMHCHNU

1.5

KonnuectBo BemectBa. Monb. MonspHas Macca. MousgpHbli 00BEM Tra3oB.

BianMocBsa3n KOJIMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IWMHHAIL BEIICCTBA

1.6

dumsnyecke 1 XUMHUYECKHE SIBICHUS. XUMHUYecKas pcakuusa nu e€ IIPU3HAKH.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKUE YPABHEHUS

HCpI/IOI[I/I"IeCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTEMA XHMMHYCCKHX OJICMCHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema xuMu4deckux ieMeHTos /.M.
Mengeneesa. [lepuonel u rpynnsl. @u3nueckuil CMbICI MOPSJKOBOTO HOMEPA,

HOMCPOB IICPpUOJa U I'PYyIIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3ortombl. DnexTponsl. CTpoeHue
JJIEKTPOHHBIX  000JOYEeK aTroMoB TMepBbIX 20 XUMHYECKHX DIEMEHTOB

[Tepuonnueckoii cucremst 1.11. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
NEepUOOB, Kanus, Kajblus (paguyca aTOMOB, O3IIEKTPOOTPUILIATEIHHOCTH,
METaJUIMYECKUX M HEMETaJUIMYeCKUX CBOMCTB) M HMX COEJUHEHUH B
COOTBETCTBUU C TIOJIO)KEHHEM »ayeMeHToB B [lepuoamueckoil cucreme u

CTPOCHUCM UX ATOMOB

CrpoeHue BemecTsa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHaSI n HCHOHHpHaH) CBA3b.
9J’I€KTpOOTpI/IHaTeJ'H)HOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Mertamiuyueckas CBSI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, MeTaJulnyecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIIIMYECKOM PEIIETKHM U BUIA

XUMHUYECKOU CBA3U

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraibl U ux

coeMHeHMs. MeTanabl M UX COeIUHCHUS

4.1

Knaccudukanuss m HOMEHKIATypa HEOPTaHHMYECKHX COEIMHEHUIl: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBbIe) U
HecosieoOpa3yloye; OCHOBAHWHM (IIETOYM W HEPAaCTBOPUMBIE OCHOBAHHSA);
KUCIIOT  (KHCIOPOJACOAEp)KAIUe M OCCKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

dusznyeckue W XHUMHYSCKHE CBOMCTBA IMPOCThIX  BCIICCTB-HEMETAJIJIOB!:

BOJOPO/A, XJIOpa, KUCIIOPOa, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

du3nyeckue W XUMHUYSCKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusd, Kajlusd, Marovusad WU KaJIbOWsA, aJJlOMUHUSA, JKCEIIC3a. SHGKTPOXI/IMI/I‘—IeCKI/Iﬁ

pAn HaHpH)KCHI/Iﬁ MCTAJJIOB

4.4

dusznuecknue U XMMHUUYECKHE CBOMCTBa BOAOPOIHBIX COCOUHEHUI HEeMETaJlIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBa OKCHI0B HemeramuioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(I1V). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cBoictBa okcuaoB: MeTamuioB [A-IIIA rpymn, nuska, mequ(Il) n

xenesa(Il, IIT). I[TomydyeHne oKCUI0B METAIIIOB

4.7

XWMHUYECKUE CBOMCTBA OCHOBAHHMHN M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpE
TUAPOKCHIIOB ~ QJIIOMUHUSA, Kene3a, [uHKa). [lomyueHue ocHOBaHuMMd U

aM(pOTEepHBIX THIPOKCHU]IOB

4.8

OO6mue XUMHUYECKHEe CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
CEpHUCTOM, CcepHOM, a30THOU, (hochopHOU, KpeMHUEBOH, yrompHOU. Ocobbie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HOJ'Iy‘-IeHI/IC KHUCJIOT

4.9

OO0ue xuMu4yeckue cBoiicTBa cpenux coneil. [Tomyuenue conei

4.10

HonyquI/Ie, CO6I/IpaHI/IC, paclio3dHaBaHHUC BOJAOpOJa, KHCJIOpOJd, aMMHAKa,

YTJICKHCIIOTO Ta3a B JIAbOpaTopuu

4.11

[Nomyuenne aMMuaka, CEpHOH M Aa30THOM KMCIIOT B MPOMBIIIICHHOCTH. O0mme

CIIOCOOBI MMOJIY4YCHU MCTAJIJIOB




4.12

I'enermueckas cBsI3b MCXKAY KilaCCaMU HCOPraHNYCCKUX COG)II/IHGHI/II\/'I

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMUYeCcKUX peakiuid Mo pa3iTUYHbIM MPU3HAKAM: TI0 YHCITY H
COCTaBy Y4YacTBYIOIIUX B pEaKIMU BEIIECTB, MO TerioBoMy 3d(deKry, o

W3MEHCHHIO CTCIICHEH OKHMCIICHUS XUMUUECKUX DJIEMEHTOB

5.2

TennoBoit 3 heKT XMMUYECKON peakIy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

U DHJIOTEpMUYECKHE peaklnu. TepMoXuMuyecKkue ypaBHEHHs
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OKHCIUTETBHOBOCCTAHOBUTENBHBIE peakiUd. OKHCIUTEIN U BOCCTAaHOBUTEIU.
[Ipomieccbl  OKUCIIEHHUST M BOCCTAHOBICHMS.  DJEKTPOHHBIA  OanaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopus MEKTPOTUTHIECKON quccoruanuu. KaTnoHsl, aHMOHBI. DIEKTPOJIUTHI U

HC3JICKTPOJIUTHI. CunbHBIC U cl1a0bIe OJICKTPOJIUTHI. CremncHb JAUCCoanu

5.5

Peakuuu moHHOTO obMeHa. YciaoBHS IIPOTCKAHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHUMHMS ¥ OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. be3omacHoe
UCIOJIb30BaHUE BELIECTB M XUMMUYECKUX peakuuil B JgabopaTopuu U OBITY.

HepBa;I IoMOIIb IMTPHU XUMHYCCKUX OKOIraX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYXKawomled cpeabl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE MOYBbI, BO3yXa U BOJOEMOB), CIOCOOBI €ro MpPeIOoTBpALICHUS
[Ipenenvuas momyctumass kouneHtpanus BemiectB (IIJK). Poap xumuu B
pelIeHUH HKOJOTHYECKUX TMpoOjeM. YCuieHHe NapHUKOBOTO dddekra,

pa3pyLIeHHEe 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUS U UX COCAMHEHUH B
OBITY, MEAWIIMHE, TPOMBINUICHHOCTH W CEeIbCKOM Xxo3siicTBe. [Ipumenenme
METAJUIOB M CIUIAaBOB (CTajlb, YYTYH, IIOPAJIOMUHMM, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coeAnHeHuH. [IoHATHE 0 KOPPO3MH METAJIOB, OCHOBHBIC

CIIOCOOBI 3alUTHI KX OT KOPPO3UU

6.4

[IpupoaHbie UCTOYHUKU YIIIEBOAOPOIOB (Yrojb, HPUPOIHBIA Ta3, HEPTH),

MPOIYKTHI UX NepepadboTku (OEH3HMH), UX POJIb B OBITY M MPOMBIIIIICHHOCTH

6.5

HCpBOHaanIBHBIe MOHATHS 00 OPraHM4YCCKHUX BCHICCTBAX KaK O COCAMHCHHAX
yriepoaa (MeTaH, 9TaH, 9THUJICH, aAlICTUJICH, 9TAHOJI, INIMOCPHUH, YKCYCHAA KI/ICJ'IOTa).
ITonsTHE 0 OMOJIOrMYECKH Ba)KHBIX BCIICCTBAX: KHpPaAX, GCJIKaX, YrJI€BOAax — M UX

POJIN B J)KU3HU YCJIIOBCKA




Pacuérter:

7.1 o popMyaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 M0 XUMUYECKHM YPABHCHHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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