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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHH Ha YpOBHE OCHOBHOTO OOIIET0 0Opa30BaHMUs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTelbHON IMpPOrpaMMbl OCHOBHOIO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OOO, a taxke Ha OCHOBe (enepaabHON
paboueil mporpaMmbl BOCIIUTAHHS U C Y4ETOM KOHIICTIIIMU MPENoJaBaHusl yueOHOTO MpenMeTa
«Xumus» B oOpa3oBarebHbIX opranusanusax Poccuiickoit @eneparuu.

[Iporpamma 1o XuMuM Aa€T MNpPENCTaBIEHUE O MLEsIX, OOIIed cTpaTeruu oOydeHwus,
BOCIIUTAHUS M Pa3BUTHS OOYYAIOLIUXCS CPEACTBaMU Y4eOHOro IpeaMeTa, YCTaHaBIMBAET
o0s13aTeIbHOE MPEIMETHOE COZIepIKaHUe, MPEeAyCMaTpUBAeT paclpesiesieHne ero mo KiaccaMm u
CTPYKTypUpOBaHHE TI0 pa3jieiaM M TeMaM IPOTPaMMBI TI0 XUMHH, OIIPEIeIIseT KOJTNIeCTBEHHBIE
U KA4EeCTBEHHBIC XapaKTEPUCTHKH CONEpPXKAHUSA, PEKOMEHIYEeMYI0 IOCJIEI0BaTeIbHOCTh
U3YUYCHHUS XUMHU C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBA3EH, JOIMKH y4eOHOIro
npoliecca, BO3PacTHBIX OCOOCHHOCTEN 00ydaromxcs, ONpeaessieT BO3SMOXKHOCTHU MpeaMeTa I
peanmzanuu TpeOOBaHMI K pe3yJabTaTaM OCBOSHHSI OCHOBHOW 00pa30BaTEIbHON MPOTPaMMBI Ha
YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHMs, a Takke TpeOOBaHUMU K pe3ysibTaTaM 00ydYeHHs] XUMUH
Ha YpOBHE Leled H3yuyeHUs NpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-IIO3HaBaTEIbHOM
JEeSITeIbHOCTH 00yYaroIIerocs o OCBOCHHIO Y4eOHOTO COEpKaHUS.

3HaHUe XMMUU CIY)KUT OCHOBOH JUisi ()OPMHUPOBAHUSI MEPOBO33PEHHsI 00yUaroIIerocs, ero
IPEACTaBICHUI 0 MaTepUaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb UIPAOT (POPMUpPYEMbIE XUMUEH
NPEACTaBICHUS O B3aMMOIPEBPALCHUAX SHEPIMU U 00 3BOJIOLUH BEIIECTB B IPUPOAE, O MyTIX
pemieHust IO0ANBHBIX MPOOJEM YCTOWYMBOIO pPa3sBUTHS YEJIOBEYECTBA — CHIPHEBOI,
SHEPreTUIECKON, MUIIEBON M SKOJIOTUIECKON 0€301MacHOCTH, MPOOIIEM 3IPaBOOXPAHECHHSI.

N3yuenne xumuu:

CIOCOOCTBYET peaan3alii BO3MOKHOCTEH JUIsl caMOpa3BUTHUS U (POPMHUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ 001el 1 (QYHKIMOHAIBHON TPAMOTHOCTH;

BHOCHT BKJIaJ B (JOPMHUPOBAHKE MBIIUICHUS M TBOPUECKUX CIOCOOHOCTEH 00ydaromIMXcs,
HaBBIKOB WX  CAMOCTOATENBHOW  y4eOHOW  JESTeTBbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX ~YMEHMH, HEOOXOJUMbIX KaK B IIOBCEJHEBHOM JKM3HHM, Tak M B
npogecCHOHATLHON AeATENbHOCTH;

3HaKOMUT CO CHenu(UKOW HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI IIE€JIOCTHOTO
B3IVISI/Ia HA €TUHCTBO MPHUPOBI U YEIIOBEKA, SBISIETCS OTBETCTBEHHBIM ATAIIOM B ()OPMHPOBAHUH
€CTECTBEHHO-Hay4YHOW I'PaMOTHOCTH 00yUaroInxcs;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TIPUPOAE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B SKOJOTHMUYECKOE OOpa3zoBaHHE
00yJarommxcsl.

JlaHHble HampaBieHHs B OOyYe€HHMM XHMHUHU O0eCHeuuBarOTCs CHeUU(UKON COAepIKaHUs
y4eOHOTro MpeaMeTa, KOTOPBIN SBISETCS MeJaroruuecky alanTUPOBaHHBIM OTpaXKeHHEM 0a30BOH
HAayKH XUMHH Ha ONPEACTIEHHOM dTare e€ pa3BUuTHsL.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHUS OPHEHTHPOBAH Ha OCBOCHHE
00y4aroLMMHCA CUCTEMbI IIEpBOHAYAIbHBIX MOHATUH XMMHUHU, OCHOB HEOPIaHUYECKOM XUMUH U
HEKOTOPBIX OT/EIbHBIX 3HAYMMbIX OHATHI OpraHUYeCKOi XUMHH.

CrpykTypa comep)kaHusi MPOTPaMMBI MO0 XMMHU C(OPMHPOBAHA HA OCHOBE CHCTEMHOIO
noaxona K e€ m3ydeHuto. Comep)kaHHE CKIAJBIBACTCS U3 CHCTEMBI MOHITHH O XUMHUYECKOM
JJIEMEHTE M BEUIECTBE M CHCTEMbl IOHATHM O Xumuueckod peakuuu. OOGe 3TH CHUCTEMbI



CTPYKTYPHO OpPIaHM30BaHbl MO MNPUHLUIYY I[OCIEI0BaTEIbHOIO Pa3BUTHS 3HAHMM Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— IIepronnyeckoro 3akona J[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUM;

— YUEHHS O CTPOEHUH aTOMa U XUMUYECKON CBS3H;

— MPENCTaBICHUH 00 MEKTPOTUTHUECKON TUCCOIIMAIINN BEIIECTB B paCTBOPAX.

Teopernyeckne 3HAHUS pPacCMATPUBAIOTCA HA OCHOBE JMIMPUYECKU MOTYUYEHHBIX M
OCMBICJIEHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIEI0BATENBLHO OT OAHOTO YPOBHSI K JPYyTrOMY, BBIITOJIHSS
(GyHKUIMU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO
IPUMEHEHNUS U TOITYUYEHHs U3y4aeMbIX BELECTB.

OcBoeHHe MporpaMMbl IO XHUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XMMHUYECKON COCTaBIAIOIIENH HAaydHOH KapTHMHbI MHUpa B JIOTHMKE €€ CHCTEMHOM HpUpPOJIBL,
LIEHHOCTHOT'O OTHOIIEHMs K HAyYHOMY 3HAHHUIO M METOAAM IO3HaHMs B Hayke. M3yuenue xumun
NPOMCXOMUT C TPHUBICYEHHEM 3HAHUM U3 paHee W3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 57 knaceo» u «®dusnka. 7 Kacey.

[Tpy u3ydyeHun XMMHUU MPOUCXOAUT (GOPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HAyKH KaK
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTUYECKON AEATENbHOCTH YeJIOBEKa U KaK OJHOrO
U3 KOMIIOHEHTOB MHPOBOM KyNbTyphl. 3ajada y4eOHOTo MpeaMeTa COCTOMT B (hOPMHPOBAHUU
CUCTEMBbl XMMUYECKUX 3HAHMW — BaKHEHIIMX (AKTOB, MOHSITHH, 3aKOHOB M TEOPETUUYECKUX
HOJIOXKEHUM, JOCTYHHBIX OOOOIIEHHMI MMPOBO33PEHYECKOrO XapakTepa, s3blka HayKH, B
NpUOOIIEHNU K HayYHBIM METOJaM MO3HaHMS [IPU U3yUYCHHUHU BEIECTB M XUMHUYECKUX PEaKIHii, B
(opMHpOBaHMM M  pPA3BUTUM  IO3HABATEIbHBIX yMEHUH HM HMX TPUMEHEHUH B
y4eOHO-MT03HABATEIbHOM U y4eOHO-UCCIIEI0BATENbCKON JAESITETbHOCTH, OCBOEHUM IPaBUII
6e30macHOro oOpaleHus ¢ BeleCTBAMU B IOBCEAHEBHOM XKU3HH.

IIpy u3ydyeHHH XUMHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsI BaKHOE 3HAuCHHE
npuoOpeny Takue e, Kak:

— (GopMUpPOBaHUE MHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYAHHMYECTBY, CAMOCTOSTEIBHOMY MPHHATUIO pPEIIEeHHH, CIOCOOHON aanTUpOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HU;

— HaINpaBJICHHOCTh OOyuYeHHs Ha CHCTEMaTH4yeckoe NpUOoOIIeHne OOyJarommxcs K
CaMOCTOSITEJIbHOM ~ TIO3HABaTEeJIbHOM  JI€ATENbHOCTH, HAayyHbIM  METOAAM  IO3HAHUS,
(opMHPYIOLIMM MOTHUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUM;

— o0ecrnieyeHHe YCIIOBUH, CHOCOOCTBYIOIIMX IMPHOOPETEHUIO OOYYaIOUIMMHUCSA OIBITA
pa3HoOOpa3HON JesITeIbHOCTH, TMO3HAHUS W CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAYEHUE I Pa3IMUHBIX BUJOB JEATEIbHOCTH;

— (opmupoBanue o01IeH GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qyciae yMeHUIl OOBSCHATh U OLEHHUBAThH SBJICHUS OKPYXKAIOIIEro MHUpA, MCIOJIb3Yys 3HAHHS U
OTBIT, TOJYYCHHBIE MpPHU HU3YyUYECHHUH XHMHH, NPUMEHATh HUX MpPU pPELICHUH MpodieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU JE€ATENBHOCTH;

— (opmupoBaHue y 00y4aromuXcsi 'yMaHUCTUYECKUX OTHOLICHWH, TOHUMaHUs LIEHHOCTH
XMUMHUYECKUX 3HAHUH JJIs1 BBIPAOOTKH HSKOJIOTMYECKH L€IeCOO00pa3HOro MOBEAEHUs B OBITY U
TPYAOBOM AEATEIBHOCTH B LENSAX COXPAHEHHS CBOErO 3I0POBbS M OKPYKAKOLIECH MPUPOAHOU
Cpelbl;

— pa3BUTHE MOTUBALMU K 00Y4EHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CaMOBOCIUTAHUIO
Ha OCHOBE YCBOEHMs OOILEUEIOBEUECKUX IIEHHOCTEH, I'OTOBHOCTH K OCO3HAHHOMY BBIOODY
npo¢uIIs U HaNIPaBICHHOCTH JalbHEeHIero o0y4eHusl.



OOmee yMcno 4acoB, OTBEAEHHBIX Ul M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOIO OOIIETO
oOpasoBanusi, coctapisier 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HezleN0), B 9 kiacce — 68
4acoB (2 yaca B HE/ICIIO).



COILEPKXAHUE OBYUYEHMUA

8 KVIACC

IlepBoHaYanbHBbIE XUMHYECKUE IIOHATHS

IIpenmer xumuu. Ponb XMMHMM B KM3HM 4YellOBEeKa. XUMHUS B cuUcTeMe Hayk. Tena u
BenlecTBa. PuU3NYECKHE CBOMCTBAa BELIECTB. ArperarHoe cocrosHue BeuiecTB. llonatue o
METOJIaX MO3HaHUs B XUMUHU. YucThlie BeniecTBa U cmecu. CiocoObl pa3iesieHus: CMeceil.

ATOMBI U MOJIEKYNIBl. XHMHYECKHE 3JIeMEHTbl. CHUMBOJIBI XMMHYECKHUX 3JIEMEHTOB.
[IpocThie u cnoXkHBIE BEMIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHHE.

Xumnueckass ¢opmyna. BaJeHTHOCTb aTOMOB XHMHYECKHMX OJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAS MOJIEKYIIsIpHas
Macca. MaccoBasi 70151 XMMUYECKOTO 3JIEMEHTA B COETMHEHHH.

KomnuectBo BemiectBa. Monb. Monsipass Macca. B3amMoCBs3b KOIMYECTBA, MAacChl U
qrcia CTPYKTYPHBIX €IMHUII BelecTBa. Pacyérel mo opmynaM XUMHYECKHX COEIUHEHHH.

dusnyeckue M XUMHYECKHE SBJICHUS. XUMHUYECKass peakiuus U €€ MpU3HAKU. 3aKOH
COXpaHEHHUsl Macchl BellecTB. XUMHUYECKHe ypaBHeHUs. Kiaccudpukanus XuMUYECKUX peakiui
(coenuHEeHMsI, pa3IOKECHUS, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW TOCYHOH, MpaBwjiamMu paboThl B JaOOpaTopuu U mpuEMamu
oOparmieHusi ¢ 1abopaTopHBIM O0OPYIOBAaHUEM, M3yYCHHE W OMHCaHuE (U3HUYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HaOMoneHNe Gpu3ndyeckux (IIaBlIeHUue BOCKA, TassHUE JIbJIa,
pacTHpaHue caxapa B CTYIKE, KUIIEHUE M KOHJEHCALUs BOJbl) U XMMUYECKUX (TOpEHUE CBEYH,
IPOKaJMBaHUE MEAHON IPOBOJIOKH, B3aUMOJICHICTBUE MEJIa C KUCIIOTOM) sIBIEHUH, HaOJIIOAEHUE U
OINMCAaHNE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peaklUi (pa3iokeHHe caxapa, B3auMOJIeHCTBUE
CEepHOM KHCIOTHI ¢ xJopuaoMm Oapusi, pasnoxkenue rugpokcuaa meau (II) mpu nHarpeBanuu,
B3auMOoJIeiicTBUE Kele3a ¢ pacTBopoM coiu Menu (I1), nzyuenue crnocoboB pasaeneHus cMmeceil:
C TOMOINBIO MarHuTa, (QWIBTPOBAHWE, BBHIMAPUBAHME, AUCTHUIALMWSA, Xpomarorpadus,
IPOBEJCHUE OYUCTKU IOBApEHHON coyM, HAONIOJIEHHE W OIMCAaHUE pe3yJbTaTOB MPOBEICHUS
OMbITa, WJUTIOCTPUPYIOILIETO 3aKOH COXPAaHEHHMs MAacChl, CO3JaHUE MOJAENEH MOJEKYI
(mapocTepKHEBBIX).

BaskHeiilnue npeacraBuTe/IM HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopom — 3leMEHT W NPOCTOE BEHIECTBO.
Haxoxxnenmne kuciopoga B mpupoje, Gpusnueckiue 1 XUMUYECKHUe CBOMCTBA (PEaKIUU TOPEHHS).
Oxcunpl. Ilpumenenune kucnopona. CrnocoObl MOMy4YeHHMsS KHCIOpOAa B JlabOpaTopuu u
npoMBIIUIEHHOCTH. KpyroBopot kuciopoma B mpupoge. O30H — ayutoTporiHasi MOIU(QUKAIHS
KHCIIOpOJa.

TernoBoit 3¢dekT XUMHUECKOH peakiuH, TEePMOXUMHUYECKHE YpaBHEHMs, 5K30- U
SHAOTEPMUYECKHUE peakUHUU. TOIUIMBO: Yrojiib M METaH. 3arpsA3HEHHE BO31yXa, YCHIECHUE
NapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — oanemeHT u mpocroe BemiecTBo. HaxokaeHwe Boaopoaa B IpUPOIE,
(u3nueckre U XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCO0BI onyueHusi. KucioTsl u comnu.

MomnsipHblit 006EM Ta30B. Pacu€Thl Mo XUMUYECKUM YPaBHEHUSM.

®usnueckue CBOMCTBAa BOabl. Boma kak pactBoputens. PactBopbl. Hacklennsie u
HEHACBILIEHHbIE PACTBOpPHI. PacTBOpMMOCTH BellecTB B Boje. MaccoBas 110l BeEllleCTBa B
pactBope. Xumudeckue coiicTBa BoAbl. OcHOBaHMsA. Poinp pacTBOpOB B MPUPOIE U B KU3HU



yenoBeka. KpyroBopor Boabl B Npupone. 3arps3HeHHE NpUpoAHbIX Boa. OXpaHa M OYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus nHeopranmdecknx coenuHennit. Oxcuapl. Knaccudukanus OKCHAOB:
coneoOpasyrolue (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHBIE) U HeconeoOpasyrone. Homenkmnarypa
okcu10B. Pu3nueckre U XMMUUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcuaoB.

OcuoBanms. Kiaccupukanus OCHOBaHMUA: INENOYM M HEPACTBOPHMBIE OCHOBaHUSI.
Homenknarypa ocHoBaHuil. PU3MYECKHME U XMMHUYECKHE CBOMCTBa OCHOBaHUU. [lomyueHwue
OCHOBAHUH.

Kucnorsl. Knaccuduxanus xucnor. Homenknarypa kucinor. @usnueckue U XMMUYECKUe
cBoricTBa KUCIOT. Panx aktuBHOCTH MeTtaiuioB H. H. beketoBa. [loyuenne kucior.

Comu. Homenkmarypa coneit. dusndeckne u XMMHUUECKUE CBOMCTBa coieid. [lomyuenue
COJIEH.

I'eneTnueckas cBA3b MEXKIY KJIACCAMU HEOPTAaHUYECKUX COCAUHEHUH.

Xumuueckuii IKcnepumenm:

Kaue€CTBEHHOE OIpE/ENICHUE COIEepKaHUs KHUCIOpoJa B BO3AYyXe, MOIyYeHHE, COOMpaHue,
pacmo3HaBaHHE€ U HM3Y4YCHHE CBOMCTB KHUCIOPOAA, HAONIOACHHE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM UM YCIJIOBHSI BOZHUKHOBEHHUS U INPEKpaLIeHUs ropeHus (mokapa), 03HaKOMJICHUE C
o0Opa3llaMu OKCHJIOB M OINMCAaHHE WX CBOICTB, NONy4YeHUE, cOOMpaHWe, paclo3HaBaHHE U
M3y4YeHHE CBOMCTB Boaopona (TopeHue), B3auMopaeicTBue Boaopona ¢ okcuaom wmemm (1)
(BO3MOKHO HCIIOJIB30BaHUE BUAEOMATEPHAIOB), HaOMOAeHEe 00pa310B BEIIECTB KOIUYECTBOM |
MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEW pacTBOPEHHUS BEIIECTB C Pa3IMYHON PaCTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PAaCTBOPOB C OINPENECIEHHOW MacCOBOM J0JIed pPacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOJbl C MeETaUIaMHM (HaTpueM M KajblueM) (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEpUAlOB), HCCIeI0BaHUEe 00pa3lloB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIIACCOB,
HaOMoIeHne M3MEHEHUs OKPACKM MHIUKAaTOpOB B PACTBOPAX KHUCJIOT W IIEJIOYEH, M3ydeHue
B3aumonelcTBud okcuaa meau (II) ¢ pacTtBopoM cepHOM KHMCIOTBI, KHUCJIOT C METaJUIaMH,
peakuuii HEWTpaau3aluu, T[OJIy4eHHE HEPACTBOPUMBIX OCHOBaHHUM, BBITECHEHHE OJHOTO
MeTajula JPyruM U3 pacTBOPA COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHennme
KJIACChl HEOPTaHUYECKUX COCTUHEHUID.

Ilepuonuyecknii 3akoH u Ilepuoauyeckas cucremMa xummudeckux diemenros /. H.
Menpeneea. CTpoeHue aroMoB. XUMHYeCKas cBsI3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie TOMBITKY KIacCU(PHUKAINA XUMHUYECKUX dJIeMeHTOB. [IoHATHE 0 Tpymmax CXOIHBIX
JIEMEHTOB (ILEJIOYHBIE M IEJOYHO3EMEJbHBIE METAJIbl, TaJOr€Hbl, WHEPTHBIE TIa3bl).
DJeMEeHTHI, KOTOpble 00pa3ytoT aM(pOTEPHbIE OKCHUJIbI U THIPOKCH/IBI.

[lepuognveckuit 3akoH. Ilepuoamueckas cucrema xuMuueckux ssemeHToB [, H.
MenneneeBa. KoporkomepuonHas u iuHHONepuonHas ¢opmbl [lepuogudeckoit cucTeMsl
xumuueckux anemeHtoB [[. M. Mengeneesa. Ilepuoasl u rpynmnbl. DuU3nUeCcKHil CMBICH
HOPSIIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYMIIBI 3JIEMEHTA.

Crpoenne aromoB. CocTaB atoMHbIX saep. M3orombl. OmekTponsl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMHYECKUX dMeMeHTOB llepuonnyeckoit cucTeMbl
. W. Menneneea. XapakTepuUCTUKAa XUMHUYECKOIO 3JIEMEHTAa II0 €ro IIOJOKEHUIO B
IIepnonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS Painyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJNINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U MEPUOIAM.



3nauenue Ilepuonnueckoro 3akona u [lepuoauyeckoil cuCTEMbl XMMUYECKHUX 3JIEMEHTOB
JUISL pa3BUTHS HAyKu U nipakTuku. [{. 1. MenaeneeB — y4€HbIN U TpaKIaHUH.

XuMu4aeckas CBSI3b. KoBanenTtHas (monsipHas u HETIOJISIPHAS ) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBA3b.

Crenenb  okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  peakuuu. [lporecce
OKHUCJICHUSI U BOCCTaHOBJEHUsI. OKUCIUTETU U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydyeHue oO0paslioB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aWMOJICHCTBUE THAPOKCHIA
IIMHKA C pacTBOpaMu KHUCJOT M ILEJI0YEed, MPOBEIECHUE OMBITOB, WIUTIOCTPUPYIOMIUX MPUMEPDI
OKHCITUTEIHHO-BOCCTAHOBUTEIIBHBIX PEeAKIUi (TOPEHHE, PEAKIINH PA3JIOKEHHS, COSTUHEHNS).

Mescnpeomemnwie ceasu

Peanuzanust MeXNpeaMETHBIX CBS3€M NMPH M3yYEHHH XMMHUU B 8 KJIACCE OCYLIECTBISAETCA
Yyepes3 UCIONIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MMOHATHH, SBISIOIIUXCS
CHUCTEMHBIMU IS OT/ACIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC TTOHATHS: HayYHbIN (haKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CUHTE3, KiacCU(pHUKaIUs, NEPUOIUYHOCTb, HAOMIOACHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHUE, MOJIENb, SIBJICHUE.

®usnka: wmarepus, aroM, O3JCKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHJ, HW30TOIbI,
PaIuOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUNM 3apsl, BEIIECTBO, Telo, 00BEM, arperaTrHoe
COCTOSIHHE BEIIECTBA, ra3, (U3MUYECKUE BEIWYUHBI, €IUHUIBI U3MEPEHHUS, KOCMOC, IJIAHETHI,
3BE361, ColHIE.

Buonorwust: porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, rtuapocdepa, MuHEpanbl, TOPHBIE TIOPOJIBI, TOJE3HbBIE
HCKOTIa€Mbl€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4ecKasi peaKius

[lepnonnueckuit 3akoH. llepuoguueckas cucremMa XuMHYecKux dsmeMeHToB [J[. M.
MenneneeBa. CrtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHHM CBOWCTB XHUMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajdusl, KAJIbLMS W HX COCIMHEHHH B COOTBETCTBHM C
MOJIOKEHHUEM 3J1eMeHTOB B [leproauueckoil cuctemMe u CTpPOEHUEM X aTOMOB.

Crpoenue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3U. THIIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTbD CBOWCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKOU PEIIETKN U BUJIA XUMUYECKOM CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHMX BEIIeCTB. XHWMHUYECKHE CBOICTBa
BEILECTB, OTHOCSIIMXCSA K Pa3jIU4HBbIM KJIACCAaM HEOPraHMYECKUX COCAMHEHHM, reHeTHYecKast
CBSI3b HEOPTAHWYECKUX BEILIECTB.

Knaccudukanus XMMHUUECKUX peaklUid M0 pa3lIMYHbIM MpPU3HAKaM (IO YHCIY U COCTaBy
YYacTBYIOIIUX B PEAKIMH BEHIECTB, MO TemIoBoMy AJ(deKTy, M0 HU3MEHEHHUIO CTeleHen
OKHUCJICHUS XMUMHYECKHX 3JEMEHTOB, [0 OOpAaTHMMOCTH, MO YYACTHIO KaTajau3aropa). JK30- U
SHJOTEPMUYECKHUE PEAKIUU, TEPMOXUMHUECKUE YPAaBHEHUSI.

[Tonsitue o ckopoctu XUMHUYEeCKoW peakiuu. [loHsTHe 00 O0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHsATHEe O TOMOreHHBIX M TIeTEepOreHHbBIX peakuusx. [lonsrue o
karanuse. [loHsTue o xumuyeckoM paBHOBeCHHU. DaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKOU
peaKIuu 1 MOJ0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuum, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTEIBHON peaKkiuu. Cocrasienue ypaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI C HCIOJIb30BAHMEM METOAA DJIEKTPOHHOTO
OanaHca.

Teopust >MEKTPOTUTAYECKON AUCCOIMALIMM. DJIEKTPOIUTHI U HEIJIEKTPOIUTHI. KaTnoHsl,
AHUOHBL. MeXaHn3M JUCCOIMAalUU BEUIECTB C Pa3IU4YHbIMM BHJIAMH XHMHUYECKOW CBS3H.
Crenenp auccounanuu. CUibHbIE U ClIa0ble AIEKTPOJIUTHI.

Peakniun noHHOTO OOMEHa. YCIOBHS MPOTEKAHUS PEaKUWi MOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBa KHCIOT, OCHOBAaHHW M COJIEM B CBETE
NpEICTaBICHUA 00 DJIEKTPOIUTUYECKONW auccoruainuy. KadecTBeHHblE peaklUd Ha HWOHBIL
[TonsiTue o runponuse conen.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJEISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEUIECTB —
METAJUIOB W HeMeTaioB (Tpadura W anMasa), CIOKHBIX BEHIECTB (XJOpHUIa HATpus),
WCCIIEJOBAHUE 3aBUCHMOCTH CKOPOCTHM XHUMHYECKOM pEaKIMM OT BO3JACHCTBHUS pPa3INYHBIX
(akTOpOB, HCCIEAOBAHHUE DJIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOILECCa AMCCOLUAIIH
KHCJIOT, LIeJI0Yel U cosel (BO3MOYKHO HCIIOIb30BaHUE BUIE0 MaTepHalioB), IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPU3HAKU MPOTEKAHMUS peaklnii MOHHOro obmeHa (oOpa3oBaHuE Ocajka,
BBIJICJIEHHE  ra3a, oOpa3oBaHHE  BOHbI),  OMNBITOB,  WJUIIOCTPUPYIOLUIUMX  MPHUMEpPHI
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI (TOpEeHUE, pEeaKkLUH pPa3JIoOKEHUs, COEIAUHEHUs),
pacno3HaBaHHE€ HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 KAaue€CTBEHHBIX pEakUui Ha HOHBI,
peuIeHre SKCIEPUMEHTAIbHbIX 3a/1a4.

HemeTtannbl 1 BX coeHHEHHSA

OOmast xapakrepucTuka TrajoreHoB. OCOOEHHOCTH CTPOEHHSI aTrOMOB, XapaKTEpHBIC
crenieHn okucieHus. CTpoeHue M (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TraJOreHOB.
XUMHUYeCKre CBOICTBa Ha MpHUMepe XJopa (B3auMOJCIHCTBHE C MeTalllaMd, HeMeTalllaMu,
menoyamu).  Xuoposogopond. ConsiHas KHCIIOTa, XHWMUYECKHE CBOWCTBA, IIOJIyYEHUE,
npuMeHeHue. J[eficTBue XJ10pa U XJIOPOBOAOPOA Ha OPraHu3M YeloBeKa. BaxkHelme Xiopuasl
U X HaXOXJECHHUE B IPUPOJIE.

OO6mas xapaktepucThka 3JeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3MuecKkue CBOMCTBA MPOCTHIX BEIIECTB —
KUCJIOpOJia M Cepbl. AJUIOTPOITHBIE MOAM(DUKALUMN KHCIOpPOAa U cepbl. XUMHUYECKHE CBOICTBA
cepel. CepoBofoposl, CTpoeHHE, (U3MYECKHEe M XHUMHYECKHe CBOMCTBA. OKCHIBI CEephl Kak
NPEICTaBUTENIN KUCIOTHBIX OKcHIOB. CepHasl KUCIOTa, (PU3NUECKHE M XUMHUYECKUE CBOICTBa
(obmme kak mMpeAcTaBUTENs Klacca KHUCIOT M crenududeckue). XUMHUYECKHEe peakluy,
Jeallde B OCHOBE IPOMBIIUICHHOTO CIOCO0a IMONyueHHUs] CepHOW KHCIOThL. IlpumeHenue
cepHol KucyoThl. ColM CepHOM KUCIIOThI, KaU€CTBEHHAs peakius Ha cyiabgar-uoH. Haxoxnenue
ceppl W €€ COeNMHEHWA B TMpUpone. XUMHUYECKOE 3arpsA3HEHHE OKpYKAlolel Cpeasbl
COCTMHEHUSIMHU Cephbl (KUCIOTHBIC NOXKIU, 3arps3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPALLCHMS.

OOmass xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHblE CTEMEeHM OKUCIEHHUsS. A30T, pacnpocTpaHeHue B mpupoae, ¢GuU3NYECKUe Hu
XUMHUYeckue cBoiicTBa. KpyroBopot azora B npupoje. AMMUak, ero pu3n4eckue 1 XuMHUIECKUe
CBOWCTBa, MOJNyuYeHUe U npuMeHeHune. Coinu aMMOHUS, UX (pU3HUECKUEe U XMMUYECKUE CBOMCTRA,
npuMeHeHue. KauecTBeHHass peakuusi Ha MOHbI aMMOHHUS. A30THas KHUCJIOTa, €€ MOJIyYEHHUE,
(dbu3uvyeckne M XUMHUYECKHE CBOMCTBa (0OIIME KakK TPEACTABUTENs Kilacca KHUCIOT |
cnenuduueckue). Mcmnonp3oBaHue HUTPATOB U COJICH aMMOHHS B KayeCTBE MUHEPAIBHBIX
yaoOpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMICH Cpebl COSTMHEHUSIMU a30Ta (KHCIOTHBIC



JOKIIM, 3arpsi3HEHHE BO3yXa, MOYBBI U BOAOEMOB). Docdop, amuioTpornHble MOTUPHUKAIUN
docdopa, pusnueckue u xumuueckne cpoiictea. Oxcun docdopa (V) u docdopHas Kuciora,
¢u3nvecKkre W XWMHYECKHE CBOWCTBa, monmydeHue. lcmonb3oBanme (ocdaroB B KayecTBe
MHUHEpaJIbHBIX YI100peHuil.

OOmas xapakrepuctuka s1aeMeHToB [VA-rpynmbl. OCOOEHHOCTH CTpPOEHHUsS aTOMOB,
XapakTepHbIE CTETIEHU OKHCIICHHUS. YTIEPOJ, alJIOTPOIHBIE MOAU(HUKALINHU, PACIIPOCTPAHEHHE B
npupoze, Gpusmueckne U XUMHUYECKHe cBoiicTBa. AncopOmms. KpyroBopot yriepoaa B mpupoze.
Oxcunpl yrieposa, ux usnueckue ¥ XUMHUYECKHE CBOMCTBA, IeMCTBUE HA KUBbIE OPraHU3MBI,
NOJTy4YEeHUE M MPHUMEHEHHEe. DKOJOrHuecKrue mpobieMbl, cBA3aHHbIe ¢ okcuaoM yriepona (IV),
TUIOTE3a TIOOALHOTO TOTEIJICHHSI KJIMMaTa, MapHHUKOBBIA dPQEKT. YronbHas KHCIOTa U e€
cond, WX (U3NYECKHe W XMUMHYECKHE CBOWCTBA, IMONydeHHWE M NpuMeHeHHne. KadecTBeHHas
peaxius Ha KapOoHaT-uoHbl. Mcnonb3oBaHne kapOOHATOB B OBbITY, MEIUIIMHE, TPOMBIIUIEHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHavyanpHbIE TOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCOUHEHHUSAX YIlIepona
(MeraH, »TaH, OSTWJICH, AaleTWICH, 5TaHOJ, IJIMIEPHH, YKCyCHas Kuciora). llpupomHbie
UCTOYHHUKHU YTJIEBOJAOPOAOB (yroib, NPUPOAHBIA ra3, He(Th), MPOLYKTH HX HepepadOTKu
(OeH3uH), UX POJb B OBITY M NPOMBIIUIEHHOCTH. [IOHATHE O OHMONIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OelKax, YyIIeBOJax — M HX POJM B JKU3HU 4YeloBeKa. MaTepHallbHOE€ E€IMHCTBO
OpPTaHUYECKHUX ¥ HEOPTaHUIECKHUX COSTUHEHHH.

KpemHuii, ero ¢usnueckue M XUMHUYECKHUE CBOWCTBA, IOJy4yeHHE M INPUMEHEHHUE.
Coenunenuss kpemHuss B mnpupoge. OOmme mnpexacraBieHuss o6 oxcuae kpemuus (IV) u
KpeMHHEeBOM Kuciiotre. CHIIMKAThI, UX MCIIOIb30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. Baxkneiimue
CTPOWTEINIbHBIE MaTepuajbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeToH, xkeyne300eToH. I[Ipobmembr
0€30I1aCHOI0 UCIOIb30BAHUS CTPOUTENIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii Ikcnepumenm:

U3y4yeHne o0pa3loB HEOPTaHMYECKHUX BEIIECTB, CBOWCTB COJSIHOM KMCIIOTHI, MPOBEIACHUE
KAQueCTBEHHBIX PEaKIWi Ha XJIOPUA-UOHBI W HaOIIOIEHUE TPU3HAKOB MX MPOTEKAHMUS, OIIBITHI,
oTpakarolmue (U3NYEeCKHe U XMMHUYECKHE CBOWCTBA raJIOTEHOB M MX COEIUHEHUH (BO3MOXHO
UCIIOJIb30BaHME BUECOMATEPUANIOB), O3HAKOMJICHME C O0pa3laMu XJIOpUIOB (TaJOreHua0B),
O3HAKOMJICHHE C o0pa3namMu ceppl U €€ COCOTUHEHUSMHU (BO3SMOXKHO HCIIOIb30BaHUE
BUJIEOMATEpUAJIOB), HaONIIoIeHne Tpolecca OOyIIMBaHUS  caxapa TOJ  JICMCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCJIOTBI, M3yUY€HUE XUMHUYECKHUX CBOWCTB pa30aBICHHOW CEpHOM
KUCJIOTBI, NPOBEJIEHNE KAaueCTBEHHOM peakuuu Ha cyiab(ar-uoH U HaONoieHue NMpH3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (M3NYECKHMMM CBOWMCTBAMH a30Ta, ¢ocdopa U UX COCIUHEHUI
(BO3MOYKHO HCITOJIb30BAHME BHEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yIOOpEHHIA,
NOJTy4YeHue, coOMpaHue, paclo3HaBaHHME U U3y4YeHHE CBOMCTB aMMuaka, IpPOBEJCHHE
KAQueCTBEHHBIX peakIiil Ha HOH aMMOHHUA U QocdaT-uoH U U3ydeHHEe IPU3HAKOB UX NPOTEKaHUs,
B3aMMOJIEHCTBHE KOHLIEHTPUPOBAaHHOW A30THOM KUCJIOTBHI C MEIbIO (BO3MOXKHO MCIIOJIb30BaHHE
BUICOMATEPUAIIOB), HW3yYeHHE MOJENIeH KPHUCTAUIMYECKUX peméToK anmasa, rpadura,
¢yniepeHa, 03HaKOMJIEHHE C IIPOLIECCOM aCOPOLMK PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM
ymiéM W YCTpOMCTBOM IIPOTHBOrasa, IONy4eHHE, coOMpaHue, paclo3HaBaHUE U M3ydeHHUE
CBOWCTB YIVIEKHCIIOTO ra3a, IPOBEACHNE KaYeCTBEHHBIX peakluii Ha KapOOHAT U CHIIMKAaT-UOHBI U
U3y4yeHHE TPU3HAKOB HMX TPOTEKAHMs, O3HAKOMIICHHE C MPOAYKIHEW CHIMKATHON
IPOMBIIIIEHHOCTH, PELIEHUE YKCIEPUMEHTAIbHbBIX 3aJad 1o TeMe «BakHeilne HeMeTalasl U
UX COEIUHEHUS.

MeTaJluibl M UX COEAMHEHUS



OO0mass xapakTepucTHKa XWMHUYECKUX DJJIEMEHTOB — METAJIOB HAa OCHOBAaHUHM HX
nonoxkeHus B [lepruoanueckoi cucreme xumuuyeckux sneMmeHToB . M. MeHneneeBa u cTpoeHus
atomoB. CTpoeHHe MeTa/uioB. MeTamummueckass CBs3b M METaJUIMUECKash KpPUCTAITUYEeCKas
peméTka. OJEKTPOXMUMHYECKUN psIi HalpsKeHUH MeTauioB. PU3HUEeCKHe U XMMHYECKHE
cBoiicTBa MeTasuioB. OOIue crocoObl Mony4eHus MeTaioB. [IoHATHE O KOPPO3UU METAJIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI X OT Kopposuu. CIIaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY ¥ MPOMBIIIJIEHHOCTH.

[[{emounbie MeTabl: nonoxeHue B [lepuonnueckoil cucreMe XUMUYECKUX 3JIEMEHTOB J1.
N. MengeneeBa, cTpoeHHE UX aTOMOB, HaxoxieHUEe B mpupoae. dOusmyeckre U XUMHUECKUE
CBOICTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI U TUIPOKCUABI HATpHs U Kanus. [IpumeneHue
IIETOYHBIX METAJUIOB U UX COCTMHECHUM.

[[lenoyHo3eMeNnbHBIE METAIBI MAarHUM M KajdblUid: mojoxkeHue B Ilepumommueckoit
cucteMe xumuueckux snemeHToB JI. WM. MenaeneeBa, cTpoeHHME MX arOMOB, HAXOXICHUE B
npupone. OU3NYECKUE U XUMMHUYECKHE CBOKWCTBA MArHUS M KaJblUsA. BakHeWlune coeaquHEHUs
KaJblus (OKCUI, TUAPOKCH, CoJin). JKECTKOCTH BOJBI M CTIOCOOBI €€ yCTpaHEHUSI.

Anmomunuii: nonoxkenue B Ilepumomuueckoit cucreme xumuueckux saemeHToB . .
MenaeneeBa, CTpOCHHE aTOMa, HaxOXKJAE€HHE B npupoae. Ouznueckue U XUMHUECKUE CBOICTBA
anmroMuHMS. AM(OTEpHBIE CBONCTBA OKCH/IA M THAPOKCH]IA ATFOMIHHSL.

Keneszo: mnonoxenue B Ilepuognueckoil cucreme XuMH4eckux osnemeHtoB /[l .
MenpeneeBa, CTpOCHHE aTOMa, HaxOKJIE€HHE B npupoae. Puznueckue U XUMHYECKUE CBOMCTBA
xkene3a. Oxcunbl, Tuapokcuasl u comu kenesa (II) u xemesza (III), ux cocras, cBoiicTBa u
MOJTy4YCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpa3laMu METaJUIOB U CIUIaBOB, HUX (PU3UUYECKUMHU CBOWCTBAMH,
U3yueHUE PEe3YyJIbTaTOB KOPPO3MHM METauioB (BO3MOXKHO HCIOJIB30BAHHE BHUAEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHSI OKCHIA KAIBIIHSI U HATPHS C BOAOW (BO3MOXKHO HCITOJIE30BAaHUE
BUJIEOMATEpPUAJIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BONBI, MpOIlEcca TOPEHHUs Kejie3a B
Kuciaopoge  (BO3MOXKHO — MCIIOJIb30BaHHME  BHUAEOMATEpPHANIOB), MPHU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKlMii Ha MOHBI: MarHus, Kajdblus, aTIOMHUHUS, IMHKa, kene3a (II) u xenesza
(IIT), menu (II), HabmromeHNe U OMHMCAHUE MPOIIECCOB OKPAIIMBAHUS IUIAMEHH MOHAMM HATPHUA,
KaJaus ¥ KaIblus (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPUAJIOB), UCCIICIOBAHIE aM(OTEPHBIX
CBOMCTB THJIPOKCUJA AJFOMUHMS U THAPOKCUIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a4a4 110
TeMe «BaxkHel1ne MeTaibl U UX COCTUHEHUSD.

XuMHS U OKPYKAKIIAA cpeaa

BemecTBa u marepuanbl B MOBCETHEBHOW JKM3HU 4eloBeKa. be3onmacHoe MCIob30BaHUE
BEUIECTB M XUMHUYECKUX peakuuid B ObiTy. [lepBas momomp Nnpu XMMHYECKHX OXOrax u
OTpAaBJICHUSX.

XUMHUECKOE 3arpsi3HEHUE OKpYXkarolel cpebl (mpenenbHas JOMyCTUMas KOHIICHTPALIHs
Bemects, nanee — [1/IK). Posib xuMuu B perieHuu 3K0JI0rn4eCcKuX mpooiaem.

Xumuueckuii IKcnepumenm:

u3yueHue o0pas3IoB MaTepUasoB (CTEKIIO, CIUIaBbl METAIIJIOB, MOJTUMEPHBIC MATEPHUAIIBI).

Mesxicnpeomemnuie ceasu

Peanuzanusi MEXIpPEIMETHBIX CBSI3€M MPU U3YUYCHUH XUMHUHU B 9 Kilacce OCYIIECTBISETCS
yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSATHH, SBISIOLUXCS
CHUCTEMHBIMU I OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTI'O LIMKJIA.



OO01mue ecTeCTBeHHO-HAyYHbIE MMOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPUS, aHAIIU3,
CHHTE3, KJIaCCI/I(l)I/IKaI_II/ISI, NEPpUOANIHOCTD, Ha6JIIOI[€HI/I€, OKCIICPUMCHT, MOACIUPOBAHUC,
H3MepeHHe, MOJIeNb, ABJICHUE, TAPHUKOBBIHN 3(h()EKT, TEXHOIOTHsI, MaTepUaIbI.

®dwusnka: wmarepus, aroM, JJIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIHWI, W30TOIIBI,
pPaAMOAKTUBHOCTh, MOJEKYla, OJICKTPUUYECKH 3apsa, TPOBOJHUKH, IOJYIPOBOTHUKH,
JIMRJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeNo, 00BEM, arperaTHoe COCTOSHHE BEUIECTBA, Tas,
pacTBOp, pacTBOPUMOCTh, KPHUCTAJUTMUECKash pEmIETKa, CIUIaBbl, (PU3WYECKUE BEITUYUHBI,
€IMHUIIBI K3MEPEHHS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, IKOCHUCTEMa, MHUHEPAIbHBIE yIOOpEHUs,
MHUKPOIJICMCHTBI, MAKPO3JICMCHTLI, ITMTATCIIbHLIC BCUICCTBA.

l'eorpadusa: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE TIOPOIBI, TOJE3HbBIE
HCKOTIaeMbI€, TOIUINBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBTATbI OCBOEHHMSA NMPOTPAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHMSA

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pE3YNbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIero oOpa3oBaHUs
JOCTUT'AaKOTCA B XO4€ 06yquI/1;1 XUMHHN B €AUHCTBEC y‘-IG6HOI>i U BOCIIUTATEILHOU ACATCIIbHOCTHU B
COOTBETCTBUHN C TPpaaAUIIMOHHBIMU pOCCHﬁCKHMH COIMOKYJIBTYPHBIMU u
JyXOBHO-HPABCTBEHHBIMHM IICHHOCTSIMH, MPHUHATHIMH B OOIIECTBE MpaBWJIaMd M HOpPMaMu
MOBEJICHUS U CIOCOOCTBYIOT TMIpolleccaM CaMOIO3HAHHWs, CaMOPa3BUTHUSA U COIUATH3AINH
o0yyJaromnmxcs.

JIngHOCTHEIE PE3YJILTATbl OTPAXKAOT TOTOBHOCTH 06yqa101u14xcs[ PYKOBOACTBOBATLCA
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAIMI M pacIlMpeHHe ONbITa JEeSTeNbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHY€CKOro BOCIIMTAHNS:

LIEHHOCTHOI'O OTHOIICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAy4YHOMY
HACJIEJINIO, TOHUMAaHMs 3HAYeHHs] XUMHUYECKOH HayKd B KU3HH COBPEMEHHOro O0OIecTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEPHON HMHGOpMAIMe O MepeoBbIX TOCTIKEHUSX M OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAay4HBIX 3HAHUSAX 00 yCTpoiicTBe
MUpa 1 oOLIECTBa;

2) rpaaaHCKOr0 BOCIIMTAHMS:

NPEICTaBICHUS O COLMAJIbHBIX HOPMAaX W NPaBHIAX MEKIUYHOCTHBIX OTHOIICHHWH B
KOJIJICKTHUBCEC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B 06H_[CCTB€HHO HOJ'IC3HOI71,
y4eOHOMCCIICIOBATeILCKOM, TBOPUECKOM W JPYrHMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pPa3HOO0pa3HONM COBMECTHOM JEATEIBHOCTHU MPH BBINOJIHEHUU YUEOHbIX, TO3HABATEIbHBIX 3a/a4,
BBIMIOJITHEHUH XHUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHHHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aUMOIIOHUMAHHUIO U B3aUMOIIOMOIIN B IPOLECCCC 9TOU yqe6H0171 ACATCIIbHOCTH, 'OTOBHOCTH
OLCHHUBATH CcBOE MOBCACHUEC W TIOCTYIIKHM CBOUX TOBapI/IHIef/'I C MNO3WIMM HPABCTBCHHBIX H
MPABOBBIX HOPM € YYETOM OCO3HAHHMS MOCIEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33pEHUYECKHUE  MPEACTABICHUS O  BEIIECTBE U  XUMHUYECKOW  peaKIlHH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABJISIONIME OCHOBY JUIS
IIOHUMAaHU CYITHOCTH HaquOﬁ KapTHUHBI Mupa, MMpEaACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHs MPUPOABI, B3aUMOCBS3SIX YeNOBEKa C MPUPOAHON Cpenoil, o poiu
XUMHH B IO3HAHUU ITHX 3aKOHOMEPHOCTEH;

IMMO3HABATCJIbHBIC MOTHUBBI, HAIIPABJICHHBLIC Ha IOJYYCHHE HOBBIX 3HAHUU 110 XHUMHH,
HEOOXOAMMBIE JIsi OOBSICHEHUS HAONIONAaeMBIX IMPOIECCOB M SIBJIICHWW, TO3HABATEIIHHOM,
UHGOPMAITMOHHOM U YNTATEeNbCKOM KYJIBTYpbI, B TOM YHCII€ HABBIKOB CAMOCTOSATEIHHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOW IJIUTEPATYpPOH, AOCTYMHBIMU TEXHHUYECKHUMH CPEICTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOyYEeHHUIO W TO3HAHMIO, JIFOOO3HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHON M HCCIEI0BATEIbCKON AESITENbHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 0Oy4eHUs B JaJIbHEUIIIEM;

4) popmupoBanus KyJIbTYPbI 310POBbSI:

OCO3HAaHHUC NCHHOCTH KHU3HH, OTBCTCTBCHHOI'O OTHOHICHUA K CBOEMY 3I0POBbLIO,
YCTAaHOBKM Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHWE MOCJEACTBUI M HENPUSTHE BPETHBIX
NpUBBIYEK (YHNOTPEOJICHHSI aTKOTONs, HAPKOTHKOB, KypeHHs), HEOOXOAUMOCTH COONIOACHHUS



npaBui1 0€30MaCHOCTH TMPH OOpaIIeHWH C XMMHUYECKHMMH BEUIECTBaMU B OBITY M pealbHOU
JKU3HH;

5) TpynoBoro BocnuMTaHus:

UHTEpPEC K MPAKTUYSCKOMY HM3YYCHHIO TPO(ECcCHii M TPyJa pa3IudHOro poja, YBaKECHUE K
TPyAy U pe3yjbraraM TPYIOBOH JCSITEIbHOCTH, B TOM YHCJIC Ha OCHOBE IPUMEHEHHUS
OpEJMETHBIX 3HAHWH 10 XWMHH, OCO3HAHHBIM BHIOOp WHAWBUIAYAIbHOW TPACKTOPUHU
MPOAOJDKEHUST 00pa3oBaHHUS C YYETOM JIMYHOCTHBIX HHTEPECOB W CIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHOW MpodeCcCHOHATbHONW JACSTSIBHOCTH H
pa3BUTHSA HEOOXOUMBIX YMEHUH, TOTOBHOCTh aIalITUPOBATHCS B MPOPECCUOHATLHOM Ccpelie;

6) 3K010rHYeCKOro BOCIMTAHUS:

9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJC KaK MCTOYHHKY KM3HHU Ha 3emiie,
OCHOBe €€ CyIleCTBOBaHUS, MOHUMAHUE IICHHOCTH 370pPOBOr0 M 0Oe30macHOro o0pasza >KH3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DHU3MUYECKOMY M TICUHXHYECKOMY 370POBBIO,
OCO3HAHME TICHHOCTU COOJIOICHUS TIPaBHII 0€30MaCHOTO MOBEACHHS TP PabOTe C BEIIECTBAMH,
a TaKXKE B CUTYAIUAX, YTPOXKAIOIINX 37JOPOBBIO U JKU3HH JIFONICH;

CIIOCOOHOCTH TMPUMEHATh 3HAHHS, MOJyYaeMble MPH H3yUYCHUU XUMHH, JJIS PEIICHUs
3a/1ad, CBSI3aHHBIX C OKPY>KAIOIIEH MPUPOIHON CPeIoid, sk MOBBIIICHHS YPOBHS SKOJIOTHYECKOM
KyJIBTYpPbI, OCO3HAHUSI TIIOOAIILHOTO XapakTepa SKOJOTHYECKUX MPOOIeM U MyTel MX PelIeHUs
MOCPEJCTBOM METOJOB XMMHH, SKOJIOTHUICCKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
M03HABaTEIbHOM, KOMMYHHKATUBHON M COITMAIBHOM TPaKTHKE.

METAINPEJMETHBIE PE3YJBTATbHI

B cocraBe MeranmpeaMETHBIX PE3YJIbTaTOB BBIICISIOT 3HAUYUMBIC UISI (POPMHUPOBAHUS
MHUPOBO33pEHUST OOIICHAYYHBIC TOHSTHS (3aKOH, TEOPHWs, MPHHIIUI, THIIOTE3a, (aKT, CHCTEMa,
IPOIIECC, IKCICPUMEHT U JPYToe.), KOTOPhIE MCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
npeaMeTax M MO3BOJIAIOT Ha OCHOBE 3HAHWM U3 ATUX MPeIMeTOB (POpPMHUPOBATH MPEICTABICHUE O
[IEJIOCTHOW HAayYyHOW KapTHHE MHUpa, U yHHBEpCalbHBIC y4eOHBIC NEHCTBUS (TIO3HABATEIBHEIE,
KOMMYHHUKATHBHBIE, PETYJISATUBHBIE), KOTOPhIE 0OO0eCreunBaroT (OPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITCIILHOMY TUTAHUPOBAHUIO W OCYIICCTBICHUIO YICOHOM e TSIIEHOCTH.

IMo3HaBaTe/ibHBIe YHUBEpPCAJIbHbIE YUeOHbIE TelCTBHS

ba3oBble JJoruyeckue aeiicTBUSA:

YMEHHSI HCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS TP OCBOCHWUU 3HAHWM:
packpbIBaTh  CMBICI XMMHYECKHX TIOHATHH  (BBIACIATH HMX  XapaKTepHbIC TPU3HAKH,
yCTaHABJIMBaTh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSMHE), UCIIOJIb30BaTh MOHATHUS Ui OOBSCHEHUS
OT/ACIbHBIX (PAKTOB W SIBICHHM, BBIOMpATh OCHOBAHUS M KPUTEPHH IS KiIacCH(pHUKAIUU
XUMHUYECKUX BEIIECTB U XUMUYCCKUX PEAKIUH, yCTAHABINBATh IPUYNHHO-CIICICTBEHHBIC CBS3H
MEXTy 00BEKTaMU M3YUYCHHS, CTPOUTH JIOTHYSCKHUE PACCYKICHUS (MHIyKTHUBHBIC, JICTyKTHBHBIC,
10 aHAJIOTHH ), JeJIaTh BHIBOJIbI M 3aKJIFOUCHHS;

yYMEHHUE MPUMEHSATh B MPOIECCe TMO3HAHUS MOHATHS (TPEAMETHBIC U METaIlPEIMETHBIC),
CUMBOJIMYECCKHE (3HAKOBBIC) MOJCIIH, WCIIONB3YyeMble B XHUMHH, MPEOOPA30BBIBATH IIHUPOKO
NPUMEHSEMbIC B XHUMHH MOJICIIbHBIC TPEJCTABICHUS — XHMHUYCCKHH 3HAK (CHMBOJI 3JIEMEHTA),
XUMHAYeCKass  (GopMyJa HM  ypaBHEHHE XUMHUYECKOW PEaKIMU — TP PEHICHUU
yueOHO-TI03HABATENIBHBIX 3a/lad, ¢ Y4YETOM 3THUX MOJCIbHBIX MPEACTABICHUN BBISBIATH U
XapaKTepPU30BaTh CYIICCTBCHHBIC MPU3HAKM H3y9aeMbIX OOBEKTOB — XMMHYECKHX BEUICCTB U
XUMHYECKUX PEAKIMi, BBIABIATH OOIIHE 3aKOHOMEPHOCTH, NMPUYMHHO-CIICJCTBCHHBIC CBSI3H U
IPOTHUBOPEUHS B U3y4aeMbIX ITPOIIECCAX M SIBICHUAX.

ba3oBble ucciaenoBareabCcKue AeiicTBHSL:



YMEHHME HCIIOJIb30BaTh IIOCTABJIEHHBIE BONPOCHl B Kau€CTBE MHCTPYMEHTA MO3HAHHUSA, a
TaKKe B KaueCTBE OCHOBBI Ui (POPMUPOBAHHS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUM;

npuoOpeTeHNe OMbITa MO IUIAHWPOBAHUIO, OPTaHU3ALMU M TPOBEIACHHUIO YYEHHUYECKHX
HKCTIIEPUMEHTOB, YMEHHE HAOI01aTh 32 XOI0M Mpoliecca, CaMOCTOSTENbHO MTPOrHO3UPOBATH €T0
pe3ynbTar, (GopMyIUpoBaTh OOOOIIEHUS W BBIBOABI IO pe3yjbTaTaM IMPOBEAEHHOTO OIbITA,
WCCIIEIOBaHMSI, COCTABIATh OTYET O MPOJIeTaHHON paboTe.

Pabora ¢ nundopmanueii:

yMEHUE BbIOUpPAaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3IMUHBIX BUJIOB
U (hopM MpeaCcTaBIeHHS, MOyYaeMyIO M3 pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISpHAst TUTEpaTypa
XMMHUYECKOTO COZAEpXkKaHMsI, CIpaBOYHble TMocolus, pecypchl HWHTepHETa), KpUTHYECKU
OILICHUBATh MPOTHUBOPEYUBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPUMEHATh PA3JIMYHbIE METObI M 3aIPOCHI PH MOUCKE U 0TOOpe MH(pOpMaIK U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX ISl BHIIOJTHEHUS YIEOHBIX U TIO3HABATEIbHBIX 33]1a4
orpeeNnEéHHOro THUIIA, npuodpeTeHue OTbITa B obmnactu UCIIOJIb30BaHUS
UH(POPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJaJCHHE  KyJIbTYpOH  aKTUBHOTO
UCIIOJIB30BaHMsl PA3IMYHbIX IOUCKOBBIX CHCTEM, CAMOCTOSTEIBHO BBIOMpPATh ONTHMAJIbHYIO
¢dopmy mpencraBieHus MHOOPMAIMM W HWUIIOCTPUPOBATH pEIIaeMble 3a7add HECIOKHBIMU
cXeMaMu, [uarpaMmamu, IpyrumMu popmamu rpaduku U uX KOMOMHAIUSAMU;

YMEHHME HCIIONIb30BaTh M aHAJIM3UPOBATh B Mpolecce y4eOHOH U HCCieqoBaTeIbCKON
JeSITebHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEIILCKOTO X03HCTBA U TPAHCIIOpTa
Ha COCTOSIHME OKpPY>KaroIleld IPUPOTHON CpeIbI.

KoMmMmyHukaTuBHBbIE YHMBepcalbHble YueOHbIe 1eHCTBHUSA:

yMEHUsSI 3a7aBaTh BOINPOCH (B Xoie muamora W (WJIM) JUCKYCCHH) IO CYIIECTBY
oOcyxaeMoi TeMbl, (OpMyIHpPOBaTh CBOM MPEUIOKEHHS OTHOCHUTENIBHO BBIIOJIHEHUS
MPEUIOKEHHON 3a1a4u;

YMEHHMSI IPEJCTABISITh OJyUYEHHbIE PE3yJIbTaThl I03HABATEIbHOM 1€ATEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNaTb MPE3CHTALMI0 Ppe3yJAbTaTOB BBINOJHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1JabOpaTOpHOrO OMbITA, J1a0OpPaTOPHOM pabOTHl MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

yYMEHMsI y4eOHOro COTPYAHMYECTBAa CO CBEPCTHHUKAMH B COBMECTHOI NO3HaBaTeIbHOU U
HCCJIEZIOBATENbCKON AESITebHOCTH NpPU PEHIeHUH BO3HUKAIOIIUX MPoOJieM Ha OCHOBE yuéTa
OoOIIMX WHTEPECOB U COMNIACOBaHHS MO3UIMH (00CyXkaeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIE
LITYPMbD», KOOPANHALUS COBMECTHBIX ACHCTBUI, ONPENEICHUE KPUTEPUEB IO OLIEHKE KauyecTBa
BBITNIOJIHEHHOH pa0oThl U APYyTHUE).

PeryasitTuBHbIe yHUBepcaJbHble yUeOHbIe 1eCTBHS:

YMEHHE CaMOCTOSITETILHO OIpPENENsTh eI NeATENbHOCTH, TUIAHUPOBATh, OCYIECTBIIATh,
KOHTPOJIUPOBaTb M TPU HEOOXOOUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBHOCTb, BBIOMpATh
HanOonee OQQEeKTHBHBIE CHOCOOBI  pemieHUs Y4eOHBIX H  IIO3HABATENBHBIX 3379,
CaMOCTOSITEJIbHO COCTABJIATh HJIM KOPPEKTUPOBATh MPEJIOKEHHBIN aJropuT™M AEUCTBUU MpuU
BBIMIOJIHEHUU 3aJaHUil ¢ Y4€TOM TMONy4YeHHs] HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTax —
BELIECTBaX U PEAKLMAX, OLIEHUBATh COOTBETCTBUE IIOJYUYEHHOIO pe3yibTara 3asiBICHHON 1€y,
YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/IJIaraeMbl€ B YCIOBUU 3aJJaHUM.

MNPEAMETHBIE PE3VYJIBTATbBI

B cocraBe mnpeaMeTHBIX pE3yJIbTaTOB IO OCBOCHHIO OOS3aTENILHOTO COAEpIKAHMS,
YCTAHOBJICHHOTO JIaHHOM (enepaibHOi paboyeil NporpaMMoi, BBIIEISIOT: OCBOCHHBIC



o0y4alolMMKCS Hay4Hble 3HAaHUS, YMEHHUS U CHOCOObI JACHCTBHM, crenuduueckue s
npeaMeTHol obnactu «XUMHS», BUIBl JEATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIPETAINH, TPEO0OPa30BaHUIO U TPUMEHEHHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYalIHsIX.

K koniy oOyueHus B 8 kiacce mpenMeTHbIE pe3yibTaThl Ha ©a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(POPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TOHATUN: aTOM, MOJIEKyJa, XUMUYECKUN
9JIEMEHT, TMPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OIHOpPOAHAs M
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHTENbHAs aTOMHAas M MOJEKyJspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi 10J11 XMMHUECKOTO JIEMEHTa
B COCIUHEHUHM, MOJSPHBIA OObEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJb,
3NIEKTPOOTPULIATETIBHOCTD, CTEIIEHb OKUCICHHS, XUMUYECKas Peakiys, KiIaccupuKarms
peakLuii: peakMy COEIMHEHUS, PEAKLIUU PA3IOKECHUSI, pEaKLIMU 3aMELICHUS], PEaKLIUU
0o0MeHa, 9K30- ¥ SHIOTEPMUYECKUE PEAKIINH, TETUIOBOK 3(P(PEKT peakiuy, siIpo aToMa,
ANIEKTPOHHBIN CJIOM aToMma, arToMHas OopOHTallb, pajuyC aToMa, XUMHYECKas CBS3b,
IOJIIpHAsl M HENOJSPHAs KOBAJCHTHAsl CBSA3b, MOHHAs CBs3b, MOH, KaTHOH, AHMOH,
pacTBOp, MaccoBas J0JIs BellecTBa (MPOLEHTHAs KOHIIEHTPAlKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX IMOHITHM W NPUMEHSTH 3TH
IIOHSTHS IIPU ONMCAHUU BEILECTB U UX NIPEBPALLEHUM;

UCTIONB30BaTh XHUMHMYECKYI0 CHUMBOJHKY Ui COCTaBle€HUs (OpPMYNl BEUIECTB H
YPaBHEHUI XMMUYECKUX PEAKIIH;

OIPENEIIATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSAX, CTEINEHb
OKHCJICHHS DJIEMEHTOB B OWHApHBIX COCIUHEHHUSAX, NPUHAIKHOCTh BEIIECTB K
onpeneNéHHOMY KJIacCy CO€AMHEHMH 1o QopMmynam, BHA XHUMHYECKOM CBSA3HU
(KOBaJIEHTHAs U MOHHAsI) B HEOPraHUYECKUX COCMHEHUSX;

packpeiBath cMmbica llepuonnueckoro 3akona [[. M. MenneneeBa: 1eMOHCTPUPOBATh
MMOHMMAHHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B llepmonuyeckol cucTeMe, 3aKOHOB COXPAaHEHHUS MacChl BEHIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HUs, 3aKOHa ABOTapo;

ONMCHIBATh M XapaKTepHu3oBaTh TaOmuuHyr ¢opmy Illeprnoandeckoil cuUCTEMBI
XMMHUYECKUX JIEMEHTOB: DPA3JIM4aTh IOHATHS «IVIaBHas moxarpymnmna (A-rpynma)» u
«moboynast mnoxarpynna (b-rpynma)», Manble ¥ OonbliMe MEPUOIBI, COOTHOCUTH
0003Ha4YeHus, KOTOpele uMeroTcs B Tabnuue «llepuonuueckas cucteMa XMMHYECKUX
aemeHToB J[. M. MenzeneeBa» ¢ 4UCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUs aTOMOB
XMMHUYECKUX OJJIEMEHTOB (COCTaB M 3apsii 41pa, oOllee YHUCIO 3JIEKTPOHOB U
pacrpe/ielieHUe UX 110 IEKTPOHHBIM CIIOAM);

KJIacCU(UIUPOBAaTh XUMUYECKHUE DJIEMEHThI, HEOPraHNYECKUE BEIIECTBA, XUMUUYECKUE
peakuuu (MO YUCIYy M COCTaBy YYAacTBYIOUIMX B pPEaKIMHM BEUIECTB, IO TETIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIHME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIacCOB,  TOATBEpXkJas  ONMCaHWE TMpUMEpaMH  MOJIEKYJISPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XMMUYECKUX PEAKLU;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX Ka4y€CTBEHHOIO COCTaBa,
BO3MOKHOCTH MPOTEKAaHUsI XMMUYECKHUX MPEBPAICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIYUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BEIIECTB, MAaCCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIEMEHTa 10 (OpMyJie COCIMHEHUS, MAaCCOBYIO JIONIO BELIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKIlvy;



MIPUMEHSITh OCHOBHBIC OTIEPAIlUU MBICIUTEIHLHOW JESTEIBHOCTH — aHAIW3 M CHHTE3,
CpaBHEHUE, 00001IeHHE, CHCTEMAaTH3aInIo, KiIaccu(ukaiuioo,  BBISBICHUE
MPUYHUHHO-CJIEICTBEHHBIX CBSI3€H — ISl M3YYEHHs] CBOWCTB BEIIECTB M XUMHUYECKUX
peakuuid, eCTEeCTBEHHO-HAay4YHbIE METOMAbl TO3HAHWS — HaOMIONeHNe, W3MEpEeHHe,
MOJIEJTMPOBAHUE, IKCTIEPUMEHT (PEabHbII U MBICTIEHHBIH);

CIIeJIOBaTh MpaBWJaM TIOJB30BaHHUS XUMHUYECKOM TOCyIol u Jab0paTopHBIM
o0opynoBaHHEM, a TakXe IMpaBWIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITIOJTHEHHIO JTa00PAaTOPHBIX XUMHYECKUX OIBITOB TIO TIOTYYCHHUIO
U COOMpaHHMIO Ta3000pa3HBIX BEHIECTB (BOAOPOIA M KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C OMpEeIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA, TJIAHUPOBATh
U MIPOBOAUTH XUMHUYECKHE HKCIEPUMEHTHI TIO0 PACIO3HABAHHUIO PACTBOPOB IIEIOYEH U
KHCIIOT C TIOMOIIIbI0 HHIUKATOPOB (JIAKMYyC, (eHOIPTATCHH, METHIOPAHK U IPYTHE).

K xoniy oOyueHus B 9 kKjacce npeiMeTHbIE pe3ysibTraThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkarb C(hOPMUPOBAHHOCTH Y 00YUAIOUINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKUX TOHSATHH: XMUMHUYECKHH DJIEMEHT, aToM,
MOJIEKyJIa, MOH, KaTHOH, aHUOH, [TPOCTOE BEILIECTBO, CJI0KHOE BEILLIECTBO, BAJICHTHOCTb,
3NIEKTPOOTPULIATENILHOCT, CTENEHb OKHMCIEHMS, XMMHUYECKas peakuus, XMMHUYecKas
CBSI3b, TEIUIOBOU A(PQEKT peakiuu, MOJb, MOJSPHBII 00bEM, pacTBOP, NEKTPOIUTHL,
HEDJICKTPOJIUTHI, DIEKTPOIUTHYECKAsT JUCCOIMALNSA, PpEaKIUH HOHHOTO OOMEHa,
KaTalm3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMble pEeaKIny,
OKHCIIMTEIbHO-BOCCTAHOBUTENIbHBIE ~ pPEAaKLUU,  OKUCIUTENb,  BOCCTaHOBUTEID,
OKHCJICHUE U BOCCTAHOBJIEHHE, aJUIOTPONHUs, aM(pOTEPHOCTb, XUMHMYECKasi CBS3b
(KoBaJIeHTHAasl, MOHHAsA, METaJUIM4ecKas), KpPUCTAJUIMYECKass pemeTKa, KOppo3Hs
METAJJIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOW pEaKkIUH, TMPEIeNbHO IOMyCTUMAst
koHuentpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKHX IMOHSITUH M HPUMEHSTH 3TH
TIOHATHS TIPU ONMCAHUH BEIECTB M UX MIPEBPAILCHHI;

UCIONb30BaTh XHUMHMYECKYI0O CHUMBOJMKY Ul COCTaBi€HUs (OpMyNl BELIECTB MU
YPAaBHEHUN XUMUYECKHUX PEAKLIM;

ONPENEINIATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XHMUYECKMX JJIEMEHTOB B
COEMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAUIEKHOCTh BEILECTB K OINpPEAeIEHHOMY
KJIacCy COEOUHEHUH 1Mo (opmyliaMm, BUJ XUMHUYECKOM CBSI3M (KOBaJEeHTHAas, MOHHa,
METAJUTMYECKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3aps] HOHA IO XHUMHYECKON
(bopmyie, XxapakTep cpeibl B BOIHBIX PacTBOPAaxX HEOPraHWYECKUX COEIUHEHUH, THII
KPUCTAJUINYECKOM PeIIETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMbich Ilepuonnueckoro 3axkona [[. M. MenaeneeBa u 1€MOHCTPUPOBATh
€ro MOHWMAaHMe: ONHCHIBaTh M XapaKTepu3oBaTh TabimmuHyto (opmy [lepronndeckoit
CHUCTEMBbl XMMHYECKHX OJJIEMEHTOB: pa3iuyarb [OHATUS «IJIaBHas MOATpyMIa
(A-rpynmna)» u «mobounass noxarpynmna (b-rpynma)», mManble W OONblLIME TEPUOABI,
COOTHOCHTH O0O3HAueHHsI, KOTOphIE MMEIOTCS B TMEPHOIUYECKOr Tadmuie, ¢
YHCJIOBBIMH XapaKTEPUCTHKAMU CTPOSHHSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCo 3IEKTPOHOB U paclpesieieHue UX IO JIEKTPOHHBIM CIIOSIM),
OOBACHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHHWH CBOMICTB »HJIEMEHTOB U UX
COCIAMHEHUI B Mpeaesax MajbIX MEPHUOIOB M INABHBIX MOATPYII C YUYETOM CTPOCHHS
UX aTOMOB;



KJ1acCU(UITUPOBATh XUMUYECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMHUECKUE
peaknuu (10 YHCITYy M COCTaBy y4YacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIJIOBOMY
a¢dekTy, Mo U3MEHEHUIO CTeNeHEH OKUCIEHUS! XUMUYECKUX 2JIEMEHTOB);
XapaKTepu30BaTh (ONMHUCHIBATh) OOIMKME W cHenu(UYecKue XUMHYECKHE CBOMCTBA
MIPOCTHIX M CIIOKHBIX BEIIECTB, MOITBEPXK/Ias OMMCAHNE MPHUMEPAMH MOJICKYJISPHBIX H
HMOHHBIX YPaBHEHHUI COOTBETCTBYIOLIUX XUMHUUYECKUX PEaKIU;

COCTABJISITh YPABHEHUS AJIEKTPOJUTUUYECKON TUCCOLMALNU KUCIIOT, LIEI0YEH U COJIEH,
TIOJTHBIE ¥ COKpAIIEHHBIE YPaBHEHHUS pEaKIiii MOHHOTO OOMEeHa, ypaBHEHHUsI peaKkui,
MOATBEPXKIAIONINX CYHIECTBOBAHME T'€HETUYECKOW CBS3M MEXAY BELIECTBAMU
Pa3IMYHBIX KIACCOB;

PacKpbIBaTh CYITHOCTh OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO 0anaHca ITUX PeaKIuii;

MIPOTHO3UPOBATH CBOICTBA BEIECTB B 3aBUCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MIPOTEKAHUSI XUMUYECKHX MPEBPAIICHUH B Pa3IMYHBIX yCIOBHSX;

BBIYHCIISITh OTHOCUTENBHYIO MOJICKYIISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIeMEHTa 10 (OpMyJie COSIMHEHUS, MaCCOBYIO JIONIO BELIECTBA B
pacTBope, MPOBOIUTH PACUYETHI 110 YPABHEHUIO XUMHUECKON peaKIny;

coOmofarh TpaBuiia TOJB30BaHUA XUMHUYECKOM TIOCYIOM U  J1abopaTOpHBIM
o0opyoBaHMEM, a TakXKe IMpaBWwia OOpalleHHs C BELIECTBAMU B COOTBETCTBHU C
WHCTPYKIHUSAMH TIO BBITIOJTHEHHUIO JT1a00OPaTOPHBIX XUMUYECKHX OTBITOB TI0 MOTYyYSHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa U YIJIEKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIONINE KaueCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IyTEM XJIOpHI-, OpoMHI-, MOAMI-, KapOoHaT-, docdar-,
CWJIMKAT-, cynab(daT-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHMS W HOHBI H3YYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOIHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;
MIPUMEHSATh OCHOBHBIE OIEPAIMU MBICIUTEIBHOW JESTEIbHOCTH — aHAJW3 W CHUHTE3,
CpaBHEHHE, OOOOLIECHHE, CHUCTEMAaTU3alllio, BBISBICHUE NPUYUHHO-CIEICTBEHHBIX
CBS3e — Ui UW3yYEHUS CBOWCTB BEIIECTB W  XMMHYECKHX PEaKIuil,
€CTECTBEHHO-HAy4HbIE METObI IIO3HAHUS — HAOMIOIEHIE, U3MEPEHEe, MOACITUPOBAHNE,
SKCHEPUMEHT (peajbHblii U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB
Ne HauMeHoBaHue pa3aesioB U
KontpoabHubie
n/n TeM MPOrpaMMbl Bceero
padoThI
Pasnean 1. [lepBoHayanbHbIe XUMHYECKHE IOHATHS
XuMusa — BakHast 001acTh
L1 €CTECTBO3HAHUA U 5
' MPAKTUYECKOMN JAEATEIbHOCTH
JeJI0BEKa
BemectBa 1 xumudeckne
1.2 15 1
peakiuu
Nroro no pazneny 20

Pa3nen 2. BajkHeiilune npeacTaBuTe/ I HEOPraHU4eCKUX BelleCTB

Bosayx. Kucnopon. [lonsitue

2.1 6
00 okcumax
29 Bonopoa. [lonstue o 2
KHCJIOTaX M COJISIX
23 Bopna. PactBopsl. [lonstie 06 5 1

OCHOBAaHMUAX

OCHOBHBIE KJIACCHI
2.4 . 11 1
HEOPTaHWYECKHUX COCTUHCHHIMA

Hroro no pasnemny 30

IIpakTHyeckue
padoThI

DJieKTpoHHbIE (U PpOBbIE)
o0pa3oBare/ibHbIE pecypcChl

bub6moreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmoreka [IOK
https://m.edsoo.ru/7f41837¢
bubmuoreka IIOK
https://m.edsoo.ru/7f41837¢
bubanoreka [IOK
https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

Pasnen 3. [lepuoguuecknii 3axon u [lepuoguveckasi cucrema xumnueckux iemenToB Jl. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuueckas cBa3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE PC€aKIuu


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

[leprognueckuii 3aK0H U
Ilepnonnueckas cucrema

3.1
XUMu4Yeckux 3ymemenToB 1. Y.
MenneneeBa. CTpoeHue aroma
XUMHYECKAS CBA3b.

3.2 OKHUCIUTEIFHO-BOCCTAHOBUTE

JIbHBIC pCAKIIUU

Hroro no pazneny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

15

68

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
bub6moreka [IOK
https://m.edsoo.ru/7f41837¢


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

9 KJIACC

HaumeHoBaHMe pa3iesioB U TeM
NPOrpamMmblI

Ne i/

Pa3znes 1. BemecTBO M1 XUMMUYeCKHE peaKIul

[ToBTrOopenue u yriryOneHue 3HaHUH

1.1
OCHOBHBIX Pa3/eNoB Kypca 8 Kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKUX
' peakiui
13 DIEKTPONUTUYECKAS IUCCOLUALINS.

XuMudeckne pPCaKIuu B paCTBOpPax

Hroro no pasneny

Pazgen 2. Hemerauiibl M UX COeIMHEHUA

OO1m1ast XxapaKTepUCTUKAa XUMUYECKUX

21 aneMeHToB VIIA-rpynnsl. ["anorenst
OO1m1ast XapaKTepUCTUKAa XUMUYECKUX

2.2 aneMeHToB VIA-rpynmsl. Cepa u e€
COECIMHEHMS
OO6mras XxapakTepuCTUKa XUMHUYECKUX

2.3 aneMeHToB VA-rpynmebl. A30T, pochop u ux

COCOAUHECHUA

KoJsimuecTBO 4acos

Bcero

17

KoHTposbHbI IIpakTHYecku

JIEKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcebl

bubmuoreka [IOK
https://m f41a
6

bu6muoreka [IOK

https://m.edsoo.ru/7f41a63
6

bubmoreka [IOK

https://m.edsoo.ru/7f41a63
6

bu6muoreka [IOK

https:/m.edsoo.ru/7f41a63
6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a63
6

bub6moreka [IOK
https://m.edsoo.ru/7f41a63
6



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
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

OO01as XxapaKTepUCTUKa XMMHYECKHX
2.4 aneMmeHToB [VA-rpymnmsl. Yoiepon u
KPEMHUH U UX COCIMHECHHUS

Hroro no paznemny

Pazgen 3. MeTa/iIbl M UX COCIUHEHUSA

3.1 OO01Me CBOMCTBA METAJLIOB

3.2 Bakueiinme MeTauibl U UX COEOIUHEHUS

Hroro no pasneny

Pasznen 4. XumMusa u okpy:kaouas cpeaa

4.1 BemecTBa 1 marepuasl B )KU3HU 4EJI0OBEKA

Uroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

25

16

20

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a63
6

bubanoreka [IOK

https://m.edsoo.ru/7f41a63
6

bub6moreka [IOK
https://m.edsoo.ru/7f41a63
6

bubmmoreka [IOK
https://m.edsoo.ru/7f41a63
6

bubaunoreka [IOK
https://m.edsoo.ru/7f41a63
6



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




ITOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
Ne

Tema ypoka
n/n

1 [Ipenmer xumuu. Posib Xxumuu B
JKU3HU uenoBeka. Tena u BelecTsa

) [TonsTre 0 MeToax MO3HaHUS B
XUMHH
[TpaxTrueckas padora Ne 1

3 «IIpaBuia paboTsl B 1ab0opaTopuu U
pUEMBI OOpALLIEHUS C
Ja00paTOPHBIM 000PYOBAHUEM)

4 YucTele BelecTBa U CMECH.
CriocoOsI pasienenus cmecei
[TpakTuueckas padota Ne 2

5 «Paznenenne cmecelt (Ha mpumepe
OYHMCTKH MOBAPEHHOMN COJIH )»

6 ATOMBI ¥ MOJIEKYJIbI

7 XUMHUYECKUE FNEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB

8 [IpocThlie U coXKHBIE BEUIECTBA

9 ATOMHO-MOJIEKYJISIPHOE yUEHUE

10 3aKoH MOCTOSIHCTBA COCTaBa

BellecTB. XuMudeckas popmyna.

KosnuecTBO 4acos

Bcero

KoHTpoabHBI
e padoThI

IIpakTHyeckun
e padoThl

Jlara
H3y4YeHH
s

DJIeKTpOHHbBbIE N (POBbIE
oOpa3oBaTejibHbIE

pecypchbl

https://m.edsoo.ru/7etb3c3c

https://m.edso00.ru/9f459e9a

https://m.edsoo.ru/ab2as57cb

https://m.edsoo.ru/8dffeead

https://m.edsoo.ru/d9adcf25

https://m.edsoo.ru/434a359
2

https://m.edsoo.ru/3a97f7e6

https://m.edsoo.ru/8d153ab
3

https://m.edsoo.ru/b44af747

https://m.edsoo.ru/3adc28cl


https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1

11

12

13

14

15

16

17

18

19

20

BaneHTHOCTS aTOMOB XMMHYECKUX
OJIEMCHTOB

OTHOCUTEeNbLHAsg aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAS
macca

MaccoBast 1019 XUMHYECKOTO
dJIeMEHTa B COSAUHECHUHU

KomnuecTBo BemecTtBa. Moib.
Monsipras Macca

dusnyeckrue 1 XUMUYECKHE SIBICHUS.
XuMHUecKas peakuus

[Ipu3Haku U ycioBusi IPOTEKAHUS
XUMHYECKUX PEAKIIHI

3aKOH COXpaHEHHUS MACChl BELIECTB.
XUMHUYECKHUE YPABHEHUS
BrrunciaeHus KonudecTBa, MacChl
BEILECTBA 110 YPaBHEHUSIM
XUMHYECKUX PEAKLIHUI
Knaccudukanus xuMuaecKkux
peakiuii (CoeTuHEHUs, Pa3I0KEHU,
3aMEIICHHS, OOMEHA)

M. B. JlomoHOCOB —
Y4EHBI-IHIUKIIONEAUCT.
O06001IeHE 1 CUCTEMATH3AIHS
3HAHWI

KontponpHas padora Nel o teme
«BemecTBa 1 XUMHUYECKHE PEAKIIUN

https://m.edsoo.ru/fac67eel

https://m.eds00.ru/95bcb8f5

https://m.edsoo.ru/668edb4a

https://m.edsoo.ru/8b878fct

https://m.eds00.ru/8421496
3

https://m.edsoo.ru/aalcl52d

https://m.edsoo.ru/b165649
2

https://m.edsoo.ru/fe58191f

https://m.edsoo.ru/213bbeaf

https://m.edsoo.ru/cc95eSed


https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed

21

22

23

24

25

26

27

28

29

30

Bosnyx — cmech razos. Cocran
Bo3ayxa. Kucnopom — 31eMeHT u
npocroe BemecTtBo. O30H

dusnueckue ¥ XUMUYECKUE
CBOMCTBa KHCI0poJa (peakuuu
okucieHus, ropenue). [lonstue 06
OKCHIax

Crnioco0bI mosryueHust KUCI0poaa B
71a00paToOpuu U MPOMBIIIIIIEHHOCTH.
IIpumeHeHue kucnopona

TemutoBoit 3 dekT XuMHUYIeCKOi
peakiuuu, MOHATUE O
TEPMOXHUMHUYECKOM YpaBHEHHH, 3K30-
Y SHJOTEPMHUUYECKUX PEaKIHUIX
TormBo (HedTh, yronb u MeTaH).
3arpsi3HeHue Bo3/1yXa, CloCcoObI €ro
MPEeIOTBPAIICHUS

[IpakTrueckas padora Ne 3 o teme
«Ilonyuyenue u cobupanue
KHCIIOpOJIa, U3YyUEHHE €r0 CBOMCTBY»
Bonopox — anemMeHT u nmpocroe
BelecTBo. Haxoxaenue B mpupoae
duznyecKkue 1 XUMUIECKUE
cBoiicTBa Bostopoa. [Ipumenenue
BOJIOpOJIA

[ToHsITHE O KHCIIOTAX U COJISIX

Crnioco6bI mosryueHust BOIOpoa B
naboparopuu

https://m.edso00.ru/237315cf

https://m.edsoo.ru/67245d2f

https://m.edsoo.ru/896247¢
b

https://m.edsoo.ru/4d71febb

https://m.edsoo.ru/62a6175
2

https://m.edso0.ru/329545¢
9

https://m.edsoo0.ru/2325645f

https://m.edsoo.ru/ac9eb4b5

https://m.edsoo.ru/d743b{8d
https://m.edsoo.ru/8dbbbc9
b



https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/8dbbbc9b

31

32

33

34

35

36

37

38

39

40

[TpakTrueckas pabora Ne 4 o Teme
«Ilony4yenue u cobupanue Bo10po/a,
W3YUYCHHE €r0 CBOMCTBY

MonspHblit 00bEM ra3oB. 3aK0oH
ABoraapo

Brruucnenus o6péma, KonuyecTna
BELIECTBA Ia3a M0 €ro U3BECTHOMY
KOJIMYECTBY BELIECTBA WIH 00BbEMY

Brruncienus o00bEMOB Ta30B 110
YpaBHEHHUIO PEaKIIMi Ha OCHOBE
3aKOHAa 00OBEMHBIX OTHOIIEHUI ra30B

dusnyeckrue 1 XUMAYECKUE
CBOWCTBA BOJbI

Cocras ocuoBanuii. [Ionstue 00
MHJIUKATOpax

Bona kak pactBopuTelb.
HaceplieHHble 1 HEHACHIIICHHBIE
pacTBOopbl. MaccoBas 10715 BeeCcTBa
B pacTBOpE

[Ipaktuueckas padora Ne 5 o teme
«ITpuroroBieHue pacTBOPOB ¢
onpeneneéHHON MacCOBOM JOJIEN
PacCTBOPEHHOTO BEMIECTBA

KontponpHas padora Ne2 o reme
«Kucnopon. Bonopoa. Boga»
Oxcuppl: cocTaB, KiaccupuKaus,
HOMEHKJIaTypa

https://m.edsoo.ru/37a3324a

https://m.edsoo.ru/714a252
d

https://m.edso0o0.ru/2585851
4

https://m.edsoo.ru/ae3d2633

https://m.edsoo.ru/272b514
c

https://m.edsoo.ru/3d2634ef

https://m.edsoo.ru/2b19b4e
1

https://m.edsoo.ru/9t55a219

https://m.edsoo.ru/c1c97fe3

https://m.edsoo.ru/c321335¢


https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514
https://m.edsoo.ru/25858514
https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c

41

42

43

44

45

46

47

48

49

50

[Tonydyenune u XuMHU4eCKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(}OTEPHBIX OKCHIOB

OcHoBaHUs: COCTaB, Ki1accu(uKarms,
HOMEHKJIIaTypa

[Tonydyenue u XuMHU4YeCKHUE CBOMCTBA
OCHOBaHUH

Kucnotsr: cocras, knaccuduxanus,
HOMEHKJIaTypa

HOHy‘{CHI/Ie U XUMHYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenaHue): HOMEHKIIATypa,
CHOCOOBI OYYEHUS, XUMUYECKUE
CBOMCTBA

[IpakTnueckas padora Ne 6. Pemenue
HKCTIEPUMEHTAIBHBIX 33139 IO TEME
«OCHOBHBIE KJIaCChl HEOPIaHUYECKHX
COETUHEHUIY

I'eHeTnueckas cBsA3b MEKIY
KJIaCCAMH HEOPTaHUYECKUX
COCIMHCHHUI

O06o0011eHNE U CUCTEMaTHU3aIUs
3HAHUU

KontponwHas pabora Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKHUX
coequHeHn"

https://m.edsoo.ru/bce52bca

https://m.edsoo.ru/cad9bc8a

https://m.edsoo.ru/eb3b238
b

https://m.edsoo.ru/c589a687

https://m.edsoo.ru/d2cc4664

https://m.edsoo.ru/66bad57a

https://m.edsoo.ru/ef5f5b6d

https://m.edsoo.ru/3eafb436

https://m.edsoo.ru/aedf982¢

https://m.edsoo.ru/53e¢93cf2


https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
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52
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59

[TepBbie moMBITKY KIacCUpUKAITIT
XUMHUYECKUX JIeMEHTOB. IloHsaTue o
TPYMIIAaX CXOJIHBIX 3JIEMEHTOB

Ilepunonuyeckuil 3aK0H U
Ilepnonnyeckas cucrema
XUMHUYeCKuX 35emeHnToB /I, .
Meunneneena

IIepuonsl, rpymIibl, MOATPYIIIIbI

Crpoenne atoMoB. CoCTaB aTOMHBIX
saep. M3otornbl

CtpoeHue 3eKTPOHHBIX 0007I0UeK
aToOMOB 3JIeMeHTOB Ilepunonnyeckon
cuctemsl [. 1. MeHnneneeBa

XapaKkTepHuCcTUKa XUMHUYECKOTO
AJIEMEHTA 10 €r0 MOJI0KEHHUIO B
ITepuonuueckoit cucreme /1. 1.
Menneneesa

3unavyenue [leproanueckoro 3aKoHa
JUTSL pa3BUTHA HAYKU U TIPakTUKH. [1.
N. MenpeneeB — y4€HbIi, Ie1aror u
rpa)xIaHuH

PesepBubIil ypok. O600meHue 1
cUCTeMaTHu3alus 3HaHuH /
Bcepoccuiickas npoBepouHas pabota
KontponsHas padorta Ned o teme
«Ctpoenne aroma. XUMHYECKas
cBs13b» / Beepoccuiickas
poBepovHas paboTa

https://m.edso00.ru/45¢cb955f

https://m.edsoo.ru/acfe3f3c

https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fbl

https://m.edsoo.ru/fb64d6ef

https://m.edsoo.ru/3627atb4

https://m.edsoo.ru/83762¢9
5

bubmuoreka [IOK
https://m.edsoo.ru/00adb33c¢

bubmuoreka [IOK
https://m.edsoo.ru/00adb48
6



https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
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61

62
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64

65

66

67

68

ONeKTPOOTPULATETLHOCTh aTOMOB
XUMHUYECKUX JIEMEHTOB

Honnag xummuueckas cBsI3b

KoBasneHTHas nonsipHas XUMu4eckas
CBSI3b

KoBanenTtHas HenossipHas
XUMHUECKasl CBS3b

CreneHp OKUCIICHHS

OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIC
peaxiuu

OKHCIIUTEIIA U BOCCTAHOBHUTEIIHN

PesepBubIil ypok. O600meHIE 1
cHCTEeMaTh3alus 3HAaHUU 110 TeMe
«Ctpoenne aromMa. XuMHUECKas
CBSI3b»

PesepBubIil ypok. O6001eHnEe 1
cucTeMaTHU3alusa 3HAaHUU

OBIIEE KOJIMYECTBO YACOB 110
[NPOI'PAMME

68

https://m.edsoo.ru/2667a76
6

https://m.edsoo.ru/2628cf49
https://m.edso00.ru/67tb6476

https://m.edsoo.ru/f32e6211

https://m.edsoo.ru/fe73b9dc

https://m.edsoo.ru/665¢2d2
d

https://m.edsoo.ru/eb26426
4

https://m.edso00.ru/62539d2
C

https://m.edso0o0.ru/c8769b1
b



https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b
https://m.edsoo.ru/c8769b1b

9 KJIACC

N KosimuectBo yacos Hdara DJIeKTpOHHbIe NN (ppoBbIE
o
/ Tema ypoka B KoHTpoabHbI IIpakTH4eckn H3y4YeHH o0pa3oBareJibHbIE
n/n cero
e padoThI e padoThI | pecypchl
[Teproanueckuii 3aK0H.
ITepuonnueckas cuctema
P 1 https://m.edsoo.ru/ac197bf5

XUMHYECKHUX 31eMeHToB /1. H.
Meneneena

3aKOHOMEPHOCTH B U3MEHECHUHU
CBOMCTB XUMHUYECKUX JIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX MEPHOAOB

https://m.edsoo.ru/d96e16b
HEOpPraHNYeCKUX BEHICCTB 9

Knaccudukanus 1 HoMeHKIaTypa

Buapl XMuMUUECKON CBSA3U U TUIIEI

. 1 https://m.edsoo.ru/e39821fc
KPUCTALUTUICCKUX PEMIETOK
KontponsHas padora Nel o Teme
«HOBTE) pemHe 1 yryonenue 1 1 https://m.edsoo.ru/2a531ece
3HAHUI OCHOBHBIX pa3/ieioB Kypca
8 xmacca»
Knacenuars xumiraeciux 1 https://m.edsoo0.ru/61{97329

peakuuii o pa3IMYHbIM IIPU3HAKAM

IloHsiTHE O CKOPOCTH XUMHUUYECKOU
peakuuu. [loHITHE O TOMOTEHHBIX H 1 https://m.edsoo.ru/e73c3ef4

TCTCPOTCHHBLIX PCAKIUAX

[ToHsATHE O XUMUYECKOM
paBHOBecuH. DaKTOPBHI, BIUAIOLINE 1 https://m.edsoo.ru/afbc35b2

Ha CKOPOCTHb XUMHYSCKON pcakuuu


https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/afbc35b2
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11

12

13

14

15

16

17

18

Y TIOJIO)KEHHUE XUMHUYECKOTO
paBHOBECHS

OKHMCIUTENbHO-BOCCTAHOBUTEIbHBI
€ peakuuu

Teopust 7IEKTPOTUTHUECKOI
muccouunanuu. CUnbHbIe U ciadbie
AIIEKTPOJIUTHI

HonHbIe ypaBHEHHSI peakuui

XHUMHYECKHE CBONCTBA KUCJIOT U
OCHOBAHUU B CBETE NIPEACTABICHUI
00 AIIEKTPOIUTHYECKOM
JUCCOIAITH

XHUMHUUYECKHE CBOMCTBA COJICH B
CBETE MpeACTaBlIeHU 00
AIIEKTPOIUTHUYECKOU TUCCOLUALINN

[TousiTne o rumponuse conen

O0001eHUE U CUCTEMATU3ALUSA
3HAHUHN

[TpakTrueckas padora Ne 1.
«Perenue sKcriepuMeHTaNbHbBIX
3a71a49»

KontponpHnas pabora Ne2 o teme
«DNEKTPOIUTHYECKAS
quccouuanus. XuMHUecKue
peakluu B paCTBOPAX»

OO0m1as XxapakTepUCTUKA rajJOreHOB.

XUMHUYECKHE CBOMCTBA HA PUMEPE
XJopa

https://m.edsoo.ru/16ddaal?

https://m.eds00.ru/965c6a66

https://m.edsoo.ru/43f4b85¢c

https://m.edsoo.ru/9adee23c¢

https://m.edsoo.ru/339ae525

https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322btb

https://m.edsoo.ru/c172d37
d

https://m.edsoo.ru/2b5a216
2

https://m.edsoo.ru/c3eaeb47


https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47
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20

21

22

23

24

25

26

27

Xnoposoaopoa. CosnsiHast KUCIIOTa,
XUMHYECKUE CBOICTBA, MOTyUeHHE,
NpUMEHCHHE

[Tpaktuueckas padora Ne 2 o Teme
«ITomydeHnue coNsTHOM KUCIIOTHI,
U3y4EeHHUE €€ CBOWCTBY

Brruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIni, €Clii OJUH
U3 peareHTOB J]aH B H30BITKE

OO6111as xapakTepUCTHKA HJIEMEHTOB
VIA-rpynmst

AnnorponHbie MOAU(UKAITIH
cepbl. HaxoxneHue cepbl U €€
COEIMHEHMI B IIPUPOJIE.
XUMHUYECKHE CBOMCTBA CEPhI
CepoBonopon, CTpoeHue,
du3nUecKre 1 XuMHUIECKHe
CBOMCTBa

Oxkcunpl cepsl. CepHas KUCIIOTA,
du3nueckre 1 XuMHUIECKHUe
CBOMCTBA, IPUMEHEHUE

XUMUYECKUE PEAKIIUH, JICIKAILIUE B
OCHOBE TIPOMBIIIJIEHHOTO CrIoco0a
MOJIYYEHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE

OKpY Kalollen cpebl
COCIMHEHUSIMU CEPBI

Brruncnenne MmaccoBoOH 0N
BBIXOJ[a TTPOJIYKTA PEAKIIUH

https://m.edsoo.ru/daf6b6e?

https://m.edsoo.ru/9a2bd4de

https://m.edsoo.ru/fa37c94c

https://m.edsoo.ru/e79¢ebfal

https://m.edsoo.ru/5¢3339b
d

https://m.edsoo.ru/384dcc68

https://m.edsoo.ru/ae5652t6

https://m.edsoo.ru/acc7d4bf

https://m.edsoo.ru/7dac2b46


https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
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29

30

31

32

33

34

35

OO0m1as XxapakTepUCTHUKA AIIEMEHTOB
VA-rpynmsl. A3or,
pacnpocTpaHeHue B IpUpoe,
buznyeckrue u XUMUYECKHe
CBOMCTBa

AMMUaK, ero pu3nuecKue u
XMMHYECKHE CBOMCTBA, OJTyYEHUE
Y IPUMEHEHUE

[Tpaktuueckas padora Ne 3 o Teme
((HOJIy‘-ICHI/Ie aMMUaKka, n3y4CHuc
€ro CBOMCTB»

A3OTHas KUCNoTa, e€ puznyeckue u
XUMHUYECKHE CBOMCTBA

Hcnonb30BaHre HUTPATOB M COJICH
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
ynoOpeHuid. XuMHUYECKOe
3arpsisHEHUE OKPYXKAIOIIeH cpenbl
COEIMHEHUSIMU a30Ta

®dochop. Oxcua pocdopa (V) u
docdopnas kucinora, puznuecKue
U XUMUYECKHE CBOMCTBA,
MOJyueHue

Hcnonb3oBanue ¢pocdaros B
Ka4eCTBE MUHEPATLHBIX
ynoOpeHuid. 3arps3HeHNE
pUpOAHOU cpeabl hocharamu
Yoiepon, pacipocTpaHeHUE B
npupoje, pusudeckue u
XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/6bfdf145

https://m.edsoo.ru/e69bfb&9

https://m.edsoo.ru/f4¢c23a53

https://m.edsoo.ru/f2d85456

https://m.edsoo.ru/7fbdef49

https://m.edsoo.ru/c8af’5{46

https://m.edso0.ru/79¢51b8

https://m.edsoo.ru/eal 6ee43


https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43
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41

42

43

Oxkcuapl yrepoaa, ux pusnueckue
Y XMMHYECKHE CBOMCTBA.
DKOJIOTHYECKHUE MPOOTIEMBI,
CBSI3aHHBIE C OKCHJIOM YIJIepo/a
av)

VYronpHasg KUCIIOTa U €€ Cou

[TpakTtuueckas padora Ne 4 o Teme
"TlomyueHune yriaeKkucioro rasa.
KauectBennas peakuus Ha
KapOoHaT-uoH"

[TepBoHavanbHBIE MOHATUS 00
OpraHMYEeCKHUX BEILECTBAX KAK O
COCIMHEHUSAX YITIEPOAA

Kpewmuuii u ero coenuHeHust

[Tpaktuueckas padora Ne 5.
PCHIGHI/IG BKCHepI/IMeHTaJIBHBIX
3aJa4 110 TeMe «BaxkHenmme
HEMCTAJIJIBI 1 UX COCAUHCHUS

KonTponbehas pabora Ne3 no Teme
«BaxHelnmue HeMeTaulbl U UX
COEJIMHEHUS

OO61mas xapakTepucTuka
XUMUYECKHUX IEMEHTOB —
MeTauioB. MeTamndeckas CBA3b U
METAJNIMYECKAs] KPUCTAIUINYECKAS
pemérka. ®u3nyeckKue CBOMCTBa
METAJIJIOB

https://m.edsoo.ru/a6915c¢71

https://m.edsoo.ru/36a13d9
9

https://m.edsoo.ru/4de4a8dc

https://m.edsoo.ru/822{b263

https://m.edsoo.ru/1e94ee3a

https://m.edsoo.ru/d72fa3e8

https://m.edsoo.ru/f5bae73d

https://m.eds00.ru/8319291
1



https://m.edsoo.ru/a6915c71
https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/822fb263
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/d72fa3e8
https://m.edsoo.ru/f5bae73d
https://m.edsoo.ru/83192917
https://m.edsoo.ru/83192917
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XHUMHUYECKHE CBOMCTBA METAIIIOB.
DIEeKTPOXUMHUYECKUHN P
HaIpsKEHUH METAIIIOB

O61ue crocoObl MOTydYeHUst
MetamioB. CriinaBel. Beruncinenus
M0 YPABHCHHUSIM XUMHUYECKUX
peakIui, eClii OJJUH U3 PEarcHTOB
COZIEPYKUT MPUMECH

ITonsiTHE O KOPPO3UM METAILIOB
[llenounbie MeTaJIIbI

Oxcuapl ¥ THAPOKCUABI HATPUS U
KaJINS

[I{enouHO3eMeENbHBIE METAIIBI —
KaJbIUNA U MarHui

Baxueiinie coeqMHEHUS KaJIbIIN

O0001IeHNE U CHCTEMATH3AIUSA
3HAHUM

JKécTtkocTh BOIBI M CITOCOORI €€
yCTpaHEHUS

[IpakTnueckas pabora Ne 6 o Teme

"YKECTKOCTEL BOABI U METOMEI €€
ycTpaHeHus"

AJTTOMUHUH

AmdoTepHbIe CBOMCTBA OKCHIA U
THJIPOKCHU/IA

Kenezo

https://m.edsoo.ru/5a41d1d
4

https://m.edsoo.ru/435b87d
4

https://m.edsoo.ru/2¢c28f427
https://m.edsoo.ru/c86edb4a

https://m.edsoo.ru/4fdeclae

https://m.edsoo.ru/2bb5cf7b

https://m.edsoo.ru/85¢2¢cal6

https://m.edsoo.ru/593adab7

https://m.eds00.ru/869{76b9

https://m.edsoo.ru/66916¢cdd

https://m.edsoo.ru/37e¢792ee
https://m.edsoo.ru/82b7fa7d

https://m.edso00.ru/b3996d2
a



https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/435b87d4
https://m.edsoo.ru/435b87d4
https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/869f76b9
https://m.edsoo.ru/669f6cdd
https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/b3996d2a
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OKcuibl, THIPOKCHIBI M COTTH
xenesa (I1) u xxenesa (11I)

O0001EeHUE U CUCTEMATHA3ALUSA
3HAHUH

[TpakTruueckas padora Ne 7.
Petienne sxcriepuMeHTaIbHBIX
3a7a4 1Mo Teme «BakHenme
METaIbl U UX COCTUHEHUS

BerarcieHus mo ypaBHEHUAM
XUMUYECKUX PEAKIINi, €CJIM OTUH
W3 pearecHTOB JIaH B U30BITKE WU
CONIEPKHUT MPUMECH. Berancnenus
MacCOBOH JI0JIM BBIXOJIa MPOTYKTa
peakuuu

0O0001eHne U cCUCTEMAaTH3 AU
3HAHUMN

KonTponbshas pabora Ned o Teme
«Baxnenmue MeTauibl U UX
COEJIMHEHUS

BemecTtBa u marepuainsl B
MOBCETHEBHOM KU3HU YEJIOBEKA
XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpe/ibl

Ponb xuMuu B perieHun
HKOJIOTMUECKHUX IIPodIeM
PesepBHbIii ypok. O60011eHNE T
CHUCTEMaTHU3alMsl 3HAHUI

https://m.edsoo.ru/c3f79221

https://m.edsoo.ru/dbd9at72

https://m.edsoo.ru/462adf7f

https://m.edsoo.ru/a7a5913a

https://m.edsoo.ru/eed7f912

https://m.edsoo.ru/5b49921
8

https://m.edsoo.ru/483adc3a

https://m.edsoo.ru/f31919fd

https://m.edsoo.ru/a98127b
9
https://m.edsoo.ru/1¢c36484
7



https://m.edsoo.ru/c3f79221
https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/462adf7f
https://m.edsoo.ru/a7a5913a
https://m.edsoo.ru/eed7f912
https://m.edsoo.ru/5b499218
https://m.edsoo.ru/5b499218
https://m.edsoo.ru/483adc3a
https://m.edsoo.ru/f3f919fd
https://m.edsoo.ru/a98127b9
https://m.edsoo.ru/a98127b9
https://m.edsoo.ru/1c364847
https://m.edsoo.ru/1c364847

67 PesepHbIii ypok. O6001eHE 1

cUCTeMaTHu3aIys 3HaHUH

68 PezepHblit ypok. O0001eHue u

cUCTeMaTH3alysa 3HaHUN

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68

https://m.edso00.ru/56{46bf5

https://m.edsoo.ru/b221b45
c


https://m.edsoo.ru/56f46bf5
https://m.edsoo.ru/b221b45c
https://m.edsoo.ru/b221b45c




MPOBEPSEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM

OBPA3OBATEJIbHOM ITPOI' PAMMBbBI

8 KVIACC

Kox
NMpoBepsieMoOro
pe3yiabTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMble MpeaAMeTHbIE Pe3yJabTAThl OCBOEHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHus

ITo Teme: «IlepBoHaUaIbHBIE XUMUYECKUE TTOHATUS»

pacKpbIBaTb CMBICJ OCHOBHBIX XUMHYECKMX IIOHSATHUW: aTOM,
MOJIEKYJIa, XHMHYECKHUH DJJIEMEHT, MIPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OOHOpPOAHAS W HEOMHOPONHAs), BaJCHTHOCTH,
OTHOCUTEJIbHAs AaTOMHAasi M MOJIEKYJIpHAsT Macca, KOJIMYECTBO
BEILIECTBA, MOJb, MOJISIpPHAs Macca, MaccoBas J0JS XUMHYECKOTO
DJIEMEHTA B COCIUHEHWH, MOJISIPHBIM OO0BEM, XMMHYECKas peaKilus,
KIaccupUKalUsl  peakiuii: peakuud  COCOUHEHHs,  peakKluu
pa3lIOKEeHMsI, PpEaKIMu 3aMEIICHUs, peakiuu OOMEeHa, OHK30- |
SHIOTEPMUYECKUE DPEAKIUH, TerIoBoM 3¢ (deKT peakuuu, pacTBOp,
MaccoBas J10J1s BelecTBa (MPOIeHTHAs! KOHIICHTPAIIHsI) B paCTBOPE
WJUTIOCTPUPOBATH B3aWMOCBSA3b OCHOBHBIX XHMHYECKUX MOHATHH M
MPUMEHSATDH 3TU NOHATHUS IPU ONMHUCAHUM BEIIECTB U UX MPEBPALCHUN
UCIOJIb30BaTh XUMHYECKYIO CHUMBOJUKY AJI COCTaBiIeHHsS (HopMyi
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKLIHI

pacKpbIBaTb  CMBICI  3aKOHOB  COXPAaHEHHMS MAacChl  BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYE€HHUSA, 3aKOHa
ABoraapo

OTpEAENATh  BAJICHTHOCTH aTOMOB 3JEMEHTOB B  OMHAapHBIX
COEMHEHUX

KIIACCU(UIIUPOBATh XHUMHUYECKHE peakiuu (10 YHCIy U COCTaBy
YYaCTBYIOIIHUX B PEAaKIMH BEIIECTB, M0 TEINIOBOMY 3PQEKTY)
BBIYUCIIATH OTHOCHUTENIBHYIO MOJEKYJISPHYI0 M MOJSPHYK) MAaccChl

BC€IICCTB
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BBIUHCIISTH MAacCOBYIO JIOJIIO XMMHMYECKOIO 3JeMEHTa MO0 Qopmyiie

COCIMHEHMS,
BBIYHC/ISTH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

NPUMEHSITh €CTECTBEHHOHAYYHBIE METObI TIO3HAHUS — HAOIIOCHHE,
U3MEpEeHHe,  MOJCIMpPOBAaHHE,  OJKCIIEPUMEHT  (pealbHBIl U
MBICJICHHBIN )

ITo Teme: «BaxkHeimme npeacTaBUTENN HEOPTAHUYECKUX BEIIECTBY

PAaCKpbIBaTL CMBICI OCHOBHBLIX XHWMHWYCCKHX TOHSITHH: OKCHn,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

OonpeaACIATb MPHUHAMJIC)KHOCTb BCHICCTB K OHpCI[CJ'IéHHOMy KJ1acCy

COeIMHEHUH 1o Gpopmynaam
KJIaccu(UIMpPOBaTh HEOPraHUYECKUE BELIECTBA

XapaKTCPU30BaATh (OHI/ICBIBaTB) 06H_[I/IC XHUMHUYECKHE CBOMCTBA BCIICCTB
Pa3INIHBIX KJI1aCCOB, MMOATBEPpIKAAA OIIMCaHHuEC npuMepamMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIUX XUMUNYCCKUX peaKLII/Iﬁ

IIPOIrHO3UPOBATH CBOMCTBA BCIIECTB B 3aBHCHMOCTH OT HX
KaQ4€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IPOTCKAHUSA XHUMHUUYCCKHUX

npeBpameHHﬁ B PpA3JIMYHBIX YCIOBHUAX

cleoBaTh MpaBWiIaM  TOJB30BaHMS XUMHUYECKOM TMocymnoil u
nabopaTopHBIM O0OPYIOBAaHUEM, a TAKXKE MpPaBHIIaM OOpaICHHS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00paTOPHBIX XMMUYECKHX OMBITOB MO TOJYYEHHIO U COOMPAHHUIO
ra3zo00pa3HbIX BeEIIeCTB (BOAOPOJAA W KHUCIOPOMAA), MPHUTOTOBICHHUIO
pacTBOpPOB C OMNPEAEIEHHOM MacCOBOM JOJIEM PAcTBOPEHHOIO
BEIIECTBAa, IUIAHUPOBATH U MIPOBOIUTH XUMUYECKHE IKCTIEPUMEHTHI IO
pacrlo3HABAHUIO PACTBOPOB IMIEJIOUYEed W KHCIOT C TIOMOIIBIO
WHIUKATOPOB (JTakMycC, peHoN(TaIenH, METUIIOPAHXK U JAPYTHE)
IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKON pEeaKIun

I[To Teme: «llepuogmueckuii 3akoH u Ilepuogmueckas cucrema
xumuuecknx anementoB [l. M. MengeneeBa. CTpoeHue aToMOB.
XumMuueckast ¢Bsi3b. OKHCINTEIEHO-BOCCTAHOBUTEILHBIE peakurumn»
pPacCKpbiBaTb CMBICJI OCHOBHBIX XHMHUYCCKUX HOHATHH: AApPO aroma,
JNIEKTPOHHBIA CJIOM aroMa, aroMHas oOpOuTanb, pajuyC aroma,

XUMHYCCKasA CBsA3b, IOJAPHAsA MW HCIOJApHAsA KOBAJICHTHAA CBA3b,
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ANEKTPOOTPHUIIATEIbHOCTh, HWOHHASl CBA3b, HMOH, KaTHOH, AaHWOH,

CTCIICHb OKHUCJICHUA
KJ'IaCCI/I(l)I/II_II/IPOBaTB XUMHNYCCKHUEC DJICMCHTBI

OIKCHIBaTh W XapaKTepu30BaTh TaOmMuHyro (opmy Ileprommueckoit
CUCTCMbl XUMHYCCKUX JOJICMCHTOB: pPA3JIMYaTb IMOHATUA «TJIaBHAA
nonrpynmna (Arpymma)» W «mobouHas mnoarpynma (brpymma)y,

«MaJIble» U «OOJIBIIHEY MEprUOAbL

packpbiBaTh cMbIci llepuoguueckoro 3akona J[.M. Menneneesa:
JIEMOHCTPHUPOBATh OHUMAHUE MTEPUOINYECKON 3aBUCUMOCTH CBOMCTB

XUMHUYCCKHX DJICMCHTOB OT HMX ITOJIOXKCHHA B Hepnozu/lqecxoﬁ CHUCTEMC

COOTHOCUTH  00O3HA4eHHUs, KOTOpble MMEITCS B  Tabiuue
«llepuognueckass  cucremMa  XUMUYeCKMX  3nemeHtoB  J[.M.
MeHnaeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHYECKUX OJJIEMEHTOB (COCTaB M 3apsan sAapa, oOliee 4YHucio

QJICKTPOHOB U paCHPCACIICHUC UX I10 JICKTPOHHBIM CJ'IOHM)

ONnpeCaAciIsITh CTCIICHDb OKHCJICHUA DJICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

OTpEACNATh BUA XUMHYECKOH CBs3U (KOBAJICHTHAsT M HWOHHAs) B

HEOPTaHNUYCCKHUX COCANMHCHUAX

IIpoBepsiemble MpeAMeTHBbIE Pe3yJ1bTAThl OCBOCHHUSI OCHOBHOM
o0pa3oBare/ibHOI MPOrPaMMbl OCHOBHOTO 00111er0 00pa3oBaHust

ITo Teme: «BeliecTBO U XMMHUYECKast PEAKLIHS

PACKpPBIBATL CMBICJI OCHOBHBIX XHWMHWYCCKUX MMOHSATHUH: pacTBop,
SJICKTPOJIUTBI, HECO3JICKTPOJJUTBI, 3JICKTPOJIUTHUYCCKAd AUCCOLHAINA,
p€aKkunu HMOHHOIO O6M€Ha, KaTtajin3arop, XUMHYCCKOC PAaBHOBCCHUC,
O6paTI/IMLIe n H606paTI/IMBIe pcaknuunu,
OKHCIINTCIBHOBOCCTAHOBUTCIIBHBIC p€aKkumnu, OKHCIINTCIIb,
BOCCTAHOBHUTCIIb, OKHCIICHUEC W BOCCTAHOBJICHUC, aJUIOTPOIINA,
an)OTepHOCTI), XUMHUYCCKas CBA3b (KOBaJ'IeHTHaSI, HWOHHAas,
MCTaJ'IJ'II/ILICCKaH), KpUCTAJUINYCCKaA peméTKa, CIIIaBbI, CKOPOCTb

XMMHYECKON peaKiuu
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HUITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATHUA U

MPUMCHSATDH OTU IMOHATHS ITPU OIIMCAaHUU BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

COCTaBJISATh YPaBHEHUS HICKTPOIUTHUYECKOM JUCCOLUALMU KHUCIIOT,
LIeJIOYe M COJIeH, IOJIHBIE M COKpAllCHHBbIC YPAaBHEHMS PEaKIMil

WOHHOI'0 0OMEHa

pacCKkpriBaTb CYHIHOCTH OKHCIHWTCIBbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ

MOCPENICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii
IIPOBOJUTH PAacUYETHI 10 YPABHEHUIO XUMHUECKOM peakunun

IIo Temam: «HeMeTannbsl M HMX COEAUHEHUS» U «MeTamnsl U HX

COCAUHCHUA»

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CIENU(PUIECKIE XUMUIECKHIE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEILECTB, MOATBEPXKIas OINUCAHUE
IIpUMEPaMHU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XUMHUYCCKHUX peaKHI/Iﬁ

COCTaBJIATh YPaBHEHHUS pPEAKLM, MMOITBEPKIAIOUINX CYIIeCTBOBAHUE

TeHETHYSCKOM CBSI3U MCXKY BCUICCTBAMU PA3JIMYHBIX KJIIAaCCOB

IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTHU HNPOTCKAHUA XHUMHYCCKUX HpeBpaIHCHI/Iﬁ B pa3JIMYHBIX

YCIOBHSIX

CJIeZIoBaTh  MpaBHJAM  IOJIb30BAHHUS XUMHUYECKOW TMOCYIOW W
nabopaTopHBIM 00O0PY/IOBaHHEM, a TaKXe MpaBuUiIaM OOpallleHUs ¢
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSMHU TII0 BBITOJHEHUIO
na60paT0pHHx XUMHUYCCKHX OIIBITOB IO TOJYUYCHUIO U CO6I/IpaHI/IIO

ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKHCIIOTO ra3a)

NPOBOAMWTH PEAKIMH, TOATBEP)KAAIONINE KAYeCTBEHHBIH COCTaB
Pa3IMYHBIX BCUICCTB: PACIO3HABATH OIIBITHBIM HyTéM XJiopuna-,
Opomun, wommna, kapOonar, docdar, cunmkar, cyabdar,
TUAPOKCUAWOHBI, KATUOHBI aMMOHHA, HOHBI HM3YYCHHBLIX MCTAJIJIOB,

MIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIraHUYECKHUX BELIECTB
[To Teme: «XuMHs ¥ OKpY’KaroIIas cpeaar»

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYeckux mnoHsatuii: [IJK
BEILECTBA; KOPPO3Hs METAIIIOB

MPUMEHATh OCHOBHBIE OIEpPALNU MbICIUTEIBHON NEATEbHOCTH —
aHaMM3 ® CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTEMaTH3AIlHIo,

BBIABJICHUC MIPUYUHHO-CIICACTBCHHBIX CBsI3EH — JJIs1 U3y4YCHUA CBOICTB



BE€IICCTB M XHMHWYCCKHX peaKHI/Iﬁ; CCTCCTBCHHOHAYYHBIC MECTOABI
IIO3HAHUA — Ha6J'IIOI[€HI/Ie, N3MCPCHUC, MOJACIIMPOBAHUC, SKCIICPUMCHT

(peasbHBIN U MBICIICHHBIN)
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IIpoBepsieMblii 3JIEMEHT CONEPKAHUSA

[lepBoHauanbHbIE XUMUYECKUE MTOHATHUS

[Ipenmer xumuu. Ponb XuMHUM B KU3HM YENOBEKA. XUMHSI B CHCTEME HAyK.
Tena u BemectBa. PU3MYECKUE CBOMCTBA BEUIECTB. ATperaTHoe COCTOSHUE

BCIICCTB

IlonsTHe 0 MeTOAax MO3HAHUSA B XUMHH. YHCTHIE BEIIECTBA U CMECH. CnocoObl

pa3zaesieHust cMecen

ATOMBI W MOJICKYJIBL. Xumuueckre dieMeHTB. CHMBOIBI XMMHYECKHX

3JICMCHTOB. HpOCTBIe M CJIOXKXHBIC BCIIICCTBA. ATOMHO—MOJ'ICKy.TIHpHOC YUYCHHUC

Xumuueckass Gopmyna. BareHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHOCUTENbHas  aroMHas — Macca.
OTtHocuTenbHas MOJIEKYJIsipHast Macca. MaccoBast 10J1s1 XMMUYECKOTO dJIeMEHTa

B COCAMHCHUN

KonuuectBo BemiectBa. Monb. MonsipHass macca. B3anmocBsi3b KOIM4YECTBa,
MacChl W 4YHCJIAa CTPYKTYPHBIX €IWHHI] BemiectBa. Pacuérel mo dopmynam

XUMHUYECKUX COCTUHEHUI

dusnyeckue U XMMUYECKHUE BICHUSA. XUMUYECKas peakuus U e€ NMPU3HAKHU.
3aKoH COXpaHEHMsI MacChl BEIIECTB. XUMUueckue ypaBHeHus. Kinaccupukanus

XUMHUYECKHUX PeaKiuil (COeNnHeHUs, pa3IoKEHHs, 3aMeIlleHus, OOMeHa)

XUMUYECKUN IKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH MOCYI0M, C MpaBUiIaMH
pabotel B mabopatopuu W TpuéMamMu oOpalieHus ¢ Ja0OpaTOPHBIM
o0opyaoBaHuEM, H3yuye€HHE M oONucaHue (U3NMUECKHMX CBOWCTB 00pa3loB
HEOPraHWYECKUX BEUIECTB, HaOmroneHue ¢u3nyeckux (TUIaBICHHE BOCKA,
TasHUE JIbJa, pACTUPAHUE caxapa B CTyNKe, KUMIEHUE U KOHACHCALUS BOJBI) U
XUMHUYECKMX  (TOpEHHME  CBEYM, NpOKaJMBaHUE MEIHON  IPOBOJIOKH,
B3aUMOJICUCTBHE MeJla C KHCJIOTOW) SBJICHUH, HAONIONEHHWE W OIMCaHHE
MPU3HAKOB TMPOTEKAHMsS] XUMHUYECKHX peakuuid (pasliokeHHe caxapa,
B3aUMOJICUCTBHE CEPHOM KHUCIOTHI C XJOPHIOM Oapusi, pas3JIoKCHHE
ruapokcuaa Meau(ll) mpu HarpeBaHuuU, B3aUMOJACUCTBHUE XKeje3a C pacTBOPOM

conmu meau(Il), uzydyeHue cmocoOoB pasaeneHus: cMmecei (C TOMOIBI0 MarHuTa,
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(¢bunpTpOBaHNE, BBIMMAPWBAHMUE, IUCTUJULIMUSA, Xpomarorpadus), MpOBEICHHE
OYMCTKHU MOBapEHHOM COJNM, HAOIIOAEHUE U ONTUCAHUE PE3YIIbTATOB MIPOBEICHUS
OTbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHHUE Mojeiel
MOJIEKYJI (IIapOCTEP/KHEBBIX )

Baxkueitmne MpeaACTaBUTCIIN HCOPIraHNICCKUX BCIICCTB

Bo3nyx — cmech razoB. CocrtaB Bozayxa. Kucimopog — sneMeHT U MpocToe
BelecTBO. HaxoxaeHue Kuciaopoma B Ipupoje, (GU3HUecKHe U XUMHYECKHE
cBoiictBa (peakmuu ropeHusi). Oxcunpl. [Ipumenenue kuciopona. CriocoOb!
MOJYYEeHUsI KHUCIOpoJa B JIA0OpaTOpuM M MNPOMBIIIEHHOCTH. KpyroBopot

Kucnopoa B npupozae. O30H — atoTponHast Mou(UKaLKs KHCIOpoaa

TennoBoit 3pPexT XuMUUecKoil peakiuu, TEPMOXUMUYECKHUE YPaBHEHUS, K30~
U DHJOTEPMHUYECKHE peakuu. ToIImBo: yroiap U METaH. 3arpsiI3HEHUE BO31yXa,
yCHJICHUE TTAapHUKOBOTO 3 (deKTa, pa3pyIieHrne 030HOBOTO CIIOS

Bonopon — anemeHT u npocrtoe BeuectBo. HaxoxaeHue Bogopoaa B MpUpO/IE,
¢u3nyeckre W XMMHUYECKHE CBOWMCTBA, NMPHUMEHEHHE, CIOCOObI IOIyYeHHS.

Kucnore! u conu
MosnsipHblit 00bEM ra3oB. PacuéTsl Mo XUMUYECKUM ypaBHEHUSIM

Qdusnyeckue cBoMcTBa BoAbl. Boma kak  pactBopurenb.  PacTBOpBL.
HaceiienHple 1 HEHACHIILIEHHBIE PacTBOPBI. PacTBOpHMOCTH BEHIECTB B BOJE.
MaccoBas gons Bewiectsa B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpoOB B NpHpOIE M B KM3HU 4YesoBeka. Kpyrosopor
BOJIbI B MPUPOJIE. 3arpsi3HEHHE MPUPOIHBIX BoA. OXpaHa ¥ OYMCTKA TPUPOIHBIX
BOJ

Knaccudukanus nHeopranmdeckux coenuuennit. Oxcunbl. Knaccudukanus
OKCHJIOB:  cosieoOpasyronie (OCHOBHBIE, KHCJIOTHBIe, aM(OTEpHbIE) U
HecoseoOpasyrone. Homenknarypa okcumoB. Pu3MYecKHe W XHMHUYECKHE
cBoiicTBa okcuAoB. [lonyueHue okcuaoB

OcHoBanusa. Krnaccuduxanuss ocHOBaHMIA: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBanuii. du3nyeckue U XMMUYECKHE CBOMCTBA
ocHoBaHuil. [Tonyuenue ocHOBaHUA

Kucnorer. Knaccudpukammst xkucimor. Homenkmarypa kucinor. Ousznyueckue u
XUMHUYECKHE CcBoWcTBAa KUCHIOT. Pan akruBHoctu metamuioB H.H. bekerosa.
[Tonydenue kucnor

Comu. Homenknarypa coseil. dusnyeckne W XUMHYECKUE CBOWCTBA COJICH.

ITomyyenue conen
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I'eneTnueckas cBI3b MCXKY KiIaCCaMH HECOPTraHNUICCKUX COG}II/IHCHI/II\/'I

XVMHYECKHM  JKCIEPUMEHT: KA4eCTBEHHOE  OIPENEICHUE  COACPKAHUSA
KHCJIOpOZla B BO3AyXe, INOIy4eHHe, cOOMpaHHe, paclo3HaBaHHE M H3y4yeHHE
CBOICTB KHUCJIOPOJA, HAOIIOACHUE B3aMMOJIEHCTBHS BELIECTB C KUCIOPOAOM U
YCIIOBHSI BOSHUKHOBEHMS U NPEKpAIIEHUsl TopeHus (oxapa), 03HaKOMJIIEHHE C
oOpa3naMu OKCHJIOB M OIMCaHHE HX CBOICTB, IOIy4YeHHe, coOHpaHue,
pacro3HaBaHME W H3yuyeHHE CBOMCTB BOAOpoja (ropeHue), B3auMojeicTBHe
Boztopona ¢ okcuaoM Meau(Il) (Bo3MOKHO MCIOIB30BAaHUE BUIEOMATEPUATIOB),
HaOmofieHne 00pas3loB BELIECTB KOJIMYECTBOM | MOJb, HCCII€AOBaHHE
OCOOEHHOCTEH pacTBOPEHHUsl BELIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM JOJE€H pPacTBOPEHHOIO
BELIECTBA, B3aMMOJEHCTBHE BOABI C METAUIaMM (HATPUEM U KaJbLUEM)
(BO3MOXKHO HCHOJb30BaHUE BHUAECOMATEPUANIOB), ONPEAEICHUE pPacTBOPOB
KACIOT M ILENOYed C IOMOILIbI0 HHAMKATOPOB, HCCIIEAOBaHHE OOpa3LoB
HEOPraHMYECKHUX BELIECTB pa3IM4YHBIX KJIACCOB, HAOMIOAECHHE W3MEHEHUs
OKpPacKM MHJIUKAaTOPOB B pacTBOpax KHCIOT U IIEJIOYeH, H3ydeHHe
B3auMozeiictBus okcuna meau(ll) ¢ pacTBopoM cepHOM KHMCIOTBI, KUCIOT C
MeTaJlJIaMU, PEAKLUN HEUTpaIu3alliHy, II0JIyYeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITCCHEHME OJHOIO MeETaula JPYT'MM M3 PAacTBOpa COJH, PEIICHHE
SKCIEPUMEHTAJIbHBIX 3a/1a4 No Teme «BaxHeilue Kiacchl HEOPraHUYECKUX

COETUHEHUI

[Tepunonnueckuit 3akoH u [leproanyeckas cucreMa XUMUYECKUX JIEMEHTOB
J .. MenneneeBa. CtpoeHue aroMoB. XUMUYECKAsI CBSI3b.

OKHCIUTEITBHO-BOCCTAHOBUTEIIHLHEIC pcakuuu

[lepBble TOMBITKH KIACCUPUKAIMKA XUMHUYECKHX dJIeMeHTOB. [loHsTHE O
TPYIIax CXOJHBIX AJIEMEHTOB (LIEJOYHBIE ¥ IIEIOYHO3EMENIbHBIE METalIbl,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM@oTepHbIE

OKCHIBI U THAPOKCHbL

[Tepuognueckuii 3akoH. [leproguueckas cucteMa XuMUueckux sinemMenToB J[. 1.
Menneneesa. Koporkonepuonnas 51 JUTMHHOIIEPUOIHAS dbopmbl
[lepuoguueckoid cucteMbl Xxumudeckux snementoB JI.M. Menpaeneena.
Ilepuonbr m rpynnel. DU3UYECKHMI CMBICI IMOPSAKOBOIO HOMEpa, HOMEPOB

nepuoaa U rpyIiibl 2JICMCHTA

Crpoenne atomoB. CoctaB aromubIX saep. M3oronsl. Dnekrponbl. CTpoeHue

SNIEKTPOHHBIX 000JOYEeK aroMOoB TNepBbIX 20 XHUMHYECKHX D3JIEMEHTOB
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[Iepunonnueckont cucremsl .M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO

3JIEMEHTA MO ero noJjiokeHutro B Ilepuonnueckont cucreme J1.1. Menneneesa

3aKOHOMEPHOCTH H3MEHEHHUs paauyca aToMOB XHUMHYECKHX JIIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TpyHIaM M MEPUOJAM.
3nauenue [lepnonnueckoro 3akoHa u Ilepmoanyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB Il pa3BUTHsA HaykKu W npakTuku. .M. MenneneeB — y4é€Hblii U

IrpaXaaHuH

Xumuyeckass cBsi3b. KoBaneHTHas (mossipHass W HEMOJSIpHAsi)  CBS3b.

QHGKTpOOTpHHaTeJIBHOCTB XUMHYECKHUX dJIEMEHTOB. MloHHAas CBA3b

Creneds okucneHus. OKHCIUTEIFHOBOCCTAHOBUTCILHBIC pcaKkniuu. Hpoueccm

OKMCJICHMS U BocCTaHOBJICHUS. OKHCIIUTENIH U BOCCTAaHOBHUTCIN

XUMHUYECKUH DKCIIEPUMEHT: M3Y4YeHHE O0O0pa3lioB BEIIECTB METAUIOB U
HEMETAJIOB, B3aUMOJEHCTBUE TMIPOKCHJA LMHKA C pPacTBOpAMHU KHCIOT H
LIEeJI0Y€eH, MIPOBEIACHHUC OIIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPEL
OKHCIIMTEIbHO-BOCCTAHOBUTENILHBIX peakluil (rOpeHue, peaklyuu pa3ioKeHus,

COEIMHEHUS)

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo u xumunueckas peakuus. [loBropenue

[Tepuognueckuii 3akoH. Ilepuoanyeckas cucremMa XUMHUYECKUX d1eMeHToB 1. 1.
MenneneeBa. CrTpoeHue aTroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOMNOB, Kajaus, KajdbLUsi U UX
COCAMHEHHI B COOTBETCTBHMU C MOJOKEHUEM 3JIEMEHTOB B llepumomuueckoit

CUCTCMC U CTPOCHUECM UX aTOMOB

CrpoeHne BelecTBa: BHUABl XUMHYECKOM CBA3M. THIIBI KPUCTAUIMYECKUX
pEETOK, 3aBUCMMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU
U BUJAa XUMHYeckoil cBsa3u. Knaccudukanus u HOMEHKIIaTypa HeOpraHU4eCKUX
BEUIECTB (MEXIyHapoAHasi U TpUBUAIbHAas ). XUMUUYECKHE CBONCTBA BELIECTB,
OTHOCSIIIUXCSI K  pa3iIM4HBIM  KJAcCaM  HEOPraHWYECKHX COEIMHEHUH,

FCHETUYCCKAA CBA3b HCOPraHNUCCKUX BCIICCTB

Knaccugukanuss XuMUYeCKUX peakiuil o pa3IuyHbIM MpU3HAKaM (10 YUCITY U

COCTaBy Y4YacTBYIOIIMX B pEaKIMH BELIECTB, MO TemioBoMy 3¢ dekrty, 1Mo
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M3MCHCHHIO CTCICHEH OKHMCICHUS XHMHUYCCKHX OJIEMCHTOB, IIO O6paTI/IMOCTI/I,
Io y4aCTuro KaTanmaTopa). DK30- 151 OHAOTCPMUUICCKUC pcakuunu,

TEPMOXUMHUYCCKNEC YPAaBHCHUS. Ilonstue o CKOPOCTHU XHMHYSCKOU peaKkuun

[TonsiTe 006 0OpaTHUMBIX M HEOOPAaTUMBIX XMMHMUYECKHX peakuusx. [lonarue o
TOMOTE€HHBIX U I'€TepPOreHHbIX peakuusax. [IoHsATHe 0 XUMHUYECKOM paBHOBECHUHU.
@axTOpbl, BIUSIOUIME HA CKOPOCTh XMMHUYECKON pEakuuud U TOJI0KEHUE

XUMHUYCCKOI'O paBHOBCCHUA

OKHCAUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, JNEKTPOHHBI  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHUE  ypaBHEHUH
OKHCJINTEIbHO-BOCCTAHOBHATENBHBIX PEAKIMM C HCHOJIB30BAaHUEM METOAA

AIIEKTPOHHOTO OanaHca

Teopusi 3MEKTPOIUTUUECKON AMCCOLMALMH. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsi, annonsl. MexaHu3M IUCCOIMAIIMN BEIIECTB C Pa3IMYHBIMU BHAAMHU
xuMmuueckoil cBszu. Crenenpb auccoruanuu. CUabHbIC U CIa0bIe AEKTPOIHUTHI.
Peakiun monHoro oOMeHa. YCiIoBHSI MPOTEKaHUs pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpauI€HHbIE HOHHbIE ypaBHEHUs peakiuil. CBOWCTBAa KHUCIOT,
OCHOBaHMH ® COJIEM B CBETE€ TMPEACTABICHUA 00 AIEKTPOIUTHICCKON

AucCCconuralu. KauectBennnie PC€aKuu Ha UOHBIL. IlonsTue o TUAPOJIN3C colei

XUMHUYECKUNA HKCIEPUMEHT: O3HAKOMIIEHHE C MOJAENSMHU KPUCTAIITUYECKUX
PEemETOK HEOPraHWYEeCKHX BEIIECTB — METAUIOB W HeMeTayuioB (rpadura u
anMasa), CIIOKHBIX BEIIEeCTB (XJIOpUAa HATpuUs); HCCIEAOBAaHUE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOW pEaKIWu OT BO3ACHCTBUS pPA3IUYHBIX (AKTOPOB;
UCCJIEIOBAHUE  DIIEKTPONPOBOAHOCTH  PAcCTBOPOB  BEIIECTB,  Ipolecca
JMCCOIMAIIMMA  KHUCJIOT, IIeloue © cojied (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATepUasoB); TMPOBEACHUE OMbBITOB, WUIIOCTPUPYIOMIMX MPU3HAKU
MPOTEKAaHUS peaKIiii HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BBIACICHHE Ta3a,
oOpa3oBaHue BOJIBI); OTIBITOB, WJLTIOCTPUPYIOIITIX MPUMEPBI
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (TOpEHHE, peakluu pa3ioKeHus,
COCIUHEHHMS); pAaclo3HaBaHWE HEOPraHMYECKUX BEHIECTB C IOMOIIbIO
Ka4CCTBCHHBIX peaKLII/If/’I Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4
HemeTannsl u ux COCIUHCHUA

OOmiast  xapakrepucTuka TrajoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u Gpu3nueckue CBONCTBA MPOCTHIX
BEIIECTB — TaJlOTCHOB. XHUMHUYECKHE CBOMCTBAa Ha IpuMepe XJjopa

(B3auMoOJIEHiCTBHE C MeTajulaMH, HEMeTallaMH, WIejloyaMu). XJIOPOBOIOPOI.
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ConsHas KucI0Ta, XUMUYECKHE CBOMCTBaA, NOJy4YeHUe, NpuMeHenue. [leiictBue
XJIOpa ¥ XJIOPOBOJOPOJA Ha OpraHu3M 4YelloBeKa. BakHelinue XIopuasl U UX

HAXO0XJICHHE B IPUPOJIE

OOmrast xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHne U Gpu3nueckue cBoicTaa
NPOCTBIX BEUIECTB — KHUCIOpOJa M Cepbl. AJUIOTPOIHBIE MOAM(UKAIUT
KHCIIOpoZia U cepbl. XUMHUYECKHe CBOHCTBa cepbl. CepoBOAOPON, CTpPOEHHE,
¢usnueckne W XUMUYecKue cBoiicTBa. OKCHABI Cepbl KaK IPEJACTABUTEIN
KHUCJIOTHBIX OKcuaoB. CepHas KUCIOTa, (GU3NYECKHE M XMMUYECKHE CBOICTBa
(oOmme Kak MpeacTaBHTENs Kilacca KHCIOT M crenuduueckue). XUMUYecKue
peaxiiy, JeXallue B OCHOBE MPOMBIIUIEHHOIO CIOCO0a MOITYy4EHUsl CepHOU
kucnothl. Ilpumenenue. Conu cepHOM KHUCIIOTBI, Ka4€CTBEHHAsl pPEaKIMs Ha
cynbdar-uoH. HaxoxxaeHue cepel U €€ COeIUHEHUH B MpHUpoJe. XUMHUECKOe
3arpsi3HEHUE OKpY’KalOIIel cpelbl COCAMHEHUSIMH Cepbl (KHUCIOTHBIC JOXKIH,

3arpsi3HEHUE BO3/LyXa U BOZOEMOB), CIIOCOOBI €ro MpeAoTBpaIlleHus

OO6mrast xapakTepucThka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEIIEHU OKUCIIEHUA. A30T, paClIpOCTPAHEHUE B IPUPO/IE,
dbu3nvecKkue U XuMU4YecKre cBoricTBa. KpyroBopot azora B npupone. AMMHUaK,
ero ¢u3nMUeckre M XMMHUYECKHE CBOMCTBA, MojlyyeHHe u mnpumenenue. Conu
dMMOHWUS, nux CI)I/ISI/I'—ICCKI/Ie n XUMHNYECKUE CBOﬁCTBa, IMMPUMCHCHHUC.
KayecTBeHHast peakius Ha MOHBI aMMOHHUsI. A30THasi KUCJIOTa, €€ MOJIy4YeHue,
dbu3nYecKkue W XUMHUYECKHE CBOHCTBa (00mMe Kak TMpeACTaBUTENS Kiacca
kucnotT u crnenuduueckue). Mcmonp3oBaHWe HUTPATOB M COJIEH aMMOHUS B
KaueCTBE MUHEPAIbHBIX yIOOpeHHH. XUMHUUECKOe 3arps3HEHHE OKpY Karouei
Cpelbl COSTMHEHHUSIMH a30Ta (KUCIOTHBIC JIOXK/IH, 3arpsi3HEHUE BO3yXa, TOYBBI

1 BOIOEMOB)

®ocdop, amtorpornHbie MoguduKanmun Gocdopa, GUNIECKHE U XUMUYCCKUE
cBoiictBa. Oxcun Qochopa(V) u ¢docdopHas kucinora, ¢GU3UUECKHE U
XUMHYECKHE CBOWCTBA, moiydeHue. Mcmomb3oBanue ¢ochaToB B KadecTBE

MUHEPAIBHBIX Y100peHu

OO6mrast xapakrepuctuka syeMeHToB I[VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTEpHblE CTENEHU OKHUCIEHUS. YIIEpoA, aJUIOTPOIHbIE
Moau(UKallMK, pacHpoCTpaHeHHe B Npupoje, (U3HUEeCKHe U XUMHUYECKUE
cBoiicTBa. Ancopobuusi. KpyroBopot yrinepona B mpupoae. Okcusl yriaeposa, ux

(bI/I3I/I‘lCCKI/Ie n XHUMHYCCKHUEC CBOﬁCTBa, ,Z[CﬁCTBHC Ha JXHUBBIC OpPIraHHU3MBEI,
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MOJTyYeHUE W TPUMEHECHHE. DKOJIOTHYECKHE MPOOIEMBI, CBA3aHHBIC C OKCHUIIOM
yrepoaa(lV); rumore3a 1m100anbHOTO TMOTEIJICHUS KIWMAaTa; MapHUKOBBIM
s dexT. YronbHast KuciaoTa u €€ coiiv, uX PU3nuecKkue 1 XMMHIEeCKHUe CBOMCTBA,
nonyuyeHue © mnpuMeHeHwe. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEHUIIMHE, TPOMBIIUICHHOCTH M CEITLCKOM

XO3SMCTBE

[TepBoHauanbHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX
yriepoaa (MeTaH, 9TaH, JTHIEH, AaleTWIeH, 3TaHOJ], [IULEPUH, YKCyCHas
kuciora). Mx coctaB m xumudeckoe crpoeHue. IloHsTHe O OMONIOTrHYECKH
BAKHBIX BEILECTBAX: >XUpaxX, Oeykax, ymieBoJaXx — M HMX POJU B >KU3HU
YyeloBeka. MarepuanbHOe €IMHCTBO OPTaHMYECKUX W HEOPraHUYECKUX

COEeNIUHEHUN

Kpemuuii, ero ¢Qusnueckne M XHUMHYECKHE CBOICTBA, TIOIy4YE€HUE H
npumeHnenue. CoenuHEHUs KpeMmHHs B mpupone. OOmme mnpeactaBieHus o0
okcuzae kpeMHus(I1V) u kpemuueBoit kuciore. CUIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, MEIMIIUHE, MPOMBIIIJICHHOCTH. BakHeWmme cTponTeabHbIe MaTepHUaIbl:
KepaMuKa, CTEKJO, IIeMEHT, OeToH, xene300eToH. [Ipobmembr GezomacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCpuralioB B HOBCGZ[HCBHOﬁ KU3HU

XUMHUYECKUNA 3KCIIEPUMEHT: H3yueHue 00pa3lloB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJIIHOM KHUCIIOTBI; IIPOBEJACHHME KAYECTBEHHBIX pEakUUid Ha
XJIOPUJ-VOHBI U HAOJIOZEHUE TPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTPAXKAIOIIHE
¢u3nueckre U XUMHUYECKHE CBOIMCTBA rajlor€éHOB U UX COECAMHEHUH (BO3MOXKHO
WCTIOJIb30BaHNE BUICOMATEPUAIIOB); O3HAKOMIIEHHE C OOpa3laMu XJIOPHIIOB
(raloreHuI0B); O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COEAMHEHUSIMH
(BOBMOXKHO ~ MCIIOJIb30BaHHWE BHJAEOMATepHalioB); HaOMIOAEHHWE Mpoliecca
oOyIIIMBaHMs caxapa MOj JAEHCTBHEM KOHIEHTPHUPOBAHHOW CEPHOM KHMCIOTHI;
M3y4YeHUE XMMHMYECKHX CBOMCTB pa30aBICHHON CEpPHOM KHCIOTHI, IPOBEICHUE
KAQueCTBEHHON peakuuu Ha CynbdaT-uoH u HaOmofeHue TMpHu3HaKa eé
MIPOTEKaHUS; O3HAKOMIIEHHE ¢ (DU3MYECKUMH CBOWCTBAMH a30Ta, (hocdopa u ux
COEAMHEHUH (BO3MOXKHO MCIIOJIb30BaHUE BHUAEOMATEpHANOB), 0OOpa3LaMu
a30THBIX B (OCHOPHBIX YIOOpEHUH; MOyYeHHEe, COOMpaHUe, PAaCcIIO3HABAHUE H
U3yYEHUE CBOMICTB aMMMaKa; IPOBEICHHE KaueCTBEHHBIX pEaKkLMi Ha HOH
aMmmoHMsT #  (QochaT-uoOH W HWIYYCHHE TPHU3HAKOB UX MPOTEKAHHS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOW KMCJIOTHI C MENbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEPUAIIOB); HU3yUEHUE MOJENIe KpPUCTANIMYECKUX

pemérok anmMasa, rpadura, GpyaepeHa; 03HaKOMJICHHE ¢ TPOIECCOM aAcopOuun
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PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YITIEM M YCTPOMCTBOM IIPOTHBOra3a;
NoJy4eHue, coOupaHue, pacrno3HaBaHUE U U3yUYE€HUE CBOIMCTB yIIICKUCIIOTO Ia3a;
IIPOBEJICHNE KAYECTBEHHBIX peaKlUii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yUECHHE
IIPU3HAKOB WX IIPOTEKaHUA; O3HAKOMIICHHE C IPOAYKLHUEH CHIMUKATHON
IIPOMBILIUICHHOCTH; ~ PEIICHHE  OKCIEPUMEHTANBHBIX  3a4ad 10  TeMe

«Baxkneinine HeMeTallIbl U UX COSTUHEHUS
MeTamisl 1 BX COCIUHCHUA

OO01ast XapaKTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUH UX
noynokeHuss B Ilepuonmyeckol cucremMe XuMHU4Yeckux oviemeHros  JI.M.
MengeneeBa u ctpoeHus atoMoB. CTpoeHre MeTauioB. Merajuindeckas CBs3b
U METaIMYecKas KpUCTaUIMUecKas pEIETKA. OJIEKTPOXUMHUYECKUN Pl

HaIpsHKEHUH METAJIOB

dusnyeckue U XMMHUYECKHe cBoicTBa MeTayuioB. OOue crnoco0bl NOTyYeHHUs
MeTaiioB. [IoHATHE 0 KOPPO3UN METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH3a) ¥ MX IPUMEHEHHE B

6LITy " MIPOMBIIIJICHHOCTHU

[lenouynble MeTamnsl: monoxkeHue B llepuommyeckoll cucreMe XUMHYECKHX
anementoB /.M. MenzaeneeBa; CTpOCHUE X aTOMOB; HAXOXIEHUE B MPUPOJE.
duznyecKkue 1 XUMUIECKUE CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCUAbI U
TMAPOKCHUABI HATpUA U KaJIWs. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB M HX

COCTUHEHUH

[llemouno3emMenbHBIE  METAUIBI MarHuii W KallbIUM: TIOJIOKCHHE B
Ilepuonnueckoit cucreme xumuueckux snemeHTos .M. Menneneesa; ctpoeHue
HUX aTOMOB; HaxoXJeHue B mnpuponae. PU3NYECKHEe U XUMHYECKHE CBOMCTBA
MarHusi ¥ Kajublius. BaxkHeline coequHEHUs Kaiublus (OKCHJ, TUIPOKCHI,

conn). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHESHHSI

AsroMuHHN: TIoNokeHrue B [leproandeckol CHUCTEME XMMHYECKUX SJIEMEHTOB
JA.N. Menneneesa; CTpOCHUE aTOMa; HaxoXAeHUE B npupone. dusmyeckue u
XUMUYECKHE CBOWCTBA amioMUHUA. AMMOTEpHBIE CBOWCTBA OKCHAA U

THAPOKCHIa A IFOMUHHAA

Kenezo: monoxxkenne B Ileproguueckoil cucreMe XUMUYECKUX 3aeMeHToB J[.U.
MenpeneeBa; CTpoeHHE aToMa; HaxoxkjaeHue B mnpupone. Duzmyeckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuabl, THApoKcuabl M comu kenesa(ll) u

xene3za(lll), ux cocras, CBOKCTBA U MOJIyYCHUE
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XHWMHAYECKHN IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMy METaJlJIOB U CILJIABOB,
uX (QU3NYECKUMHU CBOMCTBAMM; M3YUYCHHE PE3yJIbTaTOB KOPPO3UH METAJUIOB
(BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUAJIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUS OKCHIA KaIbIUsl M HATPHSI C BOJIOM (BOZMOXKHO HCIIONIb30BaHUE
BHJICOMATEPUAJIOB); HCCIICIOBAaHUE CBOWCTB >KECTKOW BOJBI; TIPOIIECCA TOPCHHUS
xKenmesa B KHcIopoAe (BO3MOXKHO — HCHOJB30BaHHE BUIEOMATEpUATIOB);
MPU3HAKOB TPOTCKAHUS KAYCCTBEHHBIX PEaKIMid HA WOHBI (MarHus, KaJIbIIWS,
amromMuHus, unuHKa, kenesza(ll) wm xemesa(Ill), memu(Il); HaGmromeHue wu
OIMCAaHWE TMPOIECCOB OKpANIMBAHWS IUTAMCHH WOHAMH HATPHs, Kauus |
Kanpusl  (BO3MOXKHO —HCIIONIb30BaHUE BHUAECOMATEPHANIOB); HCCIEIOBAHUE
aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS W THIPOKCHIA ITMHKA; PEIICHUE
AKCIIEPUMEHTAJILHBIX 33134 10 TeMe «BaxxHelIne MeTaIbl U UX COeTUHEHUS
XUMHUS U OKpY’Karolas cpea

HoBbie matepuanel u TexHosnoruu. BemecTtsa u mMarepuansl B MOBCEIHEBHOU
JKU3HU 4elloBeKa. XHUMHUsS U 3710poBbe. be3omacHoe MCmonb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuil B ObITy. IlepBas moMmomib Npu XUMHUYECKUX OXKOTrax U

OTPABJICHUAX

OCHOBBI ~ DKOJIOTMYECKOM  IpaMOTHOCTH.  XHMMMUYECKOE  3arpsi3HEHHE
okpy:xatomieit cpensl I1JIK. Ponb XuMuun B pelieHnn 3K0JIOTHYECKUX MPOOIIEM.
[TpuponHble HMCTOYHHMKM YINIEBOAOPOAOB (Yrosib, NPHUPOJAHBIN ra3, HEQTh),
MPOAYKTHI UX MepepabOTKH, UX POJIb B OBITY U IPOMBILLIEHHOCTH

XUMHUYECKHI HKCTIEPUMEHT: U3ydeHHe 0Opa3IoB MaTepuasoB (CTEKIIO, CIUIABBI

MCTAJIIIOB, ITOJIUMEPHBIC MaTepI/IaJ'IBI)



MMPOBEPAEMBIE HA OI'D 11O XUMHUU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJILHOM ITIPOT'PAMMBI OCHOBHOT'O
OBLIET'O OBPA3OBAHUSA

Kox

NPoBepsAEMOro
TpeOoBaHMS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaHNS K NPeIMETHBIM pe3ybTaTam 0a30BOro
YPOBHS OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOTIO 00111er0 00pa3oBanusi Ha ocHoBe PI'OC

[Ipencrasnenue:

O TO03HABAEMOCTH SIBJICHUM NPUPOIbI, MOHUMAaHHE OObEKTHBHOMN
3HAUUMOCTU OCHOB XMMMYECKOH HayKH Kak OOJIACTH COBPEMEHHOIO
€CTEeCTBO3HAHUS, KOMIIOHEHTa OOIIeld KyJabTypbl U MPAaKTHUYECKOU
NEeSTeIbHOCTH 4YeJOBeKa B YCJIOBUSAX COBPEMEHHOIO OOIIECTBa;

IMOHMMAaHHE MECTA XUMUU CPCAU NJPYTIUX CCTCCTBCHHBIX HAYK

O HAy4YHbIX METOAAX IMO3HAHHA, B TOM YUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYCCKUX MCTOAAX HCCIICAOBAHHA BCHICCTB HU H3YUYCHUA
XUMHUYCCKHUX peaKum”I; YMCHUC HCIIOJIBb30BaTh MOACIN  IJIA

0OBsICHEHUS CTPOCHHA aTOMOB U MOJICKYJI

o cdepax npodeccHoHaIBHON AEeATENFHOCTH, CBA3aHHBIX ¢ XUMHUEH 1
COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTHKEHUSX
XMMHYECKOH HAyKH, YTO MO3BOJHUT OOYdYaIOIIMMCS paccMaTpuBaTh
XHMHIO Kak cepy cBoeil Oyayuiei mpodeccHoHaIbHON AeITEIbHOCTH
U CcIenaTh OCO3HAHHBIM BBIOOP XMMHUHM Kak MPO(UIBHOTO MpeaMeTa

IIpH [IepeX0ie Ha YPOBEHb CPEIHETO 00IIero 00pa3oBaHUs

Brnagenue cucremMoili XMMHMYECKHUX 3HAHHH H YMCHHC IMPUMCHATH

CUCTEMY XUMHUYCCKUX 3H&HI/II>1, KOTOpasd BKJIKOYACT:

BaXHEHIINE XWMHYECKHE TOHSITHSI. XHUMHWUYECKHUH 3JICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJIHOPOJHAsi CMECh, OTHOCHUTEIIbHBIE aTOMHasi W MOJEKyJspHas
Macchbl, KOJMYECTBO BEILECTBA, MOJb, MOJIIPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KUCJIOTa, OCHOBAaHME, COJb (CpEeAHss), XUMHUYECKas
peakiys, peaklUH COEAMHEHMs, PpEeaKUUH pas3IoKeHUs, peakLuu
3aMEMICHUs, PeaKkIMu OOMEHa, TEIUIOBOW A(PQEKT peakiyu, 3K30- U
HHJIOTEPMUYECKHE PEaKLMU, PACTBOP, MAccoBas OISl XMMHUYECKOIO
SNIEMEHTa B  COCIMHEHHWM, MaccoBas JOJNsA MW TPOLEHTHAS

KOHOCHTpAMA BECUICCTBA B paCTBOPC, AAPO aroma, 3J'I€KTpOHHBIfI clIon
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3.1

3.2

33

3.4

aToma, aTOMHasi OpOMTallb, pajJWyC aroMa, BaJEHTHOCTb, CTENEHb
OKHUCJIEHUS, XMMHUYECKasl CBSI3b, NIEKTPOOTPULIATEILHOCTD, NOJISPHAS
U HEMNoJsipHas KOBaJE€HTHas CBs3b, WOHHASI CBS3b, METAJUIMYECKas
CBSI3b, KpUCTAJUIMYECKasl peIéTKa (aTOMHas, MIOHHAsA, MeTaJuIn4YecKas,
MOJIEKYJISIpHAsl), UOH, KaTUOH, aHWOH, 3JIEKTPOJIUT U HEIJIEKTPOJIUT,
AIEKTPOIUTHYECKAsT JTUCCOLMAlMs, pEeaKU HOHHOIro OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  pPEAKLUH,  OKUCIUTENb U
BOCCTAHOBMTEIb, OKUCIEHHE M BOCCTAHOBIEHHUE, JJIEKTPOJIU3,
XUMHYECKOE pPaBHOBECHE, OOpaTMMble W HEOOpaTHMbIE pPEaKIIHH,
CKOPOCTb XUMHYECKOM peakuuu, katanusarop, IIJK, xopposus

MCTAJIJIOB, CIIJIaBbI

OCHOBOTIOJIATAIONINE 3aKOHbI XHMHUHU: 3aKOH COXPaHEHUS MaccChl,
nepuoandeckuii 3akoH JI.M. MenneneeBa, 3aKOH TOCTOSTHCTBA
COCTaBa, 3aKOH ABOTaipo

TEOpPUH XAMHH: aTOMHO-MOJIEKYJIIpHas Teopusl, TEeOpHUst

ANEKTPOJIMTUYECKON JUCCOHAIUN
Brnanenue ocHOBaMU XMMHUYECKOW IPaMOTHOCTH, BKJIFOUAKOIIEH:

YMEHHE MPaBUILHO UCTIONB30BaTh U3yYCHHbIE BEIIECTBA M MAaTEPHAIIBI
(B TOM 4mcIe MUHEpaJbHbIC YIOOpEHUS, METaIbl W CIUIABBI,
OPOIYKTHl TepepaboTKH TPUPOTHBIX HCTOYHHKOB YIJIEBOAOPOIOB
(yrsi, mpupogHOro rasza, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
MPOM3BOJICTBE M MOHUMAaHKE 3HAUEHUS )KUPOB, OCITKOB, YITICBOIOB IS
OpraHu3Ma YeJIOBeKa,; YMEHHE TMPOTHO3MPOBATh BIUSHHE BEIICCTB U
XUMHYECKUX TMPOIECCOB HAa OpPraHM3M YeJOBEKa W OKPYKAIOIIYIO
NPUPOIHYIO CpeILy

YMEHHE WHTETPUPOBATh XUMHUYECKHE 3HAHHS CO 3HAHUSAMHU JPYTUX
y4eOHBIX IPEAMETOB

HAJIMYUE OMbITa pabOThl C PA3MMYHBIMU MCTOYHUKAMU WH(MOpMAIIUU
no XWMuW (HaydyHas W HAyIHO-TIOMYJISIpHAs JUTEparypa, CIOBapH,
CIIPaBOYHUKH, UHTEPHET-PECYPCHI)

yMEHUE OOBEKTUBHO OLICHUBATh HH(OPMAIMIO O BEIIECTBAX, HX
NPEBpAlICHUSIX W TPAKTUYECKOM  TNPUMEHCHHWH W yMCHHE

HCIIOIB30BaTh €€ 115 pCeUICHUA yqe6HO—H03HaBaTCJ'ILHBIX 3ada4

BnaneHHe OCHOBaMH ITOHSTHHHOTO araapara U CHUMBOJIHUYCCKOIO

S3bIKa XUMHH U COCTaBJICHUs (OPMYNl HEOPraHMYECKUX BEILIECTB,



7.1
7.2
7.3

8.1

8.2

8.3
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9.1

9.2

YpPaBHEHUM  XUMUYECKHMX  pEaklHWil; OCHOBAMH  XHMHUYECKOU

HoMeHknatypbl (IUPAC u TpuBHanabHOI)

YMeHue oOBSCHATH CBsI3b MOJOKEHUs aneMeHTa B [lepuoamnueckoii
CUCTEME C YHCJOBBIMH XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsal sjapa, OOIIee YHCIIO
ANIEKTPOHOB), PACHPEIEIIEHUEM 3JIEKTPOHOB [0 HHEPreTHUYECKUM

YPOBHSAM aTOMOB MEPBBIX TPEX MEPUOAOB, KaJU U KaJIbIIH
[IpencraBnenue 0 MepUOANYECKOM 3aBUCUMOCTH CBOJCTB
XUMUYECKUX AJIEMEHTOB (paJlyC aTtoMa, 3JIEKTPOOTPULIATEIBLHOCTB),
MPOCTBIX M CIOXKHBIX BEHIECTB OT IIOJOXKEHUSI JJIEMEHTOB B
[lepuomnueckoit cucreMe (B MaiblX TMEPHOAAX U  TJIABHBIX
MOJITPYIITIAX) U AJICKTPOHHOTO CTPOCHUS aToMa

YMeHnue kinaccupuumupoBars:

XHMHYECKHUE IIEMEHTBI

HEOPraHWYECKHUE BEIIECTBA

XUMUYECKHUE PEAKIIUU

YMeHHE OIpeneisaTh:

BAJICHTHOCTb W CTEMEHb OKHUCJICHUS XUMHYECKUX DJIEMEHTOB, 3apsij
HMOHa

BUJI XUMHYECKOW CBS3M U THUN KPHUCTALUIMYECKON CTPYKTYphl B
COCIMHEHMSX

XapakTep cpeabl B BOAHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAHUM)
OKHCIIMTENIh U BOCCTAHOBUTEIIH

YMeHne XxapakTepu30BaTh (pU3MUecKue U XMMUYECKHE CBOMCTRA!
MPOCTHIX BEHIECTB (KHCIOPOI, O30H, BOIOpON, TpaduT, anmas,
KpeMHHH, a3oT, (ocdop, cepa, XJIOp, HATpUd, Kaaul, MarHuu,
KaJIbITUH, aJTFOMUHUMN, KEJIE30)

CJIOXHBIX BEIECTB, B TOM YHCIE€ HUX BOAHBIX PacTBOPOB (BOAA,
aMMHaK, XJIOPOBOJOPO, CEPOBOAOPOJ, OKCHABI U THIAPOKCHUIBI
metamoB [-ITA rpynn, amomunus, menu (1), uunka, xenesa (Il u
I1T), oxcunpr yrepoaa (I u IV), xpemuus (IV), azora u pocdopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a3oTucCTas, a3oTHas,

dbocdopHas, yroipHas, KpeMHHEBAsK KUCIOTa U KX COJIN)



9.3
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10.1
10.2

10.3

10.4
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11.2
11.3
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12.1

12.2

12.3

13

IIPOrHO3MPOBaTh M  XapaKTepU3oBaTh  CBOMCTBa  BELIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOCHMs, IPUMEHEHHUE BEILECTB B
3aBUCHUMOCTH OT UX CBOMCTB, BOBMOKHOCTh IPOTEKAHUSI XUMUYECKUX
IIPEBPALICHUN B Pa3JIMYHBIX yCIOBUAX

YMeHHue COCTaBIATh MOJEKYJISIPHBIE U HOHHBIE YPABHEHMS PEaKLUid, B

TOM YHCJIC:
peakuuii HFOHHOTO OOMEHa
OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUi

WUTIOCTPUPYIOMINX XUMHYECKHE CBOICTBA W3yUEHHBIX KJIACCOB
(rpynm) HEOpraHU4YECKUX BEILECTB

MOJTBEPIKIAOIINX TEHETHICCKYIO B3aUMOCBSI3b MEXK/Ty HUMH

YMeHue BBIUUCATh (IPOBOAUTH PACUETHI):

OTHOCHUTENIbHYIO MOJEKYISIPHYI0O M MOJSPHYIO MAacChl BEIECTB,
MaCCOBYIO JIOJTI0 XMMUYECKOTO JIEMEHTA B COSAMHECHUHT

MacCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,

KOJTMYECTBO BEIIECTBA U €r0 Maccy, 00bEM ra3oB

[0 YpPaBHEHUSM XUMHUYECKUX PEAKIMA U HAXOAUTh KOJIHMYECTBO
BELIECTBa, 00bEM M MacCy peareHTOB WU MPOILyKTOB peakluu
Bnanenue (3HaHHE OCHOB):

OCHOBHBIMH ~ METOJJaMH  HAy4YHOTO  TMO3HaHWS  (HAOJMIOJCHHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICITUPOBAHNE) TIPU N3YUYECHUH BEIIECTB U
XUMHUYECKUX SBJICHHUN; YMEHHE CQOpMyIHUpOBaTh MpodieMy u
MPEIOKUTD MTyTH € PeleHus

Oe3omacHOil pabOTBl ¢ XWMHUYECKHMHU BEIIECTBAMHU, XUMHUYECKON
MOCyI0¥ 1 1ab0paTopHBIM 000pyIOBaHUEM

paBUJIaMy 0€30MacHOTO 0OpAIIeHUS C BEIIECTBAMH, UCTIOIb3yEeMbIMU
B TIOBCETHCBHOW XKM3HU, ITPABWJIAMHU TTIOBEICHHSI B IIEISIX COCPEKCHHUS
3I0pPOBbSI M OKPYXAaIlOIIeW MNPUPOMHON cpedpl; MOHMMAaHHWE Bpenaa
(omacHOCTH) BO3JCHCTBUS HA >KHBBIC OPTaHU3MBI OIPEICIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHUS U MPEAOTBPAILICHUS UX BPETHOTO
BO3JICHCTBHS

Hanuune mpakTHYeCKNX HABBIKOB TUIAHHPOBAHHS M OCYIIECTBICHHS

CIICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!
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14.1

M3y4YeHUE U ONUCAHKE (PU3NYECKUX CBOMCTB BELECTB; O3HAKOMIICHHE
¢  (Qu3MuUecCKMMH W  XHMHUYECKMMH  SBJICHUSMH;  OIIBITHI,

WJUTIOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUS XUMHUECKUX PEAKIUINA
U3yUYeHHEe CIIOCOOO0B pa3iesieHus cCMeceit

MOJIyYeHHUE KUCIIOPO/ia U U3YUEHHUE €r0 CBOMCTB; MOTyUYeHHE BOAOPO/Ia
U U3y4YEHUE ero CBOMCTB; MOJYYEHHUE YIIIEKHUCIIOrO ra3a U U3ydeHHe

€ro CBOWCTB; MOJy4YEHUE aMMHAKa U U3yUEHUE €0 CBOMCTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIAECIEHHONM MaccoBOW Joyei

PpacTBOPEHHOTO BEMIECTBA

IpPUMEHEHHE VH/IMKaTOpOB (;makmyca, METHJIOpAHXkKa u
dbenondranenna) I OMpeleNieHUs] XapakTepa CpeAbl B pacTBOpax

KHUCJIOT U LIeJI0UYeENn

HCCIICIOBaHHE U OIIMCAaHHE CBOMCTB HCOPTaHNYCCKUX BCHICCTB
Ppa3IMIHbIX KJIaCCOB, HU3Yy4YCHHUC B3aHMOHeﬁCTBHﬂ KHCIIOT C
MCTaJlJlIaMHU, OKCHIaMH METAJIIIOB, PaCTBOPpUMBIMU n
HEPACTBOPHUMBIMU OCHOBAaHMAIMMU, COJIsIMH, IMOJTy4YCHHE
HEPACTBOPHUMBIX OCHOBaHI/IfI; BBITCCHCHHUEC OJHOI'O METAaJIa APYIr'UM U3
pacTtBOpa COJIHM; HCCICAOBAHUC aM(l)OTCpHI)IX CBOMCTB TUAPOKCUIOB

AJIFOMHMHUS U ITMHKaA

pelIeHre KCIIEPUMEHTANIbHBIX 3a7a4 1o TeMaM: « OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCIMHEHHIY; «DNEKTPOIUTHYECKAS
aMcconyanusy; «BakHeWIne HeMeTalIbl M HMX COCAWHEHUSI»;

«Baknenme MeTauIbl ¥ UX COETUHEHUS)

XUMHYECKHE  OKCIIEPUMEHTHI,  WUTIOCTPUPYIOIINE  TPU3HAKU
NPOTEKAaHUS peaklii MOHHOro oOMEeHa; KaueCTBEHHbIE PEaKLUU Ha
NPUCYTCTBYIOIIME B BOAHBIX PAacTBOPaX HOHBI: XJIOPUIA-, OPOMHI-,
womua-, cynedar-, ¢ocdar-, kapOoHaT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-UOHBI, KaTHOHBI aMMOHWUS, MarHHs, KaJbIHs, aTIOMHHUS,

kenesa (2+) u xenesa (3+), menu (2+), IMHKA
YMeHue:

NPEICTaBISATh Pe3yiabTaThl AKCIEpUMEHTa B (QOpME BBIBOJAOB,
JIOKA3aTeNbCTB, TpauKOB M TaOMUI[ M BBISBIATH OSMIIUPHUECKUE

3aKOHOMECPHOCTH



YCTaHaBJIMBAThb CBA3U MCKAY PCAJIbHO Ha6J'IIOI[aeMI)IMI/I XHUMHUYCCKHUMU
14.2 SABJICHUSAMU U IPpOLCCCaMU, MPOUCXOAAINUMU B MaKpO- U MUKPOMHUPC,

OOBSICHATH MPUYMHBI MHOTO00pa3us BEIIECTB



HNEPEYEHDB 2JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA OCHOBHOM
IOCYJAPCTBEHHOM 2K3AMEHE 110 XUMWH

Kox
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3.1

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

HepBOHaHaHBHLIC XUMHUYCCKHUEC ITOHATHUA
YucTele BellecTBa U CMECH. Crioco0Obl pa3aciicHus cMmecei

AtoMBI W MOJICKYJIBI. Xumuueckne daeMeHThl. CHMBOJIBI  XHMHYECKHX

OJICMCHTOB. HpOCTBIe 1 CJIOKHBIC BEIICCTBA.

Xumnueckas Gpopmysa. BareHTHOCTh aTOMOB XUMHUYECKUX 31eMeHTOB. CTeneHb

OKHCIICHUS

3aKOH IOCTOSIHCTBA COCTaBa BCIIICCTB. OTHOcCHTEIbHAsT aToMHas Macca.
OrtHocuTeIbHAS MOJICKYJISIpHAd Macca. MaccoBasi JoJIsl XUMHYECKOTO AJIEMEHTa

B COEIUHEHUU

KomuuectBo BemecTBa. Monbs. MonsipHas macca. Momsipabiii 00bEM Ta3oB.

Bzaumocssi3b KOJIMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CANHUI] BCIICCTBA

dusnyeckrue W XHUMHYECKHE SBJICHUS. XHMHYECKas p€akuusga u eé IIPHU3HAKU.

3aKOH COXpaHEHUs MacChl BEIIECTB. XUMUYECKUE YPABHEHUS

[lepuoguueckuii 3akoH u Ilepuoanueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

[Iepunonnueckuit 3akoH. Ileprnoanueckas cucrema XuMu4deckux anemeHnTos /.M.
Menneneesa. Ilepuonsl n rpynnsl. OU3NUEcKUil CMBIC TOPSAKOBOTO HOMEDA,
HOMEPOB IIEPUO/Ia U IPYIIIbI 3JIEMEHTA

Crpoenue aromoB. CoctaB aroMHbIX saep. M3orombl. Onekrponsl. CTpoeHue
JNEKTPOHHBIX  000MIOoueK aToMoOB TNepBbIX 20 XMMHUYECKHMX 3JIEMEHTOB
ITepunonnueckon cucremsl .M. Menaeneesa

3aKOHOMEPHOCTH B U3MEHEHHM CBOWCTB XMMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX
NEpUOJOB, Kalmus, Kajiplus (paguyca aToMOB, 3JIEKTPOOTPULATEIbHOCTH,
METAUVINYECKUX M HEMETaUIMYECKUX CBOWCTB) M MX COCIUHEHUN B
COOTBETCTBHUM C IIOJIOKEHUEM DHieMeHTOB B llepmonuueckoil cucreme H

CTPOCHHUECM UX aTOMOB
Crpoenue BelecTa

Xumuyeckass cBa3b. KoBaneHTHast (moisipHass ¥ HENOJSIPHAs)  CBS3b.
DNEKTPOOTPUIIATEIBHOCTh ~ XUMUYECKHX  3JeMeHTOB.  MoHHass  CBs3b.

Merannuueckas CBsI3b
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4.1
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4.4
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4.7

4.8

4.9
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4.1

Tunel  KpUCTANIMYECKUX pemeToK (aToMHas, WOHHAs, METaJUIMIecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKOM PEIETKU M BHAA

XUMHUYECKOU CBA3U

Baxuelime mnpeacTaBuTEeNM HEOPraHMYECKUX BemecTB. Hemeramnsl u ux

COCIMHCHHMUA. MeTannasl 1 ux COCANHCHUA

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKHMX COEIUMHEHM: OKCHIIOB
(coneobpa3yrorue: OCHOBHBIE, KHUCIJIOTHBIE, am(poTepHBbIC) u
HecosieoOpa3yronue; OCHOBaHWN (IIETOYM W HEPacTBOPHMBIC OCHOBAHMS);
KHCIIOT  (KUCIIOpOJCONEpKalIie W  OECKHCIOPOAHBIC, OIHOOCHOBHBIE W
MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

®Ou3nYecKkue M XUMHUYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB-HEMETAIIOB:
BOJIOpOJIa, XJI0pa, KUCIIOpOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs
Ou3nyeckne M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METANJIOB: JIUTHUSA,
HaATpUs, Kajaus, MarHusl ¥ KaJbIHs, aJIOMUHUS, jKee3a. DICKTPOXUMUYICCKUAN

P HAIPSHKEHU METaJlIoB

du3znuecKkue U XMMUYECKHE CBOMCTBA BOJOPOAHBIX COCIMHEHHI HEMETAJIOB:
XJIOPOBOZOPO/Ia, CEPOBOAOPOIA, aMMHUAKA

Ou3nyecKkue U XUMHUYECKHE CBOWCTBA OKCHAOB HemeTamwioB: cepwl (IV, VI),
azota(ll, IV, V), docdhopa(Ill, V), yrmepona(ll, 1V), kpemuus(IV). Ilonyuenne
OKCHUJIOB HEMETAJJIOB

Xumuyeckue cBoiictBa okcunoB: mMetamnoB [A—-IITA rpymnn, nunka, meau(ll) u
xeneza(ll, IIT). [Tomy4yeHne okCHI0B METAIIIIOB

XUMUYECKHE CBOWCTBA OCHOBAHHMA W aM(DOTEPHBIX THAPOKCHIOB (HA TIpHMEpe
THAPOKCUIIOB ~ alllOMUHUS, Kene3a, UuHKa). [lomydeHne ocHOBaHMI U
aM(pOTEePHBIX TUAPOKCHIOB

OOmue XUMHUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOAOPOIHOMN, CEPOBOJOPOIHOM,
CEepPHUCTOM, CEpHOU, a30THOU, (PochopHOU, KpeMHHEBOH, YroiabHOH. OcoObIe
XUMUYECKHE CBOWCTBA KOHLEHTPUPOBAHHOM CEpPHOM U a30THOM KHUCIIOT.

[Tonydyenue kucior

O6mue xuMuyeckue cBoiicTBa cpennux coneil. [lomyuenue coneit

[lonyyenne, coOupaHue, pacmoO3HABaHUE BOIOPOJA, KHCIOPOAA, aMMHAKa,
YIJIEKUCIIOTO ra3a B 1abopaTopuu

[lonyyenne amMmmHuaka, CEpHON M a30THOM KHUCJIOT B HNPOMBIIIIEHHOCTH. Ob1ue

CIIOCOOBI IOJIy4YCHHA MCTAJIJIOB
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5.5

6.1

6.2

6.3

6.4

6.5

I'eHeTHyeckas cBI3b MEXKAY KiiaCcCaMU HEOPTaHNUYCCKHUX COCI[I/IHCHI/II‘/'I

XuMu4deckne pCaKnu

Knaccudukanus XUMHYECKHX PEAKIMHA 10 pa3IUYHbIM MIPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B pEaKkIUH BEIIECTB, MO TeroBoMy 3ddekry, 1o
WU3MEHEHHUIO CTETIEHEeH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB

TemnnoBoit 3¢ ekt XuMuyeckon peakinu, TEePMOXUMHUECKHE ypaBHEHUA. DK30-

U OHAOTCPMHUYCCKUC PCAKIINH. TepMOXI/IMI/I‘-IeCKI/IC YpaBHCHHUA

OKHUCIUTENEHOBOCCTAHOBUTENbHBIE peakiui. OKUCIUTENN U BOCCTAHOBHUTEIH.
[Ipomecchl  OKHCIIEHMST W BOCCTAHOBJIICHHS.  ODJCKTPOHHBIA  OanaHC

OKHCJIUTEILHOBOCCTAHOBUTEILHOM PCaKIINU

TCOpI/IH BHGKTpOHHTquCKOﬁ Jucconualuu. KaTI/IOHBI, AHHWOHBI. :‘)J'ICKTpOJ'II/ITBI n

HEBJICKTPOJIUTEI. CuJbHBIC U ca0bIe SJICKTPOJIUTHI. CrerieHn JUCConanu

Peakiun noHHOro oOMeHa. YCIoBHMsS NPOTEKAaHUS peakiuii MOHHOro oOMeHa,

IIOJIHBIE U COKPALIEHHBIC HOHHBIE YPABHEHHS PECaKIUN
XHUMHMS M OKpy>Karouias cpena

BemectBa u Marepuasbl B IIOBCEIHEBHOM >KM3HM YeENIOBEKA. bes3omacHoe
UCIOJb30BaHUE BEUIECTB M XMMUYECKMX pEaKkUUi B J1IabOpaTtopuu U OBITY.

HepBaﬁ ImoMouib IMpu XUMHUYICCKUX OXKOIaX U OTPABJICHUAX

XUMUYECKOE  3arpsi3HEHUE  OKpy’Karolled  cpeibl  (KUCIOTHBIE 10U,
3arpsi3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CHOCOOBI €ro MpeAOoTBpAallleHUs
[Ipenenbuas nomyctumasi koHueHtpauus BemectB (IIJK). Ponp xumum B
pelIeHUN  DKOJIOTHYECKHX TpolneM. YcwieHwe mnapHHKoBoro 3ddexra,
paspylLIeHre 030HOBOTO CII05

[Ipumenenue cepsol, azora, docdopa, yriepoaa, KpEeMHUS U UX COCIUHEHUN B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CelbCKOM Xo3siiictBe. IIpumenenue
METaJUIOB U CIUIAaBOB (CTajb, YyTyH, AIOPAIIOMUHHUM, OpoH3a) B OBITY HU
MIPOMBIIIEHHOCTH UX coennHeHul. [loHsTHe 0 KOppO3uK METaIIJIOB, OCHOBHbIE
CHOCOOBI 3aLIUTHI UX OT KOPPO3UHU

[IpuponHbie HMCTOYHUKU YIJIEBOAOPOAOB (Yrosib, MPUPOAHBIN Ta3, HedTh),
MIPOMYKTHI UX MepepaboTKu (OEH3MH), X POJIb B OBITY M MIPOMBIIIJICHHOCTH
[lepBoHavyanpHBIE MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCTUHEHUSIX
ymiepoAa (MeTaH, 3TaH, STWIEH, alleTWIEeH, 3TaHOJN, IIUIEPUH, YKCyCHas
kuciota). [loHsATHE O OHONOTMYECKH BaXKHBIX BELIECTBAX: JKUpPax, Oenkax,

YITIEBOJAX — W UX POJIM B ) KU3HHU YCJIIOBCKaA



7.1
7.2
7.3

PacuéTer:
o popMyliaM XUMHYECKHX COCTUHCHHIA
Macchl (MaccoBOii) JOJU PACTBOPEHHOTO BEIIECTBA B PACTBOPE

110 XUMHUYCCKHUM YPABHCHUAM
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