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HOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1O XMMHUM Ha YpOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUs, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBe (QenepaibHOM paboueil MNporpaMMbl
BOCIIUTAHUS U C yU4ETOM KOHIICIIIUU MPENOAaBaHus Y4eOHOr0 IpeIMeTa « X UMHSI»
B 00pa3oBaTenbHbIX opranm3anusax Poccuiickoit denepanuu.

[Iporpamma 1Mo XWMUU HAaC€T MPEJCTABJICHUE O IENsIX, OOIIeH cTpaTeruu
oOy4eHMsl, BOCHUTAHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4eOHOro
npeamera, YCTaHABIIMBAET o0s3aTeNIbHOE IpEAMETHOE COJIEpKaHHUE,
MpeaycMaTpUBaeT pacClpeleeHue €ro Io Kiaccam M CTPYKTYpUPOBAaHHE 10
pazienaM M TeMaM MPOTrpaMMbl IO XHMHH, OMNPEIEsieT KOJUYECTBEHHBIE WU
KaueCTBEHHbIC XapaKTEPUCTUKHU coJiep KaHus, PEKOMEHTyEMYIO
[OCJIEIOBATEIbHOCTh ~ M3YYEHHUS XHUMHM C YYE€TOM MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKH y4eOHOro TMporecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuXxcs, ONpeAeNsiIeT BO3MOXKHOCTH MpeaMera s
peanuzanuu TpeOOBaHWM K pe3yJibTaTaM OCBOCHHS OCHOBHOHN 00pa3oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHUs, a TaKKe TPEOOBaHHM K
pe3yabTaram 00y4YeHHUs] XUMUU Ha YPOBHE 1I€JIEN U3yUueHUs peaMeTa U OCHOBHBIX
BUJIOB y4E€OHO-TI03HABATEIBbHONU JEATEILHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOT'0 COJIepIKAHMUS.

3HaHWE XWMHHM CIYXUT OCHOBOW JHJisi (POPMHUPOBAHHS MHUPOBO33PEHUS
00yy4arolerocsi, ero MpeACTaBICHUN O MaTEpUATHLHOM €IUHCTBE MHUpaA, BAXKHYIO
poJib UTparOT (POpMHUPYEMbIE XUMHUEU MPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPIUM W 00 SBOJIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIIeHUs TI00abHBIX
npo0eM YCTOMYMBOTO PAa3BHUTHS UYEIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON 1 SKOJIOTUYECKONU 0€30MacCHOCTH, ITPO0JIEM 3ApaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealim3aliiii  BO3MOXKHOCTEM  JUii  CaMOpa3BUTHUA U

dhopMHUpOBaHKS KYIbTYPHI IHMYHOCTH, €€ 00IIeH 1 (hyHKIIMOHATBLHON IPaMOTHOCTH;
BHOCUT BKJaJ B (POPMUPOBAHHME MBIIIJIEHUS U TBOPUECKUX CHOCOOHOCTEU
0o0y4Jaronuxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOM  y4yeOHOM  JCSITEeNbHOCTH,
DKCIIEPUMEHTATBHBIX M HCCIEAOBATCIIbCKUX yMEHHHM, HEO0OXOIMMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B TPO(DHECCUOHATHHOM e TEIHOCTH,

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTOCTHOTO B3IVISZIa HA €AMHCTBO MIPUPOIBI U YETIOBEKA, SABJISETCS OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU E€CTECTBEHHO-HAYYHON rPaMOTHOCTH 00YyYarOIInuXcs;



croco0cTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K MPUPOJIE, K YEITOBEKY, BHOCUT CBOM BKJIA]] B SKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIINXCS.

JlaHHbIe HampaBJICHUS B OOYYEHHHM XHMHH OOECTICUMBAIOTCS CIECIU(DUKOMN
colepKaHMsl ~ y4eOHOTrO  TpeaMeTa, KOTOPBIM  SBJISETCS  IeJarormuecKu
a/IalITUPOBAHHBIM OTpaXKeHHWEM 0a30BOW HAYKHM XMMHUHM Ha ONpPENEICHHOM 3Tare ee
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 00IIIer0o o0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYaIOIIMMUCS CUCTEMBbI IMEPBOHAYAIBHBIX MOHATHH XUMHH, OCHOB
HEOPraHMYECKOM XHUMHM U HEKOTOPBIX OTJEIbHBIX 3HAUYUMBIX MOHSITUH
OPTraHUYeCKON XUMHUM.

CtpykTypa copepkaHus MPOrpaMMbl IO XUMHUU c(OpMHUpOBaHA HAa OCHOBE
CHCTEMHOI'0 Tojxojaa K e¢ uzydeHuto. CojepkaHue CKIIQJbIBACTCS U3 CUCTEMBbI
MOHATUN 0 XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUN 0 XMMHUYECKOH
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl 110 MPUHIUITY
MOCJIECIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEACTABICHUM
Pa3HOr0 ypOBHSI:

— aTOMHO-MOJIEKYJISPHOI'0 YYEHHUS KaK OCHOBBI BCEI'0 €CTECTBO3HAHMUS;

— [lepuoguueckoro 3akona /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4E€HHUA O CTPOEHUM aTOMa U XUMUYECKOU CBSI3H;

— TIpPEACTaBICHUM OO0 DJICKTPOJMTHYCCKONW JTUCCOIMAIIMM BEIISCTB B
pacTBOpax.

Teopernueckue 3HAHUS PAcCCMATPUBAIOTCA HAa OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (haKTOB, PA3BUBAIOTCS ITOCIIEAOBATEIHHO OT OJHOTO
YPOBHSA K JPYrOMY, BBITONHSAS (QYHKIHH OOBSICHCHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTUYECKOrO MPUMEHEHUS] U TOJy4YeHUs
U3Yy4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XHUMHUU CHOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABICHHUS O XUMHUYECKOW COCTABIISIIONIEH HAYYHOM KapTUHBI MUpPA B JIOTUKE
€¢ CHCTeMHOM NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TMO3HaHWS B Hayke. M3ydeHHe XUMHHU NPOUCXOJIUT C TPHUBIICUCHUEM
3HAHUW W3 paHee H3YYEHHBIX YYEOHBIX IpeaMeToB: «OKpYXaroIMMHd MUY,
«buomnorus. 5—7 knaccel» U «dusmka. 7/ Kimacc.

[Ipy wu3yyeHHUM XUMHHM TPOUCXOAUT (POpMHpPOBaHWUE 3HAHUN OCHOB
XUMHUYECKOM HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOU
NEATEIBHOCTA YEIO0BEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPHI.
3amaya yd4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHUX
3HAHUN — BaXXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJOKEHUM,
JOCTYIMHBIX OOOOIICHUH MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNM K Hay4YHbIM METOJaM T[I03HAHUS MPU U3YYEHHUM BEILECTB H
XUMHYECKUX PeaKInid, B ((OpMHUPOBAHUH U PA3BUTUHN MO3HABATENHbHBIX YMEHHN U
UX TPUMEHEHHH B Yy4yeOHO-TIO3HABATEIbHOW U Y4EOHO-HCCIEA0BATENIbCKOU
JESTENbHOCTH, OCBOCHUU TNPaBWJI 0O€30MacHOr0 OOpaleHusi C BelIeCTBAMH B
IIOBCETHEBHOM KU3HMU.

[Ipu M3yyeHUM XMMUU Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsl BaXHOE
3Ha4YCHHE MPUOOPETTH TaKUe TIeITH, KaK:

— (opmupoBaHHE MHTEIJIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIIOBUSIM KU3HU;

—  HamnpaBJIICHHOCTh OOy4YeHMSI HA  CHUCTEMaTHYeCKOe TMpUOOIIEeHHE
oOyyarouuxcs K CaMOCTOSITEIbHOM IO3HABATEIIbHOM JESTENbHOCTH, HAayYHBIM
METOZlaM TO3HaHusA, (OPMHUPYIOIIUM MOTHUBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XVMHUH;

— o0ecreueHne yCaoBUi, CTOCOOCTBYIOIMIUX MTPUOOPETEHUIO 00YyUYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HON NEATENbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIOIIUX YHUBEPCAJIbHOE 3HAUCHUE JIS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (opmupoBanue oOmEeld (QYHKIMOHAIBHOM M E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSICHATH M OIEHUBATH SBJICHUS
OKPY’KaIOIlIET0 MHpa, WCIONb3ys 3HAHUA U OMbIT, MONYYCHHbIE MPU H3YUEHHUU
XUMHH, TPUMEHATh WX TPH pEIIeHHH MpoOJieM B TOBCEIHEBHON JKM3HH U
TPYIOBOM J1€ATETHLHOCTH;

— ¢opMmHpoBaHHE Y OOYYAIOIIMXCS T'YMAaHUCTHYECKUX OTHOIICHHH,
MOHUMAaHUS LIEHHOCTH XUMHUYECKMX 3HAHUW [UIsi BBIPAOOTKHU SKOJIOTMYECKU
L[E€71€CO00Pa3HOro TMOBEAECHUA B OBITY M TPYIOBOM JEATENIBHOCTH B UEIAX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH IPUPOLHOU CPELBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO H
CAaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY TpOGWIsl U HAMpaBIECHHOCTH JajbHEHIIEro
oOy4eHHUs.

OO6miee 4yuciIO 4YacoB, OTBEACHHBIX [JIi M3YUYCHHUS XUMHUU Ha YpPOBHE
OCHOBHOT'0 00IIIero 00pa3oBaHus, cocTaBiseT 136 gacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeNH0), B 9 kiacce — 68 JacoB (2 yaca B HEJIEIHO).



COAEPKAHUE OBYYEHMUA

8 KJIACC

IlepBoHavanbHbIE XUMHYECKHE TOHATHUS

[Ipenmer xumuun. Ponb XUMUU B )KU3HHU YEIOBEKA. XMMHS B CHCTEME HayK.
Tena wm BemecrBa. DU3MYECKUE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHHUE
BemecTB. [loHsATHE O MeTOAax MO3HAaHUS B XUMHUU. UUCThIE BEHIECTBA U CMECH.
CnocoObI pa3eieHust CMeceil.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHUE deMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelecTBa. ATOMHO-MOJIEKYIISIPHOE YUEHHE.

Xumuueckast ¢opmyrna. BaleHTHOCTb aTOMOB XHUMHUYECKHUX DIJIEMEHTOB.
3aKOH TIIOCTOSIHCTBAa cocTaBa BenlecTB. (OTHOcHTENbHas aToOMHas Macca.
OtHocuTenpHasE MOJIEKyJIsIpHas Macca. MaccoBas 1011 XUMHUYECKOTO JIEMEHTA B
COEJIMHEHUH.

KomnuectBo Bemecra. Mosib. MonsipHast Mmacca. B3auMocBsI3p KOJIIMYECTBA,
Macchbl W 4YHUCIa CTPYKTYpHBIX €AWHUII BemiecTBa. Pacuersl mo dopmynam
XUMUYECKUX COCTMHCHUH.

Du3nuecKne U XMMUYECKHUE SIBIICHUS. XUMHUUECKasi pEAKUUs U €€ MPU3HAKU.
3aK0H COXpaHEHMS] MAacChl BEIIECTB. XHMMHUYeCKHe ypaBHeHUs. Knaccudukarms
XUMUYECKUX PEAKIUN (COCTUHEHMUS, Pa3JI0KEHUS, 3aMEIIEeHUs, 0OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MOCYIOH, MpaBUiaMu paboThl B J1abOpaTopuu u
nmpueMaMu OOpaIleHusl ¢ JIa0OpPaTOPHBIM 000PYOBAaHUEM, N3YyUYEHUE W OMHMCAHHE
bU3MYECKUX CBOWCTB O0pa3lloB HEOPraHMYECKHX BEIIECTB, HAOJIOJCHUE
¢usznueckux (rUIaBiIeHUE BOCKA, TasHUE JbJa, pacTUpPaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIMs BOJbI) M XMMHUYECKUX (FOPEHHE CBEUH, MPOKATHBAHUE
MEHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeNa C KUCIOTON) SIBICHUM, HAOIMIOACHUE U
OMMCaHWE TPU3HAKOB TMPOTEKAHUS XMMHYECKUX peaKkiuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pa3joKeHHUE T'MAPOKCHUIA
meau (II) mpu HarpeBaHuu, B3auMoJeHiCTBHE Keme3a ¢ pacTBopoM conu menu (II),
M3y4YEHUE CIIOCOOOB pPAa3JeNICHHs] CMECEH: C MOMOINbI0 MarHuTa, (GUILTPOBAHHE,
BbI[IApYBAaHUE, JUCTUIUIAIMSA, XpoMaTorpadusi, MPOBEICHUE OUYUCTKU MOBAPEHHOM
conu, HaOJIOJEHWE W  OINMCaHWE  pe3yJbTAaTOB  MPOBEACHHUS  OIbBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHWS MACChl, CO3JaHUE MOJIENIed MOJIEKYII
(IapocTepKHEBBIX).

BaxuHeilliue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3gyx — cMech razoB. CocraB Bo3ayxa. Kucinopoa — 3J€MEHT U mpocToe
BemecTBO. Haxoxmenue kuciaopona B mpupozae, (PU3mdyeckue M XUMUYECKUE
cBoiictBa (peakiuu ropenusi). Oxcuzasl. [lpumenenue kucimopona. CrocoOb



MOJTyYEHHs] KHUCJIOpOAa B JIAOOpaTOpHM ¥ TMPOMBINLIEHHOCTH. Kpyrosopor
KHUCIopoa B ipupojie. O30H — aoTponHas MoAu(pUKaIus KUCIOpOoaa.

TeroBoil 3(p(QEKT XMMHUYECKOM pEeaKUUU, TEPMOXUMHUYECKHUE YpaBHEHMS,
9K30- U DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 dexTa, pa3pylieHrue 030HOBOTO CIOSL.

Bomopon — anemenT m mpocroe BemecTBO. Haxoxaenuwe Bomopoaa B
npupone, GU3MYECKMe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nostyyeHus. Kucinorsl u conu.

Mornsapubiii  00béM Ta30B. Pacyu€Thl MO XWMHUYECKHM ypaBHEHUSIM.

Odusnueckne CBOMCTBAa BOAbBL. Boga kak pactBopurenb. PacTBopsl.
HacepiieHHble ¥ HEHACBIIEHHbIE PAacTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 107151 BellleCTBAa B PacTBOpe. XMMHUECKHE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTtBOpOB B mpupoze M B KH3HH 4enoBeKa. KpyroBopor BOAbl B IIpUpOJE.
3arps3HeHue NpUPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heoprannueckux coenuHeHuil. Oxcuabl. Knaccudukamms
OKCHJOB:  coseoOpa3ytoniue (OCHOBHBbIE, KHUCIOTHBbIE, aM{QOTEepHbIE) U
HecosieoOpasyromue. Homenkmarypa okcuaoB. DuU3MYECKHE W XUMHUYECKUC
CBOMCTBA OKCUOB. [lomyduenune okcuaos.

OcHoBanus. Krnaccudukamuss OCHOBaHUM: IICIOYM UM HEPACTBOPUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHUW. PU3NYECKHE UM XUMHUYECKHE CBOWMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. @usznueckue u
XUMHMYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHocTM MmeraimioB H. H. bekerosa.
[Tony4yeHnue KucCIoT.

Conu. Homenknatypa coneil. @u3znueckue U XuMHUYECKUE CBOMCTBA COJEH.
[Tonyuenue conei.

I'enernueckas CBSI3b MEXAY KIaCCAMU HEOPTraHUYECKUX COCTUHEHUI.

Xumuueckuii IKCnepuMeHn:

KAQ4ECTBEHHOE OIPEICICHUE CONEPKAHUS KUCIOPOAA B BO3JyXE, MOIYUYCHHE,
coOupaHue, paclio3HaBAaHUE U U3YYCHUE CBOMCTB KHCJIOPOJa, HaOII0/ICHHUE
B3aUMOJECHCTBHSL BEIIECTB C KHCIOPOJOM M YCIOBHUS BO3HHUKHOBEHUS U
NpeKpamieHuss ropeHus (moxapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIOB U
ONMHMCaHWE WX CBOWCTB, MOJy4eHUE, COOMpaHHE, paclo3HaBaHUE W H3Yy4YEHUE
CBOMCTB BOJIOpojia (ropeHue), B3aumozencTBre Bojopoaa ¢ okcugoM meau (II)
(BO3MOXXHO HCITIOJIb30BaHUE BUEOMATEPUATIOB), HAOIIOeHHE 00pa3lloB BEIECTB
KOJIMYECTBOM | MOJb, HCCIIEOBAaHUE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C
pa3IMUHOM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACICHHOU
MAacCOBOH J10JIeld paCTBOPEHHOIO BEILIECTBA, B3aUMOJICHCTBUE BOABI C METAIJIaMHU
(HatpueM © KaiplMeM) (BO3MOXHO HCIOJIb30BaHME BHUEOMATEPHUAIIOB),



UcclieZloBaHre O00pa3loB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0ICHNE U3MEHEHUsI OKPAaCKH MHAMKATOPOB B PACTBOPAX KHCIOT W ILEJIOYEH,
u3ydyeHue B3aumMozeiicTBusa okcuga meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIOT C METa/ulaMH, PEaKUUi HEUTpalu3alud, IOJYYEHHE HEpPacCTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 METajlla JPYTMM M3 PacTBOpa COJM, pELICHUE
DKCIEPUMEHTAJBHBIX 3aa4d MO TeMme «BaxHeWlne KiIacchl HEOPTraHUYECKHUX
COCIUHECHUN).

Ilepuoanueckuii 3axkoH u Ilepumoamyeckast cucTeMa XMMHYECKHX
iemenToB JI. U. MenageneeBa. Crpoenne aromMoB. XHMHYECKAsl CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBbie TOMBITKH KIAaCCU(UKAIMU XUMUYECKUX diemeHToB. [loHsTHE O
IpyNNax CXOOHBIX 3JEMEHTOB (ILUEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3ytoT aM(pOTEPHBIE OKCHUJIbI
Y TUAPOKCUJIBI.

[lepnognueckuii 3akoH. [leprognyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MengeneeBa.  KoporkonepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
[Tepuoguueckoit cuctembl xumudeckux 3iaemeHToB [. M. Menneneea. [lepuosabt
n rpynmbl. DU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB NEpPUONA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JIOYEK aTOMOB HepBbIX 20 XMMHUYECKUX  3JIEMEHTOB
Ilepnognueckori cucremsl JI. 1. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA TI0 €ro MoJjiokeHuto B [lepuonnueckoii cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH W3MEHEHHUS pajuyca aTOMOB XWUMHUYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEpUoaaMm.

3unauenue [lepuoanueckoro 3akona u lleprnoguueckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB Ui pa3BUTHs Hayku WU npaktuku. J[. M. MenpeneeB — yd€HbI U
IPaKIaHUH.

Xnumuueckass cBaA3b. KoBajleHTHass (monsipHass M HENOJspHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX IIEMEHTOB. MIOHHAs CBA3B.

Crenenp  okuciieHHs.  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEaKLUU.
ITpouecchl OKUCIIEHHsI U BOCCTAaHOBJIEHMS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3lOoB BEUIECTB METAUVIOB M HEMETAIOB, B3aUMOJIEHCTBHE
TUAPOKCUAA IMHKA C pacTBOPAMHM KHUCIOT M IIEJIOYEH, MPOBEAECHUE OIIBITOB,
WUIKOCTPUPYIOLIMX — IPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIAN
(ropenue, peakliuy pa3ioKeHHs, COSAMHEHUS).

Mexcnpeomemmuie cea3zu



Peanuzanus MeXNpeAMETHBIX CBs3€M NMpU HM3YYEHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO6miue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIN (DaKT, rumoresa, TeOpus,
3aKOH, aHalu3, CHHTe3, Kiaccupukalus, MNOEePUOJIUYHOCTb, HAOJIIOJCHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@duzuka: maTepusi, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJIMOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKHUM 3aps]l, BEIIECTBO, TENO,
00BbEM, arperaTHoe COCTOSIHME BEIIECTBA, ra3, (PU3WYECKUE BEIUYHUHBI, €IUHULIBI
U3MEPEHHUS, KOCMOC, TJIaHEThI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJIBI,
TM0JIE3HbIE UCKOMAaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBoO U XUMHMYECKAas peaKIus

[Tepnonnueckuit 3akoH. Ilepruonnueckas cucreMa XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB
XUMUYECKUX DJJIEMEHTOB TME€PBBIX TPEX TEPUOMAOB, Kajus, Kajbllud M UX
COCIMHEHUI B COOTBETCTBUM C MOJOXKEHUEM »3JIeMeHTOB B Ilepmoamueckoit
CUCTEME U CTPOECHHEM MX aTOMOB.

CtpoeHue BellecTBA: BHUJIbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATTUYECKUX
PEIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAIIIMYECKOW PEIICTKU U
BHUJa XUMHUYECKOU CBS3H.

Knaccudukanys u HOMEHKIATypa HEOPTaHUYECKUX BEHIECTB. XHUMHUYECKUE
CBOMCTBAa BEIECTB, OTHOCAIIMXCS K Pa3JIMUHBIM KJaccaM HEOPTaHUYECKHUX
COCIMHEHUH, TeHEeTUYEeCKas CBSI3b HEOPTAaHUYECKHUX BEIIECTB.

Knaccudukanmys XuMudecKkux peakiyii Mo pa3InyHbIM IpU3HaKaM (TI0 YUCTy
M COCTaBy YyYacCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3 dexTy, mo
U3MEHEHUIO CTENEHENW OKUCIICHUS XMUMHYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTalau3aTopa). DK30- U IHAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
ypaBHEHMUSI.

[lonsiTue O CKOpOCTHM XUMHUYECKOM peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTreHHBIX M IeTepOr eHHBIX
peakiusix. [lonstue o kartanuze. [loHsTHEe 0 XUMHYECKOM paBHOBECUHU. DaKTOPBHI,
BIUSIONIME HA CKOPOCTh XHUMHYECKOW PEAKIMU U TMOJ0KEHUE XUMUYECKOTO
paBHOBECHS.

OKUCIUTENHHO-BOCCTAHOBUTENIbHBIC  PEAKIMU,  AJICKTPOHHBIM  OaylaHC
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHON  PEaKIIMH. CocraBiieHHE  ypaBHEHHI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUA C  KCHOJB30BAHHEM  METOJA
AIEKTPOHHOTO OanaHca.

Teopust JNEKTPOIUTUIECKON TUCCOLMUALNHU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHU3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMUA BUAAMU
XUMHU4ecKoi cBsizu. CteneHb auccouuanuu. CUIbHbBIE U Cl1a0ble SJIEKTPOIUTHI.

Peakiun nonHOro oOMeHa. Y CcloBuUs MPOTEKAHUS PEaKIIii MOHHOTO OOMEHa,
IIOJIHBIE M COKpPAIICHHBIE HOHHBIE YpaBHEHUs peakiui. CBONCTBA KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TNPEACTABICHUNA 00 3JIEKTPOITUTHYECKOM
aucconranuu. KauecTBeHHbIE peakiMy Ha MOHBL. [loHATHE O TUAPOIIK3E COEN.

Xumuyeckuii IKCnepumMenm:

O03HAKOMJICHUE C MOJECIISIMA KPUCTALUIMYECKUX PEIICTOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMeTauioB (rpadura W anmasza), CIOKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JCUCTBUSl pPa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JJICKTPOMPOBOIHOCTU
pacTBOpPOB BENIECTB, IMpollecCa AUCCOLUMAIIMM KHUCIOT, IIEJIOYe U CoJiei
(BO3BMOXXHO  MCMOJB30BAHME BHUIEO MaTEPHANIOB), IMPOBEICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKK  MOPOTEKaHUs  peakluil  HMOHHOrO  OOMeEHa
(oOpazoBaHue ocanka, BbIACICHUE Ta3za, oO0pa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIMX ~ MNPUMEPHI  OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
(ropeHue, peakiuu pa3yioKEHUsl, COCAUHEHHs), pACIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C IIOMOIIBK) KA4YECTBEHHBIX PpEAKIMHA HA  HWOHBI, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTrajuibl 4 MX cOeIMHEHUS

OO6mras  xapakTtepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XUMHUYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMOJICICTBUE C METaJUlaMH, HEMeTaulaMH, IIeloYyaMu). XJIOPOBOJOPO/I.
CongHasi KMCIIOTa, XMMHUYECKHUE CBOMCTBA, IMOJydyeHHUE, NpumeHeHue. [lelicTBue
XJopa U XJIOPOBOAOPOJAa HA OpPraHW3M 4YejoBeKa. BakHeWinue XJIOpUIbl U HX
HaXO0XJICHHUE B MIPUPOJIE.

O6mias xapakrtepuctuka 31aeMeHTOB VIA-rpymmbl. OCOOEHHOCTU CTPOEHUs
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CTpoeHue u (pu3mvecKkrue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJIa U CEePhbl. AJIIIOTPOITHBIE MOAU(PHUKAIIMNA KUCIOPO1a
u cepbl. XuMuyeckue cBoilicTBa ceprl. CepoBomopos, cTpoeHHue, (PU3UUYECKUE U
XuMHu4yeckue cBorcTBa. OKCUABI cepbl KAK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (Qusnueckue W XHMHUYECKHE CBOWcCTBa (00mmMe Kak
MIPEACTABUTENA Kjacca KHUCIOT M crnenudpuyeckue). XHUMHYECKUE pEeaKLHH,
JeXaliue B OCHOBE IPOMBIIIJIEHHOTO CIOC00a TMOIYy4YeHUs! CEPHOM KHCIIOTHI.
[IpumeneHue cepHoil KuciioThl. COM CEPHOM KUCIOThI, KAUECTBEHHAS pEAKLIUS HA



cynb(dar-uoH. HaxoxmaeHnue cepbl M €€ COCNMHEHHH B TpUpoOIe. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl COENUMHEHUSIMU cepbl (KUCIOTHBIE OX[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBpaIEeHUS.

OO6mras xapakTepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, pacHpOCTPAHEHHE B MPHUPOJE,
¢u3nyeckue u xumMudeckue cpoiictra. KpyroBopor azora B npupoae. AMMHUaK, €ro
duznueckre 1 XMMUYECKHEe CBOWCTBA, OJydyeHue 1 npuMeHeHue. Conu aMMOHUS,
ux pu3NUECKUe U XMMUYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €¢ TMOJIydeHHe, (U3UYECKUEe M XUMHUYECKUE
cBOiicTBa (OOlIME Kak TMPEACTABUTENS Kjacca KHUCIOT W CHEU(pUYECKHE).
Hcnonb3oBaHne HUTPATOB M COJIEW aMMOHHUSI B KadyecTBE MMHEpaJIbHBIX
yno0peHnii. XuMHUYECKOe 3arpsi3HeHUE OKPY>KAIOIIEH Cpeibl COSTMHEHHUSIMU a30Ta
(KUCIOTHBIE NOXAHM, 3arpsA3HEHHE BO3JyXa, IMOYBBI W BOJ0OEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, usmyeckue M XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopras kuciora, Gpu3HuecKre U XUMHYECKHIE CBOMCTBA,
nonyudenue. Mcnonb3zoBanue hochaTtoB B KauecTBE MUHEPATBHBIX YI00PEHHIA.

O6mras xapakrepuctuka 3aeMeHTOB [VA-rpymnmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCIEHHUA.  YTIEpod,  aJUIOTPONHbIE
MoIU(UKALIMY, PACHPOCTPAaHEHUE B TNpHUpojae, (HU3NYECKUE U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupone. OKCuabl yriepoaa, ux
duznueckre W XUMHUYECKHE CBOWMCTBA, JEHCTBHE HAa JKUBBIE OpPTaHU3MBI,
MOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHe MpPOOJEMBbl, CBSI3aHHBIE C OKCUAOM
yraepoga (IV), rumore3a rino0anbHOrO MOTEIJICHUS KIMMAaTa, MapHUKOBBIN
addekt. YronpHas KUCI0Ta U ¢ CONM, UX (PU3HMYSCKUEe M XMMUYECKHE CBOMCTBA,
nmoiyueHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, IPOMBIILIEHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHauanbHbBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAaK O COCTUHEHUSIX
yraepoaa (MeTaH, 3TaH, 3THIEH, alleTUIEH, 3TaHOJ, IIIUIEPHH, YKCYCHas KUCIIO0Ta).
[IpupogHble HMCTOYHUKU YIJIEBOJOPOAOB (Yrojlb, MNPUPOAHBIM Tra3, HEPTH),
IPOAYKTHl UX TMepepadoTku (O€H3WH), UX POJib B OBITY U IMPOMBIINLICHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKU BaJKHBIX BEIIECTBAX: JKUpaX, O€NKax, yrieBojax — 1 uxX
poiM B JKHM3HM 4eJIoBeKa. MaTepuanbHOE€ €IMHCTBO OpPraHUYECKUX W
HEOPraHMYECKUX COCTUHEHUH.

Kpemunii, ero ¢usnueckue u XUMHUYECKHME CBOWCTBA, TMOIy4YeHUE U
npuMeHenue. CoeauHeHHss KpeMHusi B mnpupozge. OOmue npencrtaBieHus o0
okcusie kpemausi (IV) u kpemaueBoi kuciore. CUIMKAThI, UX UCIIOJb30BAaHUE B
OBITY, B MPOMBIIIUICHHOCTU. BaxkHellliie CTpOUTENIbHBIE MAaTepHUAlIbl: KepaMUKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiemMpl 6e30macHOro MCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 0Opa3l0OB HEOPraHUYECKHX BEIIECTB, CBOMCTB COISTHOM KHCIIOTHI,
NPOBE/ICHNE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJ-WOHBI U HAOIIOJEHUE TTPU3HAKOB
WX TIPOTEKAHWsI, OIBIThI, OTPAKAIOIMKEC (PU3MUCCKHE M XUMHYECKHUE CBONCTBA
rajoreHoB M HUX COCIWHEHHH (BO3MOXXHO HCIIOIb30BaHUE BHUIACOMATEPHAIIOB),
O3HaKOMJIEHME C o00pa3naMu XJOpUAOB (TaJOT€HHIIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl HM  €¢  COCOIUHCHUSMH  (BO3MOXKHO  HCIIOJIb30BAaHHE
BHJIEOMATEpUAIIOB), HAOJIIOJAEHUE Mpolecca OOyIJIMBaHUS caxapa IOoJ| JIeUCTBUEM
KOHLICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, M3YYE€HUE XHMHYECKUX CBOMICTB
pa30aBIIEHHOI CEpPHON KUCIIOTHI, MPOBEIEHNE KaUeCTBEHHOM peaKIuu Ha CyJbdar-
WOH W HaOJIO/IeHWe TpU3HaKa e¢ TMPOTEKaHWs, O3HAKOMIICHHE C (PU3NYECKUMH
cBoiicTBaMu a3ora, (Gochopa M HX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMAaTEepUaioB), oOpasaMu a30THBIX U (HOChHOPHBIX yAOOpPEHUM, MOTyUYEHHUE,
coOuMpaHue, pacro3HaBaHME€ ¢ HW3YYCHHUE CBOWCTB amMMHUaKa, IIPOBEJCHUE
KAueCTBEHHBIX PEAaKIM Ha MOH aMMOHUS U GocdaT-uoH U U3ydeHUE MPU3HAKOB
UX IIPOTEKaHMs, B3aUMOACHCTBUE KOHLIEHTPUPOBAHHON a30THON KUCIIOThI C MEJBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), U3y4eHue Mojiernen
KPUCTANIMYECKUX PEIICTOK anmasa, Tpadura, ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIIMM PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM NPOTHUBOTras3a, MoJiydeHue, cOOMpaHue, pacro3HaBaHUE U W3y4YCHUE
CBOMCTB YIJIEKMCIIOrO rasa, MpOBE/IEHUE KaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CWIMKAT-UOHBl W H3yYEHUE IMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMIICHHUE C
MPONYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1a4 1o TeMe «BakHennme HeMeTaJuTbl U UX COCTUHECHUS».

MeTaJiibl U UX COCTUHEHUS

OO6mras XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnoioxeHuss B llepuomnueckor cucreme xumudeckux i3memMeHtoB J[. H.
MenneneeBa u ctpoeHusi aroMoB. CTpoeHHE MeTaJUioB. MeTrayuindeckasi CBsi3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMYECKas  PEIICTKAa.  DJIEKTPOXUMHUUYECKUU  psij
HanpsDKeHU MeTtaiioB. du3ndyeckre U XUMHUYECKHE CBOMCTBa MeTaiuioB. OOmue
crocoObl TonyueHuss MmetamioB. [loHsTHE O KOPpPO3UM METANIOB, OCHOBHBIC
crocoObl 3amuThl UX OT kKopposuu. CmiaBwl (CTanb, YyryH, TIOPATIOMUHUMN,
OpoH3a) U X MPUMEHEHNE B OBITY U IPOMBIIILIIEHHOCTH.

[llenounsle MeTauibl: MONOKEHUE B llepmogmueckon cucreme XMMHYECKUX
sanemenToB /l. 1. MenneneeBa, CTpO€HHE MX aTOMOB, HAXOXICHUE B MPUPOJE.
dusnyeckue U XUMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUAbI U



TUAPOKCHIBI HAaTpusd M Kanus. [IpuMeHeHue MIeOYHbIX METauloB W HX
COETMHEHU.

[[lenouyHo3eMenbHBIE METAJIbl MAarHuii M KaJbLMH: IIOJIOXKEHHE B
[Tepuognueckon cucremMe xumuueckux aneMmeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXJeHHE B Ipupoe. duznueckue u XuMUYECKUE CBOMCTBA MArHHUS
u Kanblusa. Baxuelnve coeluHEHUs Kanblus (OKCUJA, THAPOKCHUA, COJIH).
JKeécTkocTh BOJIbI M CIIOCOOBI €€ YCTPAHEHHUS.

AJroMUHUN: TIoNIokeHue B Ilepuoanueckoit cucreMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroma, HaxOxAeHUE B mpupone. dusnueckue u
XUMHUYECKHUE CBOMCTBA ATIOMUHUSA. AM(OTEPHBIC CBOWCTBA OKCHUIA U THAPOKCH]IA
ATIOMUHUAL.

Kene3o: nonoxenue B [lepuoguueckon cucreme XuMHUYECKUX JIEMEHTOB /.
. MenneneeBa, CTpoeHHME aTOMa, HaxOXJAeHUE B Impupone. Puznueckue u
XHUMHYECKHE CBOMCTBa xese3a. OKcuabl, THApOKCHIBI U coiu xkenesa (1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O0Opas3laMu METauIOB U CIUIAaBOB, UX (U3UIECKUMU
CBOMCTBaMH, M3Y4YEHHUE PE3YJIbTATOB  KOPPO3UHU  METAIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHUCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
Kalblls W HaTpus C BOJOM (BO3MOXHO KCIOJIB30BAHUE BHIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB ECTKOM BOJIBI, Ipoliecca TOPEHUs Keje3a B KUCIOPOJIe
(BO3BMOXKHO  HCTOJIb30BAHUE  BHUJICOMATEPHUANIOB), TMPU3HAKOB  IMPOTEKAHUS
KAUECTBEHHBIX PEaKIMil Ha MOHBI: MarHus, Kaldblus, aJIFOMUHMS, IMHKA, Kele3a
(I1) u xenesza (I1I), mequ (I1), HaGmtOAEHUE M OMUCAHKE TIPOLIECCOB OKpAIIMBAHUS
IJJAMEHH MOHAaMU HATpWsl, KaJlus W Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAIIOB), UCCIEe0BaHNEe aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUAA IMHKA, PEIICHUE YKCTIEPUMEHTAIBbHBIX 3aJ1a4 1o TeMe «BaxxHeime
METAJUIBI U UX COCIUHEHUSIY.

XuMHs 1 OKPY:KaLas cpeaa

BemecrBa u Marepuanbsl B IOBCEAHEBHOM JKU3HM 4elloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoipb mnpu
XUMHUYECKUX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarollehd cpeinl (MpeaenbHast JOoMyCcThUMast
KOHIIeHTpa1us BemiecTs, aaiee — [1/IK). Ponb xuMun B pemieHru 3K0JI0THYECKUX
pooIeM.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3lloB MaTEPUANOB (CTEKJIO, CIUIABBI METAIIOB, TOJUMEPHBIC
MaTepUabl).

Mescnpeomemmnuwie ceasu



Peanuzanusa MeXnpeIMETHBIX CBsI3€M NMpU HM3YyYEHHMM XUMHUU B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOIb30BAaHUE KaK OOIIMX ECTECTBEHHO-HAY4YHBIX
MOHATHUH, TaK U TOHATUH, SBIISIOMIUXCSA CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TMOHSTHUS: HAyYHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpusl, aHajdu3, CHHTE3, KiIacCu(puKaluusg, TEPUOANYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJIEIb, SBJICHHUE, MAPHUKOBBIN
3 deKT, TEXHONOT U, MaTePUAIbI.

dusznka: MaTepusi, aToOM, »OJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TONBbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUN 3apsij, MNPOBOIAHUKHU,
MOJIYIIPOBOAHUKH,  JUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIeCTBA, a3, pacTBOP, pACTBOPUMOCTh, KPUCTAILTUYECKAS
pelieTKa, CIUIaBbl, (PU3NYECKUE BEIMYUHBI, SAMHUIBI M3MEPEHHS, KOCMHYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3B€3/bl, COJHIIE.

buonorusi: ¢orocunres, apixaHue, Ouocdepa, 3KocucTeMa, MHUHEPATbHBIE
yI00pEHUSI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpATBI, TOPHBIE MOPOIBI,
M0JIE3HbIE UCKOIAEMbI€, TOILIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110
XUMHNUHA HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PpE3yJbTAaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO  OOILIEro
o0pa30oBaHus JOCTUTAIOTCS B XO0/€ OOY4YeHUS XMMHH B €IUHCTBE y4eOHOU U
BOCIIUTATEIIbHOU JIESITEIbHOCTU B COOTBETCTBUM C TPAJULMOHHBIMU POCCUNCKUMHU
COLMOKYJIbTYPHBIMU W JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU, NPUHATHIMU B
oOliecTBEe MpaBUJIaMU M HOPMaMH IOBEAEHHS W CIOCOOCTBYIOT MpoLieccaM
CaMOIO3HaHUSs, CAMOPA3BUTHUS U COIMAIIM3AIMN 00 y4arOIINXCA.

JIM4HOCTHBIE  pE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaIOIIMXCSA
PYKOBOJICTBOBATbCSI CHCTEMOM MO3WTHBHBIX LEHHOCTHBIX OpPUEHTAUUA U
paclIMpeHue OIbITa ACITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mnaTpHOTHYECKOT0 BOCIIMTAHUSI:

LIEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY
M HAy4YHOMY HACJIEAUI0, NMOHWMAaHWsS 3HAYEHUS XMMHYECKOM HAayKh B JKHU3HHU
COBPEMEHHOI'0 OOIIECTBa, CIOCOOHOCTU BIAAETh JAOCTOBEpHOW MH(MOpManuen o
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUMCTBE MHUpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

NPEACTABICHAS O COLMAJIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHOMCCIENAOBATENbCKOW, TBOPYECKOM W OpPYrMX  BUAAX
JEeSATENbHOCTH, TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOM JEATEIbHOCTH TNpHU
BBITIOJITHEHUU Y4E€OHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMIOJHEHUH XHUMHUYECKHX
AKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX MTPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B IIpOLleCC€ ATOM Y4YeOHOW MAESTEIbHOCTH, T'OTOBHOCTH
OLICHUBATh CBO€ TOBEJEHHME M IMIOCTYIIKM CBOMX TOBApPHILEW C MO3ULUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 TO3HAHNSA

MHUPOBO33PEHUYECKHE IPEACTABICHUSA O BEIIECTBE M XMMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAayKH M COCTAaBIISIOLINE
OCHOBY JIJI1 TTIOHUMAaHUsI CYIIHOCTH HAYYHOM KapTUHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aUMOCBS3IX YEIOBEKa C
MPUPOIAHOM CPEIOM, O POJIM XUMHUHU B ITO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEIbHBIE MOTHUBBI, HAIIPABICHHBIE HA IIOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOIUMBbIE NJisi OOBSICHEHHS HaOJII0JaeMbIX MPOLECCOB U SIBICHUH,
MO3HABATEIbHOM, WH(OPMAIITMOHHOW M YHUTATENbCKOM KYJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENbHOM pabOThl € YYEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKUMH CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM W  HUCCIEI0BATEIbCKOU
JESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH M YPOBHSI OOy4YeHUS B
JlaJIbHEUIIIEM;

4) popmMupoBaHusi KyJIbTYPbI 310POBbA:

OCO3HAHHWE IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KW3HU, OCO3HAHHWE TMOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOs, HAPKOTUKOB, KypEHUs),
HEOOXOJIMMOCTH  COOMIOZICHUS TpaBWJI OE30MaCHOCTH TMpU  OOpallleHUUu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U pEaIbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS :

WHTEPEC K MPAKTHUYECKOMY M3yUCHUIO TTpodeccuii U Tpyaa pa3IndHOro poja,
yBOXCHUE K TPYAYy W pe3yibTaraM TPYIOBOW NEATEILHOCTH, B TOM YHCIIC Ha
OCHOBE IMPUMEHEHHUS TMPEAMETHBIX 3HAHUW [0 XWMHUM, OCO3HAHHBIM BBIOOD
WHINBUAYATLHON TPACKTOPUHU MPOAOIIKEHUST 00pa30BaHUS C YUETOM JTUIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTEIIHON MPodeCCHOHAIBHON ACSITEIIBHOCTH M Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalTUPOBATHCA B MPOGECCHOHANTBHOU Cpejie;

6) 3K0JOrNYecKOro BOCIIUTAHMSA:

AKOJIOTHYECKH 11€71€CO00pa3HOEe OTHOIICHWE K MPHPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €¢ CYIIECCTBOBAHMS, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
O0e3omacHOro o00pa3a KHU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nuecCKOMy W TICHXHMYECKOMY 3JI0pPOBBIO, OCO3HAHWE IICHHOCTU COOJIOCHUS
IpaBWI 0€30ITaCHOTO MTOBEICHUS MPU PabOTe C BEIIECTBAMH, a TAaK)KE B CHUTYAITUsAX,
YIPOKAIOIIMX 3/I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, TMOJy4aeMble MPU U3YYCHUH XUMHH, IS
pelIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEN NPUPOITHON CPEION, ISl TOBBIICHUS
YPOBHS  DKOJOTHYECKOH  KYJNBTYPhI, OCO3HAHHUS TJI00abHOTO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTell HUX pelIeHUs] MOCPEACTBOM METOIO0B XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHKATUBHOW ¥ COLMAIIBHOMN MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe wMeranpeanMeTHBIX pe3yJbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMuUpoBaHUST MHPOBO33PEHMsI OOIEHAyYHbIE TOHATUS (3aKOH, Teopwus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPhIS
HCITIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUEOHBIX IMPEAMETaxX W IO3BOJISIOT Ha
OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOU KapTHUHE MHUpA, M YHUBEpCAJIbHBIC yUeOHbIE IeUCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIE, DPETYJISTUBHBIE), KOTOpbIE OOecnedyrBaroT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYLIECTBIEHUIO Y4eOHOMH
JeSITeTbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE 1eliCTBUS

Ba3oBble Jjoruueckue JelcTBUA:

YMEHHUS HCIMOJb30BaTh NPUCMBI JIOTUYECKOTO MBIILUICHHUS] MPU OCBOEHUU
3HAHUMW: PACKPBIBATH CMBICI XUMUYECKUX TOHATHM (BBIACIATH MX XapaKTEpPHBIE
NPU3HAKK, YCTAHABJIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSITHSIMH), MCIOJIb30BAThH
MOHATHS N1 OOBSICHEHUSI OTNIEIbHBIX (DAaKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS H
KpUTEpUH VISl KJIACCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIuH,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIE CBS3M MEXKIY OOBEKTaMH HU3Y4YCHHUS,
CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JENYKTHUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJBI U 3aKJIFOYEHUS;

YyMEHHUE TMPUMEHSITh B TMPOIECCe IMO3HAHUS TOHATUS (NIPEIMETHbIE U
MeTaIpeMEeTHbIE), CAMBOIMYECKHE (3HAKOBBIE) MOJIEIH, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBBIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJEMEHTa), XUMHuYeckas ¢GopMmysia M ypaBHCHHE
XUMUYECKON peakiuu — MpU PEIICHUH y4yeOHO-TI0O3HABATEIbHBIX 3aj/lad, ¢ YYECTOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBISATH U XapaKTEPHU30BaTh CYIICCTBCHHBIC
NPU3HAKH U3YYaE€MBIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBIABJISITh  OOLIME  3aKOHOMEPHOCTH, MPUUYUHHO-CIIEJCTBEHHBIE CBSI3U U
POTUBOPEUHUS B U3YyUaEeMbIX MPOIIeccax U sIBICHUSX.

Ba3oBble uccienoBatebCKue 1eHCTBUA .

YMEHHUE HCIOJIb30BaTh IMOCTABJIECHHBIE BOIPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXe B KauyeCTBE OCHOBBI JJii (POPMHUPOBAHUSI THUIIOTE3bI IO
POBEPKE NMPABUILHOCTH BbICKA3bIBAEMbIX CYXICHUI;

NpUOOPETeHHE ONBbITa IO TUIAHUPOBAHUIO, OPTraHU3AIlMU W IPOBEIACHUIO
YYEHHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJII0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €ro Pe3ysbTar, GOpMYIUPOBaTh 0000IIEHUS U
BBIBOJIbI IO PE3YJIbTaTaM MPOBEACHHOTO OIBITA, UCCIEOBAHUS, COCTABISTH OTYET O
NpojIeIaHHON padoTe.

PabGora ¢ ungopmanmueii:

yMEHUE BBIOMpATh, aHAIMU3UPOBATh U HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3NUYHBIX BUIOB U (HOPM MPEICTABICHUS, MOJIYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsL  JIUTEpaTypa XHUMHUYECKOr'O0 COJIEpKAHUS, CIPABOYHbBIC
nocodbusi, pecypcbl MHTepHeTa), KpUTHUYECKH OIEHUBATh MPOTUBOPEUYUBYIO H
HEJ0CTOBEPHYIO HH(POPMAILIHIO;



YMEHHE MPUMEHSTh pa3IU4HbIe METOAbl M 3allpoChl MPU MOUCKE U OTOOpE
MH(pOpMAIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX MJI1 BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPEACICHHOIO TUIla, MPUOOPETEHHUE ONbITA B
o0lacTh UCHOJb30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHHE KYJbTYpPOH aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAJIBbHYIO (POPMY MpEACTaBIEHUS HHPOPMALIMH U
WUTIOCTPUPOBATh pelIaeMble 3aJa4l  HECIO0KHBIMH CXEMaMH, JUarpaMMaMH,
IpyruMu popmMamu rpaduKu U ©X KOMOUHALIMSIMU;

YMEHHE UCIOJb30BaTh M aHAJU3UpPOBAaTh B IIpolecce Yy4deOHOH u
MCCIIEIOBATENBCKOM NIEATENHHOCTH MHPOPMAIMIO O BIUSHUHM MPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIIiCTBa M TPAHCIOPTa HAa COCTOSHHE OKPYXKAIOLIEH HPUPOAHOU
CpEIBl.

KoMMyHHMKaTHBHBIE YyHUBEPCAJIbHbIE Y4eOHbIe AeiicTBUS:

yMEHHUS 3aJlaBaTh BOIPOCHl (B XOJe Juaigora v (W) JUCKYCCUH) TIO
CyLIECTBY  OOCyXIaeMOl  TeMbl, (OPMYJIHPOBaTH CBOM  IPEAJIOKECHHS
OTHOCHUTENIBHO BBIITOJIHEHMSI PEUIOKEHHOH 3a1a4y;

YMEHUS  NPEICTABIATH  IOJYYEHHBbIE  PE3YJIbTAThl  IO3HABATEIbHOM
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JejlaTh MPE3ECHTALHUIO
pE3yNbTAaTOB BBINOJHEHUS XMMHYECKOTO JKCIEpUMEHTa (J1a0O0paTOPHOIo OIbITa,
1a00paTOpHOI pabOTHI 10 UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO ITPOEKTA);

YMEHHUA Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
[IO3HABATEIbHOM W MCCIEAOBATENBCKOW  JESITEIBHOCTH  IIPU  PELICHUHU
BO3HUKAIOIIUX MpOOJEM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuii (00CyXaeHusi, OOMEH MHEHMSMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUSA
COBMECTHBIX JCHCTBUM, ONPENCIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM pabOThI U APyTHE).

PerynsiTuBHbIC YHHBepCAJIbHbIE y4eOHbIe AeiiCTBUSA:

YMEHHE CaMOCTOATEJIBHO ONPEIENIATh LENH JESITEIbHOCTH, IUIAHUPOBATh,
OCYLIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO
JeSTeNbHOCTh, BBIOMPATh Hanbosiee 3(PPEeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
[IO3HABATEJIbHBIX 3ala4, CaMOCTOSTEIBHO COCTABJISATh WIM KOPPEKTHPOBATh
NPEMJIOKEHHBIA aJNrOPUTM JIEMCTBUU TMpPU BBINOJHEHUH 33JaHUM C y4E€TOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUSAX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pE3yJibTaTa 3asBICHHOW LIE€NH, YMEHHUE
UCII0JIb30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, ITPEIIaracMble B YCIOBUM 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX PE3yNbTaTOB IO OCBOEHUIO 0053aTE€IbHOIO
COJIep>)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (enepaqbHOM padodeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBbIE OOY4YalOIIMMUCS HAay4dHbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeUCcTBHH, crnenudpuyeckue g TPEAMETHONM o0macTu  «XHMUS», BB
NESATENbHOCTH IO  MOJYYEHUIO HOBOIO  3HAaHMS, €ro HWHTEpPHpPETaLNH,
MpeoOpa30BaHUI0 U TPUMEHEHHIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIHUSIX.

K xon1y oOyuenus B 8 kiacce npeamMeTHbie pe3yabTaThl HA 6a30BOM YpOBHE

JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMUMHUYECKUX IMOHATHUI: aTOM, MOJEKYJa,
XUMHYECKUH D3JIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOI O 3JIEMEHTA B COEIMHEHUH, MOJISIPHBI 00BEM,
OKCHJ, KHCIIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMUUYECKasl peakius, Kiaccudukaius peakluid: peakiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUs, pEaKIUU 3aMEUICHUs, peaKIuu
oOMe€Ha, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKLIMH, TEII0BOU AP (EKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOuTalb, pPaaNYC
aToMa, XMMHYECKasl CBS3b, MOJSPHAs W HENOJISpHAsl KOBAJIEHTHAsl CBA3b,
WOHHAs CBSI3b, MOH, KATMOH, aHWUOH, PACTBOpP, MAaccoBas J10Jsl BEIlECTBa
(IpolleHTHAs! KOHILIEHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSATUM U
MIPUMEHSTH 3TU NOHATHUSA IPY ONMCAHUY BEUIECTB U UX MPEBPALLICHUII;

e WCIONB30BAaTh XUMHUYECKYI0O CHUMBOJHKY JUISI COCTAaBJICHHS (HOpMYI
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIU;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTEMEHb  OKUCJEHUS  JJIEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
NPUHAIEKHOCTh BEIIECTB K ONPEAEICHHOMY KJIAcCy COEOUHEHUN IO
dbopmynaMm, BHUA XUMHYECKOW CBSI3M (KOBaJ€HTHas M HOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpseiBaTh cMmbIci Ilepunonnueckoro 3akonHa JI. M. Menneneena:
JEMOHCTPUPOBATh I[OHMMAaHHE NEPHUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT UX MoyiokeHus B lleproguueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEUIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HHUSI, 3aKOHa ABOraapo;

e OIUCHIBATh U XapakTepu3oBaTh TaOnMuHyr0 Gopmy Ilepuoguueckoit
CUCTEMbl XMMHUYECKHMX OJJIEMEHTOB: pa3jiMyaTh TMOHATUSA «TJIaBHAs
noarpynna (A-rpynmna)» u «modounas noarpynna (b-rpymnma)y, mansie u
Oonbpline TEPUOAbl, COOTHOCUTH OOO3HAYEHHS, KOTOpbIE HUMEIOTCS B
tabnmuue «llepuoanueckas cucrema Xumuueckux saeMmentoB [[. W.
MenzeneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOECHHUS AaTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsija sapa, o0Iee Yucio FIEKTPOHOB
U pacnpeiesieHUe X MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA,
XUMHYECKHE peakiuu (10 YUCIY U COCTaBy YYAaCTBYIOUIUMX B pPEaAKIUU
BEIIIECTB, 10 TETIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIHME XUMHUUYECKHME CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAsl OMMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIIHil;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Ka4Y€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKUX IMpEBpalllCHU B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJISPHYIO W  MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHWMHYECKOrO »dJieMeHTa 10 ¢opmylie
COCIMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUCThI
M0 YPaBHEHUIO XUMUYECKON PEaKIuu;

MPUMEHSATH OCHOBHBIE ONEpPallid MBICTUTEIBHON JIEATEIbHOCTH — aHaJu3
W CUHTE3, CpaBHEHHE, 00O0OIIECHUE, CHUCTEMATU3AINIO, KIacCU(UKAIUIO,
BBISIBJICHUE TMPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — JJIsI U3Y4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIMi, eCTECTBEHHO-HAy4YHbIE METOIbI
MO3HAHUSA — HAONIOJCHUE, W3MEPEHUE, MOJIETUPOBAHME, IKCIIEPUMEHT
(peanbHbIA U MBICIICHHBIN);

cledoBaTh  IMpaBWwiaM  MOJIb30BaHUS  XUMHYECKOM  TOCYAOM U
nabopaTopHbIM  00OpYJIOBaHMEM, a Takke MpaBwiaM oOOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TI0 BBIIOJIHEHUIO
7a00paTOPHBIX XHUMHYECKUX OINBITOB MO TOJYYEHUIO U COOUPAHUIO
razoo0pa3HbpIX BeNIECTB (BOAOPOJA M KHCIOPOJa), MNPUTOTOBICHUIO
pacTBOPOB C OMPEIAEICHHON MAacCOBOW J10J€ pacTBOPCHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XUMUYECKUE  OKCIEPUMEHTBHI  IIO
pacIiO3HaBAHUIO PACTBOPOB LIEIOYEH U KUCIOT C MOMOIIBIO WHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPaHK U APYTHUE).

K xoniy oOyuenus B 9 kjacce rnpemMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHAX TMOHSATHH: XUMHYECKHI
AJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTUOH, aHWOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BEIIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIHHOCTh, CTEMEHb
OKMCJIEHUS, XUMUUYECKasl peakllys, XUMUYECKasi CBs3b, TEIIOBOM 3(pdeKT
peakuud, MOJb, MOJISIPHBIA ~ OOBEM,  pacTBOp,  DJIEKTPOJMTHI,
HEDJIEKTPOJUTHI, DJICKTPOIUTUYECKAsT TUCCOLMAIUSA, PEAKIMU HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIMTENIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHHME W  BOCCTAHOBJIEHHE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBAJEHTHAs, WOHHAas,
METaJNIMYecKas), KpHUCTAJUIMYecKass pelieTka, KOppo3Hs METalIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW pEaKUHH, MPeleIbHO JOMyCTUMAas
koHueHrpaus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATUM U
MIPUMEHSTH 3TU NOHATHUS IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlieHHUS (opMyi
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIINMT;

OTpEENATh BaJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX DJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, NPUHAUIEKHOCTh BEIIECTB K
OTIPEACIICHHOMY KJIACCy COEOUWHEHUW 1o ¢dopMyrnaMm, BHI XUMHYECKOU
CBsI3W (KOBWJICHTHAsl, WOHHAs, METAUIMYEeCKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOoU (opmyle, XxapakTep Cpeibl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COECINUHEHUM, TUI KPUCTAIIIMYECKOU
PEHICTKH KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHWE: OIKMChIBAaTh M XapaKTEpU30BaTh
tabnuunyto ¢opmy [lepuoanueckoil CUCTEMbl XMMHYECKUX SJIEMEHTOB:
pas3nuyaTh TOHSATHSA «rJaBHas mnoArpynma (A-Tpymma)» U «moOodYHas
noarpynna (b-rpynmna)», manble u OOJbIIME MEPUOJLI, COOTHOCHUTH
00O3HayYeHUsl, KOTOphIE HMEIOTCA B MEPUOJUYECKONM Tabnuie, ¢
YUCJIOBBIMU  XAapAaKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sijipa, OOIIee YHUCIO JJIEKTPOHOB H
pacrpefieieHue HMX IO DJJICKTPOHHBIM  CIIOSIM), OOBSICHSTH OOIIHE
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB U MX COEIMHEHUU B
npeAeliax MaJlbIX NEPUOJIOB U TIaBHBIX MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB,;

KJIaCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHYECKHE peakiuu (M0 YUCIY WM COCTABY YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTENEHEH OKUCICHHS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHYECKUE
CBOMCTBa TPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAAsl OIMKHCAHUE
IpuMepaMHU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHUX
XAMHUYECKUX PEAKIUN;

COCTaBJISITh YPaBHEHUS JJIEKTPOIUTHUYECKOW JHUCCOLMAIIMU  KHUCIOT,
HIEJI0YEN U COJIEH, ITOJIHBIE U COKPAILICHHBIE YPABHEHUS PEAKIIUI HOHHOTO



oOMeHa, ypaBHEHHS pEaKlWi, TMOATBEPKIAIONIUX CYIECTBOBAHUE
TEHETUYECKON CBA3M MEXKIY BEUIECTBAMH PA3IUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCa ATUX PEaKIIUA;
MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH TIPOTCKAHUS XUMWYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCTIOBHSX;

BBIUHCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYIO W MOJISPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHUMHYECKOrO0 JJIeMEeHTa 1o (opmyse
COCIMHEHHSI, MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUCTHI
10 YPaBHEHUIO XUMHUYECKON PEaKINH;

coOroIaTh ~ MpaBWiIa  IOJB30BAHUS  XUMHUYECKOM MOCyJIol |
7abopaTOpHBIM  O0OPY/IOBaHMEM, a TaKXKe IMpaBuUjia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBHH C WMHCTPYKIUSMH TIO BBITTOJTHCHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJIYYEHHUIO H COOUpPAHHIO
razoo0pa3HbIX BElIEeCTB (AMMHAKa U YTIIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMH, TMOATBEPKIAIONINE  KAYECTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kKapbonat-, ¢ocdar-, cuiaukar-, cyiabdar-, TUIPOKCHI-UOHBI,
KaTHOHbl aMMOHHUS W HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

MIPUMEHATh OCHOBHBIC OIEPAllMd MBICTUTEIBHONW NEATEIbHOCTH — aHaJN3
U CHHTE3, CpaBHEHHE, O00O0OIIEHUE, CHUCTEeMAaTH3allMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — JJIS M3yYCHUS CBOWMCTB BELIECTB U
XUMHYECKUX PEAKIUH, €CTeCTBEHHO-HAYYHbIE METOAbl TO3HAHUS —
HaOI0OIeHNe, M3MEPEeHNEe, MOJEIUPOBAHUE, DKCIEPUMEHT (peajbHBbId |
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUJIACC
KoaunuecTBo yacos
Ne HaunmeHoBaHue pa3aesioB 1 DJIeKTpOHHbIEe (L1 (poBbIe)
Kountposabubie IpakTuyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejbHbIE pecypchl
padoTsI padoThI
Pa3nen 1. [lepBonayajibHble XUMHYECKHE MOHATHS
XuMus — BaxkHasi 001acTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [IOK
' IPAKTHYECKOM J€ATENBHOCTH https://m.edsoo.ru/7f41837¢
YeJoBeKa
12 BermiecTBa n xuMu4ecKue 15 1 but6mmoreka [IOK
' peaKym https://m.eds00.ru/7f41837¢
Hroro mo paznemy 20
Pa3nen 2. BaxkHeiiniue nmpeacTaBuTe/ I HEOPraHNYeCKHX BelleCTB
21 Boznyx. Kucnopon. [lonsrue 6 bub6mmoreka [IOK
' 00 okcumax https://m.eds00.ru/7f41837¢
Bonopoa.llonsarue o kuciaorax bu6mmoreka LIOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopa. PactBopsl. [Tonsitue 06 5 1 1 bubmuotexa [IOK
' OCHOBaHHSX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bu6nnorexa [LIOK
' HEOPraHUYECKUX COEIUHEHUIN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. [lepuoanyeckuii 3akon u [lepuonnyeckas cucreMa xumuyeckux 3jiemMeHToB /1. M. MennesieeBa. CTpoeHne aToMoB.
Xumuueckas cBs3b. OKHCINTETIbHO-BOCCTAHOBHUTEIbHbIE P€aAaKI U



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuoauueckuii 3aKOH U

31 Ilepunonuueckas cucrema 7 bub6mmoreka [IOK
' XHMHUYECKHX 3J1eMeHToB J[. H. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHHE aToMa
XUMHYECKas CBI3b.
3.2 OKHUCIUTENBHO- 8 bubmorexa IOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIHHBIE PEAKIHH
bu6mmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 bubmmorexa HOK
p P https://m.edsoo0.ru/7f41837c¢
OBHIEE KOJIMHECTBO YACOB I1O 68

[TPOTPAMME
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9 KJIACC

KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/m P Kontpoannbie | IlpakTtnueckue (i pp )
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTsI padoThI
pecypchbl
Pasjen 1. BemecTBO M XUMHUYECKHE PeAKIIHN
11 IloBTOpenue u yriyOiaeHne 3HaHUH 5 1 bubnnorexa LIOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nnorexa [IOK
' peaxuuii https://m.edso00.ru/7f41a636
13 ONEKTPOIUTHYECKAS TUCCOLUALIMS. 8 1 1 bubmmoreka [IOK
' XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. Hemera/iibl M X COeAMHEHUS
21 OO1m1ast XapaKTepUCTUKA XUMUYECKUX 4 1 bubnnorexa LIOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mras xapaKTepuCTUKa XUMHUYIECKHIX
2.2 anemeHToB VIA-rpymmel. Cepa u e¢ 6 Brbmorexa [IOK
' PyIbL. 6P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1m1ast XxapaKTepUCTHKA XUMHUYECKUX
2.3 aseMeHTOB VA-rpynisl. A30T, pocdop u ux 7 1 bubmmorexa LIOK
' ' ’ https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapaKTepUCTHKA XUMUYSCKUX
24 snemeHToB [VA-rpynnel. Yriaepon u 8 1 2 buomorexa LOK
' . Py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEIMHEHHS
Hroro mo paznemy 25
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Paszgen 3. MeTa//IbI M MX COeIHHEHUS

. bubmuorexa [IOK
3.1 Obmpe cBoiicTBa MCTaIIOB 4 https://m.edso00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Bakneitnive MeTayuIbl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo paznemy 20
Pa3nen 4. Xumus u okpykaomas cpeia
41 BenrectBa 1 MaTeprabl B )KU3HU YEJIOBEKA 3 Bubmorexa HOK
’ m p https://m.edso0.ru/7f41a636
Hroro mo paznery 3
Pe3epBHOC Bpemst 3 bubmorexa OK
p P https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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IHHOYPOYHOE INTAHUPOBAHUE

8 KUJIACC
KoanuectBo yacoB JIEKTPOHHbIE
Ne ara u(ppoBbIe
Tema ypoka Kourposbubie | IIpakTnuyeckue A tp
n/n Bcero U3ydeHust o0pa3zoBarte/ibHbIE
padoThI padoThI
pecypchbl
1 [IpenmeTt xumun. Ponab XUMUU B )KU3HU 1 bubmnoreka LIOK
yenoBeka. Tena u BemecTsa 05.09.2024 | https://m.edsoo.ru/ff0d210c
5 ITonsiTie 0 METOIaX TTO3HAHUS B 1 bu6mmoreka [IOK
XUMHUH 06.09.2024 | https://m.edsoo.ru/ff0d227e
Ipaktuyeckas padota Ne 1 «IIpaBuna
3 paboTHI B 1aOOpPATOPUU U TIPUEMBI 1 bubmmoreka [JOK
oOpalieHus ¢ JIabopaTOPHBIM 12.09.2024 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UYuctele BenecTBa U cMecu. CriocoObl 1 bubmuorexka [IOK
paszeneHus cMecen 13.09.2024 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Paznenenue cmeceii (Ha mpuMepe 1 bubmmorexa [OK
. PMEP 18.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL I MOTICHYIH 19.09.2024 |  https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DIIEMCHTBI. 3HAKU 1 bu6nmoreka [JOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB 25.09.2024 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie u COKHBIE BELIECTBA 1 bubmmorexa [IOK
02.10.2024 | https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmmorexa [IOK
YHIPHO® ¥4 03.10.2024 | https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTAaBAa BEIICCTB.

bu6nunoreka [JOK
10 Xumrieckas popmyna. Banenrrocts 09.10.2024 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX IJICMEHTOB
1 OtHocuTeNbHAasl aTOMHAs Macca. bubmuoreka [IOK
OTHOCHUTEIbHAS MOJICKYJIIpHAs Macca 10.10.2024 = https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHUYECKOTr0 bubmuoreka [IOK
3JIEMEHTA B COEIUHEHUU 16.10.2024 | https://m.edsoo.ru/ff0d350c
13 KomnuecTBo BemecTBa. Mosb. bubmuoreka [IOK
Mousipaast macca 17.10.2024 = https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SBICHMUS. bubmuoreka [IOK
XuMuueckasi peakiust 23.10.2024 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U yCca0BuUsA IPOTEKAHUS bubnnorexa [IOK
XUMHUYECKHUX PEaKIIHii 24.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHSI MACChI BEILIECTB. bubnnorexa [LIOK
XUMUYECKUE YpaBHEHUS 06.11.2024 | https://m.edsoo.ru/ff0d3b88
Bpruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA M0 YPAaBHEHUSIM XUMHYECKHUX bubmorexa TIOK
HHeeTBa To P 07.11.2024 | https://m.edsoo.ru/ff0d5708
peaximii
Kinaccuduka €CcK eaKIui
o | b
A P ’ 13.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoNneaAuCcT. O0001IEeHNEe 1 bubmorexa LOK
. et » 14.11.2024 | https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3SHAHUI
20 Konrpomnsnas padora Nel o teme bubnnorexa [IOK
«BerecTBa 1 XUMHUYECKHE PEAKIUM» 20.11.2024 | https://m.edsoo.ru/ff0d4290
1 Boznyx — cmecs razos. Coctas bubnuoreka LIOK
Bo3ayxa. Kucimopos — snemeHT u 21.11.2024 | https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

duznueckre U XUMHYECKHUE CBOUCTBA

22 KHCJIOpO/1a (PEaKIIMKi OKUCICHUS bubmorexa [OK
POAA \peartt ’ 27.11.2024 |  https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
Crioco6sl Toryue cioponaa
23 J'I;6O ale HI/H/JII 1}/,1qr1 H;;LTIIL/IIJIEHII)JOiT; bubmmorexa [IOK
paTop P ' 28.11.2024 | https://m.edsoo.ru/ff0d497a
[IpuMeHeHne KucIopoa
TennoBoii 3pPexT XuMuIecKon
o4 peaKIu, IOHATHE O bu6nuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U 04.12.2024 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKHUX PEAKIIUIX
Tormaueo (He(Th, yroJib U METaH).
25 3ar H3HCI§I/I6(1];03 yra CIIOCOOBI Zro bubmorera [IOK
P Ay, 05.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILICHHS
IT 6ota Ne 3
TR ——— BiSmorera LIOK
v 1P poa, 11.12.2024 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpoctoe bubmmorexa LIOK
BelecTBo. Haxoxnenue B npupone 12.12.2024 | https://m.edsoo.ru/ff0d4ddO
28 duznUeCcCKUe U XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Boopoaa 18.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHE O KUCTOTAX U COJIAX bubmorexa [OK
19.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI TOTy4YeHHs BOAOPOa B bubmuotexka [IOK
naboparopun 25.12.2024 | https://m.edsoo.ru/ff0d4dd0
ITpa eckas padota Ne 4 o Teme
31 «I?IOJK:H:HHKe ; 506I/ITaHI/Ie Bl(-)l oT ::I a bubmmorexa [IOK
I P AOpOAa, 26.12.2024 | https://m.edsoo.ru/ff0d4f42

W3y4YEHUE €r0 CBOKWCTBY
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MornsipHbIi 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoranpo 09.01.2025 | https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMa, KOJMYECTBA
33 BCIIIECTBA ra3a II0 €ro M3BECTHOM bubmmorexa OK
. . Y 10.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA UIH 00BEMY
Brrunciienuss 00bEMOB ra30B 110
34 ABHCHUIO PEaKIIMH Ha OCHOBE 3aKOHA bubmorexa [OK
ybar PEATHIH | 15.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 du3ndecKre U XUMUICCKUE CBOMCTBA bubmuoreka [IOK
BOJIbI 16.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonarue 06 bubnnorexa [LIOK
HHMKATOpax 22.01.2025 | https://m.edsoo.ru/ff0d59e2
Boga xak pactBopurens. Hacelmenanie
37 u HI;Hacmp eHHI)II; ACTBOPHI B bubmorexa [IOK
B P PEL 23.01.2025 | https://m.edsoo.ru/ff0d5h40
MaccoBas 1011 BEeLIecTBa B pacTBOpe
[paktuyeckas padota Ne 5 o teme
38 «IpuroroBiieHre pacTBOPOB C bubnuorexa [IOK
OTIPEICTICHHOM MaCcCOBOM JT0JIeH 29.01.2025 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 Kontponbnas padora Ne2 o teme bubnnorexa [LIOK
«Kucnopoa. Bogoposa. Boma» 30.01.2025 | https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIaccupUKaIys, bu6nuoreka [JOK
HOMEHKJIaTypa 05.02.2025 | https://m.edsoo.ru/ff0d664e
[Tonyuenue u XUMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa TIOK
’ P 06.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, Kiaccuukanus, bu6nuoreka [IOK
HOMEHKJIaTypa 12.02.2025 |  https://m.edsoo.ru/ffod67ca
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43 IlonyyeHnue U XUMUYECKUE CBOKCTBA bubnnoreka [IOK
OCHOBaHUH 13.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, Bbu6nuoreka [JOK
HOMEHKJIATypa 19.02.2025 = https://m.edsoo.ru/ffOdfee?
45 [lonyyenue u XuUMHYECKUE CBOKCTBA bubmmoreka LIOK
KHCJIOT 20.02.2025 | https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATYpa,
46 CHOCO(6I>II) l'II([)J'I )eHI/IH XI/IMI/I‘IZ(I:)KI/IC bubmorexa OK
y YA 26.02.2025 | hitps://m.eds00.ru/00ad9474
CBOMCTBa
[paktuyeckas pabora Ne 6. Pemenue
47 SKCIIEPUMEHTABHBIX 33724 110 TEME bubmuorexa [IOK
«OCHOBHBIC KJIACCHI HEOPraHUYECKUX 27.02.2025 | https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
48 ['eneTnueckas CBI3b MEKY KilacCaMu bubnnorexa LIOK
HEOpPraHMYECKUX COSIUHEHUN 05.03.2025 | https://m.edsoo.ru/00ad9a50
49 O600611eH1e U cUCTEMAaTH3AIUS bubnuorexa [IOK
3HAHUU 06.03.2025 | https://m.edsoo.ru/00ad9ch2
KonTponbhast padora Ne3 o Teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX bubmmorexa [IOK
on P 11.03.2025 | https://m.edsoo.ru/00ad9ela
COeMHEHUI
[lepBbie MOMBITKU KIacCUPUKAITUT
51 XI/II\I/)II/I‘IGCKI/IX AJIEMEHTOB ﬁomfne 0 bubmorexa OK
) 12.03.2025 | https://m.edsoo.ru/00ad9ffa
TPyMMax CXOAHBIX SJIEMEHTOB
[Tepuonnueckuii 3aK0H U
52 [lepuoanueckas cuCTeMa XUMHUYIECKHX bubmmorexa LIOK
pHOA 18.03.2025 @ https://m.edsoo.ru/00ada52c
aneMeHToB [. 1. MenneneeBa
53 [Tepuonpl, rpymnmel, 1O TTbI bubmmorexa [IOK
DHOZIBL, TPYIIHBL, HOAPYH 19.03.2025 | https://m.edsoo.ru/00ada52c
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Crpoenue aromoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl 01.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0UEK
55 aToMoB dieMenToB Ileproanueckoii Bubmorexa OK
pron 02.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenaeneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA TI0 €r0 MOJIOKEHUIO B bu6mmorexa [IOK
[Tepunonnueckoii cucreme /1. 1. 08.04.2025 | https://m.edsoo.ru/00ada824
MenneneeBa
3naueHnue Ilepuonnueckoro 3akoHa
57 JUIS pa3BUTUA HAYKU U npakTuku. 1. W. bubmmoreka [IOK
MenpeneeB — y4eHbIH, e1aror 1 09.04.2025 | https://m.edsoo.ru/00ada96e
rpakIaHuH
DNEKTPOO aTeIbHOCTh aTOMO
58 | xmaccommonewenmon! BuGnmorea LOK
. 15.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas pabota
59 Honnasg xumuyeckas CBI3b bubmorexa LHOK
16.04.2025 | https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosisipHas XumMuieckas bubmmoreka [IOK
CBSI3b 22.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEnosipHast XUMUYECKast bubmmoreka [JOK
CBS3b 23.04.2025 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa [IOK
29.04.2025 | https://m.edsoo.ru/00adae28
63 OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE bubmuotexa [IOK
peakuuu 30.04.2025 | https://m.edsoo.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIIH bubnnorexa [IOK
06.05.2025 | https://m.edsoo.ru/00adb076
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Kontponsnas padora Ne4 o teme

bu6nunoreka [JOK

65 «Crpoerme atoma. Xumitieckas ! 07.05.2025 | https://m.edsoo.ru/00adb486
CBSI3b»

66 PesepBHblit ypok. O600611eHNE U 1 bubmmoreka [IOK
CUCTeMAaTH3aIHs 3HAHHUHA 13.05.2025 @ https://m.edsoo.ru/00adb33c

67 PezepHslil ypok. O6001eHE 1 1 bubmmoreka [IOK
cucTeMaTu3anus 3HaHuil 14.05.2025 | https://m.edsoo.ru/00ad9ch2

68 PesepBHblit ypok. O60011eHNE U 1 bubmmoreka [IOK
cucTeMaTH3alusa 3HaHui 20.05.2025 | https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB IIO 68

[NPOI'PAMME
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9 KJIACC

KonnuecTBo yacos DJIeKTPOHHbBIE
Ne Jara nudposbie
Tema ypoka Kourpoabnbie | IlpakTnueckue
n/n Bcero U3yYeHust o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Ilepuonnueckuit 3aKoH.

1 Ilepuonnueckas cucreMa 1 bubnmnorexa [HOK
XUMHYECKHX dIeMeHTOB []. 1. 05.09.2024 | https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKHX SJIEMEHTOB 1 bubmmorexa [IOK

. 06.09.2024 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MMEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka LIOK
HEOPraHMYECKUX BEILECTB 12.09.2024 = https://m.edsoo.ru/00adb7e2

4 Bu bl XuMHU4eCcKo CBS3U U TUITBI 1 bubmuorexa [IOK
KPUCTAININYECKUX PEIIETOK 13.09.2024 = https://m.edsoo.ru/00adbact
Kontponbnas padota Nel mo teme

5 «IToBTOpeHue u yriydaeHne 3HaHUHI 1 1 19.09.2024
OCHOBHBIX pa3JIeoB Kypca 8 kiaccay

6 Knaccuduxanus XuMuaeckux 1 bubnmnorexa HOK
peakiuii o pa3auyHbIM NPU3HAKAM 20.09.2024 | https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTH XUMHYECKOM

7 peakuud. [ToHATHE O TOMOTE€HHBIX U 1 bubmaorexa LOK

' 26.09.2024 | https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEaKIUIX
[TonsiTHe 0 XUMHYECKOM

8 aBHOBecHH. DAKTOPHI, BIUSIOIINE 1 bubamorexa [1OK

P ' PEL, B 27.09.2024 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTh XUMUYECKON peakliuu U
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ITOJIOXKCHHUEC XUMHUYCCKOI'O
PAaBHOBCCHA

OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHEIC

bubmnoreka [IOK

o peaxkuuu 03.10.2024 | https://m.edsoo.ru/00adcade
Teo SJIEKTPO €CKOl
10 I/Icf:)(l)/I ﬂnef Ifl:p CJ;IIJ/IIZI:{EIe E CI/JI'Ia6BIe buGnnorexa LIOK
A HHATu. 04.10.2024 | https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Hounnrsle ypaBHEHUS peakIUn Bubmaorexa IIOK
P peaxt 10.10.2024 | https://m.edsoo.ru/00add448
XMMHUYECKHE CBOUCTBA KUCIIOT U
12 OCHOBaHMH B CBETE MPEACTABICHUI bubmuoteka [IOK
00 3JIEKTPOIUTHYECKON 11.10.2024 | https://m.edsoo.ru/00add5d8
JIUCCOLIAALINHT
XUMHUYECKHE CBOMCTBA COJICHU B
13 CBETE MPEJCTABICHUH 00 bubmorexa [OK
. 17.10.2024 | https://m.edsoo.ru/00add8b2
ANEKTPOIATHICCKON TUCCOTMAITAN
14 IlonaTue o ruaponuse coneu buGnnorexa LIOK
AP 18.10.2024 @ https://m.edsoo.ru/00add9d4
15 O06o011eHNe U CUCTeMaTH3ALHS bu6mmoreka [IOK
3HAHUN 18.10.2024 | https://m.edsoo.ru/00addd12
[Tpaktrueckas padota Ne 1.
16 «Perienue skcriepuMeHTaANbHBIX bubnnotexa HOK
P 24.10.2024 | https://m.edsoo.ru/00addbfa
3amauy»
Konrponbnas padora Ne2 mo teme
17 «DIIEKTPOIUTAYECKAS TUCCOLINALIAA bubmorexa OK
p A HHATH. 25.10.2024 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIUU B paCTBOPAX)
18 OO01mast xapaKTepUCTUKA FAJIOTCHOB. bubnmnorexa [IOK
XUMUYECKUE CBOWCTBA HA pUMEpE 07.11.2024 | https://m.edsoo.ru/00addfe2
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XJIopa

XnopoBogopon. ColisiHast KUCIIOTA,

19 XUMUYECKHUE CBOMCTBA, TOJIYICHHE bubmmorexa [IOK
> TTOIYA ’ 08.11.2024 = https://m.edsoo.ru/00ade104
MIpUMEHEHHE
[paktuyeckast pabota Ne 2 o Teme
20 «ITonyueHue CoaTHON KUCIOTHI bubmmorexa [IOK
FIEHIE S0 ’ 14.11.2024 | https://m.edsoo.ru/00ade348
W3Yy4YeHHE ¢ CBOMCTBY
Brruncnenus no ypaBHeHUsIM
21 XUMUYECKHUX pEaKIUi, €CIIU OAUH U3 bubmorexa [IOK
peariy, eer ot 15.11.2024 | https://m.edsoo.ru/00ade48s
pEareHToB J1aH B U30BITKE
29 OO1mas xapakTeprucTUKa SJIEMEHTOB bubmuoteka [IOK
VIA-rpymmbt 21.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PHUKALIUU CEPBI.
23 Haxoxxnenune cepel U €¢ coeMHEHHIA bubnmnorexa [IOK
B IIpUpoJie. XUMUYECKHE CBOMCTBA 22.11.2024 | https://m.edsoo.ru/00ade64a
cepsl
24 CepoBonopoj1, CTpOEHHE, bubnuoreka [IOK
(hU3UYeCKre U XUMHUYECKHE CBOHCTBA 28.11.2024 | https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KHUCIIOTA,
25 (I)I/I3I/IflleCKI/IIe) u XI/INII)I/I‘IGCKI/IG brbmiorexa LIOK
. 29.11.2024 | https://m.edsoo.ru/00adea28
CBOCTBA, MPUMCHECHHE
XUMUYECKUE peaKIiH, JIeKallie B
OCHOBE IMPOMBIIIIEHHOTO CTIoc00a
26 IIOJIy4E€HUS CEPHOU KUCIIOTBI. bu6nunoreka LIOK
XUMUYECKOe 3arpsi3HeHUE 05.12.2024 | https://m.edsoo.ru/00adec8a
OKpYKarollen cpeibl COeIMHEHUIMU
Ccepsl
27 Brruucienue MaccoBO T0JIM BBIXO/A bubnuorexa [IOK
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MPOIYKTA PEAKIIUN 06.12.2024 | https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTHUKA SJIEMEHTOB

o8 VA-rpynmesl. A30T, bubnuorexa [IOK
pacrpocTpaHeHHE B PUPOJIE, 12.12.2024 |  https://m.edsoo.ru/00adeeab
(busnveckre ¥ XUMUYECKHEe CBOMCTBA
AmMHaK, ero ¢pusnveckue u

29 XUMUYECKHE CBOMCTBA, TOTYYCHUE U bubmorexa OK

> HOIYH 13.12.2024 | https://m.edsoo.ru/00adf004
MIPUMEHCHHE
[Ipaktrueckas padora Ne 3 o Teme
30 <d§on eHHeaLEnHaKa H3y4YEHHUE eTro bubmorexa OK
Y YA 19.12.2024 | https://m.edso0.ru/00adf180
CBOMCTB»

31 A30THas KUCIIOTa, ¢ pu3nueckue u bubmnoreka LIOK
XUMHYECKHUE CBOMCTBA 20.12.2024 | https://m.edsoo.ru/00adf306
Hcnonb30BaHNe HUTPATOB U COJICH
aMMOHHUS B KAUE€CTBE MUHEPAIBHBIX

32 00 eHHﬁ.XMMqucxoep bubmmorexa [1OK
YAOOP ' . 26.12.2024 | https://m.eds00.ru/00adf518
3arps3HEHUE OKPYXKAIOMICH cpeIbl
COCIMHEHHUSIMU a30Ta
®dochop. Okc ocdopa (V

33 ¢ocg;pHaﬂK;iL§;a%;élniezi;eﬂ bromorexa LIOK

P . 27.12.2024 | https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOWCTBA, MOJyUCHHE
Hcnonp3oBanue pocdatos B

34 Ka4yecTBE MUHEPAIbHBIX yI0OPEHUH. bu6mmoreka LIOK
3arps3HeHue MPUPOTHOM Cpe/ibl 09.01.2025 | https://m.edsoo.ru/00adfc20
docharamu
VYriepon, pactipocTpaHeHUE B

35 pu E z gnsﬁzeézieplngﬂquKHe bubmmorera TOK

PUpOne, 10.01.2025 | https://m.edsoo.ru/00adfd9c

CBOMCTBa
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Oxcunsl yriiepoa, ux GU3nIecKue u
XUMHYECKHE CBOMCTBA.

butmmoreka [IOK

30 DKOJIOTHYECKHUE MPOOIIEMBI, 16.01.2025 @ https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ OKcHaoM yriepoza (1V)
37 YroabHas KUCJIOTa U €€ COI bubmmorexa [IOK
17.01.2025 | https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme
38 "[lonyuyeHune yriaekucioro rasa. bubnmnorexa HOK
KauecTBeHHas peakiys Ha KapOoHAT- 23.01.2025 | https://m.edsoo.ru/00ae027e
noH"
[lepBoHavanbHbIE MOHATHUS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmmorexa [IOK
24.01.2025 | https://m.edsoo.ru/00ae054e
COCTMHEHUSIX YTIIepo/ia
40 KpeMmuuii u ero coequHeHus Bubmaorexa IIOK
30.01.2025 |  https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5.
41 Pemenue sxcriepuMeHTaIbHbBIX 33124 bubnuoteka [IOK
o Teme «BakHeime HeMeTaJlTbl U 31.01.2025 | https://m.edsoo.ru/00ae0bf2
WX COCTUHCHHSD)
Konrtponbnas padora Ne3 o teme
42 «BaxHeiime HeMeTaIbl U UX bubmorexa [OK
06.02.2025 |  https://m.edsoo.ru/00ae0el8
COCMHEHUSI»
OO01mas xapakTepucTHKa
XUMHYECKHX 3JIEMEHTOB —
43 METaJIJIOB. MeTaiindeckas CBs3b U bubmuoreka [IOK
MEeTaAJUTMYECKask KpUCTAJUTMIECKast 07.02.2025 | https://m.edsoo.ru/00ae103e

pemeTka. Pu3nuecKue CBONCTBA
METAJUIOB



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XUMHUUECKHUE CBOIICTBA METAIJIOB.

44 DIEKTPOXUMHAYECKUHI P Bubmaorexa IIOK
P N P 13.02.2025 | https://m.edsoo.ru/00ael1156
HaMpPsHKEHUH METAIJIOB
OO6mmme crocoObl MOTyISHUS
metaiuioB. CruiaBbl. BeruncieHus mo
45 ABHEHUSIM XUMHUUYECKUX PEAKIIAI bubnmorexa [OK
P DCAKIHH, 14.02.2025  https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COJCPIKHUT
MIpUMECHU
46 IloHsiTHE O KOPPO3UHU METAIIOB buGnnorexa LIOK
pp 20.02.2025 | https://m.edsoo.ru/00ae1278
butmmoreka [IOK
47
Wesnoinbie MeTasIbI 21.02.2025 | https://m.edsoo.ru/00ael14b2
48 OKcuIbl ¥ THAPOKCHIIBI HATPUS U bu6nuoreka [IOK
KaJIus 27.02.2025 | https://m.edsoo.ru/00ael14b2
49 [IlennoyHO3€EMETBHBIE METATLIBI — bu6muoteka LIOK
KaJIBLUA 1 MarHUi 28.02.2025 | https://m.edsoo.ru/00ae15e8
50 Baxxueinme coemuHEHNS KaIbLIWS Bubmaorexa IIOK
A i 06.03.2025 | https://m.edsoo.ru/00ael15e8
51 O00011IeHNE U CUCTEMATU3 AL
3HAHUI 07.03.2025
59 JKecTKOCTE BOIIBI U CITIOCOOBI €€ bubmnoreka [IOK
yCTpaHEHUs 13.03.2025 @ https://m.edsoo.ru/00ae1886
[paktuyeckas pabora Ne 6 o reme
53 "KecTKOCTEL BOJBI 1 METOAEI €€ bubmorexa LIOK
| A 8 14.03.2025 | https://m.edsoo.ru/00aelaed
yCTpaHEHUs
N bubmuoreka [IOK
>4 AdmoMuHmii 20.03.2025 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUAA U bub6mmoreka LIOK
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TUIPOKCHIA 21.03.2025 | https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
5 Keneso 03.04.2025 | https://m.edsoo.ru/00ae1d86
57 OKcuIpl, THIPOKCUIBI U COJIU XKeJe3a bu6nuoreka [IOK
(1) m xene3a (I11) 04.04.2025 | https://m.edsoo.ru/00ae35e6
58 O06001IeHre 1 CHCTeMaTH3 AN
3HAHUHI 10.04.2025
[TpakTrueckas pabota Ne 7.
59 Pemenue sxcnepuMeHTaIbHBIX 3a/1a4 bu6nuoreka [IOK
1o TeMe «BakHeHne MeTauibl U uX 11.04.2025 @ https://m.edsoo.ru/00ae3de8
COCITUHCHHMSI»
Brruncnenus no ypaBHEeHUsIM
XUMHYCCKHUX PEaKIi, €CITH OJTUH U3
60 pPEareHToB JaH B U30BbITKE WU bu6mumoreka LIOK
COJICPKUT pUMecH. Beruncnenus 17.04.2025 @ https://m.eds0o.ru/00ael1750
MacCOBOM JJOJU BBIXOJa IPOAYKTA
peaxiuu
61 O00011eHNEe U cCHCTEMAaTH3 Al
3HAHUM 18.04.2025
Konrtponbnas padora Ne4 o teme
62 «BakHeHIme MeTallIbl U UX
COCTHHCHIS 24.04.2025
63 BemectBa u matepuansl B bu6nunoreka [IOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA 25.04.2025 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHHE bubnmnorexa HOK
OKpY>KaIoIlleH cpeibl 15.05.2025 = https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun bubnmnorexa [IOK
9KOJIOTMUYECKHX MTPOodsieM 16.05.2025 = https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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

66 PezepHblil ypok. O6001eHIE 1 1 bubnnoreka LIOK
cucTeMaTH3aus 3HaHUi 22.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PesepsHrlit ypok. O60011eHNE U 1 bubmmoreka [JOK
CHCTEeMaTH3alKs 3HaHUI 23.05.2025 | https://m.edsoo.ru/00adb33c
68 PezepHbiil ypok. O6001meHEe 1 1 bubnmoreka LIOK
CHCTeMaTH3aIvs 3HaHUI 23.05.2025 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1IO 68

[NPOI'PAMME



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




YYEBHO-METOJANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI 1JIAA YYEHUKA
* Xumus, 8 xknacc/ Pyasuruc I'.E., ®enpaman O.1.

Nz narensctBO «lIpocBemieHne»

* Xumus, 9 knacc/ Pynsuruc I'.E., ®enpaman O.T.

NsparenscTBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIJI51 YAUTEJIA

H.W. T'abpyceeBa. Xumus . Pabouas terpaap 8 xiacc

H.H.TI'apa, H. N.I'aGpyceeBa. Xumus. 3aJJauHUK C «ITOMOIITHUKOM)

8 — 9 kiacchl

H.H. I'apa. Xumus. Ypoxku B 8 kimacce (mocoOue it yauTess)

A M. Pagenkuii. Xumus. Junaktudeckuit marepuai. 8 — 9 kiaccel (mocodue st

YUUTEJIS)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU
HUHTEPHET

bu6mnoreka LIOP



OueHoYHbIE MaTepHAaJIbI

KontpoabHasi paGoTa B paMKax UTOrOBOM aTTeCTAIMH 10 XMMHUM B 8 Kjiacce

IIposepka pabomvi

Kaxkioe nmpaBuIbHO BBITIOJIHEHHOE 3a/1aHue yacmu 1 (¢ BBIOOpOM OTBeTa) orieHUBaeTcs B 1 OGai.
[TpaBUIBHBIM CUUTAETCS, €CTTM OOBE/ICH TOJIBKO OJJMH HOMEDP BEPHOTO OTBETA.

3ananue yacmu 2 (C KpaTKUM OTBETOM) CUMTAETCS BBIIIOJIHEHHBIM BEPHO, €CJIM yKa3aHHBIE B
oTBeTe MUGPHI (M UX TOPSATOK) COOTBETCTBYIOT MPABWIBHO BHIOpDAHHBIM BapHaHTaM OTBETA.
[onHbIi MpaBWIBHBIA OTBET OLIEHMBaeTcs 2 OanjamMu, 32 HETOJHBIM MpaBHIBHBIN OTBeT — 1
0aJut, 3a HEBEpHBIN OTBET (MU ero oTcyTcTBHE) — () OaUIoB.

3ananue yacmu 3 (C pa3BEPHYTHIM OTBETOM) CUUTAETCS BBIOJHEHHBIM BEPHO, €CIIU MIPABUIBHO
3anucaHbl TpH ypaBHeHUs peakiwii (3 6ayna). [IpaBuiabHO 3amucaHbl 2 ypaBHEHHS peakuuid — 2
6asuta. [IpaBuibHO 3amMcaHo OHO YpaBHEHHUE peakiuu — 1 Oam.

MaxkcuManbHOE KOJTHYECTBO 0alIoB MMpeaACTaBJICHO B Ta6J'II/IHe 1.

Tabnuya 1
MakcumManbHOE KOJIMYECTBO OallioB
Bun paboTsr
Yacte 1 | Yacts 2 | YacTs 3 | UToro
Wrorosas koHTposbHAs paboTa 7 4 3 14
Oyenusanue pabomoi
OnenuBanue pabOTHI IPEJCTABICHO B TA0JHIIE 2.
Tabnuya 2
Bup pabotst KommgectBo 6amoB | % BeimonHeHus paboThl | OueHKa
HroroBas koHTpobHAs paboTa Menee 4 Menee 30 «@2»
47 30-52 «3»
8-11 53-82 «»
12 -14 83-100 «S»




Bapmuanr 1

Yacms 1

Brumamenvro npouumaiime xkasxcooe 3aoanue (A1 — A7), uz uemvipex npeonoxiceHHbIxX
8apuanmMos omeemoa evibepume 00UH NPABUTLHBLIL

Al. K HemeramiamMm OTHOCUTCS:

1) 2,8,2; 2)283; 3)288,2; 4)287

A2. K XUMHUYECKUM SIBICHUSM OTHOCUTCS:

1) nuaBnenue napaduna; 2) npo0IieHre TOPHOI MOPOIBL;

3) ckrcaHue MOJIOKa;  4) 3aMep3aHue BOJIBI

A3. C consHOM KUCIOTON pearupyroT Ka)J10€ U3 apbl BELIECTB:

1) meas, ruapokcua meau (2); 2) HATpUH, THIAPOKCHIA HATPHS;

3) cepHast kucaoTa, OKCH cepsl (4); 4) Bosa, TUAPOKCH]T KaJTHsI

A4. Cymma k03¢ (HUIIMEHTOB B YPaBHEHUH PEAKIIUN MEXITY CEPHON KMCIOTOM U OKCHUIOM KaJTHs
paBHa: 1) 4; 2) 5; 3) 6; 4) 8

AS. BepHbl 1 cieyronme CyXIeHUs:

A. Jlakmyc B pacTBOpE KHCJIOTHI KpaCHEET

b. Kucnopon cobuparoT BEITECHEHHEM BO3/1yXa, JepakKa IPOOUPKY BBEPX THOM

1) BepHO ToNBKO A; 2) BepHO TosbKO b; 3) BepHbI 00a cyxkaenus;  4) o0a CyKaeHus
HEBEPHBIL.

A6. Macca conu, Haxozs1elcs B pactBope Maccoit 300 r.c MaccoBoii 1oJieii pacTBOPEHHOTO
BemecTBa 50%, paBHa: 1) 6 1.; 2) 160 1.; 3) 150 1.; 4) 600 T.

A7. Macca ruipoKcH/ia HaTpusl, BCTYIIMBIIETO B PEAKIIMIO C 2 MOJIb CEpHOW KUCIIOTHI paBHA!
1)1,6 r.;2)80r.;3)120r.;4) 160 .

Yacms 2

Omeemom k 3a0anuio B1 aensemcs nocnedosamenvHocms yughp, Komopas coomeemcmeyem
HOMepam npasuibHblX 0Meemos.

B1. BeiGepure peakiyu 3aMeIIeHus U3 JaHHBIX YPaBHEHUH peakuuii:

1) K;S+H, SO, =H»S + K,S0,; 2) Zn + FeCl, = ZnCl, + Fe;

3) 2NH3; = 3H; + Ny; 4) H, + Ca = CaH,

5) H,SO,+Ca=CaS 04+ Hy;

B 3a0anuu B2 na ycmanosnenue coomeemcmsus 3anuwume 8 maoauyy yugpvl 6b10OpaHHbIX
8amu 0Omeemos.
B2. YcTaHoBuTe COOTBETCTBUE MEXKAY YPABHEHUSIMHU PEAKIUI U OMTMOKAMU B UX HAIMCAHHU.

YpaBHEeHUs peakiuii Ommoku
A) CaO + 2 HSO4= CaSO4+ H,0 1) B 1 popmyne u paccranoBke KO3 (HUIIMESHTOB
b) HCI + NaOH = NaCl + H,0 2) B 2 (hopMyIax U pacCTaHOBKE KO PHUIUEHTOB
B) HPO4 + AIOH = AIPO, + H,0 3) B paccTaHOBKe KO (HUITUCHTOB
4) onnbOK HeT
A b B
Yacms 3

Cl. Hamunmre YpaBHCHUA peaKHI/Iﬁ, C IOMOMIIBIO KOTOPBIX MOJKHO OCYIICCTBUTH CICAYIOIINEC
HPEBPAILCHUS:
P—>P,05 —> H3PO, —> NazPO,



Bapwuanr 2
Yacmp 1
Brumamensho npouumatime kaxcooe saoanue (A1 — A7), uz uemoipex npeonrodcenHvlx
8apuaHmos omeemos gvlbepume 0OUH NPAGUTILHBI U OMMembme e2o.

Al. Camblil aKTUBHBIH METaJUI UMEET CXEMY CTPOEHHS aToMa!
1) 2,1, 2)2,2; 3)281; 4)282

A2. Yucroe BenectBo —310: 1) mimHa;  2)coib;  3) BapeHbE; 4) MOJIOKO

A3. C THAPOKCHUIOM HATPUS PEArUPYIOT KaXKI0€ M3 Taphl BEIIECTB:

1) mensp, ruapokcua meau (2); 2) HaTpui, TUIPOKCUIIA HATPHS,

3) Bozia, THIPOKCH/T KaJIus; 4) cepHas KMCJIO0Ta, OKCUIL cepbl (4)

A4. Cymma k03¢ (UITMCHTOB B ypaBHCHUH PEAKIIMU MEXy a30THOM KUCIIOTON U THIPOKCHIOM
menu(Il) pasna: 1) 4; 2)5; 3) 6; 4)8

AS. BepHbl 11 crieyromye Cy>KAeHHsl 0 paBuiax 6€30MmacHoi paboThl B XUMHUYECKOM
naboparopun?

A. Tlpu HarpeBaHUM BEIIECTBA HE KACAThCs JHOM MPOOHPKH (DPUTUIISI CTUPTOBKH.

b. He HanpaBnsaTh npoOUpKy ¢ HarpeBaeMou KUJIKOCTHIO B CTOPOHY cocefia

1) BepHO TONIBKO A;  2) BEpHO TOJBKO b; 3) BepHBI 00a CYKICHUS;

4) oba CyX/IeH!ST HEBEPHBIL.

A6. MaccoBast 1011 KUCJIOpoJia B HUTpaTe anroMunaus paBHa: 1) 80%; 2) 67%; 3) 58%.; 4) 1%;
A7. Macca BoJibl, MOJTy4eHHOM Mpy B3aumoaeicTuu 11,2 1. kucimopoa ¢ BOJIOPOJIOM paBHa:
1)18r.;2)367r.;3)201r.;4)403 .

Yacmo 2

Omeemom k 3a0anuto B1 aensemcs nociedosamensHocms yugp, Komopas coomeemcmeyem
HOMepam npasuibHblX 0OmMeemos.

B1. . BeiGepure peakiiuu oOMeHa U3 JaHHBIX YPaBHEHHUH PEaKITHiA:

1) K, S+ H, SO4 = st + K2804 ; 2) Zn + FeC|2 = ZnClZ + Fe;

3) 2NH;3; = 3H, + Ny; 4) H, + Ca = CaH,

5) H, SO, + CaO =Ca S O4 + H,0O;

B 3a0anuu B2 na ycmanoenenue coomeemcmeus 3anuwiume ¢ mabauyy yudpol 6b10panHuix
8amMu 0meemos.
B2. YcraHoBuTe COOTBETCTBUE MEKIY YPABHEHUSIMU PEAKIUM U OIIMOKaMH B UX HAITMCAHHU.

VYpaBHeHus peakuuit Ommbxu
A) K20 + 2 HSO4= KSO4+ H,O 1) B 1 popmysne u pacctanoBke K03 pumeHToB
b) HCI + NaOH = NaCI + H,O 2) B 2 popMyIax U pacCTaHOBKE KO3 PHUIIMEHTOB
B) CI1+ K=KCI 3) B paccTaHOBKE KOA((HUIIHEHTOB

4) omubOK HET

A b B

Yacmo 3
C1. Haoumure YpaBHCHHA peaKLII/Iﬁ, C ITIOMOMIBIO KOTOPBIX MOKHO OCYHICCTBUTDH CICAYIOIIUC
HPEBPAILCHUS

S —>S0;—> K,SO, —> BaSO,



Bapuant 1

OtBeTsl k 3aanusM yacmu 1 (c BBIOOPOM OTBETA):

3anaHue Otser
Al 4
A2 3
A3 2
A4 1
AS 1
A6 3
A7 4

OTBeTsl K 3a/1aHUsAM yacmu 2 (C KpaTKUM OTBETOM).

3amanue OTtBer
Bl 25
B2 142

OJIEMEHTHI OTBETa 3aaHusd vacmu 3.

([Tonyckaromest unbie popmyIuposKu omeema, He UCKANCAIOUUe €20 CMbICId.)
1) 4P +5 O, = 2P.0s; 2) P,0s5 +3 H,0 = 2H3POy; 3) Hs;PO, + 3 NaOH = NazPO, + 3H,0

Bapuant 2
OtBeTsl K 3amanusaM yacmu 1 (c BBIOOPOM OTBETA):
3aganue OTtBeT
Al 3
A2 2
A3 4
A4 3
AS 3
A6 2
A7 2
OTBeTHI K 3aJ1aHUsIM Yacmu 2 (C KpaTKUM OTBETOM).
3ananue Otser
Bl 15
B2 241

DJIeMeHTHI OTBETA 3aaHusI yacmu 3.
(donyckatomcs unvle hopmynuposKu omeema, He UCKadcaroujue e2o CMbicid.)

1) 25 +3 0, £ 250 2) SOs + 2K OH = K, SO, + HyO;
3) K> SO, + Ba (NO3)2 = BaSO, + 2ZKNO;



9 knacc UTorosas KOHTpoOnbHas
pa6oTa BapuaHT 1
YacTb 1.

1. CKopoCTb peakumn LnHKa (rpaHyribl) C CONSHOM KMCOTOM NPpU KOMHaATHOW TeMmneparype
BbiLLE NPU YCNOBUN NCNOSb30BaHWS pacTBopa C MacCcoBOW A0Nen:

1) 2,5% 2) 1,5% 3) 1% 4) 0,5%
2. K okMcnmMTenbHO-BOCCTAaHOBUTENBHON peakLmMmn He OTHOCUTCS:
1)CaO + H,S0O, = CasSO, + H,O
2)2Na + 2H,0 = 2NaOH + H,t
3)N, + 3H, = 2NH;
4)Fe,03+3C0O = 2Fe +3CO,
3. CokpalléHHoe noHHoe ypaBHeHne Ag™ + CI” = AgCl cooTBeTCTBYET B3aMMOAENCTBIIO MEXY
1) Cepebpa c consiHom KNCNOTOM
2) okcupaa cepebpa C CoOnsHOM KMCNOTON
3) HuTpaTa cepebpa ¢ xrnopuagomM HaTpus
4) HuTpaToM cepebpa C CepHOM KMCIOTOMN
4. AnnotponHon mogndurkaumen Kucnopoga SABnsiETCS:
1) kokc 3) 030H
2) rpadut 4) caxa
5. AMMuak npu 0BblYHbIX YCNOBUSAX — 3TO:
1) becuBeTHasi MacnsHWUCTasi XMOKOCTb
2) XKenTto-3eneHbin ras
3) becuBeTHbIN ra3 ¢ xapakTepHbIM 3anaxom
4) bBbecupeTHbIN ra3, 6e3 3anaxa
6. PasbaBneHHas consHas KucrnoTa BCTynaeT B peakumio C KaxabiM BELLEeCTBOM psja:
1) HCI, ZnO, Ag 3) Cu(OH), , CuO, Zn
2) KOH, CuO, SiO, 4) Au, Hy, O;
7.B psigy Mg — Ca — Sr — Ba meTannuyeckue CBOUCTBA .

1) ycunuBatoTcs 3) cHavana ycunvBaroTCsl, 3aTeM YyMeHbLUATCS



2) yMeHbLUatoTCA 4) He U3MeHsaTCH
8. OBGHapy>X1Tb CEPHYHIO KUCMNOTY 1 CynbdaTbl MOXHO MO B3aMMOAENCTBUIO :
1) C HuTpaTom cepebpa
2) C Me[bto 1 KOHL,.CEPHOW KMCNOTOW (NpX HarpeBaHmnm)
3) Co Wweno4blo Npu HarpeeaHUK
4) C xnopuagom Gapus
9.[omonorom atuneHa ABNsieTCA YrNeBoAopO.;:
1)C,H, 2) C3Hg 3) CsHe 4) C,He

10.CTpykTypHas oopmMyra auetuneHa:

1) CH3 — CH;, 3)CH=CH
YacTb 2.

11.YcTaHoOB/TE COOTBETCTBUE MEXAY pearvpyoLMMm BELLECTBAMM 1 NPOAYKTaMy peakLmm

VcxoOHble BellecTBa MNpoaykTbl peakumm
A. Fe +HCI - 1) FeCl; +H,0
B. Fe(OH); +HCI 2)FeCl, +H,
— B. Fe,03 3)FeCl, +H,0
+HCI— T. FeO
+HCl —»

OtgeT:

A|b B |T

12.CocTaBbTe ypaBHEHUS peakuuin B COOTBETCTBUM C LIENOYKON NpeBpaLLEHNIA
BeELLEeCTB: S — 802 — SOg — H2804 — BaSO4

[lna nocnegHel peakummn coctaBbTe MOSTHOE MOHHOE U COKpPaLLLEHHOE MOHHOE YPaBHEHNSI.

YacTb 3.

13.3apava



Kakon o6bem yrneknucnoro rasa sbiaenurcs npu s3anmogenctamm 200 r kapboHaTa
Kanbuus, cogepxatlero, 15 % npumecen ¢ HeO6XOANMBIM KOJTMHECTBOM COJISIHOW
KMCNOTLI.

X-9 T'onoBas mpoBepouHas padora 9 kiacc
Bapuanr 2

Yacrs 1



1. HauboutbImiei ipi KOMHATHOM TeMIiepatype 0yeT CKOpoCTh PeakIui MarHus ¢ cepHoii kuciotoit (5%
p-p) TIpH YCIIOBHH:

1) Mg (1ib171B) 3) Mg (rpanyiisi)
2) Mg (mopo1iiok) 4) Mg (cTpyKKa)
2. OKUCITUTENIbHO-BOCCTAHOBUTEIILHON peaKIuell sSBIsIeTCS:
1) Al,O3 + 6HCI = 2AICl; + 3H,0
2) AI(OH); + 3HCI = AICI; + 3H,0
3) AICl; + 3KOH = Al(OH);| + 3KClI
4) 2Al + 6HCI = 2AICl; + 3H,1
3. CoxpamenHoe HonHoe ypapuenue Ba” + SO/~ = BaSO , COOTBETCTBYET B3aUMO/ICHCTBHIO MEXKTY
1) xapOonara Gapus ¢ CEpHOM KUCIOTOMN
2) okcuma 6apus ¢ CepHOI KMCIOTOM
3) HuTpata 6apus ¢ cyIb(HaToM KabIHs
4) xyopuaa 6apusi ¢ CepHOI KUCIOTOM
4. AnnotponHoii MoanuKaueil yriepoaa sSBIsSeTcs::
1) Kokc 3) o30H
2) rpadwur 4) caxa

5. CepoBozopo TIpH OOBIYHBIX YCIOBUSAX — ITO:

1) BecuBerHast macistHUCTAs KUAKOCTh
2) JKenro-3enenbiii ra3
3) BecuBeTHbIi ra3 ¢ 3a1axom TyXJIBIX SHIT

4) BecuBerHbIii ra3, 0e3 3amaxa

6. Paz0aBiieHHast cepHasi KMCIOTa BCTYIIAET B PEAKIIUIO C KKIBIM BEIIECTBOM Psijia:
1) Na, ZnO, Ag 3) Ca(OH), , AlLO3, Al
2) NaOH, CO, SiO; 4) ZnO, H,;0, O,

7. B psany F— Cl — Br— | Hemerammnueckue CBOWCTBA :
1) ycunuBarorcs 3) cHavasa yCHIMBAKOTCS, 3aT€M YMCHBIIAIOTCS
2) YMEHBIIAIOTCSI 4) He N3MEHSIIOTCS

8. OOHapyKHUTh COJSIHYIO KUCIIOTY M XJIOPHIBI MOKHO O B3aUMOJCIHCTBHIO !

1) C autparom cepebpa



2) C Menpro M KOHII.CEPHOM KHCIIOTOH (IIpH HarpeBaHUH)
3) Co mienoybio Npu HArPEBAHUH
4) C xsopumom Gapus
9. T'oMoJI0rOM MeTaHa SIBJISIETCS YTIICBOAOPOI:
1) C;H, 2) C3Hg 3) CsHg 4) C;Hy

10. CtpykTypHas ¢hopmyra STUIICHA:

1) CH3 - CH3 3) CH=CH
Yacrs 2

11. YcTaHoBUTE COOTBETCTBUE MCKAY pCarupyromumMu BCIICCTBAMU U MTPOAYKTAMU PCAKIINU:

Pear HUPYHOIIHEC BCIICCTBA HpOZ[YKTBI pcakuuun
A. CO, + NaOH (i36.) 1) NaCOs

B. CO, (u36.) + NaOH 2) Na,COj; +H,0
B.CO, + Na0O 3) NaHCO;

I'. Na,CO; +CO, + H,0

OTBeT:

12. CocraBbTe ypaBHEHHS PEaKI[Hii B COOTBETCTBUU C IIETIOYKOW TPEBPAILICHUIA BEIIECTB:
P— P205 — H3 PO4 i Na3PO4 - Ca3(PO4)2

Hns nocneqnen peakiiuu cOCTaBbTE MOJHOE MOHHOE U COKPAILIEHHOE HOHHOE YPaBHEHHA.

Yacrp 3

13. 3amaua

K 20 r pactBopa, conepxaiuero 5% cynbdara meau (1), nodaBmnm runpokcua Hatpusi. Berauciure
Maccy 00pa30BaBILIETOCs OCAAKa.







