MHUHHCTEPCTBO MPOCBEMEHHS POCCUIICKON ®EJEPALIMA

MHUHHCTEPCTBO OGPA30BAHUSI YYBALICKOU PECITYBJIUKH
AIMHHUCTPAIUA ATMKOBCKOI'O MYHHIMIIAJIBHOI'O OKPYT'A

MYHHIIUIIAJIBHOE ABTOHOMHOE OBLUEOBPA3OBATEJBHOE YYPEXKIEHUE
«UYBAIICKO-COPMHUHCKAS CPEIHASL OBIIEOBPA3OBATEJIbHAA WIKOJIA»

AJIMKOBCKOI'O0 MYHMITUMAJBHOTO OKPYT'A YYBAIIICKOW PECITYBJIUKU

PACCMOTP
g COT'JIACOBAHO YTBEPXKIEHO

Pykosomurens 1IIMO

" 3aMecTHTeNb dupektopa no YP o5
25\ g - TR & y
Qj&, 77" 3.B. Jlanunosa JVE% AT [letpoBag’ Hcko-Capunnckas COL

[Ipotokon Nel ot 27.08.2025 1. o1 27.08.2025

(751 28.08. 2025 .

lllllll

AJAIITUPOBAHHAS PABOYAS TIPOTPAMMA
yyeOHOro npeamera « XUMHN)
(mas1 BapuanTa yue6noro niana Ne7)

a5 obyyatouxcs 8 — 9 knaccos

c. Uypamckas Copma 2025



I[NHOACHUTEJIBHAS 3ATIMCKA

®enepanbHas pabovas mporpaMMa 10 XUMHUH JIsi O0YYArOIIUXCS C 3aJIEPKKON MCHXUIECKOTO
pasButus (nanee — 3[1P) Ha ypoBHEe OCHOBHOTO 00111eT0 00pa30BaHUs MMOATOTOBICHA HA OCHOBE:!

-denepanbHOro rocyIapcTBEHHOrO 00Opa30BaTENbHOIO CTaHAApTa OCHOBHOIO  OOIIETro
obpazoBanus (I[Ipukas Munnpocsemienust Poccuu ot 31.05.2021 r. Ne 287) (manee — @I'OC O00),

-denepanpHOil  ananTUPOBaHHOM  0Opa30BaTENbHOM MNPOTpaMMbl  OCHOBHOI'O  OOILIEro
oOpa3oBaHus s OOydYalolUXcs C OTPAaHUYEHHBIMH BO3MOXHOCTAMU 3710poBbs  (IIpuxa3
Munnpocsenienusi Poccuu ot 24 Hos0pst 2022 r. Ne 1025)

-denepanpHOIi paboyeil mporpaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHUs 10 yUeOHOMY MPEaMETY
«XUMHU»

-denepanbHOI MPOrpaMMbl BOCIIUTaHUS, C YIETOM PaclpeieICHHbIX M0 KilaccaM MpOBEPsAEMbIX
TpeGoBaHUil K pe3yibTataM ocBoeHUs DenepanbHON aTanTHPOBAaHHOW 00pa30BaTEIBHON MPOTPaMMBbI
OCHOBHOTO 0011ero o0pa3oBaHus Al OOYYalOIIMXCSA C 3aJep>KKOM TMCUXUYECKOrO Pa3BUTHS U
3JIEMEHTOB COJEPKaHUS, IPEACTABICHHBIX B Y HUBEPCATbHOM KOAUPHUKATOPE MO0 XUMHUHU

-Konuenuuu npenogaBanust yaeOHOro npeameTa « XUMUs» B 00pa30BaTeIbHBIX OpraHU3aIUsIX
P®, peanu3yrommx oCHOBHBIC 00IIe00pa30BaTEILHBIC TPOTPAMMEI.

VYueOHblii npeamer «XuMHUS» BXOAUT B MpeAMETHYIO 00nacTh «EcTecTBeHHOHAyuHBIE
npeaMeTe». B cucreme ecTecTBEHHOHAYYHOIO 00Opa30BaHMs XUMHUSI KaK y4eOHBIM MpeiMeT 3aHUMAeT
BaXHOE€ MECTO B IMO3HAHMM 3aKOHOB MPUPOJIBI, (HOPMUPOBAHMM HAYYHOW KApTUHBI MUPA, CO3/JaHUU
OCHOBbI XMMHMUYECKHMX 3HAHHUM, HEOOXOIMMBIX JUIsl MOBCEJIHEBHOM >KM3HM, HABBIKOB 3JI0POBOrO U
0e30MacHOro Ui YeloBeKa M OKpYXKarollel ero cpeiasl oOpasza JKHM3HHM, a TaKkKe B BOCIHTAHUU
JKOJIOTUYECKON KYJIbTYPHI.

YCcnemHocTh U3y4eHUs XUMUU CBSI3aHA C OBJIAJICHUEM XHMUYECKUM SI3bIKOM, COOJIOCHHEM
npaBwi Oe3omacHOW pabOThl MpU  BBIIOJHEHUH XMMHMUYECKOTO SKCIIEPUMEHTa, OCO3HAHHEM
MHOT'OUYHMCJIEHHBIX CBS3€M XUMUU C IPYTHUMH PEIMETaMU LIKOJIBHOTO Kypca.

[Tporpamma BKIIOYaeT B ce0sl OCHOBBI HEOPTaHWYECKOH M OpraHn4eckoil Xxumuu. [ 'TmaBHOM
ujeei mporpaMMel SIBISIETCS CO37aHe 6a30BOr0 KOMILIEKCA OMOPHBIX 3HAHUH 110 XMMHH, BRIPAKEHHBIX
B (hopMe, COOTBETCTBYIOIIEH BO3PACTY O0YUAIOIINXCS U X 0COOBIM 00pa30BaTEeIbHBIM MOTPEOHOCTSIM.

B conepxanuu 1aHHOTO Kypca peCTaBIECHbl OCHOBOIIOIATA0IINE XUMUYECKUE TEOPETUUECKUE
3HAHHUS, BKJIIOYAIOLINE U3YYEHHE COCTaBa U CTPOCHHUS BELIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOECHMSI,
MIPOTHO3UPOBAHNE CBOWCTB BELIECTB, UCCIIENOBAHNE 3aKOHOMEPHOCTEM XMMHMUYECKUX MPEBpPALICHUN U
MyTeW ynpaBiIeHUs UMH B LIESAX MTOJIy4EHUS BEILIECTB U MAaTEPHAJIOB.

TeopeTnuecKkyro OCHOBY U3y4Y€HHs] HEOPIaHUYECKON XUMUU COCTABISIET aTOMHO-MOJIEKYJIIPHOE
yuenue, [lepuonudecknii 3akoH JI.11. MenaeneeBa ¢ KpaTKUMU CBEICHUSMU O CTPOCHHUM aTOMa, BUIAX
XUMUYECKOHN CBSA3HU, 3aKOHOMEPHOCTSIX NMPOTEKAHUSI XUMUYECKUX PEAKIIUM.

B u3yueHun Kypca 3HauMTEIbHAS POJIb OTBOJUTCS XUMUUYECKOMY SKCIIEPUMEHTY: IPOBEAECHUIO
MPAKTUYECKUX U J1a0OpaTOPHBIX pPA0OT, OMHCAHMUIO PE3YyJIbTATOB YUYEHHYECKOTO SKCIEPUMEHTA,
COOJIIOJICHHUIO HOPM H MTPaBUJI 0€30MacHON PabOThl B XUMUYECKOH Ta00paTOpHH.

Peanuzamnus maHHOW mporpamMmbl B Tporiecce oOydeHHs mo3BosMT oOydaromumcs ¢ 3I1P
YCBOUTD KJIFOUEBBIE XUMUYECKUE KOMIIETEHIIUY U MIOHSTH POJIb U 3HAUYEHUE XUMUU CPEU APYTUX HAYK
0 MpUpoJe.

W3ydenue XMMHUU CIIOCOOCTBYET (DOPMUPOBAHHIO Y OOYHAIOLIMXCS HAYYHOTO MUPOBO33PEHUS,
OCBOGHHUIO OOIIIEHAay4YHbIX METOAOB (HaONIOJCHHE, W3MEpPEHHUE, JKCIEPUMEHT, MOJEIHUPOBAHUE),
OCBOEHHUIO MTPAKTUYECKOTO IPUMEHEHMSI HAYUHbIX 3HAHUI, OCHOBAHHOI'O Ha MEXIIPEAMETHBIX CBA3SX C
npeametamu  «Okpyxaromuid  mMup», «®dusmka», «buonorus», «l'eorpadus», «Maremaruka» u
(dbopMupyeT KOMIIETSHIINH, HEOOXOIUMBIC ISl TIPOJIOJKEHUsT 00pa30BaHUsl B 00JACTH €CTECTBEHHBIX
HayK.

N3ydenne xumuM CcHnocoOCTBYeT pa3BUTHIO y oOydatoumuxcsi ¢ 3IIP mpocTpaHCTBEHHOTO
BooOpakeHus1, GYHKIIMOHATLHOW rPaMOTHOCTH, YMEHHUS BOCIIPUHUMATh U KPUTHYECKH aHATU3UPOBATh
nHpOpMAIIMIO, TPEACTABICHHYI0 B pa3iMyHbIX (opmax. 3HAYMMOCTb MpeaMeTa Ui pPa3BUTHUS
KU3HEHHOW KommeTeHInu oOyuatrommxcs ¢ 3[IP 3akmrodaeTcss B YCBOGHHMH OCHOBBI XUMHYECKHX
3HaHUI, HEOOXOUMBIX JIJIsl TOBCEHEBHOM KM3HM; HABBIKOB 3/J0POBOTO M OE€30MaCHOI0 JUIsl YeJIOBeKa
1 OKpY>KaroIlen ero cpeapl 0opasa xKu3Hu; GOPMUPOBAHUN IKOJIOTUYECKOM KYIBTYPHI.
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[IporpamMma oTpakaeT coaep)KaHUE OOy4deHHs MpeaAMeTy «XUMHUS» C YYEeTOM OCOObIX
oOpa3oBaTenbHbBIX MOTpeOHOCTEH oOydatomuxcst ¢ 3[1P. OBnageHne y4eOHBIM MpEeaMETOM «XUMHUS
MIPEJICTaBIISET OIpeNeleHHYI0 TPYAHOCTh i oOyuatontuxcsa ¢ 3I1P. Oto cBsizaHo ¢ 0cOOEHHOCTIMHU
MBICITUTEIBHOHN JIEATEIIBPHOCTH, IEPUOANYSCKUMHU KOJICOAaHUSIMU BHUMAaHUS, MaJIbIM 00BEMOM TIaMSITH,
HEJ0CTaTOYHOCTHIO OOIIEro 3amaca 3HAHUM, MOHMKEHHBIM IMO3HABATEIBHBIM HWHTEPECOM M HU3KHUM
YPOBHEM PEUYEBOT0 Pa3BUTHSI.

Jlnsa mpeononieHuss TPyOHOCTEH B HM3yUYeHUH YydeOHOro mpeamera «XuUMHUS» HeoOXoAuma
amanrtanus oObeMa M XapakTepa y4eOHOro MaTepuana K MO3HABATEIBHBIM BO3MOXKHOCTSIM JTaHHOU
KaTeropuu OOydYaromMxcsi, y4eT HX OCOOCHHOCTEH pa3BUTHS: HCIIOJIB30BAHUE AJITOPUTMOB,
BHYTPHUIPEIMETHBIX U MEKIIPEMETHBIX CBSI3€H, TOCTETIEHHOE YCIOKHEHHUE U3Yy4aeMOro MaTepuania.

[Ipy wu3ydyeHHH XUMUU HEOOXOJUMO OCYIIECTBISTH B3aUMOJCHCTBHE HAa MOJIMCEHCOPHOM
OCHOBE.

Teopernueckuili MmaTepuan peKOMEHAYETCA U3y4daTh B MPOLIECCE MPAKTHYECKOW IEATEIbHOCTH.
Bo03M0XHO BbIfIe/IeHHE OTACIBHBIX YPOKOB Ha PEILICHUE 3a/1a4 B CBSI3U CO CJIOKHOCTBIO aHaJIM3a TEKCTa
oOyuaromumucsi ¢ 3I1P. Opranudeckoe eAMHCTBO MPAKTHUYECKON M MBICIUTEIBHON AESITETbHOCTU
00ydJaromuXxcsi Ha ypOKaX XUMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO Oa3HMCHBIX
XUMHUYECKUX 3HaHUNH U yMmeHud. Oco0oe BHHUMAaHHME IMPU H3yUYEHUU XUMUU YAETSETCS H3YyUEHUIO
«CKBO3HBIX» MOHATHH U (DOPMHUPOBAHHIO HABBIKA CTPYKTYPHPOBAHUS MaTepHAIIA.

ey 1 3a1aum U3yuyeHUs1 y4eOHOro npeaMera « XuMHsI»

OOurre nenu u3yyeHus yueOHoro npeamera « XuMus» npeactasieHsl B DegepanbHoii padoyeit
IporpaMMe OCHOBHOTO 0011ero oopasoBanusi. OHU aKTyaJIU3UPOBAHBI C YUETOM HOBBIX MPUOPUTETOB
B CHCTEME OCHOBHOTO 00IIIero 00pa30BaHMsl, HAIPABICHHOCTH OOYYCHHS HA PA3BUTHE H CAMOPA3BUTHE
JUYHOCTH, (hopMHUpOBaHHE €€ HWHTEIUIeKTa M o0med KyibTypbl. OOydeHHE YMEHHMIO YYUTHCS U
MIPOJIOJKATH CBOE 00pa30BaHNE CAMOCTOSTEIIPHO B HACTOSIIIEE BPEMS SIBIISICTCS OJHOU M3 BAXKHEUIITNX
(GyHKIUH y4eOHBIX MTPEIMETOB, B TOM YUCIE U « XUMHUI.

s obywarommxcst ¢ 3I[1P, Tak e, Kak U JUII HOPMAaTUBHO DPa3BUBAIOIIUXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO OOpa30BaTENbHYIO MPOrpaMMy, AOMUHHUPYIOIIEE 3HAUYEHUE MPHOOpEeTaroT
TaKHe 1eJId, KaK:

dbopMUpOBaHHE HHTEUIEKTyallbHO PAa3BUTOM JMYHOCTH, TOTOBOM K COTPYIHHYECTBY,
CaMOCTOSITEILHOMY TPHHATHIO PEIICHUH, CIOCOOHOW amanTHpOBaThCS K OBICTPO MEHSIOIIUMCS
YCIIOBHSIM JKM3HU;

HAIPaBIEHHOCTh 00YyYEHHUs Ha CUCTEMATHYECKOEe MPUOOIICHHUE yUalIiuXcs K CaMOCTOSITEbHOM
MO3HABATEIbHON JEATENIBHOCTH, HAYYHBIM M MPAKTHUYECKHMM METOJaM IO3HaHus, (OpMHUPYIOIINM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

oOecrieueHWe  YCJIOBHH, CIIOCOOCTBYIOIIUX  MPUOOPETCHHIO  OOYYarONIUMHUCS  OIBITA
pa3HOOOpa3HOW NEATEThHOCTH, MO3HAHHWS W CaMOMO3HAHMS, KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE ISl Pa3IMUHbIX BUJOB JI€ATEIbHOCTH;

(dbopMUpOBaHHE YMEHUN OOBSICHATH U OIICHUBATH SBICHUS OKPYIKAIOLIETO MUPa HA OCHOBAHHH
3HaHUU U OIbITA, MOJYYECHHBIX PHU U3YUYEHUN XUMUU;

dbopMupoBanre y OOydYaIOMIUXCS TYMAaHUCTUYECKUX OTHOIICHUN, MMOHUMAHUS IIEHHOCTH
XUMHUYECKHUX 3HAHUN JUIsl BBIPAOOTKU SKOJIOTMUECKH 1IeIeCO00pa3HOro MoBeACHUS B OBITY U TPYIOBOM
JESATEIbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37J0POBbS U OKPY>KAIOIIEH MPUPOJAHON CPEbL;

pa3BUTHE MOTHBALMU K OOYUYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAaHHIO Ha
OCHOBE YCBOEHUS OOIIECUYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOPY Hpodwuis u
HaIMpaBJIEHHOCTH JaJIbHEHIIEro 00yUYeHUsI.

Kypc HanpaBneH Ha pelieHne CIeayIuX 3a/1a4, 00eCIeUUBAOIINX PEATU3AINIO TUMYHOCTHO-
OpPUEHTUPOBAHHOTO U ACSITEILHOCTHOTO MTOIX0/I0B K 00yueHuto xumuu odyydaromuxcs ¢ 311P Ha ypoBHe
OCHOBHOT'O 00111eT0 00pa30BaHus:

(dbopMHpOBaHHUE MEPBOHAYAIBHBIX CHUCTEMATH3UPOBAHHBIX MPEJCTABICHUNH O BEIECTBAX, UX
MPEBpAICHUSAX U IPAKTUYECKOM NPUMEHEHUH; OBJIaJICHUE MOHSITHITHBIM alapaToM U CUMBOJIMYECKUM
SI3BIKOM XUMHH;

O0CO3HaHWE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKON HAYKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUYECKHUX TMPEBPAIICHUNA HEOPTaHWIECKUX M OPTaHUYECKUX BEIIECTB KaK OCHOBBI
MHOTUX SIBIICHUH KUBOW U HEXKUBOW IPUPOIBI; yTIyOIeHHEe MPECTaBICHUH O MaTepHaIbHOM EHHCTBE
MHUpa;



OBJIaJICHHE OCHOBAMHU XUMHUYECKON IPAMOTHOCTHU: CIIOCOOHOCTHIO aHATM3UPOBATH U OOBEKTHUBHO
OLICHMBATh >KU3HEHHbIE CUTYallUM, CBSI3aHHBIE C XMMMEW, HaBbIKaMHM Oe€30IacHOro oOpalleHus c
BEIIECTBAMH, UCIOJIb3YEMBbIMU B TOBCEIHEBHOM XH3HU; YMEHHEM aHAIU3UPOBAaTh W IUIAHUPOBATH
9KOJIOTMUYECKH O€30MacHOE MOBECHHUE B LIETSAX COXPAHEHUS 30POBbsI U OKPYXKAIOIIEH Cpeibl;

(dbopMUpOBaHNE YMEHUI yCTaHABIUBAThH CBA3U MEXIY pPeabHO HAOIIOJaeMbIMU XUMHUUYECKUMHU
SABIICHUSIMA W TIPOIECCAMHU, MPOHMCXOJSAIIUMU B MHUKPOMHUpE, OOBSICHATH NMPUYHMHBI MHOTOOOPA3H
BEIIIECTB, 3aBUCUMOCTb X CBOMCTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTh TPUMEHEHHS BEILIECTB
OT UX CBOICTB;

MPUOOpPETEHUE OMbITa UCTIOIH30BAHUS PA3IMUYHBIX METOJOB M3Y4YEHHs BEIIECTB, HAOIIOACHUS
3a UX IPEBPAIICHUSMHU NIPU IPOBEIEHUH HECIOKHBIX XUMUUYECKUX 3KCIIEPUMEHTOB C HCIIOJIb30BaHUEM
71a00paTOPHOTO 000PYIOBAHUS U IPUOOPOB;

(dbopMHUpOBaHUE TPEICTABICHUNA O 3HAYEHWH XMMUYECKOH HAYKH M PEIICHUH COBPEMEHHBIX
9KOJIOTMYECKUX POOIIeM, B TOM YHCIIE B IPEIOTBPALEHIUN TEXHOTEHHBIX U SKOJIOIMYECKUX KaTacTpod.

Oco6ennocTu 0T0OOpa U aJanNTalUK Y4eOHOT0 MaTepraJia o XMuMHHU

OOyuenne yuyeOHOMY IpeaMeTy «XHUMHUs» HEOOXOTUMO CTPOUTHh Ha CO3AAHUU ONTUMAJbHBIX
YCJIOBHM JUIsl YCBOGHUSI MporpaMMHoOro marepuana oOydvatoumumucsa c¢ 3IIP. Bonbmioe BHUMaHue
JOJKHO OBITH yAETIEHO 0TOOPY yueOHOro MaTtepHralia B COOTBETCTBUU C MPUHIIUIIOM JOCTYIHOCTH MIPH
coXpaHeHHH 0011ero 6a30Boro ypoBHs. OH JIOKEH 10 COACPIKaHUIO U 00beMy OBITh aJalTHPOBAHHBIM
s obyuarouuxcs ¢ 3[1P B cooTBeTcTBUY € X 0c0ObIMU 00pa30BaTeIbHBIMU OTpeOHOCTIMU. CrenyeT
o0JieruynTh OBJIaJieHre MaTepuaniom odydatouiumucs ¢ 3I1P mocpeacTBom ero neTanbHOro 0ObsICHEHUS
C CHCTEMAaTHYECKUM IIOBTOPOM, MHOTOKPATHOM TPEHUPOBKOW B MPUMEHEHUHM 3HAHUNA C
WCIOJB30BAHUEM TPUEMOB aJNTOPUTMH3AIMHA M BHU3YaIbHBIX OMNOpP, OOYYEHHUS CTPYKTYPHPOBAHHUIO
Martepuana.

bonbiioe 3HaueHue JUid NOJHOLIEHHOTO YCBOEHMS Y4YEOHOrO Marepualla MMEET OIopa Ha
MEXMPEIMETHBIE CBS3U BOIIPOCOB, U3yYaeMbIX B JAHHOM Kypce, C TAKUMH Y4eOHBIMH ITpeIMETaMH Kak
«T'eorpadus», «Pusnkay, «buomorus». [lo3Bomnss paccMaTpuBaTh OJUH U TOT )K€ YU€OHBIN MaTepran
C pa3HBIX TOYEK 3PEHUS, MEXKIIPEAMETHBIE CBA3M CIOCOOCTBYIOT €ro JIyYIllIeMy OCMBICIEHHUI0, Oolee
MIPOYHOMY 3aKPEIUICHHUIO MTOJIyYEHHbBIX 3HAHUN U IPAKTUYECKUX YMEHUM.

[Ipu moAroToBKE K YpOKaM YUYUTEINb JOJDKEH MPEeayCcMOTPETh (hOpMHUpPOBaHHE Yy 00yUaOLIUXCS
YMEHUH aHaJU3UpOBaTh, CPABHUBATH, 0000IIATh M3y4aeMblii MaTepuall, TNIAHUPOBATH MPEICTOSIIYIO
paboTy, OCYIIECTBISATH CAMOKOHTPOJIb. HE00X0MMO TOCTOSTHHO CJIETUTH 32 MPaBUIILHOCTBIO PEYEBOTO
odopmiieHus BbICKa3bIBaHU# oOyuaromuxcs ¢ 311P.

B cB3m ¢ 0cCOOCHHOCTAMHM TIOBEACHHS M JeITeNbHOCTH, oOydatomuxcs ¢ 3IIP
(pacTopMOK€HHOCTh, HEOPTAHW30BAHHOCTH) HEOOXOAUM CTPOKANIINN KOHTPOJIb COOJIOJICHUS TTPABHIT
TEXHUKH 0€3011aCHOCTH TIPH MPOBEICHNHN J1a00paTOPHBIX PadOT B XUMHUYECKOM KaOMHETE.

IIpumepHbie BuAbI aesiTebHOCTH oOydawommxcesi ¢ 3IIP, oOyciaoBiieHHbIe 0CO0OBIMH
00pa3oBaTeJIbHBIMU MOTPEOHOCTSAMHM M 00eCreYuBaKIIHNe OCMbICJIEHHOE OCBOCHHUE COEPKAHUM
o0pa3oBaHus N0 npeaMeTy «XUMHUI»

Conepsxanne BUAOB JeaTebHOCTH oOydaronuxcs ¢ 3[IP Ha ypokax XUMHM ONpeaessieTcss ux
0co0bIMH 00pa3oBaTebHBIMU NMOTpeOHOCTIMHU. [ToMuMo mupoko ucnoabzyembix B @OIT OO0 o0mmmx
JUIS BCeX OOy4YaroIIMXCsl BUIOB JIEATEIbHOCTH CIEAYET YCHIIUTh BHUJIbI I€ATEIbHOCTH, ClelU(pUUHbIE
JUIE TAHHOM KaTeropuu oO0ydaromuxcs, A 00ecreueHHs OCMBICIEHHOTO OCBOEHHUS COJCpKaHUs
o0Opa3oBaHMs IO MPEAMETY: YCWICHHE MPEeIMETHO-IPAKTHUECKON NEeATENbHOCTH C aKTUBU3aLUEn
CEHCOPHBIX CHUCTEM; YEpPEJOBAHME BUAOB JEATEIbHOCTH, 3aJEHCTBYIOIIMX pa3IMYHbIE CEHCOPHBIE
CUCTEMbI; OCBOCHHE MaTepuaja C ONOpOl Ha ajJropuTM; «IOIIArOBOCTH» B H3YyUYEHHWU MaTepuala;
WCIOJIb30BAHUE JTOTIOJHUTEIBHON BU3YaIbHOM OMOpHI (T1aHbl, 00pa3Iibl, CXEMbI, I1a0JIOHbI, OTIOPHBIE
tabnuipl). s pasButus y ooyuaromuxcs ¢ 3[1P ymenus nenats BbIBOABI, OPMUPOBAHUS TPAMOTHOTO
peUeBOro BHICKA3bIBAHUS HEOOXOIUMO HCIIOJIB30BaTh OMOpHbBIE cioBa M kiuiie. Ocoboe BHUMaHHE
CJIeIyeT YICIUTh 00YyUEHHUIO CTPYKTYPUPOBAHUIO MaTepHalla: COCTaBICHUE PUCYHOUHBIX U BepOaIbHBIX
CXEM, COCTaBJIeHHE TalJMll, COCTAaBICHHE KJIACCH(PHUKAIUU C OOO3HAYCHHBIMH OCHOBAHUSIMH JIJIS
KJaccuUKallUy U HAIlOJHEHUE UX PUMEPAMU U JIp.

IIpumepHas TemaTHueckas U TEpMUHOJIOTHYecKas Jiekcuka cootBeTcTByeT POIT OO0.

Jna oOyuaromuxcsi ¢ 3IIP cyiiecTBeHHBIMU SIBISIOTCS HpPUEMbl pabOThl € JIEKCHUYECKUM
MaTepuaioM no mnpeamery. [IpoBoauTcst crnenumanbHas padoTa MO BBEJICHHIO B aKTUBHBIM CIIOBaphb
00y4aroIuXxcsi COOTBETCTBYIOLIEH TepMUHOJIOTHH. V3yyaemble TEPMHUHBI BBOAATCA HA TOJUCEHCOPHOU



OCHOBC, 00s13aTeNbpHa BU3YyaJibHad IOAJACPIKKA, aJITOPUTMbI pa6OTBI C OIIpCACIICHUCM, OIIOPHBIC CXCMBbI
IJId aKTyaJln3allui TCPMUHOJIOT' U,

MecTto yueOHOro npegmera « XuMusi» B y4eOHOM ILIaHe

B cootBercTBHM ¢ DenepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTeIbHbBIM CTaHIAPTOM OCHOBHOT'O
oOmiero oOpa3oBaHusi y4yeOHbIM mpeaMeT «XHUMHS» BXOOUT B  IPEAMETHYI  00J1acTh
«EcTecTBeHHOHAYUYHBIE PEIMETHI» U SBIISIETCS 00s3aTEIbHBIM JUISl H3Y4EHUS.

VY4eOHBIM IJIaHOM Ha e€ u3yueHHe OoTBeJeHO 136 y4eOHBIX 4acoB — 1O 2 4 B HEJeNno B 8 1 9
KJIaCCax COOTBETCTBEHHO.

Conepxanmne ywyeOHOro mnpeamera «XuMHs», HpencraBieHHoe B dDenepanbHoil paboueit
nporpamme, cootBerctByer PI'OC OO0, pazpaborano ¢ yuerom DenepaabHON OCHOBHOU
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO OOIIEro 0O0pa3oBaHMS MO y4eOHOMY MpeAMETy «XUMHU,
coorBercTBYeT denepanbHO aganTupoOBaHHONM OCHOBHOM 00pa30BaTebHOM MpOrpaMme OCHOBHOI'O
o01iero o6pa3oBaHus 00YYAIOUINXCS C 3aJCPKKON ICHXUIECKOTO Pa3BUTHSL.

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»
COJAEPXAHUE OBYYEHUA B 8 KITACCE

IlepBoHaYa/IbHbIE XMMUYECKHE MOHATHUSA

[Tpeamet xumun. *Ponb XumMuu B )Xu3HU denoBeka.™ Tena u BemecTBa. du3nueckue CBOKWCTBA
BEIIECTB. ATPEraTHOE COCTOSHHE BEIIECTB. *XUMHS B cucTeMe Hayk.* UHCTble BeIIecTBa U CMECH.
Crnioco0s1 paznenenus cmeceit. [IpaBmima Ge3omacHOro oOpamieHus ¢ BEIIECTBAMU W J1abOpaTOPHBIM
obopynoBanueM. *[1oHATHE 0 METOAX MTO3HAHUS B XUMUU.*

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JIEMEHThl. 3HaKU (CHMBOJBI) XUMUYECKHX DJIEMEHTOB.
OTtHocuTenbHas aroMHast Macca. IIpocTsie U ciiokHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckass Gopmyia. BareHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. *3aKOH MOCTOSIHCTBA
cocraBa BemlecTB.* OTHOCUTENIbHAS MOJICKYJIsipHasi Macca. MaccoBasi 10JIi XUMHUUECKOTO 3JIEMEHTa B
COETUHEHUH.

@usnueckue U XUMUYECKUE ABJICHUS. XuMuueckas peakuus. [Ipu3sHaky XUMHYECKUX peakiuil.
YpaBHEHHS] XUMHUYECKUX PEaKIMid. 3aKOH COXpaHEHHUs Macchl BemiecTB. Kimaccudukamms XuMUIecKux
peaxiuii (CoeAnHEHHSI, PA3I0KEHHsI, 3aMeIIeHuUs, 0OMeHa).

XVWMHUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW TOCYIOH, C TMpaBuiamMu pabOThl B
naboparopud U npuéMamu OOpaleHusi ¢ Ja0OpaTOPHBIM OOOPYAOBAHUEM; H3YUYEHHE M OIHCAHUE
(hM3HUECKUX CBOMCTB 00pa3Ii0B HEOPTAHUYECKUX BEIIECTB; HAOMIOAeHHE (U3NUECKUX (TUTaBJIEHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJCHCAIMsl BOJbI) U XUMHUYECKUX (TOpEeHHE
CBEYH, NMPOKAIMBAHNE MEHON MTPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCIIOTOW) SIBJICHUH, HAOIIOICHUE 1
OMKCAHUE MTPU3HAKOB MTPOTEKAHUSA XUMUYECKUX peaKuil (pas3oKeHue caxapa, B3auMO/ICUCTBUE CEPHOM
KHUCJIOTHI ¢ XJopuaoM Oapusi, paznoxenue ruapokcuna menu (II) mpu HarpeBanuu, B3auMOZEHCTBUE
xkenesa ¢ pactBopom conu Meau (II));um3ydenne cnocoOoB pasneneHus: cmecel (C TOMOIIBI0 MarHura,
(¢unbTpOBaHue, BhIapUBAHUE, AUCTUILIALMS, XpoMaTorpadus), MpoBeICHHE OYMCTKU TTOBAPEHHOM COJIH;
HaOJII0/ICHUE M OIMCAHUE PE3YJIbTATOB IMPOBEJICHMS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPaHEHHS
MAacchl; CO3JJaHHe MOJIeJIel MOJIEKY (IIapOCTEPIKHEBBIX).

Baskuelue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3znyx — cmech razos. CocrtaB Bo3ayxa. Kucimopox — 31I€MEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciaoposa B pupoe, Gpu3ndeckue 1 XMMUYECKre CBOMCTBA. Peakiiuu ropeHust mpocThIX
U ciaoxHbIX BemecTB. CrnocoObl MOJy4deHHs KHCIOpoJga B JIAOOpAaTOPUHM *M MPOMBIIUIEHHOCTH. *
[Ipumenenne kucnopona. Ilonsitue 06 okcmmax. KpyroBopor kuciopoma B mpupome. *O30H —
AITOTPOITHAS MOAU(DHUKAINS KUCIOPOA.

TeroBoil >ddexT XuMudyecko peakuuu, TEPMOXUMHYECKHE YpaBHEHUS, 0JK30- H
SHAOTEPMHUUYECKUE peaKLuu. TOIUIMBO: Yyroiab U MeTaH. 3arpsA3HEHHE BO3/1yXa, YCHICHNE TAPHUKOBOIO
s dexra, pazpyiieHre 030HOBOTO CJIosL. *

Bonopon — snemeHT u npoctoe BemecTBo. HaxoxieHue Bogoposa B npupoje, huzndeckue u
XMMHUYECKHE CBOMCTBA (Ha NpuUMepe B3aUMOJEHUCTBUS C HEMETalJIaMd M OKCHJaMU METaJlJIoB),
pUMeHeHHe, *crnocoOsl moayyeHus. * [IoHATHE 0 KUCIOTaX U COTIX.

KonmuectBo BemectBa. Mok, MosmsipHasi Macca. 3akoH ABoraapo. MossipHbIi 00BEM Ta30B.
Pacuetsl o xumMuueckoit (opmyse. PacyeTsl MaccoBOM JONMM XMMHUYECKOTO 3JIEMEHTa B COCAMHEHUH,
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KOJIMYECTBA BEIECTBA, MOJIAPHOM MaccChl, MOJSIPHOTO oObeMa Ta3oB. Pacyérel Mo XUMHYECKHM
YpaBHEHUSIM.

*@usnyeckue cpoicTBa BoAbL.* Boma. Ee cocrtaB, crpoenume u Mounekyibl. *Boga kak
pactBopuTenb.* PactBopbl. *[loHSATHE O HACBHIIICHHBIX W HEHACHINMIEHHBIX pacTBopax. l[loHsTHE
pacTBOPUMOCTH BeUIeCTB B Boje.* Pacyer MaccoBoil oM BeliecTBa B pacTBOpe (IIPOLIEHTHAas
KOHIIEHTpamusi). MaccoBasi 10Jisl BEIIECTBAa B pacTBope. * XUMHUECKUE CBOMCTBA BOJBI (pa3iioKEHHE,
peakuuu ¢ HaTpUeM, OKCUIOM Kanblius, okcugoM cepsl (IV) peakunu ¢ meramiaMu, KUCIOTHBIMU U
OCHOBHBIMM OoKcugamu). Ilonarue o0 ocHoBaHusX. Posib pacTBOPOB B MPUPOJAE U B )KU3HU UYEJIOBEKA.
KpyroBopoT Bojibl B ipupoe.* 3arpsisHeHrne IpUpOIHBIX Boa. OXpaHa v OYMCTKA MIPUPOJHBIX BOJ.

Baxmwneiimme Kimaccel HEOpraHMYecKMX coenuHeHuid. Kiaccudukanus HeEOpraHMYeCKHX
coenuHeHnil. Okcuupl: cocTaB, Kiaccudukanus (KUCIOTHBIE, OCHOBHBIE, *aMdoTepHbIe,
HeconeoOpa3yromme - Ha npumepe okcuna yriaepoaa (II) m okcuma azora (II)), Homenkmarypa.*
*[lomydyeHne™ n XUMHUYECKUE CBOMCTBA OKCHUJIOB (B3aMMOJICICTBHE C BOJIOM, KUCIOTAMU, LIEIOYAMH).
OcnoBanns. Kiaccudukanus ocHOBaHMIL: MIETOYM W HEPACTBOPHMBIE OCHOBaHWs. HomeHKmarypa
ocHOBaHui. Du3nueckue M XMMHYECKHE CBOWCTBA OCHOBAHMM (B3aMMOJEWUCTBHE C OKCHIAMU
HEMETAJIJIOB, KHCIIOTaMH, coJisiMu). *Tlomyuenue ocHOBaHMIA. *

Kucnotel: coctaB, kinaccudukainus, HOMEHKIATypa, (puU3Hueckue M XUMHYECKHE CBOICTBa
(B3auMozI€liCTBHE C METalIaMU, OCHOBHBIMH OKCH/IaMH, OCHOBAHUSAMH, COJISIMU, HAa IPUMEPE COJSTHON
U CepHON KHCIOT), *crmocoObl mosydeHus.* Psng aktmBHOcTH MetayuioB H. H. bekerosa. Comu
(cpennue): HOMEHKIATypa coJied, *crmocoObl TONydeHUs™, B3aMMOJCUCTBHUE COJICH C MeETallIaMH,
KHCJIOTaMH, IIeJI0YaMU U COJISIMU, TIPUMEHEHUE.

[Tonsatue 06 ampoTepHBIX THAPOKCUAAX (Ha MpUMepe IMUHKA U *aaroMHHUA™): *Xumuueckue
CBOICTBa (B3aMMOJICICTBHE C KUCIOTaMU U I1I€JI0YaMH, pa3ioKeHHe MPU HarpeBaHUK) U Mody4yeHue.*

['enernueckas CcBsI3bp MEK/y KJIaCCaMU HEOPraHUYECKUX COeMHEHN. [ eHeTnueckue psbl.

XHWMHUYECKUHN SKCIEPUMEHT: KaU€CTBEHHOE ONPEECICHUE COACPKAHUS KHUCIOpOAa B BO3IyXE;
MOJTyYeHHE U U3YYEHHUE CBOWCTB KUCIOPO/Ia; HAOIIOACHNE B3aUMO/ICHCTBHS BEIIECTB C KUCIOPOJIOM U
yCIIOBUSI BOSHUKHOBEHHMSI U MPEKpallleHusi ropeHus (mmoxkapa); 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHIOB U
OIMCaHMEe MX CBOMCTB; MOJYyYEHHE M U3yUYeHHUE CBOMCTB BOJOpoJa (TopeHue); HaOmo1eHne 00pa3ioB
BEIIIECTB KOJWYECTBOM | MOJb; MCCIIEIOBAHUE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C PA3THMYHON
pacTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHONM MAaCCOBOM JOJIEM pPACTBOPEHHOIO
BEII[ECTBA; B3aUMOJICHCTBUE BOJABI C MEeTaUIaMH (HAaTpUEM U KaiblieM) (BO3MOXXHO HCIIOJNb30BaHHE
BHUJICOMATEPHAIIOB); OIPEJIEICHUE pPACTBOPOB KHCIOT U IIEJIOYEHd C IOMOIIBI0 HWHAMKATOPOB;
uccleoBaHle 00pa3lioB HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX KJIaccOB; HAOMIOJEHUE HW3MEHEHUS
OKpacKU MHJIMKATOPOB B paCTBOpaX KUCIOT U IIeN0Yel; n3yueHue B3aumoaecteust okcuaa meau(ll) c
pacTBOpOM CEpPHOM KHCJIOTHI, KHCJIOT C METa/UlaMHU, pEaKUU HeUTpalIn3aluu; MOJyYEeHUe
HEpPACTBOPUMBIX OCHOBAaHUMU, BBITECHEHHME OJIHOIO MeTallla JPYTMM M3 PacTBOpa COJIM; pEILIEHUE
JKCIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BaxxHelnme Ki1accel HEOPraHUYECKUX COEAUHEHUIN.
Ilepuoanyeckuii 3axoH U Ilepuoanyeckas cucreMa xumuyeckux diemenTos JI. M. MenaeieeBa.

CTpOGHI/Ie aToMOB. XuMHUecKas CBA3b. OKUCIUTEIIbHO-BOCCTAHOBUTEIIHHEIC pCaKkuu.

[lepBbie MOMBITKU KIACCU(PUKANNUNA XUMUYECKUX 3JIeMEHTOB. lloHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (ILIE€JIOYHBIE U IIEJI0YHO3EMENbHbIE METaJUIbl, T'aJlOT€Hbl, UHEPTHBIE Ta3bl). *JIEeMEHTHI,
KOTOpBbIE 00pa3yroT aM(pOTepHbIE OKCUJIbI U TUAPOKCHUIBL. *

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema xumudeckux anementoB . . Menneneena.
Koportkonepuoanas u * nnmuaHonepuoHas® ¢popmel [leproanueckoil CHCTEMBI XUMUYECKUX 3JIEMEHTOB
. . Menneneena. [lepuoasl u rpynmnbl. PU3UYECKU CMBIC NOPSIKOBOIO HOMEPA, HOMEPOB MEPUOIa
Y TPYIIIBI 3JIEMEHTA.

Ctpoenue atomoB. CoctaB aTroMHbIX snep. *M3oromnbl.* DnekTponsl. CTpoeHHE IIEKTPOHHBIX
o0oitouek aromMoB mepBbix 20 xumudeckux sneMeHToB [lepuonndeckoii cuctemsl Jl. . Menneneesa.
XapakTepucTHKa XUMHUYECKOTO 3JIEMEHTa Mo ero mnojioxeHutro B llepmoamueckon cucreme [l. U.
Meneneesa.

*3aKOHOMEPHOCTH MU3MEHEHHsI CBOWCTB AJIEMEHTOB MaJIbIX MEPHOJOB M INIABHBIX MOATPYIII, B
3aBHUCUMOCTH OT aTOMHOrO (MOpsSAKOBOro) Homepa 3HaueHue Ilepuonmyeckoro 3akoHa u
[Ieproanueckoil CUCTEMBI XUMHYECKHX JIEMEHTOB JUIsl pa3BUTHS HAYKHU U nTpakTuku. /1. 1. MeHnnenees
— Y4€HBIN U rpaXkKaaHuH. *

Xumudeckas cBsi3b. KoBasieHTHasH (TTOJIsSIpHAS ¥ HEMOJIAPHAS ) CBSA3h. *DIEKTPOOTPUIIATETLHOCTh
aTOMOB XMMHUYECKUX JIeMEeHTOB.* lOHHAas CBS3b.
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Crenenp okuciieHHs. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC peakiuu. [Iporecchl OKUCICHHS U
BOCCTaHOBJICHHS. OKHUCIUTEIN H BOCCTAaHOBUTEIIH.

XWMHYECKUH OKCIEPUMEHT: H3yYeHHE OO0pa3lloB BEMISCTB METAIOB M HEMETaJlIOB;
B3aI/IMO£[€I\/JICTBI/IC mﬂpoxcyma IIMHKa C paCTBopaMI/I KHUCJIOT Hu IIIGJIO‘Iefl; HpOBGIIeHI/IC OIIBITOB,
WUTFOCTPUPYIOIIUX TIPUMEPBl  OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX peakiuii (TropeHue, peaxiuu
pa3NioKeHUs, COeIUHEHMUS).

MesknpeamMeTHble CBSI3H

Peanmzanust MEXIpeIMETHBIX CBSA3EH NMPU N3YYEHUH XUMHH B 8 KIlacce OCYIIECTBIISIETCS Yepe3
HUCITIOJIB30BAHUE KaK O6H_II/IX C€CTCCTBCHHO-HAYUYHBIX HOHSITI/If/'I, Tak U HOHSITI/II\/JI, ABJIAOITUXCA
CHCTEMHBIMHU ISl OT/ICIBHBIX MPEJMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAyYHBIH (DaKT, TUMIOTE3a, TEOPHsl, 3aKOH, aHAIU3,
CHHTE3, KilacCHu(PUKaIus, IEPUOTUIHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, H3MEPEHHE,
MO/IeJTb, SIBJICHUE.

®dusuka: wMarepus, aroM, OJIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKJIHI, HW30TOIbI,
PaZMOaKTUBHOCTb, MOJIEKYJA, JEKTPUIECKHA 3apsill, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHUE
BEIIIECTBA, r'a3, (U3MUYECKe BEJIMYUHBI, CIMHUIIBI N3MEPEHUs, KOCMOC, TUIaHEThI, 3BE3/1b1, COIHIIE.

buonorwust: porocunres, npixanue, buochepa.

I'eorpadus: armocdepa, rumpocdepa, MHHEPAIBbI, TOPHBIC MOPOJIBI, MOJE3HBIC UCKOMAEMBbIC,
TOIUIMBO, BOJHEIE PECYPCHI.

COJAEP)KAHUE OBYYEHMUA B 9 KITACCE

BemecTBo U XUMHYECKAS peaKkuus

Ilepnonuueckuii 3akoH. Ilepuonuueckas cucrema xumuueckux snemeHToB [l M. Menneneesa.
Crpoenre atoMOB. 3aKOHOMEPHOCTH B H3MEHCHHH CBOWCTB XMMHYECKHMX DJIEMEHTOB IIEPBBIX TPEX
[IEPUOJOB, Kajus, KaIbLUi WM HUX COCIMHEHUH B COOTBETCTBUU C IIOJOKEHHUEM DIIEMEHTOB B
[Teproanieckoil cUCTEME M CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJbI XUMUYECKOH CBA3M. THUIBl KPUCTAIIMYECKUX PELIETOK,
*3aBUCUMOCTb CBOICTB BELIECTBA OT THUIIA KPUCTAIIMYECKONW PEMIETKY U BUJ1a XUMUYECKOM CBA3M. ™

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKHUX BELIECTB (MEXIyHApOAHAsl U TPUBHATIbHAS).
XHMMHYECKHE CBOWMCTBA BEIIECTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPraHWYECKUX COCIUHEHUN,
TE€HETUYECKas CBSI3b HEOPIaHUYECKUX BEILECTB.

Krnaccuukanus XUMHUECKMX peaklUMid MO pa3Iu4yHbIM IpH3HAaKaM (10 YHUCIY U COCTaBy
YYacTBYIOIIMX B pEaKIUH BELIECTB, MO TEIUIOBOMY 3((eKTy, Mo U3MEHEHHUIO CTETEeHEH OKHCICHHUs
XUMHYECKHUX JIEMEHTOB, *110 00paTUMOCTH, TI0 YYACTHIO KaTtajiu3aTopa).®* JK30- U SHIOTEPMHUECKHE
peakun. *Tepmoxumuyeckue ypaBHeHus. *

*[TonsiTue 0 ckopocTH XUMHUYecKOM peakuuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. IIoHsATHE 0 TOMOreHHBIX U Fe€TEPOreHHBIX peakuusax. llonsatue o xummyeckom
paBHOBecuH. CMellleHne XUMUYECKOTro paBHOBecusl. DakTOPhl, BIUSIOUINE HA CKOPOCTh XMMHUYECKOMN
PeaKIMy U MOJI0KEHUEe XUMUUYECKOT0 pPaBHOBECH . *

OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OajaHC  OKHUCIUTENbHO-
BOCCTaHOBUTEIBbHON peakuuu. CocTaBlIeHHE YPaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
C UCIOJIb30BaHUEM METO/1a AJIEKTPOHHOIO OalaHca.

Teopust 2MEKTPOIUTHUECKON TUCCOLMALUU. DJIEKTPOJIUTHYECKAsT JUCCOLUALUA. DIEKTPOJIUTEI
U HedNeKTpoJuThl. KaTuoHsl, aHMOHBL. *MexaHu3M AMCCOLMAIMK BELIECTB C Pa3IWYHBIMU BUAAMU
xuMudeckoi cBs3u. [lonsrue o crenenu aucconuannu.® CunbHbIE U cllaOble 3IEKTPOIHUTHI.

Peakuuu nonHoro oomMeHa. ¥ cioBusi IpoTeKaHUs peakluii MOHHOTO oOMeHa 10 KoHIa. [TonHbie
U COKpalllCHHbIC HOHHBIC YPABHEHUS peakuuid. XUMUYECKHE CBOMCTBA KHUCIIOT, OCHOBAHUU U COJIEH B
CBETE IpeICTaBICHUM 00 31eKTponuTuyeckoit aucconuanuu. Cpena pactBopa. KauectBeHHble peakuun
Ha KaTMOHBI M aHUOHBI: XJIOpUA-, OpOMUA-, HOAUT-, CyIb(at-, KapOOHAT-, CUIIMKAT-, pochaT- AaHUOHBI;
TUJIPOKCHU/I-UOHBI; KATUOHBI AMMOHUS, MarHusl, KaJbLins, allfOMUHUS, kene3a (2+) u (3+), meau (2+),
LIMHKA, [IPUCYTCTBYIOLME B BOJHBIX PACTBOPAX.

XVAMHMYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHME C MOJEISIMH KPUCTALIMYECKHX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METaNIOB M HeMeTasIoB (rpaduTra M anmasa), CIO0XKHBIX BEIIECTB
(x7opuaa HaTpus); HMCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKON peakiMu OT BO3JEHCTBUA
pasNuuHbBIX  (AKTOPOB; HCCIEAOBAaHHUE HIIEKTPOIPOBOJHOCTH PACTBOPOB  BEIIECTB, Ipoliecca

7



JIMCCOIMAIINY KHCIIOT, IIEeJ04eil U coseil (BOBMOXKHO HCIIONIb30BaHUE BHUACOMATEPUAIIOB); MPOBEACHHE
OTIBITOB, WUTIOCTPUPYIOLIMX MPU3HAKU MPOTEKaHUs peakiuil MOHHOro oOMeHa (0Opa3oBaHME OCajKa,
BBIZICTICHHE Ta3a, OOpa3oBaHWE BOJBI); OMNBITOB, WUTIOCTPUPYIOUIMX TPHUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEIIFHBIX peakuuil (TOpeHHe, peakIuHu pa3JoXKEeHUs, COCTUHEHHUs); pPaclo3HABaAHUE
HEOPraHWYeCKMX BEHIECTB C IOMOIIBI0O KAYeCTBEHHBIX pEAaKUMil Ha HOHBI, peIICHHE
OKCIICPUMCHTAJIbHBIX 3a1a4.

HemeTa/uibl 1 MX COeTMHEHHS

OO6mas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTEMEHU
okucienus. CTpoeHue u GU3NIECKUEe CBOWCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB. XUMHUYECKHE CBOWCTBA
Ha TmpuMepe XJopa (B3auMOJEWCTBHE C MeTalslaMH, HEMeTaUlaMd — BOJOPOAOM U KHCIOPOJIIOM,
*menogamu™). Xmoposopopoa. ComsiHast KHCIIOTa, XMMUYECKUE CBOIMCTBA, *noy4yeHne™®, mpuMeHeHue.
* JleiicTBHE XJI0pa U XJIOPOBOJIOPOa HA OpraHU3M ueioBeka.* BaxxHelre XI0puabl U X HaX0XKJIEHUE
B IIPUPOJIE.

O6mas xapakTepuctuka 3j1eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOCHUS aTOMOB KHCIOpOaa
U cepbl. XapaKTEpHbIE CTETIEHN OKUCIICHUS.

Crpoenue u ¢usznyecKkue CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U Cepbl. AIJIOTPOIHBIE
Mo (HUKAIIMN KUCIIOPOAa U Cepbl. XMMUYECKUE CBOWCTBA Cephl (B3aMMOJICHCTBIE *C HeMeTamiaMu™®
— BOJIOPOZIOM U KHCIIOPOJOM, METaJUIaMH, *KOHIIEHTPUPOBAHHBIMHU a30THOM M CEpHOM KHCIOTaMH).*
CepoBonoposi: cTpoeHue, GU3NIECKUe U XMMUYECKHE CBOWCTBA (KHCIOTHBIE U BOCCTAHOBUTEIHHBIC
cBoiicTBa). OKCUIBI Cepbl KakK MPEACTaBUTEIN KUCIOTHBIX OoKcuaoB. CepHas kuciora: pusnueckue u
XHUMHYeCKHe cBoicTBa (00mue u cnennpuyeckne). Coau cepHON KUCIOTHI, KAUeCTBEHHAS PEaKIHsl Ha
cynbpar-uon. CepHucras kucioTta. *XUMHUYECKHE pPEaklUH, JieXKallhie B OCHOBE MPOMBINIJIEHHOTO
crioco0a morydeHus cepHoi KUcnoThl. * Haxoxenue cepol u e€ coennHeHnid B npupoae. [lpumenenne
CEpbI U €€ COeAMHEHUH B OBITY U B IPOMBIIIIICHHOCTH. *XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COCIMHEHUSIMH Cepbl (KHUCIOTHBIE MOXKIM, 3arps3HEHHE BO31yXa M BOAOEMOB), CIIOCOOBI €ro
npeaoTBpamieHus. *

OOmiasi xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB a30Ta H
dbocdopa, xapakTepHbIC CTCTICHH OKHCIICHUS.

A30T, pacpocTpaHeHue B MpHpoJie, GPU3NUECKUE U XUMHUECKUE CBOWCTBA (B3aUMOJIeCTBUE C
MeTaJlJlaMd U HEMEeTaJUlaMU - KUCJIOPOJOM M Boaopoaom). KpyroBopoT azora B mpupoje. AMMHUakK:
¢u3nyeckue W XUMHUYECKHME CBOMCTBAa (OKHMCJIEHHE, OCHOBHBIE CBOWMCTBAa BOJHOIO pAacTBOpa),
*nomyuenune® u mnpumeHeHue. ColaM aMMOHUS: COCTaB, (U3MUECKHME U XHUMHUYECKHE CBOMCTBa
(paznoxeHue, B3aMMOJCHCTBHE CO IleIoYaMu), NpuMeHeHue. KadecTBEHHas peakiusi Ha HOHBI
aMMOHHUs. A30THasi KUCJIOTa, €€ (PU3MYECKHe U XUMHUYECKHE CBOWCTBa (0OIIHE W CrerupUuIecKue),
*nomydyenue.* Hutparel (pa3noxkenue). A30TUCTas KucioTa. Vcmoiab3oBaHWE HUTPATOB U COJEH
aMMOHHS B KauyecTBE MHHEpAIbHBIX YyJI0OpeHHH. *XuMHUYecKoe 3arps3HeHHE OKpYy Karolled cpeibl
COCMHEHUSMH a30Ta (KUCIOTHBIE JOXK/IHU, 3arpsI3HEHUE BO3/1yXa, IIOUYBHI U BOJOEMOB). *

dochop, *amnorpomHsie mMomudukanuu Gochopa,* GUMUECKHE M XUMHUYECKHE CBOWCTBA
(B3auMOZEHCTBUE C MeETallaMH, HEMETaUlaMH, *KOHIICHTPUPOBAHHBIMH a30THOM M  CEpHOH
kucioramu).* Oxcup pocdopa (V), oprodochopHas kuciaora: Gpuzndeckne U XMMHUIECKHNE CBONCTBA,
*nomydyenue.* *IIoHsATHE 0 MUHEPAIBHBIX YI0O0OpEHUAX: HUTPATHI U pocdaTsl. [IoHATHE 0 KOMIIEKCHBIX
ynoopenusx.* OOmas xapaktepuctuka 3m1eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOSHHUS aTOMOB
yriepoja U KpeMHUs. BaleHTHOCTh U XapaKTepHbIe CTETIEHN OKUCIICHUSI aTOMOB YTJIepoJia U KPEMHHUSL.
Pacrnipoctpanenue yrieposa B MpUpo/Ie, XapaKTEPHbIE CTETIEHU OKUCIICHUS.

VYraepon, aloTponsbsie Moaudukanuu (rpadur, anmas), GU3HUECKUE U XUMUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB (B3aMMOJEICTBHE C METAJIaMH, HEMETAJUIaMU, *KOHUEHTPUPOBAHHBIMHU a30THOU U
cepHoil kucnotamu)*. Ancopbuumsi. Kpyrosopor yriepona B mpupone. OKcuIbl Yriiepoaa, HxX
(u3nyueckre U XMMHUYECKHE CBOWCTBA, MOJyY€HUE U IPUMEHEHHUE, JAeWCTBUE Ha OpPraHU3M YeJIOBeKa.
*JKosornyeckue npooseMsl, CBsI3aHHbIE ¢ OKcHIoM yriiepoaa(IV); runoresa rno0aibHOr0 MOTETICHHS
KJIUMaTa; TMapHUKOBBIN 3 eKT.* YrompHas KHCIOTa W €€ COoNM, MX (PU3NYECKHEe M XHUMHYECCKHE
CBOWCTBA, *royryueHue u npuMmeHeHue.* KadectBeHHast peakuus Ha KapOoHaT-uoHbI. Vcnonbp3oBaHue
KapOOHATOB B OBbITY, MEIULIMHE, IPOMBIIIEHHOCTH U CEJIbCKOM XO03sIHCTBE.

OOume mpexacraBieHus 00 OCOOCHHOCTSX COCTaBa U CTPOCHHSI OPTaHUYECKUX COCAMHEHHM
yriaepoa (Ha mpuMepe MeTaHa, dTHJIEHA, dTaHOJa, YKCYCHOM KUCIOTHL. *MX cocTaB M XMMHUYECKOE
crpoenue. Knaccudukanus opranndeckux BemiecTB.* [ToHsTHE 0 OMOIOrMYECKH BaXKHBIX BEILECTBAX:
KHUpax, Oenkax, yrieBojax — M UX POJIM B )KU3HU 4elloBeka. *MaTepuaabHOE €IMHCTBO OPTaHUYECKUX
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Y HEOPraHWYECKHUX COCIMHEHUH. *

KpemHuuii, ero ¢pusndeckre U XuMUYECKHE CBOMCTBA (Ha MPUMEpe B3aUMOJICHCTBUS C METaJUIaMU
U HeMmeTaulamH), *monydeHue®™ um mpumeHenue. *CoenuHeHHMs KpeMmHHS B mpupoge. OOmue
npencraBnenus o6 okcupe kpemMHHA(IV) m kpemuHmeBoil kucnore. Cunukartel, (u3n4Yeckue u
XMMHUYECKHE CBOICTBA, MOJIy4YeHHE W NPUMEHEHHE B OBITY, MPOMBIIUICHHOCTH (B MEAMLIUHCKOM,
AJIEKTPOHHOM, CTPOUTENBbHOM M 1p.). BakHelilmme cTpouTenbHble MaTepHasbl: KEpaMHKa, CTEKJIO,
LIEMEHT, 0eTOH, kene300eToH. [Ipo6iieMbl 0€30MacHOrO MCIOJIb30BaHMsI CTPOUTENIBHBIX MaTepHaIOB B
MTOBCETHEBHOM JKU3HU. *

XUMHUECKUN SKCIIEPUMEHT: U3yuyeHUe 00pa3lloB HEOPraHNYECKUX BELIECTB, CBOMCTB COISIHOM
KHCJIOTBI; TIPOBEICHUE KAaYeCTBEHHBIX PEaKIUil Ha XJOPHUA-MOHBI M HaOJIOACHHE MPH3HAKOB HUX
IIPOTEKAHU; OMBITHI, OTpaXkarolue Gu3nueckrne 1 XMuMU4eCKHe CBOMCTBA raJIOTEHOB U X COETUHEHUN
(BO3MOXKHO  MCIOJIb30BaHHME BHUICOMATEPHANIOB); O3HAaKOMJIEHME C oOpa3laMu  XJIOPUIOB
(ranoreHnIoB); O3HaKOMJIEHHE ¢ 00pa3lamMu cepbl U €€ COCJUHEHUSMHU (BO3MOYKHO MCIIOJIb30BaHUE
BUJCOMATEpUANIOB);  HaOmrofeHuWe  mporecca  oOyriauBaHMS — caxapa  HOJ  JCWCTBUEM
KOHIICHTPUPOBAaHHOM CEPHOM KHUCIIOTHI; M3YyYEHME XUMHUYECKHUX CBOMCTB pa30aBIEeHHOM cepHOH
KHCJIOTBI, TIPOBEJICHUE KAueCTBEHHOW peakUuMu Ha CyiabpaT-uoH U HaONIOIEHUEe MpHu3HaKa eé
IIPOTEKaHUs; O3HAKOMJIEHHME ¢ (U3UYECKMMU CBOWCTBAMHM a3oTa, ¢ocdopa M UX COETUHEHMH
(BO3MOXHO HCHOJB30BaHHE BHIEOMATEPHATIOB), OOpa3namMu a30THBIX U (HOCHOPHBIX YIOOPEHUN;
[I0Jly4YeHHE aMMHUAKa U U3y4YEHHUE ero CBONCTB; NPOBEACHNE KaUeCTBEHHbIX PEAaKIMii HA HOH aMMOHUS
u hocdaT-noH 1 U3yyeHHEe MPU3HAKOB UX POTEKAHMS, B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOU
KHCIOTBl C MeAblo (BO3MOXKHO HCIOJIb30BAHHME BHJIEOMATEPHUATIOB); HM3yuyeHHE MoJenel
KPUCTAJUIMYECKUX PEMIETOK anMasa, TpaduTa; 03HaKOMIICHHE € IIPOIIECCOM aJcOPOLMU paCTBOPEHHBIX
BEIIECTB aKTHUBUPOBAHHBIM YIJIEM U YCTPOICTBOM INPOTHUBOrasa; IOJY4YCHHE YIJIEKHCIOro ra3a u
W3y4YEeHHE €ro CBOWMCTB; NpPOBEACHHE KAUYECTBEHHBIX pEaKIUil Ha KapOOHAT- W CHIUKAT-HOHBI
U U3yyeHHe [pPHU3HAKOB HX  IPOTEKaHUs; O3HAKOMJIEHHE C  MPOAYKUMEH  CHIMKAaTHOH
MIPOMBIIIJIEHHOCTH; PELIEHUE 3KCHEPUMEHTAIBHBIX 3a/1auy N0 TeMe «BakHelnne HeMeTauibl U UX
COEIUHEHHUSY.

Metannbl M BX COeIMHEHHS

OO0mast XapaKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU X MOJIOKECHUS
B Ilepuonnueckoil cucremMe xumuueckux 3yeMeHTOB [[. . MeHneneeBa M CTpOEHHUST aTOMOB.
Crpoenne w™etamioB. Mertainueckass CBs3b M MeETaNIMUECKas KPHUCTAJUIMYECKasl pelérka.
DIJIEKTPOXUMUYECKUN Pl HANpsIAKEHUH MeTauioB. OU3NYeCcKue U XMMUYECKHE CBOMCTBA METAJIOB
(B3amMoJielicTBHE C KHCIOPOIOM, BOJIOHM, Kuciaortamu). *OOmme crnocoObl MOTYYEHHUsS METaJlIoB.
[ToHsTHE O KOPPO3HH METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOppo3uu. CIiiaBsl (CTallb, YyTYH,
TIOPATIOMUHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH. *

[Ilenounbie MeTauibl: nojioxkeHue B Ilepuonndeckoi cucteMe xumuyeckux anementos /. U.
Menpeneesa; ctpoenre atoMoB. Haxoxzaenue B npupoae. Pusznyeckue U XMMMUECKHUE CBOMCTBA (Ha
npuMepe HaTpust 1 Kaiust). OKCUIBI M THAPOKCHIBI HATPUS U Kaius. [[puMeHeHne MeT0YHBIX METAIIOB
U UX COCUHCHUM.

[IlenouHO3eMeNnbHBIE METAIBl MAarHUM W KajblWid: mojioxkeHue B [lepunonnueckoi cucreme
xumuueckux daeMmeHToB JI. WM. MenzaeneeBa; CTpOCHHME HX aTOMOB; HAxXO0XJICHUE B NPUPOJE.
dusznueckrue U XUMUYECKUE CBOMCTBA MarHusl M Kajblus. BakHenme coeMHeHNs KaIbIHs (OKCH]I,
ruapokcu, conn). *JKECTkocTh BOABI U CIIOCOOBI €€ ycTpaHeHus. *

AmoMunuii: nonoxkenne B Ilepuogmyeckoil cucreme xumuudeckux asnemeHtoB 1. U.
MenzeneeBa; CTPOCHHE aTOMa; HAXOXKJACHUE B mpupoje. PHU3MUYECKME U XHUMHUYECKHE CBOWCTBA
amroMUHUSI. AM(OTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA AITFOMUHUS.

Keneso: nonoxenue B Ileproguueckoit cucreme xumudeckux aemenTos . . Menpeneena;
CTpOEHHE aToMa; HaxoXJaeHue B mnpupoje. Dusznueckne W XUMHUYECKHE CBOMCTBA Kelesa
(B3auMoIelicTBUE ¢ METaJUIaMH, KUCIOTaMH U colisiMu). Okcupl, ruapokcuabl u comu xenesa(ll) u
xene3a(lll): cocras, cBoiicTBa U *monydenue.*

XUMHUYECKUH OKCIIEPUMEHT: O3HAKOMIIEHHE C oOpa3llaMd METaJUIOB U CIUIaBOB, HX
(hbU3UYECKUMH CBOMCTBAMHM;, M3YUYEHHUE PE3YJbTATOB KOPPO3UU METAILIOB (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KalbIUs U HATPHUS C BOJOW (BO3MOXHO
HCIIOIb30BaHNUE BUJIEOMATEPHAIIOB); UCCIIEOBAHIE CBOMCTB KECTKOM BOJIBI; ITPOIIECCa TOPEHUS JKeye3a
B KHCIIOpo/ie (BO3MOXKHO HCIOIh30BaHUE BUACOMATEPUATIOB); TPU3HAKOB MPOTEKAHUS KaYeCTBEHHBIX
peakuuii Ha HMOHBI (MarHus, KaiblMs, amoMuHus, IuHKa, sxenesa(ll) u sxenmeza(Ill), menu(Il));
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HaOJI0/IEHUEe U OINMCaHME NPOLIECCOB OKPALIMBAHMSA IUIAMEHM HWOHAMHU HATPHs, Kalus U KaJlbLUs
(BO3MOXKHO HCITONIb30BaHHE BUACOMATEPHAJIOB); HCCIENIOBaHHE aM(pOTEPHBIX CBOWCTB THUAPOKCHIA
QJIFOMUHUS ¥ THJIPOKCHU/IA IMHKA; pellIeHHe 3KCIIEPUMEHTANIbHBIX 3a71a4 10 TeMe «BakHelmue MeTaibl
1 UX COCOAUHCHUA).

XuMHUSA U OKPYKAKIIasA cpeaa

*HoBble MaTepuaibl M TEXHOJIOTHH. BeliecTBa 1 MaTepuabl B TOBCEIHEBHOM JKU3HU YeIIOBEKA.
XuMmusi B 370poBbe. be3onacHoe MCMOIb30BaHUE BEIIECTB M XUMHYECKHX peakinuidl B ObITy. IlepBas
MTOMOIIb MPU XUMHUYECKUX 0XKOTraxX U oTpaBieHUsX. OCHOBBI 3KOJIOTHYECKONW TPaMOTHOCTH. *

*XUMHUYECKOe 3arpsi3HCHHUE OKpYXkKalomiel cpeanl (NpeaenbHas JOMyCcTUMasi KOHIEHTpAIUs
BemecTB — [1JIK). Posb XuMuu B pelieHUH KOJIOTMYECKUX MpooieM. *

*[IpupoaHbIE WCTOYHUKH YTJIEBOJOPOMOB (yroyib, MPUPOAHBIA Tra3, HE(PTH), MPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH. *

XUMHUYECKUH HKCHEPUMEHT: H3y4YeHHE 00pa3IoB MaTepuaioB (CTEKJIO, CIUIaBbl METAIJIOB,
MTOJTMMEPHBIC MaTepHabI).*

MesknpeaMeTHble CBSI3H

Peanu3anus MeXnpeIMETHBIX CBSI3eH IPU U3yYEHUH XUMHU B 9 KiIacce OCYIIECTBISIETCS Yepes3
UCTIOJBb30BAHNE KaK OOIIMX ECTECTBEHHO-HAYYHBIX MOHATUH, TaK W TOHATUH, SBISIOMIUXCS
CHCTEMHBIMH JUIS OTAEIBHBIX MTPEMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOurre ecTeCTBEHHO-HAY4YHBIE MOHSATHUS: HAY4HBIH (akT, TMIOTE3a, 3aKOH, TEOpUs, aHAJu3,
CHHTE3, KJIacCU(UKaNKs, TIEPHOIUIHOCTh, HAOIIOICHNE, SKCIICPUMEHT, MOJICIIMPOBAHUE, N3MEPEHHE,
MO/IeJIb, SIBJICHUE, TAPHUKOBBIN 2P PEKT, TEXHOIOTHSI, MATEPHAIIBI.

®usnka: Mmarepusi, aroM, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWA, HN3OTOIIBI,
PaZMOaKTUBHOCTb, MOJICKYJIA, AJIEKTPUUYCCKUI 3apsil, TPOBOJHUKH, TOIYIPOBOIHUKH, AUIICKTPHUKH,
(bOoTOIIEMEHT, BELIECTBO, TN, 00bEM, arperaTHOE COCTOSIHUE BELIECTBA, a3, pacTBOP, PACTBOPHUMOCTH,
KpUCTAJUIM4eCKass pemeTKka, CIUIaBbl, (PU3MYECKHE BEIMYMHBI, CIUHHIIBI M3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, ComHIIe.

buonorus: QortocunTe3, apIxaHue, OHocdepa, SKOCHCTEMa, MUHEpalbHbBIE yIO0OpeHus,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIILHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE MOPOJIBI, MOJE3HBIE UCKONAEMBbIE,
TOIUIUBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA «XHUMMUA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

B nenom pe3ynbraThl ocBoeHus oOydaromumucs ¢ 3[1P yaeoHOTrO mpenmera « XUMUsD) TOJHKHBI
coBmajath ¢ pesyiapTaTamu DenepanbHOl pabodeil mporpaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHMUS.
HaunbGonee 3HAaUUMBIMU SIBJISTFOTCSL:

JIMYHOCTHBIE PE3VJIbTATHI:

JIMuHOCTHBIE PE3YBTATHI OCBOCHUS ITPOrPaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHMs TOCTUTAIOTCS
B X0Jl¢ 00y4eHHUs] XMMUU B €IMHCTBE Y4EOHOW M BOCIUTATEIbHOHN IESITEIbHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMA POCCHUMCKUMHU COLMOKYJIBTYPHBIMH UM JyXOBHO-HPaBCTBEHHBIMHU LEHHOCTSIMU,
IPUHATBIMU B OOINECTBE IPaBWIAMH M HOPMaMH IIOBEJCHHMS M CIIOCOOCTBYIOT IIpoLEccaM
CaMOIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3ALIUHN 00YYaIOLIHXCS.

JIMuHOCTHBIE pe3yJIbTaThl OTPAXKArOT FTOTOBHOCTh 00YUYaIOIIMXCSl PYKOBOICTBOBATHCS CUCTEMON
IIO3UTUBHBIX LICHHOCTHBIX OPUEHTALIMN U PACILIUPEHUE OIIbITA IEATEILHOCTH HA €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) NaTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS! K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY W HAyYHOMY
HaCJIeINI0, TOHUMAaHUs 3HAUYCHHUSI XMMUYECKON HAayKH B )KU3HU COBPEMEHHOI'0 00IIIeCTBa, CIIOCOOHOCTH
BIIAJIETh JOCTOBEpHON HHGOpManued O TNepeoBbIX JOCTHKEHHUSIX M OTKPBITUSX MHPOBOH H
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOicTBE MHpa 1 00IIEeCTBa;

2) rpaXXAaHCKOTO BOCITUTAHMUS:
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MIPEJICTABJICHHSI O COI[HAILHBIX HOPMaX U MTPaBHJIaX MEXINYHOCTHBIX OTHOIICHUH B KOJIJICKTHUBE,
KOMMYHHKATUBHOW KOMIICTCHTHOCTH B OOIIECTBEHHO TOJEC3HOW, Y4eOHOHMCCIIEA0BATEIHCKOM,
TBOPYECKOM M IPYTUX BUAAX JAESITEILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHON JESATENbHOCTH
MPU BBIMIOJHEHUM Y4eOHBIX, MO3HABATENIbHBIX 3a7a4, BBIMOJHEHUM XUMHUYECKHX HKCIIEPUMEHTOB,
CO3/IaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIOHUMAHHUIO ¥ B3aMMOIIOMOIIU B TIPOIECCE ITON
y4eOHOM JesTeTbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE MOBEACHUE M TMOCTYIKH CBOUX TOBAapHUIIEH C
MO3UIIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUIA MOCTYIKOB;

3) LEHHOCTH HAYYHOT'O MMO3HAHMUSL:

MHPOBO33PEHYECKUX MPEICTABICHHUI O BEIIECTBE U XMMHUECKON peakllu, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIIOLIUX OCHOBY JIJIs TOHUMAHUS CYIIHOCTUA HAYYHOM
KapTUHBI MHpA, MPEJICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOAbI, B3aHMOCBA3IX
YeJIoBeKa C MPUPOAHON CPEOid, O PO XMMUHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIX MOTHBOB, HANpPaBICHHBIX Ha IMIOJyYeHHE HOBBIX 3HAHUW MO XUMUH,
HEOOXOUMBIX JIJIsl OOBSICHEHHSI HAOJTFO1aeMBIX MTPOIIECCOB U SIBIICHUM;

MO3HABATENbHON, WH(GOPMALMOHHOW M YHUTATENbCKOW KYyJIbTYypbl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENILHOM paboThl ¢ Y4YeOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATypOH, TOCTYIMHBIMU
TEXHUYECKUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpeca K OOYYEHHI0O M TO3HAHUIO, JIH0003HATEIBLHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa3oBaHUIO, TMPOEKTHOW M UCCIIENOBATENbCKON NEATENBHOCTH, K OCO3HAaHHOMY BBIOODY
HaIMpPaBJICHHOCTH U YPOBHS O0YUYEHUS B TajbHEHUIIIEM;

4) hopmupoBaHUs KYJIbTYPHI 310POBbS:

OCO3HaHUS LICHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 37I0POBBIO, YCTAHOBKHU Ha
3JI0pOBBIM 00pa3 >KU3HHU, OCO3HAHUS MOCIEACTBUNA U HEMPUSTHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsl, HAPKOTHUKOB, KYpPEHHs), HEOOXOIMMOCTH COOJIIOJICHUS TpaBUiI 0O€30MacHOCTH TpHU
oOpallleHuu ¢ XUMUYECKIMHU BeIlleCTBaMU B OBITY U PEabHOM KU3HU;

5) TpyZ10BOTO BOCIIUTAHUS:

MHTEpeca K MPaKTUYECKOMY H3ydeHHUI0 Mpodeccuid u TpyAa pa3iudyHOIOo poja, yBaKEHHE K
TPYIy W pe3yjbTaTaM TPYIOBOM JEATEILHOCTH, B TOM YKCIIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX
3HAHUU 10 XUMHH, OCO3HAHHOTO BHIOOpA MHANBUAYAIbHON TPACKTOPUH MPOAOIKEHUs 00pa30BaHus ¢
y4€TOM JTUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XMMUH, OOIIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH,
YCHEIHON NpoPecCHOHANTbHON JESATeIbHOCTY U Pa3BUTHA HEOOXOIHWMBIX YMEHHM, TOTOBHOCTbH
aJIanTUPOBAThCA B MpodhecCHoHABLHOM cpejie;

6) PKOJIOTUYECKOTO BOCITUTAHUS:

IKOJIOTMYECKU IIeJIECO00PA3HOTO OTHOIIEHUSI K MPUPOAE KaK MCTOYHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CyYIIECTBOBAHMS, IMOHHUMAaHMs ILIEHHOCTH 3J0pPOBOro U 0e€30MacHOro obpasza >KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 3/IOPOBBIO, OCO3HAHUS
IIEHHOCTH COOJIIOJICHHST TIpaBMJI O€30MacHOTO TMOBEACHUS MPU paboTe ¢ BEIIECTBAMHU, a TaKXe B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOTy4daeMble IPU W3YYCHUM XUMHH, JUIS pElleHus 3ajad,
CBA3AHHBIX C OKPY)KAIOLIEH IPUPOJHON CpENOW, IOBBIIICHUS YPOBHS DKOJIOTMYECKON KYJBTYPBI,
OCO3HaHHUs TJ00aNIbHOIO XapakTepa AKOJIOTMYECKHUX MPOOJIeM U MyTell HUX pelIeHHs MOCPEACTBOM
METOJ0B XUMHUU;

HKOJIOTMYECKOTO  MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBAaThCS KM B  II03HABATEJIbHOM,
KOMMYHHMKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAIIPEJJMETHBIE PE3VJIbTATDI

MeTtanpeamMeTHble pe3yiabTaThl OCBOSHUS 00pa30BaTEIbHON MPOrPAMMBI 10 XUMHUU OTPAXKAIOT
OBJIAJICHUC YHUBEPCATLHBIMH ITO3HABATEIBHBIMU JICUCTBUSMH, B TOM YHCIIE:

1) 0Ga30BbIC JIOTHYECKUE ACHCTBUS:

BBISIBJISATH PUYHHBI M CJICJCTBHS MPOCTHIX XUMHUYCSCKUX SIBJICHUN;

OCYIIECTBIISITH CPaBHEHHUE, KIIAaCCU(DUKAIIMIO XUMUYECKIX BEIIECTB IO 33JlaHHBIM OCHOBAHUSM
Y KPUTEPHUSAM IS YKA3aHHBIX JIOTHUSCKHUX OIICPAIIHIA;

CTPOUTH JIOTUYECKOE CYXKJIEHHE TIOCIe TPEJBAPUTEIBHOTO aHaluu3a, BKIIOYAloIIee
YCTAHOBJICHHE MPUYNHHO-CJICICTBEHHBIX CBS3CH

CO3/1aBaTh, MPUMEHSATH U MPEOOPA30BBIBATH 3HAKU M CUMBOJIIBI, MOJICIIA U CXEMBI AJIsl PEIICHUS
y4eOHBIX M IMO3HABATEIBHBIX 33124 C IIOMOIILIO TIearora;
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MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE XUMUYECKUX MPOLIECCOB M UX MOCIE/ICTBUS;

2) 0a30BbIe HCCIIEA0BATEIBCKUE JICUCTBUS:

C TMOMOIIBI0 TeJarora MPOBOJUTh XUMHYECKHH OMbBIT, HECIOXKHBIH DSKCHEPUMEHT, IS
YCTAHOBJICHHSI OCOOCHHOCTEH 00BEKTa M3YUCHHSI, PUIMHHO-CIICJICTBEHHBIX CBS3CH M 3aBHCUMOCTEH
00BEKTOB MEXTy COOOi;

C TOMOMIBIO TEeAarora WM CaMOCTOATENBHO (POpPMYyIHMpOBaTh OOOOIIEHHS W BBIBOJABI IO
pe3ynbTaTtaM NpoBEACHHOTO HAOIIOCHHS, OTIBITA;

3) pabora c uapopmanmeii:

BBISBJIATH ACPUIUTH WH(OPMALIUU, JaHHBIX, HEOOXOAUMBIX AJISl PEIICHUs MMOCTaBICHHOMN
3aJauu;

npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUJIA B IPYro# (TaOIUILy B TEKCT U TIP.);

WCKaTh WU OTOMpaTh MH(OPMAIUIO WK JaHHBIE U3 HCTOYHUKOB C YYETOM MPEATI0KECHHOM
y4eOHOM 3a/1auM U 3aJaHHBIX KPUTEPHEB.
OBiajieHHe YHUBEPCAJIbHBIMH YUeOHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

OpPraHM30BbIBATh YUeOHOE B3aUMOJICHCTBUE B IpyMIe (ONpenesTh O0IIMe eI, pacIpeaeisTh
POJIH, JOTOBAPUBATHCS IPYT C APYTOM H T. II.).

C MOMOIIBI0 TEeAarora WM CaMOCTOSITENIbHO COCTABIIATH YCTHbIE U MHUCbMEHHBIE TEKCTHI C
MCTIOJIH30BAHNEM MIUTIOCTPATUBHBIX MAaTEPUAIIOB JUIsl BRICTYIUICHUS TIEpE]] Ay AUTOPHUEH;

OpPraHHU30BbIBATH Y4€OHOE COTPYIHHUYECTBO M COBMECTHYIO [ESATEIBHOCTh C YUUTEIEM H
CBEpCTHHKaMM; paboTaTh WHAWBUAYAIBHO M B TPYyNINE: HAXOAWTh OOIIee pELICHHE W pa3peliaTh
KOH(DJIMKTHI HA OCHOBE COTJIACOBAHMS TIO3UIIMIM U yueTa HHTEPECOB; (POpMyIUpOBaTh, apryMEHTUPOBATD
U OTCTauBaTh CBOE MHEHHUE;

OLICHMBAaTh KA4yeCTBO CBOEro BKJaJa B OOWMI MNPOAYKT, NPUHUMATh U Ppa3JeNsTh
OTBETCTBEHHOCTD U MPOSBIATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA TIEPE]I TPYIIION.

OBiazneHne yHUBEPCAIbHBIMU YYEOHBIMH PETYISITUBHBIMU ICHCTBUSIMMU:

oOHapykuBaTh W (OPMYIHPOBATh Y4EeOHYIO MpoOIeMy, ONpeAensTh Ielb Yy4eOHOMH
NeSITeNIbHOCTH;

BJaJIETh OCHOBAaMHM CAMOKOHTPOJISl, CAMOOLIEHKH, MPHUHATHS pPEIICHHH M OCYIIECTBICHUS
OCO3HAaHHOTO BhIOOpa B yUe€OHOM M MO3HABATEIHHON JeSITeIbHOCTH;

COOTHOCHUTBH CBOU JCUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOCH
NeSITEIbHOCTH B TPOIECCEe JOCTIKEHHUS pe3yJbTaTa, OMPENeNsTh CIOCOOBl JIEHCTBUH B paMKax
MPE/UIOKEHHBIX YCIOBUH W TpeOOBaHMH, KOPPEKTUPOBATh CBOM JCWCTBUS B COOTBETCTBUU C
HU3MEHSIIOIIECUCS CUTyallueH;

JaBaTh aIEKBaTHYIO OIICHKY CUTYallud U MpeiaraTh IUIaH €€ U3MEHEHMS,;

MpeBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPH PEIICHUN yueOHOU 3aauH;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TPEOYEMBI pe3ylbTaT NesTeIbHOCTH,
OTIpe/IeIIATh NO3UTUBHBIE U3MEHEHUS 1 HallpaBieHUs, TpeOyrolue JanbHene paboTsl;

OCO3HAaHHO OTHOCHUTBHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO.

[NPEAMETHBIE PE3VIJIBTATDBI

B cocraBe mnpeaMETHBIX pe3yJNbTaTOB II0 OCBOCHHIO O00S3aTEIBHOIO  COZIEpIKaHuUs,
YCTaHOBJIEHHOTO JaHHON PDenepanbHON pabouel mporpaMMoi, BBIACISIOT: Hay4YHbIE 3HAHMSI, YMEHUS
U crocoObl neicTBul, cnenuduueckue s yueOHOro mpenmMera «XHUMUS», BUABI ACATEIBHOCTU 110
MOJIyYEHHIO HOBOI'O 3HAHHS, €ro MHTEpHpeTaluy, IpeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IUYHbBIX
yUeOHBIX U HOBBIX CUTYaLUAX:

MIPEJICTAaBICHUE O 3aKOHOMEPHOCTSX M TI03HABAa€MOCTH SIBJIEHUN MNPUPOAbI, MOHUMaHHE
O00BEKTUBHOM 3HAaYMMOCTH OCHOB XMMHMYECKOW HAyKH KakK OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHMSA,
KOMITOHEHTa 001Iel KyJbTypbl U MPAKTUUYECKON NEATEIHHOCTH YEJIOBEKAa B YCIOBUSX COBPEMEHHOTO
o0111ecTBa; MOHMMAaHUE MECTa XUMHUHU CPEIH IPYTUX €CTECTBEHHBIX HAYK;

BJIa/ICHUE OCHOBaMH NOHATUHHOTO anmnapara i CUMBOJIUYECKOIO sI3bIKa XUMUH JJI1 COCTaBJICHUS
(opMyJ1 HEOPraHMYECKUX BELIECTB, YPAaBHEHUIH XUMHUUECKUX PEaKIMii (C OIOpOoil Ha alrOpUTM yueOHBIX
neicTBuil); BiageHue ocHoBamMu xumudeckoil HoMeHkHIaTypel (IUPAC u TpuBuanbHON) UM ymMeHHE
UCIOJb30BaTh €€ A pEeUIeHUs YyueOHO-TIO3HABaTEIbHBIX 3a/lad C IOMOIIBI0 YUMTENsS; yMEHHE
WCIIOJIb30BAaTh MOJIETH ISl OOBSICHEHHSI CTPOEHHUS aTOMOB M MOJIEKYJ IO aJlOPUTMY C ONOpPOH Ha
OIIpe/ICIICHUS;
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MPEACTABICHUE O CUCTEME XMMHUUYECKUX 3HAHUI U yMEHHUE C MOMOILUBI YUUTENs] MPUMEHSTh
CHUCTEMY XMMHYECKHX 3HAHWM JIJIsl YCTAHOBJICHUS B3aMMOCBS3€M MEXy M3yUYECHHBIM MaTepHaIOM U
MIpH TOJTyYE€HUH HOBBIX 3HAHUH, a TaKKe B MPOIlecce BHIMOIHEHUS YUeOHbBIX 3aJJaHUil U Mpu padote ¢
HMCTOYHUKAMU XUMUYECKON HH(OpPMAIUH, KOTOpasi BKIIIOYAET:

BAKHEWIINE XUMUYECKUE OHATHS: XUMUUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IPOCTOE
Y CJI0’KHOE BEIIECTBO, OAHOPOIHASI U HEOAHOPOAHASI CMECh, OTHOCUTEJILHBIE ATOMHAsI U MOJICKYJISIpHAst
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBII 00beM, OKCHI, KUCIIOTa, OCHOBaHHE,
colib (cpedHsisi), XMMHUYECKasi peaklMs, pPEaKIMHd COCIUHEHMs, PEaKIUU Pa3I0KEHUs, PpPEeaKIuu
3aMeIleHus, peakiuu oOMeHa, TEIUIOBOM A (eKT peakluu, SK30- U DHIOTEPMHUUYECKHE DPEaKIIHH,
pacTBOp, MaccoBas JOJS XMMHUYECKOrO JJIEMEHTa B COCIWHEHHMH, MAaccoBas JOJS U MPOLEHTHas
KOHIIEHTpAllMsl BEIIeCTBA B PacTBOpE, AAPO aToMma, dIEKTPUUECKUN CIOM aToma, aTOMHas OpOUTab,
paauyc aroma, BaJICHTHOCTb, CTENEHb OKHUCJICHHS, XHMHUYECKas CBs3b, 3JIEKTPOOTPHUIATEIHHOCTD,
MOJISIPHASI U HEMOJISIPHAs KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, METAJUIMUECKAs CBSA3b, KPUCTAJUIMYECKAs
pemieTka (aToMHasi, HOHHAs, METAJUTMYECKasl, MOJICKYJISIpHAs), MOH, KATHOH, aHUOH, JIEKTPOIUT U HE
ANEKTPOJIUT, AJIEKTPOJIUTUYECKAsT AMCCOLMAIMS, pEeaKIUd HOHHOrO OOMEHa, OKHUCIUTEIbHO-
BOCCTAHOBUTEJLHBIEC PEAKIMHM, OKHUCIUTEIb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHUE,
ANEKTPOIIN3, XUMHUYECKOE paBHOBecHE, 0OpaTHUMble U HEOOpaTHMBbIe peaKlid, CKOPOCTh XUMUYECKOM
peakInm, KaTaiau3aTop, npeaeibHo gomnyctumas konneHrpauus (I11K), kopposus metamios, cruiaBsi;

OCHOBOIIOJIAraloIIMe 3aKOHbl XHMHMH: 3aKOH COXpaHeHMs Mmacchl, l[lepumoanueckuil 3akoH
. 1. Menneneena, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUH XUMHUU: AaTOMHO-MOJIEKYJISIpHAsE TEOPUsl, TEOPUS JIEKTPOIUTHUECKON AUCCOLMAIINY, a
TaK)K€ MPEJICTABICHUS O HAYYHBIX METOJaX IO3HAHUSA, B TOM YHCIE SKCIHEPUMEHTAIbHBIX U
TEOPETHUECKUX METOJAaX UCCIEAOBAaHUS BEIIECTB U U3YyUYEHUS XUMUYECKUX PEaKLIUi;

MPEACTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX HJIEMEHTOB (paauyc
aToOMa, JJIEKTPOOTPHUIIATEIBHOCTh), MPOCTHIX M CJOXKHBIX BEUIECTB OT IOJIOKEHHUS JJIEMEHTOB B
[Tepuoanueckoii cucreme (B MaJibIX MEPUOAAX W TJIABHBIX MOJTPYIIAX) U 3JIECKTPOHHOTO CTPOCHUS
aToMa; yMeHue OOBSCHATH CBA3b IMOJIOKEHHUs djeMeHTa B llepuoanueckoil cuctemMe C 4HMCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHUSI aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsll sjipa, oOIIee YHCIo
AJIEKTPOHOB), paCIpe/ieIeHUEM JJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM aTOMOB IMEPBBIX TpeX
MIEPHOJIOB, Kallsl U KaJbIHs; KIacCH(PHUIIMPOBATh XUMUIECKUE SJIEMEHTHI C OMOPOI Ha ONMpeIeICHUS
(bU3UIEeCcKOTO CMBIC/Ia TU(PPOBBIX TAHHBIX MMEPUOANUECCKON TaOTHIIBI;

yMEHHE KJIacCU(UIIMPOBATh XUMHUECKUE DJIEMEHTHI, HEOPTAHUYECKUE BEIMIECTBA U XUMUIECKUE
PEeaKI1K C OTIOPOM Ha CXEMBI; ONPEAEIISATh BAJIGHTHOCTD M CTENIEHb OKUCIEHUS! XUMHUYECKHUX JJIEMEHTOB,
BHJI XUMHUYECKOU CBSI3M U TUIl KPUCTAIUIMYECKON CTPYKTYpPbl B COCIMHEHMSIX, 3apsi MOHA, XapaKTep
Cpelbl B BOJHBIX pacTBOpax BeUIecTB (KUCJIOT, OCHOBAHMM), OKUCIMTEIb U BOCCTAHOBHUTENb IO
QITOPUTMY Y4eOHBIX AEHUCTBU;

yMEHHE XapaKTepu30BaTh C OMOPOil Ha cxeMy (U3NYECKHE U XUMUYECKUE CBOWCTBA MPOCTHIX
BelIEeCTB (KUCIOPOA, 030H, BOJOPOJ, rpaduT, aiMas, KpeMHH, a30T, ¢pocdop, cepa, XJI0p, HATPHIA,
KaJIMA, MarHWi, Kajdblld, aJFOMHUHHUH, KEJIe30) M CJOKHBIX BEIIECTB, B TOM YHCJE WX BOIHBIX
pacTBOpoB (BOJa, aMMHAaK, XJIOPOBOJOPO, CEPOBOJAOPOMA, OKCHABI U THAPOKCHIbI MeTamuioB | - [TA
rpym, amomunus, meau (11), muaka, sxenesa (11 u 111), okcunsr yraepona (11 u IV), kpemuawns (IV), azora
u docdopa (III u V), cepst (IV u VI), cepHucras, cepHas, a3otuctas, a3oTHas, pochopHas, yroiapHas,
KpEeMHHUEBasi KUCJIOTa U HX COJIM); ONMCHIBATH C ONOpPOM Ha IUIAH M KJIIOYEBBIE CJIOBA; yMEHHE
MPOTHO3UPOBATh U XapaKTEpPU30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHUS
[10CJIE MPEABAPUTEIIBHOIO aHAIN3a II0J1 PYKOBOJCTBOM MEAArora, IpUMEHEHUE BEIECTB B 3aBUCUMOCTHU
OT HUX CBOMCTB, BO3MOXHOCTb MPOTEKAHUS XUMHUYECKHX NPEBPAICHUM B Pa3IMYHBIX YCIIOBHUSX,
BJIUSIHME BEIIECTB M XMMHYECKUX MPOLECCOB HA OPraHM3M YeJIOBEKa M OKPYXKAIOLIYH MPUPOIHYIO
cpeny;

YMEHHE COCTaBJATh MO 00paslly, cXeMe, ajJropuTMy y4deOHBIX IEHCTBUI MOJIEKYJSIpHbIE U
VWOHHBIE YpaBHEHHs peakiuuid (B TOM 4YHCIE peakuuid HOHHOTO OOMEHa U OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKITNH ), HIUTFOCTPUPYIOIUX XUMUYECKHAE CBOMCTBA M3yUYCHHBIX KJIACCOB / TPYIIII
HEOPraHUYECKHUX BEILIECTB, a TAKXKE MOATBEPKIAIOIINX T€HETUUYECKYIO B3aUMOCBSI3b MEX/1y HUMU;

YMEHHUE BBIYHCIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYEO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTAa B COECIMHEHUH, MAaCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, KOJIUYECTBO
BEIIIECTBA U €ro Maccy, 00bEM ra3oB ¢ Omopoil Ha obmrue GOopMyJIbl, YMEHHE TIPOBOIUTEH PACUETHI 110
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YPaBHCHHSIM XHMHUYECKHX PEAKIUH M HaXOJAUTh KOJIMYECTBO BEIIECTBA, 00BEM U MacCy pearcHTOB WIIN
MIPOJYKTOB PEaKIMU C ONOPOM Ha oOpasel, aropuT™ y4eOHBIX 1eHCTBUI;

BJIaJICHHE OCHOBHBIMH METO/IaMU HAyYHOTO MMO3HAHMS (HA0II0ICHHE, N3MEPECHHUE, DKCTICPUMEHT,
MOJICTTUPOBAHUE) TIPU M3YyUYEHUU BEIICCTB U XMMHUYECKHUX SBIICHUU C OMOPOW HA ATOPUTM yUEOHBIX
JeHCTBUI; yMEeHUE CPOPMYIIUPOBATEH TPOOIEMY U TIPETIOKUTb Iy TH €€ PEIISHHSI C ITOMOIIBIO TIe1arora;
3HAHHE OCHOB 0€30macHOi paboThl ¢ XWMHWYCCKUMHU BEIICCTBAMH, XUMHUYECKOW TMOCYJI0W W
71a00paTOPHBIM 000PYIOBAaHUEM;

HATMYUE TPAKTHYECKUX HABBIKOB TUIAHUPOBAHUS M OCYIIECTBIICHUS CIICIYIONINX XUMHUYECKUX
AKCIEPUMEHTOB TI0J] PYKOBOICTBOM YYHTEIsI C OOCYXICHHEM IUTaHAa Pa0OThI MM COCTABICHHEM
TaOJIUIIBL:

W3y4YeHHE U ONMCaHne (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMIJICHUE C PU3NICCKUMHU H XUMUYECKIMH SIBIICHUSMU;

OTIBITHI, WILTIOCTPUPYIOIINE TPU3HAKU TPOTEKAHUS XUMUUECKUX PEAKIIHIA;

W3YYCHHE CIIOCOOOB pa3elieHUs] CMECEe;

MOJTyYCHHE KUCIIOPOJIa ¥ U3YUYEHHUE €r0 CBOWCTB;

MOJTyYeHHE BOJIOPO/A U U3YUICHUE €T0 CBOWCTB;

MOJTyYCHHE YTJIEKHUCIIOTO ra3a U U3y4YEeHUE €0 CBOWCTB;

MOJTy9YCHNE aMMHUaKa U H3y4YeHUE er0 CBOWCTB;

MPUTOTOBIICHHE PACTBOPOB C OTPEIEIICHHOW MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA;

UCCJICIOBAaHKE U OTIMCAHNUE CBOMCTB HEOPTaHUYECKHX BEIICCTB Pa3IMYHBIX KIIACCOB,

NPUMEHEHHE WHIWKATOPOB (JIakKMyca, METHJIopamwka M (eHondTarenHa) s ONpelesIeHus
XapakTepa cpeiibl B pacCTBOPaxX KUCIOT U MIEI0YCH;

U3yYeHHE B3aUMOJCHUCTBUS KUCIOT C METaJIAMH, OKCHIAMH METaJJIOB, PAaCTBOPUMBIMH M
HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTyYeHHE HEPACTBOPHMBIX OCHOBAHUH;

BBITECHEHHE OJIHOTO METaJUIa APYTUM U3 pacTBOpa COJIH;

ucclieioBaHre aM(pOTEPHBIX CBOWCTB THAPOKCHIOB ATFOMHHUS M INHKA;

pelIeHrne OKCIEePUMEHTAIbHBIX 3a7ad 1Mo Teme «OCHOBHBIE KIACChl HEOPTaHMYECKHX
COECTUHEHHI»,

pEIIeHrEe YKCIEPUMEHTATBHBIX 33/1a4 TI0 TeMe « DIEKTPOTUTHUECKAS TUCCOIIUAIUS,

peleHre YKCIIePUMEHTAIBHBIX 33124 110 TeMe «BakHelie HeMeTauTbl U KX COSTNHEHHUS;

pEelIeHre YKCIEPUMEHTATBHBIX 33/1a4 10 TeMe «BaykHele MeTaTsl U X COeTUHEHUS,

XHUMHAYECKHE SKCIIEPUMEHTHI, WITIOCTPUPYIOMINE TMPHU3HAKH TPOTEKAHUS PEaKIMid HOHHOTO
obMeHa;

KayeCTBEHHBIC PEaKIMK Ha MPHUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX MOHBI: XJIOPUI-, OPOMUI-,
uonua-, cyibdar-, gocdar-, kapOOHAT-, CHIMKAT-aHUOHBI, TUIPOKCHUI-HOHBI, KATUOHBI aMMOHHSI,
MarHusi, KaJbIlus, aTFOMUHUS, jKkene3a (2+) u xenesa (3+), meau (2+), IMHKa;

yMEHHE MPEICTABIATh Pe3yIbTaThl IKCIIEpUMEHTA B (hOpMe BBIBOJIOB, 1OKA3aTEILCTB, IPaHKOB
Y TaOJIUI ¥ BBISBIIATH OMITUPHUYECKUE 3aKOHOMEPHOCTH;

BIIQJICHUE TpaBWIaMH O€30MacHOr0 OOpalleHHsi C BEMIeCTBAMHU, HCIOJIb3YEMBIMH B
MOBCETHEBHOM JKU3HU, a TAK)KE MPABUIIAMH MTOBEIICHHS B IIENISIX COCPEIKEHUS 3/I0POBBS H OKPY KaIOIIEeH
MIPUPOIHON CpeJibl; MOHUMAaHKE Bpeia (OMacCHOCTH ) BO3ICHCTBUS HA )KUBBIC OPTaHU3MBI OTIPEICICHHBIX
BEIIECTB, a TAK)KE CIIOCOOOB YMEHBIIICHHSI M MTPEIOTBPAILECHHS HX BPETHOTO BO3IACHCTBUS; TOHUMAaHHE
3HAYEHUS )KUPOB, OCIIKOB, YTICBOIOB JJIsl OPraHU3Ma YEIOBEKa;

BJAJICHNE OCHOBAMHM XHMHYECKOW TPAMOTHOCTH, BKIIOYAMONICH yMEHHE TPaBUIIBHO
WCIOJIb30BaTh U3yUEHHBIC BEIIECTBA U MAaTEepPHAIIbI (B TOM YHCIIE, MUHEPATbHBIC YAOOPEHHUS, METAILIBI
Y CIUIaBBI, MPOAYKTHI MEPepaObOTKH MPUPOIHBIX HCTOYHUKOB yTIEBOAOPOAOB (YIJIs, IPUPOIHOTO Ta3a,
He(TH) B OBITY, CEIbCKOM XO3SIICTBE, HA TMPOU3BOJACTBE; YMEHUE MPUBOANTH MPUMEPHI MPABUIHLHOTO
WCTIOJIH30BAaHUS H3YUYCHHBIX BEIIECTB U MaTEPHAJIOB;

YMEHHE yCTaHABIMBAThH CBSI3U MEXKIY peaabHO HAOII0JaeMBbIMU XUMUYECKUMH SBICHUSMU H
MpoIecCaMu, MPOUCXOISIIUMHU B MAKPO- U MUKPOMHPE, OOBACHATH IPUIHMHBI MHOTOOOPA3Hs BEIIECCTB;
YMEHHE WHTErPUPOBATh XUMHUYECKUE 3HAHUS CO 3HAHUSAMH JPYTHX YYEOHBIX MPEIMETOB C MOMOIIBIO
rearora;

npencTaBieHne o cdepax MpodeccHOHANBHON IesSTeNbHOCTH, CBSI3aHHBIX C XUMHEH W
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMHU Ha JIOCTIDKEHUSAX XMMHUYECKON HAYKH; HAJTHMYHEC OIBITA
paboThl ¢ Pa3NUYHBIMU WCTOYHUKAMU WHGPOPMAIMU TIO XUMHH (HAYyYHO-TIOMYJSpHAs JUTEpaTypa,
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CJIOBapH, CIPAaBOYHUKHU, HHTEPHET-PECYPCHI) C OMOPOM Ha aJrOpUTM: yMEHUE OOBEKTHBHO OLICHHBATh
MH(OPMALIKIO O BEIIECTBAX, UX MPEBPAIICHUAX U TPAKTUYECKOM TPUMEHEHUH.

TpedoBanuss K NpeIMEeTHBIM Pe3yabTaTaM OCBOEHHSI y4eOHOro mnpeamMera «XuMU»,
pacnpe/esieHHbIE M0 ToaM 00y4eHHs

PesynpTarhl mo rogam GopMyITHPYIOTCS 110 MPUHITUITY JOOABICHHS HOBBIX PE3yJIbTaTOB OT TOa
K TOJTy, YK€ Ha3BaHHbBIC B PEABLAYIINAX I0JIaX MO3UIMH, KaK PABUIIO, JOCIOBHO HE MOBTOPSIOTCS, HO
YYUTHIBAIOTCS (PE3yJIbTaThl OYEPEIHOTO Tojia TI0 YMOJTYAHUIO BKIIFOYAIOT PE3YyJbTaThl MPEIbITYIINX
JIET).
8 KIIACC

PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATHUI: aTOM, MOJIEKYJIa, XUMUYECKUIN 3JIEMEHT,
IIPOCTOE BEILECTBO, CJIOXHOE BELIECTBO, CMECh (OAHOPOAHAsT M HEOJHOPOAHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHas M MOJIEKyJsipHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOTO 3JIEMEHTA B COSJMHEHUH, MOJISIPHBINA 00bEM, OKCHJI, KUCIIOTA, OCHOBaHHE,
COJIb, *3JIEKTPOOTPULATENILHOCTH™, CTENEeHb OKHCIEHUS, XMMHUYECKas peakuus, Kiaccupukauus
peaKIuii: peakuy COCTUHEHHUS, PEaKIMU Pa3IOKEeHHS, pEaKIMK 3aMeIleHus], peakliuu oOMeHa, IK30-
Y DHJIOTEPMHUYECKHE PEaKINK; *TernoBoi 3G heKT peakuun™; siaApo aroma, dJIEKTPOHHBINA CJION aToMa,
aTOMHasi OpOUTaJb, paJilyCc aTOMa, XUMHUYECKasi CBS3b, MOJSIPHAsl M HEMOJSpHAs KOBAJCHTHAs CBS3b,
WMOHHAsI CBSI3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBast 10Jis BeulecTBa (IIPOLIEHTHAs KOHIIEHTpAIHs) B
pacTBope;

WTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMUYECKUX MOHATUN (CM. M. 1) ¥ MPUMEHSTH 3TH
MIOHSTHSI IIPU ONMCAHUU BEILIECTB U UX IIPEBPALICHMUI;

UCIIOJIb30BAaTh XUMUYECKYI0 CHUMBOJIMKY Uil COCTaBICHUS (POPMYJ BELIECTB, MOJIEKYJISPHBIX
YPaBHEHHMI XUMUYECKUX PEAKIHi, SIEKTPOHHOT0 OanaHca;

OTIpE/ENATh BaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTEIIEHb OKUCIICHUS
9JIEMEHTOB B OMHAPHBIX COEAMHEHHSX C OMOPON Ha OINpEeNesIeHuUs, B TOM YHCIEe CTPYKTYPHPOBAHHBIE;
MIPUHAJJIEKHOCTh BELIECTB K ONPEAeIEHHOMY KJIacCy COeAMHEHUH 1Mo (Gopmyiam; BHJI XUMHUYECKOM
CBsI3M (KOBAJIEHTHAs U MOHHAsA) B HEOPIaHUYECKUX COEMHEHUSX;

MMETh MPEJCTABIEHUE O CUCTEME XMMHUUECKUX 3HAHUH, YMETh C TOMOLIbIO YUUTEIS IPUMEHSITh
CUCTEMY XMMUYECKUX 3HAHUH, JUIsl yCTAHOBIIEHUS B3aUMOCBSI3U MEKy U3YUEHHBIM MaTE€pHAJIOM U IIpU
MOJIyYeHUN HOBBIX 3HAaHUM, a TakkKe NpuU paboTe C HCTOYHMKAMU XHUMHUYECKOW HHGPOpMaIuu.
OpureHTHPOBATHCS B MOHATHIX U ONEPUPOBATh UMU Ha 0230BOM ypOBHE, IPUMEHSTH IPH BBHITIOJTHEHUU
y4eOHBIX 33JaHUN U PEILICHUH PACUETHBIX 33/1a4 C OTIOPOM Ha aJITOPUTM y4eOHBIX NEHCTBUI N3yUEeHHbIE
3aKOHBl M TEOpPHUM: 3aKOH coxpaHeHus Macchl, Ilepuonmueckuit 3akon .M. MenzaeneeBa, *3akoH
MOCTOSIHCTBA cocTaBa®, 3aKkoH ABOrajipo; aTOMHO-MoJIeKysipHasi Teopusi. COOTHOCUTh 0003HAYEHMS,
KOTOpbIe UMeroTces B Tabnuie «Ilepuonnueckas cuctema xumuyeckux siemeHtoB 1. M. MenaeneeBa»
C YHMCIIOBBIMHM XapaKTEPUCTUKAMM CTPOEHMSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsl sJpa,
o0l111ee YMCII0 3JIEKTPOHOB M pacIpe/ieIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMUYECKUE AJIEMEHTHI; HEOPraHMUECKHE BEIECTBA; XUMUYECKUE PEAKIINH
(Mo yMcIy M COCTaBy y4YacTBYIOUIMX B PEAKLMU BEILIECTB, MO TEIUIOBOMY 3((eKTy, M0 MU3MEHEHUIO
CTETNEHH OKUCJICHUSI XUMHUUECKHUX 3JIEMEHTOB) C ONOPOM Ha CXEMBI;

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOWMCTBA BEILECTB Pa3IMYHBIX KIACCOB,
MOATBEPK/asi ONMMCAHHWE NpPUMEpaMH MOJIEKYJSPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHMHUYECKUX
peaKLuil C OIIOPOX Ha CXEMBI,

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHHUS; BO3ZMOKHOCTH
IIPOTEKAHUs XHMMHUYECKMX NPEBpPALCHUH B pa3IMYHBIX YCJIOBHMSAX IOCIE IPEIBAPUTEIBLHOTO
00CYyXICHUS C TIEAaroroM;

BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacchl BELIECTB; MACCOBYIO JIOJIIO
XMMHUYECKOI'0 JIEMEHTa [0 (opMyJie COETMHEHUS; MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE; IPOBOAUTD
pacy€Thl 110 YpaBHEHUIO XUMHUYECKOM pEeakLUU C ONIOPOil Ha alrOpUTM;

IIPUMEHSITh OCHOBHBIE OIIE€pAIK MBICIIUTEIbHON JAESITEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
o0o01eHue, cucreMaTu3anys, KIacCu(pUKalys, BbIABICHUE MPUYUHHO-CIECACTBEHHBIX CBSA3EH — IS
M3Y4YEeHHsI CBOMCTB BEIECTB M XMMHUYECKHUX PpEaKLUW; €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS —
HaOI0ZICHWe, HW3MEpEeHUE, MOJICIUPOBAaHUE, OHKCIEPUMEHT *(pealbHbli W MBICICHHBIN)* mox
PYKOBOJACTBOM I1€/1arora,

CJIeZIOBaTh MpaBUIaM MOJIb30BAHUS XMMUYECKOH TOCYI0M U 1abopaToOpHBIM 000pyI0BaHUEM, a
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TaKKe NpaBWJIaM OOpalIeHUs! C BEHIECTBAMU B COOTBETCTBUM C HMHCTPYKLIHUSIMH IO BBITIOJIHEHHIO
71a00paTOPHBIX XMMUUYECKHX OIBITOB IO MOJYYEHUIO U COOMpPaHUIO Ira3000pa3HbIX BEIIECTB (BOJOpOAa
M KHCJIOpOJa), TPUTOTOBICHHUIO DPAaCTBOPOB C OIpPEICIEHHOW MAacCOBOW J0JeH pacTBOPEHHOTO
BCIICCTBA, IUIAHUPOBATL W HNPOBOJUTH XHUMHUUCCKHUEC SKCIICPUMCHTHI IO PACIIO3HABAHUIO PACTBOPOB
IIeoYell M KHCIOT C IOMOIIBI0 HHIMKATOPOB (JIaKMyC, (eHON(PTaIeHH, METHIOPaHX H Jp.),
MOATBCPIKAAIOIINX KadueCTBEHHBIM COCTaB HCOPraHNYCCKUX BCUICCTB (KaqGCTBeHHBIG pPCeaKkuru Ha I/IOHBI)
M0/ PYKOBOICTBOM II€JIarora.

9 KJIIACC

PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX MOHSATUN: XUMUYECKHUIA dJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KATHOH, aHUOH, TPOCTOE BELIECTBO, CII0)KHOE BEILIECTBO, BAJIECHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD,
CTETICHh OKHCIICHUS, XUMUYECKasl PeaKIvsi, XUMUIecKas CBs3b, *TermoBoi A3((deKT peakuuu, MOIb*,
MOJIAPHBIA O0BEM, PAcCTBOP; JJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, DJIEKTPOJUTHYECKAs] JUCCOIMALIMS,
peakiu MOHHOrO OOMEHa, KaTaluu3aTrop, *XMMHUYECKOe paBHOBEcHE, oOpaTHMble W HeoOpaTHMBbIE
peakuuu™®, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMU, OKHCINUTENb, BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTaHOBJICHHE, aJJIOTPOINUs, aM(OTEPHOCTh, XHMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs,
MeTaJin4eckas), KpucTajuinueckas pemérka, *Koppo3usi METalJIoOB, CIUIaBbl; CKOPOCTh XUMHUYECKOM
peakuuu®, mpenenapHo gomyctumas koneHnTpanus (I1IK) BemecTa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMUYECKUX MOHATUN (CM. M. 1) U MPUMEHSThH 3TH
TIOHSTHSI IPU OMMCAHUY BEIECTB U UX MPEBPAICHHIA;

UCIIOJIb30BaTh 3HAKW M CHMBOJIBI AJsl (PUKCAMM pPE3yJbTaTOB HAOIIOJCHHM, COCTaBJICHUS
(hopMyJ1 BEIIECTB U ypaBHEHUN XMMHUYECKHUX PEAKIIH, 3aiCH TaHHBIX yCIOBUH 3a7a4. Mcronb30BaTh
o0o3HaueHus, umerourecs B [lepuonnyeckoii cucteme u Tabinie paCTBOPUMOCTH KUCIIOT, OCHOBaHUMN
U COJIEM B BOJIE JIJIS BBINIOJIHEHUS 3a1aHUN.

OTpE/ENATh BAJIEHTHOCTb U CTENEHb OKHCIEHUS XUMHUYECKHX JJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa; MPUHAAIC)KHOCTH BEIIECTB K OMPEICIEHHOMY KJIaccy COSAMHEHHN C OTIOpPOW Ha
ornpeziesieHusl, B TOM YHUCJE€ CTPYKTypUpPOBaHHbIC; BUAbl XUMUYECKON CBSI3U (KOBaJIeHTHasl, NOHHAs,
MeTaJTH4YecKasi) B HEOPraHUYECKNX COSAMHEHUAX; 3apsA] MOHA MO XMMHUYECKOH (hopMyIie; XapakTep
Cpellbl B BOJHBIX PACTBOPAX KHUCJIOT WM IIEIOYCH, *THI KPUCTALIUYCCKOW PEMETKA KOHKPETHOTO
BelecTBa™;

packpsiBaTh cmbici [lepuoanueckoro 3akona [[.M. MenneneeBa W JEMOHCTPUPOBATH €TO
MOHMMaHMe: *OMUChIBATH M XapakTepuszoBaTh® Tabnmunyro ¢opmy Ilepuonnyeckoil cuUCTEMBI
XUMHYECKHX DJIEMEHTOB: pa3jiMuaTh IOHATHS «IJIaBHas moarpynmna (A-rpymma)y W «moOovHas
noarpynna (b-rpynma)», Massie 1 OoJbIIIHe IEPUOABL; *COOTHOCHTH * 0003HAUEHHS, KOTOPHIE UMEIOTCS
B IEPUOJUYCCKONM TaOJIMIlEe, C YHCIOBBIMH XapaKTEPHUCTHKAMH CTPOCHHS AaTOMOB XHMHYECKUX
AJIEMEHTOB (COCTaB U 3apsf sApa, oOlee YKCIO0 AIEKTPOHOB M paclpelleieHHe UX MO JIEKTPOHHBIM
CIO0sIM); *OOBACHATH™ 00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XHUMHUYECKHX JIEMEHTOB M WX
COEIMHEHUH B MpeeniaX MajblX MEPUOJIOB U TIaBHBIX MOATPYIII C YIYETOM CTPOSHHS UX aTOMOB;

KJIACCU(UITUPOBATH XUMHUYECKHE DJIEMEHTBI, HEOPTaHNYECKHE BEIIECTBA; XUMHUICCKUE PEAKITHH
(Mo 4Yucay M COCTaBy Y4YacCTBYIOIIMX B PEAKIMU BEMIECTB, MO TEIIOBOMY 3(dekTy, Mo M3MEHEHUIO
CTCTICHEHW OKUCIICHHUSI XUMHYECKHX 3JIEMEHTOB) C OITOPOM Ha CXEMBI;

XapaKkTepu30BaTh (OMHCHIBATH) OOIIME U CHEIH(PUUECKHEe XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEP)KIas ONMHCAHHWE MPUMEPAMH MOJICKYJIAPHBIX W WOHHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C OMOPOI HA CXEMBI;

COCTaBJISITh YPABHCHUS JICKTPOJIUTHUSCKON TUCCOIUAIIUN KHCIIOT, MEIOYCH M COJICH; TOJTHBIC
U COKpalll€HHbIE YpaBHEHUS pEaKluii MOHHOIO OOMEHa; ypaBHEHHUs PpEaKLUl, MOATBEPKAAIOIINX
CYIIECTBOBAHKME TCHETHUECKOM CBSA3M MEXK]Ty BEIIECTBAMHU PA3IMYHBIX KIACCOB;

pacKkpblBaTh  CYIIHOCTb  OKUCIHMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMi  MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajaHca dTUX PEaKIUi;

MIPOTHO3HPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS; BO3MOKHOCTHU MPOTEKAHUS
XUMHYECKHX TPEBPAIICHUN TTOCIIE TIPEIBAPUTEIHLHOTO 00CYKICHHUS C TICIaroroMm;

BBIYUCTISATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MAacChl BELIECTB; MAaCCOBYIO JIOJIO
XUMHYECKOTO JJIEMEHTA TT0 opMyJie COSTMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MIPOBOINTH
pacdéThl MO YpaBHEHUIO XUMHUYECKOM PEaKIliu C OMOPOil Ha alNrOpUTM;

CJIEJIOBATh MPABUJIAM TI0JIB30BAHUS XHMHUYECKOH TIOCYI0H U JTabOpaTOPHBIM 00OPYI0OBAaHHEM, A
TakKe TpaBWJIaM OOpaIIeHHUs] C BEHIECTBAMH B COOTBETCTBUU C HMHCTPYKIHMSIMH TIO BBIOJHEHHUIO
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71a00paTOPHBIX XMMHUYECKUX ONBITOB IO MOJYYEHHIO U COOMPAaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa
U YTIEKHUCIIOTO Ta3a);

IPOBOJUTh PEAKLUUH, TMOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTaB pa3jM4YHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI- OpOMUI-, HOAU-, KapOoHaT-, pocdar-, cuimkar-, cynbdar-,
TMJIPOKCU/I-UOHBI, KATHOHbI aMMOHHSI M MOHBI M3YYEHHBIX METAJJIOB, MPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

IPUMEHATh OCHOBHBIE ONEpalUi MBICIUTEIBHON IEATETbHOCTH — aHAJIN3 U CUHTE3, CPABHEHMUE,
000011IeHN e, CUCTEMATHU3AINIO, BBISBICHUE PHYMHHO-CIICJCTBEHHBIX CBA3EH — ISl M3YYEHUS] CBOMCTB
BEILECTB U XUMUYECKUX PEAKII; €CTeCTBEHHO-HAyYHbIE METObI T0O3HAHUS — HAOJI0/IeHHE, U3MEPEHUE,
MOJIEIIMPOBAHUE, SKCIIEPUMEHT (PEaIbHbIN U MBICJIEHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC (2 u B Henento, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMs)

IIpuMm. Tembl, pacKpbI-
BalolMe JaHHbLIH
pa3aes NporpamMmai,
M K0JI-BO 4aCOB,
OTBOJMMOE HA HUX
H3y4eHHe

Tema 1. Xumus —
BaKHaf 00J1aCTh
€CTeCTBO3HAHMS U
NMPaKTHYECKOM
AeSITeJIbHOCTH YeJIOBeKa

(54)

OcHOBHOe coiep:KaHue

OcHOBHbIE BH/IBI 1eSITEILHOCTH
00yyarImmuxcs

Pasjnen 1.IlepBoHayanbHblie XuMu4eckue noHATHsA(20 )

[Ipeamer xumuu.* Poiab XUMHUHU B )KU3HU YEJIOBEKA.
XuMud B CUCTEME HayK. MeTo1bl TO3HAHUS B
xumun.* Tena u BemecTBa. dusnueckue CBOCTBA
BELIECTB. ArperaTHOE COCTOSIHUE BEILIECTB.
Yucrsle BemecTBa U cMecu. CrocoObl pa3ieneHus
cMmeceil. @u3nyecknue 1 XUMUYECKHE SIBJICHUS.
[Ipu3HaKku U yCIOBUS MPOTEKAHUSI XUMHUECKUX
peakimuii. 3HaKOMCTBO C MpaBUIIaMU O€30MTaCHOCTH
U npuémMaMu paboThl B XUMUYECKOH J1a00opaTopuu.
JdeMoHcTpanun

1. JJaboparopHoe 000py10BaHuUE.

2. Pa3nuuHble BUIbI XUMHUECKOM MOCYIbI.

3. O0Opa31ibl BEIIeCTB.

4. CniocoOblI paznenenus cMecel (punpTpoBanue,
BBINIAPUBAHUE, TUCTUILIALINSA, XpoMaTorpadus).
JlabopaTopHble M IpaKTHYECKUE PAadOThI
Jlabopamopnvie onvimul:

Onucanue (pU3NYECKUX CBOMCTB BEILECTB.
Pa3znenenue cMecu ¢ MOMOIIIBIO MarHUTA.
Ipaxmuueckue pabomul:

Ne 1. JTaGopaTopHOe 000pyAOBaHKE U TPUEMBI
pabotsl ¢ HUM. [IpaBuna 6e3omacHoi paboThI B
XUMHUYECKOH J1abopaToOpHH.

Ne 2. Ouunctka 3arpsi3HEHHOM MOBapEHHOH CONH
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PackpsbIBaTh CMBICII U3y4aeMBIX ITOHATUH C IIOMOIIBIO [1€1arora.

PackpsiBaTh posib XMMHH B IPUPOJIE U KU3HH YEIOBEKA, €€ CBA3b C
JpYTMMH HayKaMHu.

Pa3nuuate yncThie BemecTBa U CMECH; OJTHOPOIHBIE U HEOJHOPOHBIE
CMecH;

Paznuyarh pusnueckue U XMMHUUECKHE SIBJICHUS C ONIOPOM Ha
OIIpEIETICHUS.

OnpenensaTb NPU3HAKU XUMHUUECKUX PEAKIUHM U yCIOBUS X
IIPOTEKAHUS.

CrnenoBaTh mpaBuiIaM MOJb30BaHUS XUMHUYECKOHN TTOCYI0M U
71a00paTOpHBIM 000pyIOBaHUEM, a TAKXKe MTPpaBUIaM 0OpalleHHs ¢
XUMHYECKUMHU BEIIECTBAMU B COOTBETCTBUN C HHCTPYKLUSAMH 10
BBINOJIHEHUIO MPAKTHYECKUX PaOOT MO KOHTPOJIEM Iearora.

[InanupoBaTh U NPOBOAUTH XUMHUYECKUHN SKCIIEPUMEHT 110 U3YUYECHHIO U
ONHUCAHUIO (PU3HUECKUX CBOWCTB BEILECTB, CIOCOOOB pa3/ieneHHs
cMeceil BellecTB MoJ1 PyKOBOJCTBOM Iiejiarora ¢ 00CyX/1€HUEM IUIaHa
paloTHI.

Hcnonb30BaTh MpH BHINOJHEHUH YUEOHBIX 3aJaHUI U B ITpoliecce
UCCIIEA0BATENIBCKON NEATEIIbHOCTH HAyYHO-TIOMYJISAPHYIO JINTEpaTypy
XUMHYECKOTO COAEP/KAaHUsI, CIIPABOYHBIE MATEPUAIIBL, PECYPCHI
WHuTepHeTa o pyKOBOACTBOM II€1arora.

BricTpanBath pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
MHpOpMaLKIO U3 yyeOHUKA U CIIPABOYHBIX MaT€pPHUaIOB, TPAMOTHO
HCIIOJIB30BaTh N3YYEHHBIN MOHATUIHBIN amapaT Kypca XUMHAH



Tema 2. BemectBa
U XUMHYeCKHe peakiun
(15 4)

ATOMBI I MOJIEKYJIbl. XMUMUYECKHUE DIIEMEHTBHI.
3HaKu (CUMBOJIbI) XUMUYECKUX DJIEMEHTOB.
[IpocTeie u cinoxHbIE BemecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumnueckas hopmyna. BareHTHOCTS aTOMOB
XUMHYECKUX DIIEMEHTOB. *3aK0H MOCTOSHCTBA
cocrana BemecTB.* OTHOCHUTENIbHAS AaTOMHAs Macca.
OTtHocutenbHas MOJIEKyJsipHas Macca. MaccoBas
JI0JI1 XMMHUYECKOT'O 3JIEMEHTA B COEIMHEHUH.
®dU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMUUYECKas
peakuus. [Ipu3Haky U yClnoBHs NPOTEKAHUS
XMMHMYECKUX peakuuid. XUMUYECKUE YPABHEHHUS.
Tunbl XUMHUYECKHUX peaKIui (COeTnHEHUS,
pa3noXeHus, 3aMeleHns, OOMeHa).

3aKOH COXpaHEHUsI MacChl BELIECTB.

*M. B. JIoMOHOCOB — yu€HBIH-3HIUKIONEANUCT. *

JleMoHCcTpaLun

Oduznyeckue sBICHUS (pacTUpaHHe caxapa B
CTyTKe, KUTICHUE ¥ KOHJACHCAIIUS BOJABI U T. 1I.).
XuMudeckue siBieHus (TOpeHue CBeYH,
pa30KeHUe caxapa, B3auMOJCHCTBUE CEPHOM
KHCJIOTBI C XJIOPUAOM Oapwus,

paznoxxenue rugpokcuaa meau(ll),
B3aMMO/ICHCTBUE KeEJe3a C CEPOM, B3aUMOJAECHCTBUE
kenesa ¢ pactBopoM conu meau(1l)).

OnbIT, WITIOCTPUPYIOIIMM 3aKOH COXPaHEHUS
MAaccCBhbI.

JlaGopaTopHble U NpaKTH4YecKHe padoThl
JlaGopaTopHbIE OTBITHI:

[Tpumeps! pusnyeckux sBIeHUH (TUTABICHUE BOCKA,
TastHUE JIbJIA).

[TpumMepsl XUMHUYECKHX SBJICHUN (ITPOKATHMBAHUE
MEJIHOW IPOBOJIOKH, B3AUMOJAECHCTBHUE MeTa C
KHCIJIOTOM).

Mogenu aToMOB U MOJIEKYJI
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[IpuMeHsTh ecTeCTBEHHO-HAyUHbIE METO/IbI IO3HAHUS (B TOM YHCIIe
HaOJI0IeHNE, MOJICIMPOBAaHUE, SKCIIEPUMEHT) U OCHOBHBIE ONIEPAIIH
MBICJIUTEIILHON JACSATENHHOCTH (CpaBHEHUE, KilacCU(DUKaINs) IS
M3YYEHHUS BELECTB U XUMUYECKUX PEAKIUI C OIIOPON HA aJITOPUTM
WU CXEMY.

PackpbiBaTh CMBICT U3y4aeMbIX MOHSATUN U 3aKOHOB U IPUMEHSATDH 3TU
MOHATUS MTPU ONMCAHUM CBOMCTB BELIECTB U UX MPEBPALLEHUN C
ONOpPOH Ha IJIaH U KJIFOYEBbIE CIIOBA.

Paznuuath pusnueckue u XUMUYECKHE SIBICHUS, OOBICHATH UX CYIIHOCTh
C TOYKH 3pEHMSI aTOMHO-MOJIEKYJIIPHOTO YUEHHUS C ONIOPOM Ha
ONpEIEICHUS U CXEMBI.

Ornpenenarb NpU3HAKU XUMUYECKUX PEAKLUN, YCIOBUS UX TPOTEKAHUSI.

OOBACHATH CYIIHOCTh (PU3NUECKUX U XUMUYECKUX SBJICHUHN C TOUKHU
3peHUs1 aTOMHO-MOJIEKYJIIPHOTO YUEHUS C UCIIOJIb30BAaHUEM
BHU3yaJIbHOW OIOPBI.

KnaccudunupoBath XMuMUYECKHE PEAKLIUU (110 YUCITY U COCTaBY
pearupyromux 1 00pa3yonuxcs BEIMIECTB) C OMOPOM Ha CXEMBI.

CoctaBiath (HopMyJibl OMHAPHBIX BEIIECTB 110 BAJICHTHOCTU U
OTIpeIeNIATh BaJ€HTHOCTH 1O (JopMyJiaM BELIECTB C OMOPOH Ha
aJITOPUTM Y4eOHBIX EHCTBU.

PaccraBisaTs k03 PUIMEHTHI B ypaBHEHHUSIX XMMHUYECKUX PEaKLUl ¢
OTIOPOi1 Ha aNTOPUTM YUEeOHBIX JeHCTBUI.

CrneoBaTh mpaBujIaM MOJIb30BAHUSA XUMUYECKOW MTOCYI0N 1
71a00paTOpHBIM 000PYAOBaHKEM, a TAKXKe MpaBHiIaM 0OpaIIEeHHs C
BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIMSIMU IO BHITIOJIHEHHUIO
71a00pPaTOPHBIX XUMHUYECKHUX OIBITOB IOJ] KOHTPOJIEM Iearora.

Hcnonb30BaTh MpH BHINOJHEHUH YUeOHBIX 3aJaHUI U B ITpoLiecce
UCCJIEIOBATENIBCKON 1E€ATEIbHOCTH
HAYYHO-TIONYJISIPHYIO JIUTEPATypy XUMHUECKOTO COJIEPyKaHMS,
CIpaBOYHBIE MaTepHallbl, pecypcsl MIHTepHETa TOA PyKOBOJICTBOM
nearora.

BricTpanBath pa3BEpHYThIE INCBMEHHBIE U YCTHBIE OTBETHI C OTIOPOM Ha
nH(pOpMaLnIo U3 yueOHUKA U CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
MCIIOJIb30BaTh N3YUYEHHBIN NOHATUIHBIN ammapaT Kypca XUMUU



Tema 3. Bo3ayx.
Kucaopona. llonsitue 06
OKcHAaX

(59)

[TpakTrueckas padota Ne3 [TpuzHaku npoTeKaHus
XUMHYECKUX PEaKIUi

Boruucaenus

— OTHOCHUTEJIBbHOU MOJIEKYJISIPHOU MACChI BEILLIECTB;
— MacCOBOM JIOJIM XUMHUYECKOTO 3JIEMEHTA IO
dbopMyIie coeTuHEHUSI.

Pa3nes 2. BaskHelilne npeacTaBuTe Il Heopranuieckux semects (30 u)

Bo3nyx — cmecsk razos. CocTtaB Bo3myxa.
Kucnopos — sneMeHT u mpocToe Belie-

cTBO. O30H — *aIIOTpOITHAS MO (DUKAIHS
Kucinopoaa.* HaxoxxaeHue Kuciopoaa B Ipupo/ie,
du3nyecKre 1 XMMUYECKHE CBOMCTBA (PeaKkuu
OKHCIICHHS, TOpEeHHE). Y CJI0BUSI BOSHUKHOBEHUS U
npekpamienus ropenus. [lonstue 06 okcnaax.
*CriocoObl MoTydeHus KHCIopo/a B JadopaTopun
U TPOMBIIIEHHOCTH. * [IpuMenenne Kuciopoaa.
KpyroBopor kucnopoza B mpupoe.

*TermoBoit 3 heKT XUMUIECKON PEaKIIHH,
MIOHSATHE O TEPMOXUMHUYECKOM YPAaBHEHUH, IK30*- U
SHJOTEPMHUYECKHUX PEAKIIUSX.

*TomnmuBo (He(Th, YTroiib U METaH). 3arps3HEHUE
BO3JlyXa, CIIOCOOBI €ro MPe0TBPAICHHS.
Ycunenne napHUKoOBOro 3 dexTa, pa3pyneHue
030HOBOTO CJI0s. *

JemoncTpanuu B3aumoneiictsue dpocdopa, cepsl
¥ JKeJie3a ¢ KUCIOPOA0M (BO3MOYKHO
UCIIO0JIb30BaHUE BUICOONBITOB). OmpenesieHue
coJiep>KaHusl KUcaopoia B Bo3ayxe. OmbIThI,
JIEMOHCTPHUPYIOILUE YCIOBUSI BOSHUKHOBEHHUS U
NpeKpalleHus TOpeHus.

JlaGopaTopHble U NpaKTH4YeCKHe padoThl
JlabopaTopHEI OMBIT:
O3znakomiieHHe ¢ 00pa3liaMu OKCHIOB.
[IpakTuueckas padora:
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PackpsiBaTh CMBICT N3y4aeMBbIX TOHATUN U IPUMEHSATH 3TH MOHITUS
IIPY ONIMCAHUU CBOWCTB BEILIECTB U UX IIPEBPALLCHUM C
HCIIO0JIb30BAaHUEM OIOPHBIX CJIOB U KIIMLIE.

XapakTepHu30BaTh (OMHUCHIBATH)COCTAB BO3yXa, (DU3UYECKHE U
XUMHYECKHE CBOICTBA KUCIIOPOAA, CIOCOOBI €0 MOTy4YeHHs,
[IPUMEHEHUE U 3HAYEHUE B IIPUPOJIE U )KU3HU YEIIOBEKA.

CobupaTh npuOOpPHI I MOIyYEeHUS KUCI0po/ia (BBITECHEHUEM BOJIbI U
BO3/IyXa).

Pacno3HaBaTh ONBITHBIM ITyTEM KHUCIOPO MO KOHTPOJIEM IIeJarora.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY JUUIsI COCTaBICHUS (HOPMYIT
BEILIECTB, MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX PEAKLIUN C
y4acTueM KHCIOPOJa.

OOBACHATH CYIIHOCTh SKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsiI3HEHUEM BO3/1yXa.

CrnenoBath paBuiiaM 0€301MacHOM paObOTHI B TaOOpaTOpHH MIPH
UCIIOJIb30BAHUH XMMHUYECKON TTOCYAbI U 000pYyI0BaHUs MO KOHTPOJIEM
Me/arora, a Takye rpaBuiiaM 0OpallleHus ¢ TOPIOUYMMH B-BaMU B OBITY.

[InannpoBaTh U OCYLIECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHUS, AENIaTh BBIBOBI IO
pe3yJibTaTaM 3KCIEPUMEHTA 10 pyKOBOJICTBOM II€arora.

VYyacTBOBaTh B COBMECTHOM paboOTe B IPYIIIIE.

Mcnonb30BaTh NpH BHIIOJHEHUN YUeOHBIX 3aIlaHUH U B IpoLiecce
HCCIIEA0BATENBCKON IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJEPKAaHUs, CIIPABOYHbIE MaTEPHAJIbI, PECYPCHI
WNHTepHeTa o1 pyKOBOJICTBOM I1€1arora.

BeicTpanBath pa3BEpHYTHIE IMCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOU Ha
nHGOPMAITUIO U3 yUeOHHUKA U CIIPABOYHBIX MAaTEPHUAIOB C ONIOPO Ha



Tema 4. Bogopoa.
ITousiTHe 0 KHCJIOTAX
H COJIfAX

(5 4)

Tema 5.
KoandyecTBeHHBIE
OTHOILIEHHUSI B XUMHH
(4 9)

Ne 4. TTonmyueHnne Kuciopoa, U3y4eHue ero
CBOJCTB.

BorunciaeHusi MOJICKYJIIPHONW MacChl KHCIIOPOIa
¥ 030HA HA OCHOBaHHH aTOMHON MacChl
XUMHYECKOTO DJIEMEHTA

Bonopon — anmeMeHT u pocToe BEmIEeCTBO.
Haxoxjaenne B mpupojie, PU3nIecKue u
XUMHUYECKHE CBOMCTBA (Ha mpUMepe
B3aMMOJICHCTBYS ¢ HEMETAJLIAaMHU M OKCHIIaMH
METAJIJIOB), IPUMEHEHHUE, *CrocoObl MOMydeHus . *
[ToHsITHE O KHCITOTAX U COJISIX.

JdeMoHcTpannun

[Tomydenue, coOMpaHue U pacrio3HaBaHUE
BOJIOPOJIA.

I'openue Bonopona.

B3aumopeiictue Bogopoaa ¢ okcuaom meau(1l).

JlabopaTopHbIe U NpaKkTHYeCKHe PadoThl
JlaGopaTopHBIi OTIBIT:

BzaumopeicTBue KUCIOT ¢ METAJUIAMM.
[TpakTrueckas pabdora:

Ne 5. ITonyueHnne Bogopoaa, U3y4eHHE €T0
CBONCTB.

Beruuciaenus
— MOJIEKYJISIPHOM MAcChl BEIIECTBA HA OCHOBAHUH
aTOMHOM MacChl XUMHUYECKUX JJIEMEHTOB

KomnuectBo BemectBa. Monb. Mossipaast Macca.
3akoH ABoraJipo. MosnsipHblif 00bEM ra3os.
PacuyéTel N0 XMMUYECKUM YPABHEHUSM.

JdeMoHcTpanus
OO6pa3iibl BEIIECTB KOJIMYECTBOM | MOJIb.

Bruruuciaenus
— 00BéMa, KOJIMYECTBA BEIIECTBA ra3a 10 €ro
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IJ1aH, TPAMOTHO MCMOJIb30BaTh N3YUYEHHBIN MOHATUHHBIN anmapaT Kypca
XUMHHU

PackpbIBaTh CMBICI N3y4aeMbIX OHATHI U IPUMEHSTH 3TU TIOHATHUS
IIPU ONMCAHUM CBOMCTB BELIECTB U UX IPEBPALECHU.

XapakTepu30BaTh (OMHUCHIBATh) PU3NUECKUE U XMMUYECKHE CBOMCTBA
BOJIOPO/JIa, CIIOCOOBI €ro NOJyYeHusl, MIPUMEHEHHE ¢ OMIOPOM Ha IJIaH,
KpaTKyI0 3aIIUCh, CXEMY.

Cobupats mpubOp 115 OTYIESHHS BOJOPO/IA C UCTIOJIb30BAaHUEM
BU3YaJbHOW ONOPBI

Hcnonb30BaTh XMMUUYECKYIO CUMBOJIMKY JJIsE COCTAaBIEHUS (GOpMYIT
BELIECTB, MOJIEKYJISIPHBIX YPABHEHUH XUMHUECKUX PEAKLIUN C
y4acTHeM BOJIOpOJa ¢ OMOPON Ha aJlfOPUTM.

CrnenoBatb npaBuiaM 6e30MacHOM paboTHI B 1TaOOPAaTOPUH MIPH
MCIOJIb30BaHUU XUMUYECKOM MOCY bl U 000pYAOBaHUS MO
KOHTPOJIEM Ie/1arora., a Takxke MpaBuiaM oOpaleHus ¢ TOPIOYUMHU
BEIIIECTBAMH B OBITY

[InaHnpoBaTh U OCYILECTBIIATH HA IPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
IIPOBOJIUTH HAOJIOJICHHUS, I€aTh BBIBObI 110 pe3yJibTaTaM
HKCIIEPUMEHTA 110J1 PyKOBOJICTBOM II€/1arora ¢ 00Cy>kJIeHUEeM IUIaHa
paboTBhI, C UCIIOJIL30BAaHUEM KJIMILIE.

VY4acTBOBaTh B COBMECTHOI paboTe B rpymIe.

[1naHnpoBaTh U OCYILIECTBIIATH HA MPAKTUKE XUMUYECKHE IKCTIEPUMEHTHI,
NPOBOANUTH HAOJIOIEHMS, /1eJIaTh BBIBOABI 10 PE3yJIbTaTaM
AKCIEPUMEHTA.

VY4acTBOBaTh B COBMECTHOH paboTe B rpyriie

PackpbIBaTh CMBICH N3y4aeMbIX MOHATHI U IPUMEHSITh 3TH MOHATHS,

a TaK)Ke N3Y4YCHHBIE 3aKOHBI U TEOPHUHM JUIsl PELICHUS PACUETHBIX 3a4a4
C TIOMOIIIBIO Mearora.

BbIuncnaTe MOJISIPHYIO Maccy BEIIECTB; KOJMUECTBO BEIIECTBa, 00BEM
rasa, Maccy BelllecTBa C OIopoil Ha oOpa3zel, Ha (POPMYJIbL;

IIpoBoaNTH pacy€Thl 110 YPABHEHUAM XUMHUYECKUX PEAKIUH C OIIOPOU
Ha o0pa3ell, anropuT™M y4eOHBIX JEeHCTBHIA: KOJIMYECTBA, 00bEMa,
Macchl BEIIECTBA [0 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce



Tema 6. Boaa.
PactBopsl. Ilonsitue 00
OCHOBaHHUAX

(54)

M3BECTHOMY KOJIHMUYECTBY BEIlECTBA WU 00BEMY;
— 00BEMOB Ta30B 10 YPaBHEHUIO PEAKLIUU HA
OCHOBE 3aKOHa 0O0BEMHBIX OTHOILIEHUI ra30B

Bopa, ee cocraB, cTpoeHHE, MOJIEKYJIBI.
®du3ndecKue CBOKWCTBA BOABL. *AHAIN3 U CHHTE3 —
METO/Ibl U3YUYEHHS COCTaBa BOJIbI. *

XUMHUUECKHE CBOMCTBA BOJIBI (Pa3iioKeHHE,
peakIMy C HATpUEM, OKCHUJIOM KaJblLUs, OKCUJIOM
cepnl IV .

CocraB ocHoBaHui. [ToHsiTHe 006 MHIUKATOpaX.
*Bona kak pacTBopuTens.* PacTBOpBL
*PacTBOpUMOCTH BelecTB B Bojie. *
*HaceplImeHHbIe ¥ HEHACHIIIICHHBIE PACTBOPBL *
MaccoBas 10114 BelllecTBa B pacTBOpE.

*Ponb pacTBOpPOB B MPUPOJIEC U B KUZHU YETIOBEKA.
KpyroBopot Bojibl B ipupojie.* 3arps3HeHue
NpUPOHBIX BOJ. OXpaHa U OUKCTKA MPUP.BOJ.

JleMoHCTpaLun

ONEKTPOIN3 BOJbI; CHHTE3 BOJBI; B3aUMOJECHCTBHE
Bo/bI ¢ Metayuiamu (Na, Ca) (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPUAIIOB).

PacTBOpeHune BemnecTs ¢ pa3nuyHOM
pacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIIOT U IIEJIOYEN €
IIOMOUIbIO0 UHAUKATOPOB.

JlabopaTopHble U NpaKkTHYecKHe PadoThl
[TpakTnyeckas padora:

Ne 6. IlpuroroBieHue pacTBOPOB € ONPEEIIEHHOM
MaccOBOM J0J1el pacCTBOPEHHOTO BEILLIECTBA.

Beruuciaenus

— C HUCIIOJIb30BAaHUEM ITOHATHUSA «MaCcCOBas A0JIsA
BCIICCTBA B paCTBOPECH»
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pEareHTOB WU IPOAYKTOB PEAKIIUH.

BeicTpanBath pa3BEpHYTHIE IMCHEMEHHBIE U YCTHBIE OTBETHI C OIIOPOX Ha
WH-
dopmaruro u3 yueOHHKA U CIIPaBOYHBIX MaTEPUANIOB, TPAMOTHO
WCIOJIb30BaTh U3YyYEHHBIN MOHATUIHBIN annapar Kypca XUMHUU C
ITOMOIIBIO [IEArora.

PackpbIBaTh CMBICI N3y4acMbIX IOHATHI U IPUMEHSTh 3TU TIOHATHUS
IIPU ONMCAHUM CBOMCTB BELIECTB U UX IPEBPALIEHUN C IOMOIIBIO
nezjarora.

XapakTepu3oBaTh (PU3NUECKHE U XUMHYECKHE CBOMCTBA BOIBI, €€ POITh
KaK paCTBOPHUTEIIS B IPUPOAHBIX ITPOLIECCAX C OMOPOU Ha IUIAH U
CXeMy.

CocTaBnATh ypaBHEHHs XMMUYECKHUX PEAKIUN ¢ y4aCTHEM BOJBI C
OIIOpOH Ha CXEMY.

OOBACHATH CYITHOCTh SKOJIOTUYECKHUX MPOOIIEM, CBSI3aHHBIX C
3arpsi3HEHUEM MPUPOTHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI OT IPUMECEH,
MEpBI 110 OXPaHEe BOJ| OT 3arps3HEHUs MIOCIIE IPEIBAPUTEIBLHOTO
CTPYKTYpHUPOBaHMsI MaTepHaa.

[InannpoBaTh U OCYHIECTBIIATH HA IIPAKTUKE XUMUYECKHUE
HKCIIEPUMEHTBI, IPOBOIUTH HAOMIOACHNUS, 1E1aTh BbI-

BOJBI T10 PE3yJIbTaTaM dKCIIEPUMEHTA MO KOHTPOJIEM II€Jarora, ¢
UCIIOJIb30BAHUEM KIIMIIIE.

CrnenoBaTh paBuiIaM 06€30macHO pabOTHI B 1ab0OpaTOpUU TIPH
UCTIOJIb30BAaHUM XUMHUYECKON TIOCY IbI U 000PYAOBAHUS 1101
KOHTPOJIEM IIEarora.

IIpoBOAUTH BHIYMCIEHUS C IPUMEHEHUEM MTOHATHS «MaccoBasi 10J1s
BEIIIECTBA B paCTBOPE» C ONMOPOIl Ha GOPMYIIbI.

Hcnonb30BaTh NpH BHIIOTHEHUH YUEOHBIX 3aJaHHI U B TIpoliecce
HCCIIEI0BATENBbCKOM NE€ATEIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATypy
XUMHYECKOTO COAECPkKaHUs, CIIPAaBOYHBIE MAaTEPHUAIIBI, PECYPCHI
HuTepHeTa moa pyKoBOJICTBOM II€AArora.

BeicTpauBath pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
MH(pOPMaLKIO U3 y4eOHUKA U CIIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
UCIIOJIB30BATh U3YYEHHBIN MIOHATUIMHBIN allapar Kypca XUMHUHU [10CTIE
MIPEABAPUTENIBHOIO CTPYKTYPHUPOBAHUS MaTepuraia



Tema 7. OcHOBHbBIE
KJIACCHI
HEOpraHuvecKux
coeTHHEHU M

(11 9)

Knaccudukanmst HEOpraHM4IeCKuX COeTUHEHUH.
Oxcuapl: cocTaB, Ki1accupukaiys (OCHOBHBIE,
KHCIIOTHBIE, *ampoTepHbIe, HeCoIeo0pa3yronue Ha
npumepe okcuaa yriepoaa II u okcuna asora I,
HOMeHKatypa. [lomyuenue® okcuaos
(B3auMoieHiCTBUE C BOJIOM, KUCIIOTaMH,
eJI049amu).

OcHoBaHus: cocTaB, K1accudukanus (IeI04u u
HEPAaCTBOPUMBbIE OCHOBAaHMS ), HOMEHKJIATypa.
Kucnotsr: coctas, knaccudukarysi, HOMEHKIATYpA,
buznyeckue 1 XuMU4eCKre CBONCTBA
(B3anMoieHiCTBHE C OCHOBHBIMHU OKCUAAMU COJISIMU
Ha IPUMEPE COJISTHOM M CEpHOM KUCIIOT), *CIOCOOBI
nosydeHus.* Ps1 akTHBHOCTH METaJLIIOB.

Conu (cpennue): HOMEHKIIATypa, *crocoos
MOJTy4eHUs ™, B3aUMOJICHCTBUE COJIEH ¢ METallJIaMH,
KHCIIOTaMHU, IIEJI0YaMH B COJISIMHU.

['eneTnueckas CBsI3b MEXKy Kilaccamu
HEOPraHWYECKUX coeMHeHni. [ eneTnueckue
psaabl. [lonsTue 06 aMmpoTepHBIX THAPOKCUAAX HA
puUMepe MUHKA U ATFOMAHUS. XUMHYECKUE
CBOMCTBA - B3aUMOJIEUCTBUE C KUCIOTAMH U
mienoyamu. PasznoskeHue npu HarpeBaHUU.

JdeMoHCcTpannmn

OO0pa3iibl HEOPraHMYECKUX BEIIECTB PATUIHBIX
KJIACCOB.

BzaumopeiicTBue pacTBopa CEpHOM KHCIIOTHI C
okcugom meau(Il).

Peakuus HelTpanuzanuu.

BrITecHeHHe 0IHOTO MeTaJuia JPYTuM U3 pacTBOpa
COJIN.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThl
JlabopaTopHBIE OMBITHI:

B3auMoaeicTBUE KHUCIIOT ¢ METAJUIAMHU.
[TonyueHre HepaCTBOPUMBIX OCHOBAHUM.
B3anmoneiicTBre HEpaCTBOPUMBIX OCHOBAHHH C
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Onpenenenne OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUM 110
mabony.

CocraBieHne CXeM CTPOEHUSI OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COEIMHEHMI Ha OCHOBE OIIPECICHUS.

Cocrapnenue (GopMys OCHOBHBIX KJIACCOB HEOPTaHMUECKUX
COCIMHEHUM U HA3bIBaHUE UX 110 MEXKIYHAPOAHOU U TPUBUAIILHOMN
HOMEHKJIAType C UCIOJIb30BAHUEM OIIPEEIICHUS U TaOIHLIbI
PacTBOPUMOCTH.

KnaccudunupoBanue n3yyaembIx BELIECTB IO COCTaBY U C80UCMBAM C

OTIOPOii Ha ONpEIeNECHHsI, CXEMBI U Ta0JIMILy PACTBOPUMOCTH.
CocraneHue TaONULbl FTEHETUYECKUX PSIOB U CXeMbl «l eHeTnyeckast
B3aMMOCBSI3b OCHOBHBIX KJIaCCOB HEOPIaHMUYECKUX COEAUHEHUI» MO
PYKOBOJCTBOM II€Jarora.

IIporuo3upoBaHue CBOWCTB BEIIECTB HA OCHOBE OOIIMX XUMHUECKUX

CBOMCTB H3Y4YECHHBIX KJIACCOB, IPYIII BELIECTB, K KOTOPBIM OHU
OTHOCSITCS C UCII0JIb30BAHUEM cXeMbl «['eHeTnueckas B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPTaHUUECKHUX COEIUHEHUID» O] pyKOBOJICTBOM
nejarora.

CocraBiieHre MOJIEKYJISIPHBIX YPaBHEHNUH PEAKIINN, HIUTFOCTPUPYIOIINX
XMMHUYECKHE CBOMCTBA U3YUCHHBIX KIACCOB U CHOCOObL NOTYYEHUs
BEIIECTB U3yUEHHBIX KJIacCOB, TPYIII, a TAK)KE MOATBEPIKIAIOIINX
TeHETUYECKYI0 B3aUMOCBS3b MEXy HUMH, C OIOPO Ha BepOaIbHYIO
CXEeMy B Ka4€CTBE 3pUTEIHHOMN OMOPHI.

CocraBieHHE MOJIEKYJISIPHBIX YPAaBHEHUHN PEAaKIMH 10 CXEMaM C
MpeABAPUTEIBHBIM 00CYKIEHHEM BBIOOpA Pearupyroniux BEMIEeCTB.
Brruncnenue no ypaBHEHUSAM XUMHUYECKUX PEAKLUN KOJINYECTBA,
00BEMa, Macchl BEIIECTBA IO KOJIMUYECTBY, 00bEMY, Macce peareHTOB
WM IPOJIYKTOB PEAKLUU TI0 aITOPUTMY.

[1nanupoBaHue U OCYLIECTBIEHNE HAa MPAKTUKE XUMHUYECKOIO
SKCHEPUMEHTa M HAOJIOICHUs TI0]] PyKOBOJICTBOM yUHUTEIIs.

®opMmynupoBaHUE BBIBOJOB 110 pe3yIbTaTaM SKCIIEPUMEHTA C
HCII0JIb30BAHNUEM OIOPHBIX CJIOB.
®opMyIUpOBaHUE C TOMOIIBIO [EJarora U BHIMOJIHEHNUE IPABUI
6e3omacHoil paboThI B 1a0OPaTOPUH MIPU UCTIOIB30BAHUN XUMHUYECKON
MOCYIbI M 000PYIOBaHUSI.

Hcnonp3oBaHue NpH BBHINOJIHEHUH YU€OHBIX 3aJaHUI U B ITpOLECcCe



KHCJIOTAMU.
Paznoxenue ruapokcuna meau(Il) mpu
HarpeBaHUMU.

[TpakTuyeckas padora:

No 7. PelieHne 3KCriepUMEHTAIbHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIacChl HEOPTaHUYECKUX
COCIUHCHUI.

Beruuciaenus
— 10 YPaBHEHHUSAM XMMHUYECKUX PEAKIINI

HCCIIEIOBATENIbCKON AEATEIbHOCTH HAyYHO-IIOIYJISIPHOM JINTEPATYPHI
XUMUYECKOTO COACPIKAHNUsA, CIIPAaBOYHBIE MAaTEPUAIIbI, PECYPCHI
WuTepHeTa, ocyliecTBiIeHHE BbIOOpa 101 PyKOBOJCTBOM I€Jarora.
BricTpanBanue pa3BEPHYTHIX IMCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOU
Ha MH(OpMAaIHIO U3 yUeOHHMKA U CIIPAaBOYHBIX MaTEpUAJIOB, IPAMOTHOE
HCIIOJIb30BAaHUE U3YUYEHHOIO MTOHATUHMHOTIO alapaTra Kypca XUMHUH C
HCIIOJIb30BAaHNEM IUIAHA, ONIOPHBIX CJIOB, aITOPUTMA.

Pazpnen 3. Ilepnoanueckuii 3axkoH u [lepuoguyeckasi cucremMa xumnueckux 3j1emMeHToB /I. . Menaeneena.
Crtpoenne aToMoB. XuMuueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHBbIE peakuuu (15 u)

Tema 8.
I[Mepuoauveckuii 3aK0H
u Ilepuognueckas
CHCTEeMa XUMHYECKUX
3JIEMEHTOB

. . MenpgeneeBa.
Crtpoenue atoma (7 u)

[TepBble MONMBITKH KJIACCU(PUKALIUN XUMHUUECKUX
aneMeHTOoB. [IoHsATHE O TpymnIax cXOAHbIX
3JIEMEHTOB (LIEIOYHbIE U LIETOYHO3EMENIbHbIC
METaJlJIbl, TaJIOTE€Hbl, UHEPTHBIE r'a3bl).
*JeMeHThl, KOTOpble 00pa3yIoT

aM(pOTepHbIE OKCUIbI U THUIPOKCUIBL. *
Ilepuoanueckuii 3akoH u [lepuonnueckas cucrema
xumuueckux anemenToB JI. . Meneneena.
Ilepuonsl, rpymnmsl, noarpynnsl. Ousnyeckuii
CMBICII IOPS,AKOBOIO HOMEPA 3JIEMEHTa, HOMEPOB
NIEPUOAA U TPYTIIIHI.

Crtpoenue atToMoB. CocTaB aTOMHBIX sIJIED.
*N3otonsl.* DnekTpoHbl. CTpOEHHE AIIEKTPOHHBIX
000J104€K aTOMOB NEpBbIX 20 XUMUYECKUX
sanemeHTOB [leproauueckoit cuctTemsl

. . Menneneena.

XapaKkTepucTuKa XMMHUYECKOT0 3JIEMEHTA T10 €r0
noJyio’keHuto B [lepnoauueckoii cucteme

JI. 1. MenpeneeBa.

*3aKOHOMEPHOCTHU U3MEHEHHUS CBOWCTB 2JIEMEHTOB
MaJbIX EPUOJIOB U TJIABHBIX MOJATPYIII B
3aBUCHUMOCTH OT aTOMHOTO (TIOPSIIKOBOTO)
HoMepa.*

*3nauenue [lepuoanyeckoro 3aKkoHa

u HepnozmquKoﬁ CHUCTCMbI XUMHNYCCKHUX
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PackpbIBaTh CMBICI IEPHOAMYECKOTO 3aKOHA MOJ1 PyKOBOJCTBOM
nejarora.

[ToHumaTh cyniecTBOBaHUE MEPUOANIECKON 3aBUCUMOCTH CBOUCTB
XUMHYECKHX 3JIEMEHTOB (M3MEHEHHE PaJIyCOB aTOMOB U
AJIEKTPOOTPHULIATEIILHOCTH ) U UX COEAMHEHUH OT MOJIOKEHUS B
MEPUOTNIECKOI CHCTEME M CTPOSHHSI aTOMa C UCIIOJIh30BAHNEM CXEM
U Tabuu.

YcTaHaBIMBATh CBSI3b MEXKIY TIOJOKESHHUEM JIEMEHTA B TEPHOANIECCKON
CHCTEME M CTPOCHHEM ero aToMa (COoCTaB U 3aps sJipa, 00Iee YucIio
AIIEKTPOHOB U pacrpeaeieHne X 10 JIEKTPOHHBIM CJI0SIM) T10
oOpasiy.

[Iporuo3upoBaTh XapakTep U3MEHEHHUsI CBOWCTB 3JIEMEHTOB U X
coeIMHeHui 1o rpynnam u nepuoaam [lepuonudeckoil cuctemsl ¢
MIOMOIIIBIO TIe/Iarora.

XapakTepu30BaTh XUMUUECKUE 3JIEMEHTHI IEPBBIX TPEX NEPUOJIOB,
KaJIvsi, KaJblIKs IO UX NoJoxeHnto B [lepuonndeckoii cucteme
J1. 1. MenpeneeBa.

CnenoBath npaBuiiaM 06€301acHOM paboThl B 1ab0opaTtopun mpu
UCTIOJIb30BAaHUM XUMHUYECKON TIOCY 1Bl U 000PYAOBAHUS 11O
KOHTPOJIEM IeIarora.

BricTpanBath pa3BépHYThIE NUCHMEHHBIE M YCTHBIE OTBETHI C OIOPON Ha
uHPOpPMaLKIo U3 yueOHUKA U CITPABOYHBIX MaTEPHAJIOB, TPAMOTHO
UCIOJIb30BaTh U3YUYEHHbIM MOHATUIHBIN anmnapaTt Kypca XMMHUHU TOCIIe
CTPYKTYPHPOBAHUS MaTepHaja ¢ UCIOIb30BaHNEM KITHIIIE.

Hcnonb30BaTh Npy BHITOJHEHUN YUEOHBIX 3a/laHUM TEKCThl yuyeOHUKa



Tema 9. Xumuueckas
c¢BsI3b. OKHCJINTETBHO-
BOCCTAHOBHTEJIbHBIE
peakuuu

(89)

AJIEMEHTOB JIJIsl PA3BUTHS HAYKU U TIPAKTUKH.
. . MenneneeB — y4€HbIN, IEJATOT U
rpakJIaHuH. *

JleMoHCTpanun

KopoTkoneproanas u aiuHHONIEpUOUIHAS (HOPMBI
[Tepuonuueckoil cuCTEMbl XUMHUYECKUX AJIEMEHTOB
. . Menneneena.

O3HakomiIeHHE ¢ 00pa3liaMi METaJIJIOB

U HEMETAJUIOB.

JlaGopaTopHble U NpaKTH4YeCKNe padoThI
JlaGopaTopHbIi OTIBIT:

BiaumopeiicTBue ruipoKkcuaa MHKA C PACTBOPAMHU
KHUCJIOT U IIEJI0YEn

*DNEeKTPOOTPULIATETHPHOCTH* aTOMOB XUMHYECKHX
AJIEMEHTOB.

Xumuueckas cBs3b (HOHHAs, KOBaJICHTHAsI TIOJISIpHAs
Y KOBAJICHTHAsI HETIOJISIPHAS).

CteneHb OKUCICHUS.
OKHUCIATETbHO-BOCCTAHOBUTEIHHBIC PEAKITHHI
(OBP). IIpotiecchl OKUCTEHUS ¥ BOCCTAaHOBIICHUSI.
OKHUCIHATENN U BOCCTAHOBUTEIH.

JdeMoHcTpannn
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH:
TOPEHUE, PEAKIINH PAa3I0KEHU, COSTUHCHUS
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II0CJIe CTPYKTYPUPOBAHUS MaTepraia, CIpaBOYHbIE MaTEPUAIbI
(ITepnonnyeckyro cucreMy XUMU4ecKux aneMeHToB /1. 1.
MenneneeBa, TabIUIly paCTBOPUMOCTH KHUCIIOT, OCHOBAHUN U COJICH B
BOJIE, MJIEKTPOXUMUYECKUH psAJl HAPSYKEHUI METAJUIOB).

Hcnonb30Bath Ipy BBIIOJHEHUN YUEOHBIX 3a/laHUM U B poliecce
UCCIIEA0BATENIBCKON NEATEIIbHOCTU HAyYHO-TIOMYJISIPHYIO JINTEpaTypy
XUMHYECKOIO COZIEPKaHUs, CIIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
HMHTepHeTa moJ pyKOBOJICTBOM Iefarora

PackpbIBaTh CMBICI N3y4aeMbIX MMOHATHH MO PYKOBOJCTBOM IEAarora.

Ol'[pe)IeJ'IHTI) BU/T XUMHUYECKOU CBA3H B COCANHCHUU C UCII-EM CXEM.

OmnpenensTh cTENeHb OKUCIECHUS XUMUYECKOTO dJIEMEHTa 1o popMmyie
€r0 COCTMHEHHUS C MCITOJIb30BaHHEM aJITOPHTMA.

OmnpenensiTe 37eMeHT (BEIIECTBO) — OKUCIUTENb U JIEMEHT
(BEmIeCTBO) — BOCCTAHOBUTEIIb.

OOBSACHATDH CYIIHOCTH MPOILIECCOB OKUCIEHHUSI U BOCCTAHOBJICHUSI.

CoCTaBJIATh AEKTPOHHBIN OAJIAaHC ¢ YIETOM YMCIIa OTJTaHHBIX U
MPUHSTHIX AIEKTPOHOB.

CocTaByATh ypaBHEHUE OKUCIIUTEIIHFHO-BOCCTAHOBUTEIIBHON PEAKIIUH T10
ITOPUTMY pa3zdopa OKHCIUTENbHO-BOCCTAHOBUTEIHLHOM PEaKIUU.

Hcnonb30BaTh mpH BHINOJHEHUH YUEOHBIX 3aJaHUI TEKCThI yueOHUKa

ocJie CTPYKTYpUPOBaHUS MaTepuasa, ClipaBOUYHble MaTEepHUAaJIb
(mepuonuyeckyto cucreMy xumudeckux anemenToB . . Menneneesa,
TabJIMIy paCTBOPUMOCTHU KUCJIOT, OCHOBAHUI U coJiel B BOJIE,

NEKTPOXUMUYECKUH psJl HAPSYKEHUI METaJIOB).



9 KJIACC (2 u B Hezento, Bcero 68 4, n3 HUX 4 4 — pe3epBHOE BpeMsl)

Tembl,
U KOJIMYECTBO YaCOB

OcHoBHOe coaep:kaHne

OcHOBHBIE BHIBI JeATEILHOCTH
00y4aroumuxcs

Pasgea 1. BenrecTBo U XMMH4YeCcKHe

peakuuu (17 4)

IloBTOpPEHUE M
yriy0JaeHne 3HAHHI
OCHOBHBIX pa3/ieJIoB
Kypca 8 kiacca
(S4)

[Tepuoanueckuii 3akoH. [lepuoanyueckas cucrema
XuMHYeCcKuX d1eMeHToB /1. . MeHnaeneena.
CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUUYECKHUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJOB, KAIHS, KAJIBLIUS U UX

COCAMHEHMI B COOTBETCTBUM C MOJIOKECHUEM
AJIEMEHTOB B MEPUOJUYECKON CUCTEME H CTPOCHHUEM
HX aTOMOB.

Knaccudukanust 1 HOMEHKJIaTypa HEOPTaHUIECKUX
BelIeCTB (MeXAyHApOAHAS U TPUBHAIIbHAS).
XHUMHUYECKHE CBOMCTBA BEIISCTB, OTHOCSIITUXCS K
pa3IMYHBIM KJ1accaM HEOPraHUYECKUX COECIMHEHH,
WX T€HETUYECKas CBSI3b HEOPTAaHUYECKHUX BEIIECTB.
CrpoeHue BeecTBa: BUAbl XUMUYECKOU CBSI3H U
TUIBI KPUCTAIIIMYECKUX PEIIETOK. *3aBUCUMOCTh
CBOICTB BEIIECTB OT UX CTPOCHHUS. *
JleMoHCTpaLuu

1. Moaenu KpUCTAIIIMYECKUX PEIIETOK
HEOPraHWYECKUX BELIECTB.

2. KopoTkonepuoHas u JiiMHHOTIEpUOAHAS (hOPMBI
[Teproanyeckoil CUCTEMbI XUMHYECKHUX 3JIEMEHTOB
JI. 1. MenneneeBa

XapakTepu30BaTh XUMHUUECKHUE FIEMEHTHI MIEPBBIX TPEX
NIEPUOJOB, KaJIUA U KaJIbLHS 110 UX IOJOKEHUIO
B [lepunoanueckoii cucreme J1. 1. MenneneeBa ¢ onopoi Ha
AJITOPUTM.

KnaccuduimpoBaTh 1 Ha3bIBaTh HEOPraHUUYECKHE BELIECTBA
M3YyYEHHBIX KJIACCOB C OIIOPOM Ha CXeMy, TaOIHIly
PacTBOPUMOCTH.

OnwuceiBaTh 00IIME XMMUYECKHE CBOWCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/IaTh CBOMCTBA MpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHNI XUMHUYECKUX PEAKLIUN C ONIOPOH
Ha CXeMy.

OnpenensaTs BUI XMMUUYECKOHN CBSI3U U THUIT KPUCTAJIINYECKON
PELIETKHU BEIIECTBA C OMTOPOM HA CXEMY.

[Iporuo3upoBaTh CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHHMSI 1OCIIE MPEIBAPUTENILHOTO pa30dopa.

BricTpauBath pa3BEpHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C
ONopoM Ha
nH(popMaInIo U3 y4eOHUKA U CIIPABOYHBIX MAaTEPHAIIOB,
IPAMOTHO MCIOJIb30BaTh U3yUECHHBIM MOHATUWHBIN anmnapar
Kypca XUMHH.

Mcnonp30BaTh P BHITIOTHEHUN YIEOHBIX 3a/IaHUH U B
MPOLIECCE UCCIIEIOBATEIBCKON AEATEIbHOCTH HAYYHO-
MOMYJISIPHYIO JIUTEPATYPy XMMHUUYECKOTO COAEpKAHUS,
CIIpaBOYHbIEC MaTepHaibl, pecypcsl UHTepHEeTa noa
PYKOBOJCTBOM II€Jarora.
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Tema 1. OcHOBHbIE
3aKOHOMEPHOCTH
XHMHYECKHX peaKkuui
(449)

Knaccugukarus XuMHUeCKUX peakiuii 0 pa3TuIHbIM
npu3HaKaM (10 YHCITy U COCTaBY YYaCTBYIOIIUX B
PEeaKIMK BEMIECTB, *10 TETUIOBOMY 3P HEKTy, 1o
M3MEHEHUIO CTENICHEH OKUCICHUSI XUMUIECKUX
AJIEMEHTOB, 110 OOPATUMOCTH, TI0 YYaCTHIO
Karanu3aTopa).®

*JK30- ¥ SHJAOTEPMHUUECKUE PEAKITHH,
TePMOXUMHYECKHE ypaBHeHUs. [loHsTHE O CKOpOCTH
XUMUYECKON peakuuu. [IoHATHE O TOMOTE€HHBIX U
reTeporeHHbIX peaknusx. [lonarue 00 oOpaTuMbIX

¥ HeOOpaTUMBIX XUMHUECKUX peaknusx. [lorsrue o
XUMHUYECKOM paBHOBecUU. DaKTOPBI, BIUSIONINE HA
CKOpPOCTh XUMHUYECKOH PEaKIMU U TTOJI0KEHUE
XHUMHUYECKOTO paBHOBECHS. *
OKHUCIUTEINEHO-BOCCTAHOBHUTEBHBIC PEAKIINN
(9TEKTPOHHBIN OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTEJIHHON PEAKIINH).

JdemMoHCcTpanuu

1. 3aBUCUMOCTBH CKOPOCTH XMMHUECKON pEaKIMK OT
pa3IuYHbIX (PAKTOPOB.

2. BoznelicTBue katanusaropa Ha CKOPOCTh
XUMHYECKON PEaKIMH.

3. IIpumeprl HeoOpaTUMBIX U OOPaTUMBIX PEaKILUH.
4. CmeleHne paBHOBECUSI XMMUYECKON peakLnu.

Beruuciaenus
— KOJIMYECTBA BEIIECTBa, 00hEMA U MacChl PEareHTOB
WJIM OPOJYKTOB MO YPAaBHEHUSIM XUMHUUYECKUX PEaKIUi

PackppIBaTh CMBICII N3y4aeMbIX TOHATHI U IPUMEHATD 3TH
MIOHSTHSI TIPU ONHMCAHUU CBOWCTB BELIECTB U UX
MpEBpAILICHUH.

KnaccupunmpoBars XuMU4YeCKHE PEAKLIUU 110 Pa3THYHBIM
IIPU3HAKAM.

YcraHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XMMUYECKOM pEeaKIuu
OT Pa3IUYHBIX (PAKTOPOB MO PYKOBOJACTBOM yUHUTEIIS.

ITporno3upoBaTh BO3MOKHOCTH IPOTEKAHUS XUMHUECKUX
IIPEBPALCHUN B PA3JIMYHBIX YCIOBUAX MTOCIIE
NpeaBapUTEIbHONU PaOOTHI.

Onpenenars OKUCIUTENb U BocCTaHOBUTENb B OBP.

CocTaBiATh MEKTPOHHBIN OaJaHC PEeaKLUu.

[Tpon3BOAUTH BBIYUCICHUS 110 XUMUYECKUM YPABHEHUSM I10
AJITOPUTMY.

BeicTpanBaTh pa3sBEPHYTHIC IMCEMEHHBIEC U YCTHBIE OTBETHI C
oropoi Ha HHPOpPMAIIHIO U3 YUYeOHHKA U CIIPABOYHBIX
MaTepHuaioB, PaMOTHO MCITOJIb30BAaTh N3YUYEHHBII
MOHATUMHBIN anmnapar Kypca XMMUU I10CJIe
MIPEABAPUTEIIBHOTO CTPYKTYPUPOBAaHUS MaTepraa.

Mcrnonb30BaTh NpH BHIIOTHEHUN YUeOHBIX 3a/IlaHUH U B

IIPOLIECCE MCCIIEN0BATENBCKON JEATENIBHOCTH HAyYHO-
HOIYJISIPHYIO JINTEPATYPy XMMHUECKOTO COAEPIKAHUS,
CIIPaBOYHBIE MaTepUabl, pecypchbl IHTepHETa Mociie
KOHCYJIbTAIlUH C [1E€aroroMm.
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Tema 2.
DJIEKTPOJIMTHYECKAS
JUCCOUATIUSA.
XuMHYeCKHe peakuuu
B pacTBopax

(8 9)

Teopus 3I€KTPOTUTUYECKON AUCCOHAIUH.
DJIEKTPOIUTHI U HEAJIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
*MexaHU3M JUCCOLMALNN BEIIECTB C Pa3INYHBIMU
BUJIAMU XUMHYECKOU CBS3U. CTENEHb AUCCOIUAINU. *
CunpHble U cnadble JIEKTPOIUTHI.

Peaknun noHHOTO 0OMEHA, YCTIOBHSI UX TPOTCKAHUSI.
HNoHHble ypaBHEHUS pEaKIUA.

XHMHYECKHUE CBOMCTBA KHCJIOT, OCHOBAaHUM U COJICH B
CBETE MPECTABICHUN 00 IIEKTPOIUTHICCKON
nuccouuanuu. Cpena pactsopa. [lonsitue o ruaposnusze
cosiell. KauecTBeHHbIE peakuy Ha KaTHOHBI

¥ aHUOHBI : XJIOpUJ-, OpPOMHJI, HO3U-, CYyIb(pat-,
KapOoHaT-, cuiaukat-hocdar- aHHOHBI, THAPOKCH]I-
MOHBbl KaTHOHBI aMMOHUS, MarHusl, KaJabLus,
aJOMUHUS, Kele3a 2+, 3+ , IUHKa, IPUCYTCTBYIOLINE
B BOJHBIX PacTBOPaX..

JleMoOHCcTpaLun

DJeKTpUUecKasi IPOBOJUMOCTh PaCTBOPOB BEUIECTB;
JIBIPKEHHUE NOHOB B DJICKTPUYECKOM TIOJIE.

OnBITHL, WUTIOCTPUPYIOLINE TPU3HAKU MPOTEKAHMS
peaKIuii HOHHOTO OOMEHa.

OMBITHI 110 ONPEJEIEHUIO CPEBI B PACTBOPAX COJIEH
(x1opuaa HaTpus, KapOOHaTa HATPHS, XJIOpHIa
[IUHKA).

JlabopaTopHbIii ONBIT:

No8Peakiiy HOHHOTO 0OMEHA B PacTBOpax
3NIEKTPONUTOB: cynbharta meau(1l)

U EN0Yu, KapOOoHATa HATPUS U COJISTHOM KHUCIIOTHI,
peaKkius HeUTpanu3auy MeXI1y THAPOKCUIOM Kaust
Y COJIIHOW KHMCIIOTOM.

Ne9. KauecTBeHHBIE peakIi Ha HOHBI B PACTBOPE.

[IpakTuyeckas padora:
No 1. Pemenne sxkcriepuMEHTANbHBIX 3a/1a4 110 TEME.

Beruuciaenus
— 10 YPaBHEHHUSM XMMHUYECKUX PEAKLIUI

PackpbIBaTh CMBICT N3y4aeMbIX OHATUH, a TAKKE CMBICIT
TEOPUU IIEKTPOIUTAYECKON JUCCOLMALIMY C OTIOPOM Ha
CXEMBI.

OOBACHATH MPUYUHBI JEKTPOIPOBO/-

HOCTH BOJHBIX PacTBOPOB C IOMOUIBIO I1€1arora.

CocTaBisTh ypaBHEHMsI JUCCOLMALIUN KUCIIOT, IEI04Yel U
COJICH, TIOJIHBIC
U COKpalIEHHbIE HOHHBIE YPABHEHUS XUMUUECKHUX PEaKIMM
HMOHHOT0 0OMeHa.

ITnanupoBaTh U OCYLIECTBIIATH HA IPAKTUKE XUMUYECKHE
SKCIIEPUMEHTBHI, IPOBOUTH HAOIIOACHHUS, J€NIaTh BBIBOIBI
110 pe3yJIbTaTaM KCIEPUMEHTA I10CIIE PEABaAPUTEIbHON
paboTHI.

CrnenoBatb npaBuiaM 6€301acHOM paboOTHI B 1aOOPaTOPHH
IIPU UCIIOJIb30BAHUU XUMHUYECKOM MOCYIbl U 000PYJ0BaHUS
10/l KOHTPOJIEM IIEarora.

[Tpon3BOUTH BBIYUCIICHUS [0 XUMUYECKUM YPABHEHHSIM.

BricTpanBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOit Ha HHPOPMAIIHIO U3 YICOHUKA U CIIPABOYHBIX
MaTepHUaJIOB, IPaAMOTHO UCIOIb30BaTh N3yUEHHBIN
MOHATUMHBIN anmnapar Kypca XMMUH 10cIIe
IIPEIBAPUTENILHOTO CTPYKTYPUPOBaHUs MaTepraa.

Hcnonp30BaTh NpU BHINOJHEHUH YU€OHBIX 3aJjaHUM U B
IIPOLIECCE MCCIEA0BATEIBCKOM NEATEIBHOCTH HayYHO-
MOMYJISIPHYIO JIMTEPATYPy XMMHUYECKOTO COJEepKaHUS,
CIpaBOYHbBIE MaTepuUalbl, pecypcel IHTEpHETa nocie
KOHCYJIbTAIlH C Mearorom.
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Pa3nen 2. HemeTanubl 1 uX coequHeHus (24 4)

Tema 3. O01asn
XapaKkTepucTUKa
XHMHYECKHX 3JIEMEHTOB
VIIA-rpynnsi.
I'ajorensl

4 4)

OO6mmas xapakTepucTrka raioreHoB. Oco0eHHOCTH
CTPOCHHSI aTOMOB ITUX JIEMEHTOB, XapaKTePHBIE IS
HUX cTeneHu okucneHus. CTpoeHne u puzndeckue
CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHYECKUE CBOMCTBA HA TPUMEPE XJI0pa
(B3auMojieliCTBUE C METaJUIaMU, HEMETAJUIAMU
(BOIOPOJIOM | KHCIIOPOAOM),*iennouaMu™).
Xnoposogopona. CossiHast KUCI0Ta, XUMUYECKUE
CBOIiCTBa, *nonyuenune*, mpuMmenenue. KauectseHHbIe
peaKIu Ha TaJoreHUu I-uoHbI. *JlelicTBue XIopa u
XJIOPOBOJOPOJIa Ha OpraHU3M denoBeka.* Bakueiime
XJIOPHUIBI U UX HAXOXKICHHUE B TIPUPOJIC.

JdeMoHcTpannn
BI/IIIGOMaTepI/IaJII)II TaJIOTCHBI U UX COCANHCHUSI.
OO0pa3s1ibl XJIOPUIOB.

JlabopaTopHbIe U NpaKkTHYeCKHe PadoThl
JlaGopaTopHBIi OTIBIT:

Pacnio3naBaHue XJI0pUA-HOHOB.

[IpakTrueckas padora:

Ne 2. TTonmyuenue constHON KUCIOThI, U3yYEHUE €€
CBOMCTB.

Beruuciaenus
[0 YPAaBHEHUSIM XUMHUYECKUX PEAKIUMN.

OOBACHATH 001IHME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB
HEMETAJUIOB U UX COEJMHEHUH B MpeJieax MajblX EPUOIOB
U rIaBHbIX noArpyni Ilepuoanueckoil cuCTEMbl XUMHUYECKUX
3JIEMEHTOB C YYE€TOM CTPOEHHUS UX aTOMOB C HCII0JIb30BaHHUEM
CXEMBI.

Xapaktepu3oBaTh GU3HMUECKUE U XUMHYECKUE CBOMCTBA
IIPOCTBIX BEIIECTB FAJIONEHOB (HA IPUMEPE XJI0pa) U
CJIOHBIX BEILIECTB (XJIOPOBOJOPO/IA, XJIOPUAA HATPHUS),
CHOCOOBI UX MOJTYYEeHHUs, IPUMEHEHUE U 3HAYCHUE B
MIPUPOJIE U )KU3HU YeJIOBEKa MOCIie CTPYKTYPUPOBAHUS
Marepuana.

OnpenensiTh raJoreHu ]1-MOHbI B paCTBOPE C HCIIOIb30BAaHUEM
Tabauibl "XapakTepHble peaklluy Ha aHHOHBI".

[1naHupoBaTh U OCYIIECTBIIATh HA MPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, IPOBOUTH HAOIIOICHUS, IENIaTh BBIBOJIBI IO
pe3yJibTaTaM 3KCIIEPUMEHTA M0CIIe MPEeIBAPUTEIbHOMN
paboTHI.

Tema 4. O0mas
XapaKTepuCTUKA
XHMHYECKHX 3JIeMeHTOB
VIA-rpynnsl. Cepa u eé
coequHeHud (5 4)

OO61as xapakTepucTuka 3JeMeHTOB VIA-rpymnmsl.
OCo0OeHHOCTH CTPOEHUS aTOMOB ATHUX 3JIEMEHTOB,
XapaKTepHbIe U HUX CTeneHu okuciaeHus. CTpoeHue
U (U3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIJIOPOJIa U CEPBI.

AnnoTpornHble MOAM(UKALIMN KUCIOPOJIA U CEPBI.
XUMHUYECKUe CBOMCTBA cepbl. B3anmoencTaue ¢
HEMETAJlJIaMH - BOJOPOAOM U KUCIOPOJOM,
MeTaJuIaMH, KOHIICHTPUPOBAHHBIMU a30THOM U CEPHOM
kucinotamu. CepoBo0opoJ, CTpoeHHE, PU3NUECKUe

OOBsCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHNUU CBOWCTB
aeMeHTOB VIA-rpynnsl ¥ X COEIUHEHUI
C YY4ETOM CTPOEHHUS UX aTOMOB C OIIOPOM Ha CXEMY
"N3meHeHne paanycos B moarpymnnax".
XapakTepus3oBath (pu3nUecKue
U XMMHYECKHE CBOMCTBA ITPOCTOr0 BEIIECTBA CEPHI U €€
COCTMHEHHH (CEepOBOIOPO/Ia, OKCHUIOB CEPhI, CEpHOMN
KHCIIOTHI, CYyJIb(aTOB), CIIOCOOBI UX
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U XUMHUYECKUE CBOMCTBA (KUCIIOTHBIE
BOCCTaHOBUTENbHBIE). OKCHUJIBI CEPBI KAK
IPEeJCTaBUTENIN KUCIOTHBIX OKcuaoB. CepHas
KUCIIOTa, (PU3NYECKUE U XUMHUYECKUE CBOCTBA
(oOrmre Kak mpeacTaBUTENS Kilacca KUCIOT

u *cneuuduyeckue®), npumenenue. CepHucras
KHCIIOTA.

*XUMHUYECKUE PeaKINH, JISXKAIIE B OCHOBE
IPOMBIIIJIEHHOTO CI10c00a NOIy4YeHUsl CEpHOU
KUCJIOTHI. AMNIAapaThl U MPOTEKAIOIINE B HUX
npoliecchl (Ha MpuMepe MPOU3BOICTBA CEPHOM
KHCIIOTBI). *

CoJii cepHOM KUCTIOThI, KAYECTBEHHAS peaKlys Ha
CyJb(aT-uoH.

Haxoxnenue cepbl U €€ COEIMHEHUI B IPUPOJE.
*XUMHUYECKOe 3arpsi3HEHNE OKPYKAIOIIeH cpe/Ibl
COEJIMHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH,
3arps3HEHUE BO3/lyXa U BOJOEMOB), CIOCOOBI €ro
npeaoTBpamieHus. *

JdemMoHCcTpanMu

Komnnekuu (BumeomaTepuabl): cepa u e
COCTMHEHMUSI.

OOyrirBaHue caxapa noJ 1eHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOI KHCIOTHI.

JlaGopaTopHble M NpaKTHYECKHE PAGOTHI
JIaGopaTopHBIE OIBITHI:
OO6Hapy:xeHue cynbhar-moHOB.

B3aunMozeiicTBre paz0aBieHHON CEpPHON KUCIOTHI C

OUHKOM. BpIuucjieHus
10 YPaBHEHUSIM XUMUYECKUX PEAKIINIA

MIOJIy4Y€HHUs, IPUMEHEHUE U 3HAYCHUE B IPUPOJIE U JKU3HU
YEJI0BEKa C OIOPOM Ha CXEMY U IUIAH.

OnpenensaTs HanUuKe Cyab(paT-nOHOB B PaCTBOPE.

OOBACHATH CYITHOCTh SKOJIOTUYECKHUX MPOOJIEM, CBSI3aHHBIX C
nepepaboTKON COSTMHEHHH Cephl TIOCIIe CTPYKTYPHUPOBAHUS
Martepuana.

[InaHMpOBaTh U OCYIIECTBIIATh HA NPAKTUKE XUMUYECKHE
HKCTIIEPUMEHTBI, IPOBOIUTH HAOIIOICHHUS, IENIaTh BBIBOJIBI IO
pe3yJibTaTaM 3KCIIEPUMEHTA.

CrnenoBatpb npaBuiaM 6e301acHOM paboOTHI B 1aOOpaTOPHH
IIPU UCTIOJIb30BaHUN XUMHUYECKOH NOCY 1Bl U 000PYIOBaHUS
10/l PYKOBOJCTBOM II€Aarora.

[Tpon3BOAUTH BBIYUCIICHUS IO XUMUYECKUM YPABHEHUSM I10
AJIITOPUTMY.

Hcnonb30BaTh Npy BHIIOIHEHNN Y4€OHBIX 33 JaHUH TEKCTHI
yueOHuKa, cripaBoyHble Matepuainsl (Ilepuonuueckyto
cucremy xumudeckux snemeHToB 1. 1. Menneneena,
TaOJIMIly pAaCTBOPUMOCTH KUCIIOT, OCHOBAaHUHN U COJIEH
B BOJI€, AJIEKTPOXUMUYECKUHN PsJl HAPSHXKEHUN METaJIOB).

HMcnonp30BaTh MpH BRIOJHEHUH yYeOHBIX 331aHUM U B
MIPOLIECCE UCCIIEN0BATENBCKOMN IEATENBHOCTH HAYYHO-
MOMYJIIPHYO JIMTEPATYPY XUMUYECKOTO COAECPIKAHNS,
CIPaBOYHBIE MaTepUabl, pecypchbl IHTepHETa mocie
KOHCYJIbTAllUH C TIEaroroM
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Tema S. O0masn
XapaKTepHUCTHKA
XHMHUYECKHUX 3JIEMEHTOB
VA-rpynnsl. A3or,
dochop u nx
COeIMHEeHUs!

(7 1)

OO0m1as XxapaKTepUCTUKA JIEMEHTOB V A-TpyIIIbl.
Oco0eHHOCTH CTPOEHUSI aTOMOB ITHUX JIEMEHTOB,
XapaKTepHBbIE U1 HUX CTENIEHU OKHCIIEHUSI.

A30T, pactipocTpaHeHue B Ipupojie, Gu3ndeckue u
XHMHYECKHE cBOMcTBa. KpyroBopoT a3ota B mpupo/ie.
AMMuak, ero pu3nuecKue U XUMUYECKUE CBOMCTBA,
nojrydyeHue u npumeHenue. Conu aMMOHHUS, UX
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE.
KauecTBeHHas peakiiys Ha HOHbI AMMOHHUSI.

A3oTHas KUCI0Ta, €€ PU3NIecKne U XUMUYECKUe
CBOMCTBA (00IIME KaK MPEACTaBUTEINS Kilacca KUCIOT
u *crenupudeckue™®). * A30TUCTAs] KUCIIOTA.
Hcnons30BaHne HUTPATOB U COJIEH aMMOHUS B
Ka4yecTBE MUHEPAJIbHBIX y100peHUH. *

XUMHYECKOE 3arpsi3HEHUE OKPYIKAOIIEH CPe/Ibl
COCIMHEHUSMU a30Ta (KUCIOTHBIC 0K,
3arpsi3HEHUE BO3/TyXa, IOYBBI U BOJOEMOB).

®Docdop, huznueckre u XUMUYECKHUE CBOMCTBA.
Oxkcun dpocdopa(V) u pochopnas kuciora,
buznyecKkre 1 XUMUIECKIE CBOMCTBA, *MoiydeHue. *
*KauectBennas peakuust Ha GpocdaT-HOHBI. *
*Wcnonb3oBanue GhocdaToB B KaUeCTBE MUHEPATHHBIX
yaoOpeHuit.* 3arps3HeHne MPUPOIHBIX BOJOEMOB
docharamu. [lemoncrpanun Komnekuuu: gpocdop u
HUX coequHeHus. Bi3amMmonencTsue
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MENIBIO.

JlabopaTopHble U NpaKTHYeCKHEe PA0OTHI
JlabopaTopHbIe OMBITHI:

1. BsaumopeiicTBue coneil aMMOHMS ¢ HIENOUBIO.

2. O3HakomMIieHHE ¢ 00pa3liaMu a30THBIX U
dochopHBIX yIoOpeHHI.

[TpakTuueckas padora:

Ne 10. [Tonyuenne aMmmuaka, U3y4eHUE €ro CBOMCTB.

Bruruuciaenus
110 YPAaBHEHUSIM XUMHYECKUX PEaAKITUN

OOBSCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHNUU CBOWCTB
3JIEMEHTOB VA-TpyIIbl U UX COEIUHEHUN C YUETOM
CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB a30Ta U ¢ochopa U UX COCTUHCHHUM
(amMmuaka, coneit aMMOHMSI, @30THOM KUCJIOThI, HUTPATOB,
okcuaa dochopa(V) u hochopHoit KUCIOTHI, PocdaToB),
CHOCOOBI UX MOJTYYECHHUs, TIPUMEHEHUE U 3HAUCHUE B
MIPUPOJIE U )KU3HU YEJIOBEKA C UCIOJIb30BAHUEM CXEMBI.

OnpenensaTb HOHBI aMMOHHUSA U (OochaT-HOHBI B PACTBOPE C
HCIIOIb30BaHUEM TaOIUIIHI "X apaKTepHbIC peaKIuu Ha
KaTUOHbBI U aHUOHBI".

OOBSICHATH CYIIHOCTh 9KOJIOTMYECKHUX MPOOIIeM, CBI3aHHBIX C
HaXO0XXJICHUEM COeMHEHUH a30Ta u pochopa B
OKpYKarolleu cpee.

[InanupoBaTh M OCYIIECTBIISATh HA NPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBHI, IPOBOUTH HAOIIOACHHUS, J€J1aTh BBIBOIbI
10 pe3yJIbTaTaM IKCIEPUMEHTA.

CnenoBath mpaBuiiaM 6e301acHoO paboThl B 1abopaTtopuun
MIPU UCTIOJIb30BaHUN XUMHYECKON TIOCY bl U 000PYAOBaHHUS.

[Tpon3BOaUTH BBIYUCIICHUS IO XUMUYECKUM YPABHEHHSIM.

Hcnonb30BaTh pH BBHITIOTHEHUH YY€OHBIX 3aJaHUI TEKCTHI
y4eOHHUKa, CIIPaBOYHbIE MaTepUabl (IEPHOIUIECKYIO
cucremy Xxumudeckux anmemeHToB 1. 1. Menneneesna,
Ta0IHIy paCTBOPHUMOCTH KUCJIOT, OCHOBAHHH H COJIEH B
BOJIE, MEKTPOXUMUYECKUH Pl HAIIPSYKEHUN METAIUIOB).

Hcnonp30BaTh Npy BHIIOJHEHUH YU€OHBIX 3aJjaHUM U B

MIPOLIECCE UCCIIET0BATENbCKON e TENIbHOCTH HAyYHO-
MOMYJIIPHYIO JTUTEPATYPY XUMUIECKOTO COACPKAHUS,
CIpaBOYHbIE MaTepuabl, pecypcbl HTepHETa mociie
KOHCYJIbTAIMH C [earorom

31




Tema 6. O01masn
XapakKkTepuc-

THKA XUMHYECKHX
3jieMeHTOB IVA-
rpynmnsbi.

Yraepoa u KpeMHUi U
HX COeHHEHUS

(8w

Yrnepon, aninoTpomnHbie MoaupUKaIuu rpadur,
anMas. BzauMonelicTBue ¢ MeTauIaMH, HEMETAJIIAMH,
KOHIIEHTPUPOBAHHBIMHM a30THOM U CEPHOM KUCIIOTaMHU,
pacrpocTpaHeHHe B IpUpoje, GU3NIECKUe 1
XUMHUYECKHE cBOMCcTBa. Ancopoums. Kpyrosopot
yIIepoAa B IPUPOAE.

Oxkcuppl yraepoaa, ux pusndeckre u XUMHYECKHe
CBOWCTBA, UX JAEHCTBUE HA KUBBIC OPTaHU3MBI,
MOJTyYeHHUe U IPUMEHEHHE. *IK0NIornyeckme
npoOJeMbl, CBA3aHHBIE ¢ OKcuaoM yriaepoaa(IV);
TUIOTE3a IN100aTbHOTO MOTEIICHUS KIIMMaTa;
NapHUKOBBIN 3 dekT.*

VYroabpHas KUCioTa U €€ COu, UX PU3NYECKUE U
XMMHYECKHE CBOMCTBA, I0JIy4YEHUE U IIPUMEHEHHUE.
KauecTBenHas peakuus Ha KapOOHAT-UOHBL.
*[lepBoHayaJIbHBIE OHATHS 00 OPraHUYECKUX
BElIECTBaX KaK O COEIUHEHUSX yriepoja:
0c00eHHOCTH cocTaBa U cTpoeHus. [lonsaTe o
OMOJIOTHYECKH BaXXHBIX BEIIECTBAX: XKUPaX, OCNKax,
yraeBojaax. MarepuaabHOE €JUHCTBO OPraHUUYECKUX U
HEOPraHMYECKUX COEANHEHUM. *

*KpemHuit, ero ¢puznieckue 1 XUMHYECKUE CBOICTBA
(Ha mpuMepe B3aUMOAECHCTBUS ¢ METAJIJIaMH U
HeMeTalJlaMH ), IOJIy4eHUE U IPUMEHEHHE B
AJIEKTPOHHUKE. *

*CoenuHeHus KpeMHuUs B ipupoge. OOmiue
npencraBieHus 06 okcuae kpeMuusa(IV) u
KpeMHUEBOU KucioTe. CUIMKAThL, X UCIIOJIb30BAHNE
B OBITY, MEJUIIMHE, TPOMBILUIEHHOCTH. Baxkneinive
CTPOUTEIIbHBIE MaTEpPHAJIbl: KEpaMHUKa, CTEKJIO,
[IEMEHT, OCTOH, Kene300eToH. [Ipobiaembr
0€30I1aCHOT0 MCIIOJIB30BaHUs CTPOUTEIBHBIX
MaTepUajoB B MOBCEAHEBHON KU3HU.*

JdeMoHcTpannn
Mopenu KpUCTAIIIMYECKUX PEIIETOK anmasa,
rpaduTa, MOJISKYJIbI QyJIIepeHa.

OOBSCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHNUU CBOWCTB
a7eMeHTOB [V A-rpynnsl ¥ X COEIMHEHUN C y4ETOM
CTPOCHHMSI UX aTOMOB.

XapakTepu30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA
IIPOCTBIX BEIIECTB yIIEPOAA U KPEMHUSA U UX COCTUHCHUN
(OKCHAOB yriIepoaa, yroiabHOM KHCIOThI, KapOOHATOB,
OKCHJIa KPEMHHUSI, KDEMHHEBOM KHCIIOThI, CUJIMKATOB),
CHOCOOBI UX MOJTYYECHHUs, TIPUMEHEHUE U 3HAUCHUE B
IIPUPOJIE U )KU3HU YEJIOBEKA.

OnpenensaTh kKapOOHAT- U CHUIIUKAT-

HOHBI B PACTBOPE.

OOBACHATH CYITHOCTh SKOJIOTUYECKHUX MPOOJIEM, CBSI3aHHBIX C
HaXO0XJACHHUEM YTJICKUCIIOTO I'a3a B OKPY’KaIOIIEH Cpele.

NnrocTpupoBaTh B3aUMOCBS3b HEOPraHUYECKUX COCAUHEHUN
YTIEPOAA U OPraHUYECKUX BEILECTB IO PYKOBOACTBOM
YUUTEISL.

[1naHupoBaTh U OCYIIECTBIATH Ha MIPAKTUKE XUMUYECKHE
HKCTIIEPUMEHTBI, IPOBOIUTH HAOIIOICHHUS, IeNIaTh BBIBOJIBI IO
pe3ysbTaTaM 3KCIEpUMEHTA MOCIe MPeIBAPUTEIbHOMN
paboTHI.

CnenoBatb mpaBuiiaM 6e301acHo paboThl B 1abopartopuun
MIPU UCTIOJIb30BaHUM XUMHUYECKON TIOCY bl U 000PYAOBaHHUS.

Hcnonb30BaTh IpU BBINOTHEHUH YU€OHBIX 3aaHUM TEKCThI
yueOHuKa, cripaBouHble MaTepuansl (I[lepuonuueckyto
cuctemy xummudeckux snmemeHToB 1. 1. Menneneena,
TaOJIMIly paCTBOPUMOCTH KUCIIOT, OCHOBAaHUN U COJIEH B
BOJI€, MJIEKTPOXUMUYECKUH psAJl HAPSKEHUI METaJIOB)
II0CJIE KOHCYJIbTAlMK C IIEAATOTOM.

Hcnonp30BaTh Npy BHINOJHEHUH YU€OHBIX 3aJaHUM U B
IIPOLIECCE MCCIIEA0BATEIBCKON NEATEIBHOCTH HayYHO-
MOMYJISIPHYIO JIUTEPATYPy XUMHUYECKOTO COJEpKaHUS,
CIpaBOYHbBIE MaTepuaibl, pecypcel IHTEepHETa nocie
KOHCYJIbTAIlH C MEarorom.
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AncopOuust pacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM yIIEM. [IpoTuBOras.
Buneomarepuaiibl: CHIMKaTHAS IPOMBIIUICHHOCTD.
Mogenu MOJIEKyJI OPraHUYECKUX BEILECTB.

JlabopaTopHbie M NpaKTHYeCKHEe PAdOThI
JlaGopaTOpHbIi OMBIT:

KayecTBenHas peakius Ha KapOOHAT-UOH.
[TpakTudeckue paboThI:

Ne 11. IlosrydeHue yriieknucinoro ra3a u u3y4yeHue ero
cBoiicTB. KauecTBeHHas peakius Ha KapOOHAT-HOH.
No 12. Pemenue 3kcriepuMeHTaIbHBIX 3a/1a4 IO TEME
«Hemeramby.

Boruuciaenus

M0 YPaBHEHUSIM XUMHUYECKUX PEAKIUA, €CIIU OJUH U3
pEareHToB JIaH B BUJI€ BOJHOTO PAacTBOpPA C U3BECTHOM
MacCOBOH JOJIEH.

Paznen 3. Mertauibl u ux coennnenus (20 4)

Tema 7. O0mue
CBONCTBAa METAJLJIOB
4 4)

OO011ast XapaKTepUCTHKA XUMHUYECKUX HJIEMEHTOB —
METaJIJIOB Ha OCHOBAHUU UX IOJIOKEHUS B
[Tepuonuyeckoil cucteMe XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa u crpoeHust aToMoB. CTpoeHue
MeTa/u10B. MeTajuindeckast CBA3b U MeTalIndecKas
KPUCTAJIIMYECKAsl pEIIETKA. DIEKTPOXUMUUECKUN Psift
HanpspKeHuH MetaioB. OU3nuecKue U XMMUYEeCKHUe
cBoiicTBa MeTaIoB. *O0IKe CrocoOb! MOTy4YeHUs
MeTauioB. [loHsTHE O KOPPO3UU METAIOB U
OCHOBHBIE CITOCOOBI 3aIIUTHI OT KOppo3uu. CriiaBbl
(cTanp, 9yTyH, TIOpaTIOMHHIN, OpOH3a), UX
pUMEHEHHE B ObITY U IPOMBIIIICHHOCTH. *

JleMoHCTpaLun

O3HakomIIeHHE ¢ 00pa3liaMi METAJIJIOB U CIIJIABOB, UX
(bu3NYECKUMU CBOMCTBAMHU.

Mopnenu KpUCTaNINYECKUX PEMIETOK METAIIIIOB.
Buneomarepuansl: KOppo3us METAILIOB.

PackpbIBaTh CMBICT N3y4aeMBbIX OHATUN U IPUMEHSATH 3TH
TOHSTHUS MPU ONMKMCAHUU CBOMCTB BELIECTB U UX
MpEeBpAILICHUH.

OOBsACHATH 001IME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
3JIEMEHTOB-METAIIOB U UX COEUHEHUN C YUETOM CTPOEHUS
HX aTOMOB.

XapakTepu30BaTh CTPOCHUE METAIUIOB, 00IIHe (PU3NUecKHe U
XUMHYECKHUE CBOMCTBA METAJIOB.

XapakTepu3oBaTh 0011Me CIOCOObI MOIYYEHHS] METAIIOB
MocJie CTPYKTYPUPOBAHUS MaTepuraa.

CrnenoBaTh mIpaBuiIaM 06e30macHOM paboTHI B 1abopaTopuun
MIPY UCTIOJIb30BAHUH XUMHUYECKOH TOCYIbI i 000PYIOBAHHUS.

[Ipon3BOAUTE BBIYHUCIECHUS 10 XUMUYECKUM YPABHEHUSIM.

Hcnonk30BaTh U BBHITIOTHEHUH YIEOHBIX 3aJaHUI TEKCTHI
ydueOHMKa, cipaBouHble MaTepualsl ([lepuoandeckyro
cucremy Xxumudeckux anemeHToB 1. 1. Menneneena,
TaOIHIy paCTBOPHUMOCTH KUCJIOT, OCHOBAHHH H COJIEH B
BOJIE, DJIEKTPOXUMHUYECKUHN Psii HAMPSHKEHUM METAJIJIOB).
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JlaGopaTopHble U NpaKTHYecKHe padoThl
JlaGopaTopHbIE OMBITHI:

O3zHakomMyieHHe ¢ 00pa3laMu CIJIaBOB METAJIIIOB.
3aBUCUMOCTb CKOPOCTH pEaKLUu MeTajlla ¢ KUCIO0TON
OT MPHUPOABI METaJlIA.

Beruuciaenus
— 110 YPAaBHEHUSIM XUMHUYECKUX PEAKIMi, €CIIU OJMH
W3 PEareHTOB COJICPKUT IMIPUMECH

Hcnonp30BaTh NpH BHINOTHEHUH YU€OHBIX 3aJaHUM U B
IIPOLIECCE UCCIIEA0BATEIBCKOM NEATEIBHOCTH HayYHO-
MOMYJISIPHYIO JIUTEPATYPy XUMHUYECKOTO COJEpKaHUS,
CIpaBOYHbBIE MaTepHalbl, pecypcsl UHTepHEeTa nociie
MIpeIBAPUTENILHOIN KOHCYJIBTALUU C TI€JarOroM

Tema 8. Ba:xxueiimmne
MeTaJLJIbI M UX
coeIMHEHUS

(16 9)

[I{erounsle Metambl. [Tonoxenue B [lepuonnueckon
cucreme xuMuueckux aemeHToB /. . Menneneesa,
cTpoeHue atoMoB. Haxoxienue B mpupoze.
duznyeckre U XMMUUECKHE CBOMCTBA (Ha IpUMepe
HaTpus U Kamust). OKCUIBI ¥ TUAPOKCHUIBI HATPUS U
Kanus. [ I[puMeHenne menouHbIX METAIIIOB U UX
COEJTMHEHMUIA.

[IlenoyHoO3eMeENbHBIE METAJIBI MArHUW U KaJIbLIHM,
cTtpoeHnue aroMoB. [lonoxenue B Ilepuonnueckon
cucreme xuMuueckux aemenToB [[. . Menaeneesa.
Haxoxnenne B npupoje. Pu3nyeckre 1 XUMAYECKHE
cBoiicTBa. BaskHeWme coeqMHEHUS KaIblus (OKCH]I,
ruapokcu, conn). *JKEctkocTh BoAbI U CIIOCOOBI €€
ycTpaHeHus.*

Amomunuii. [lonoxxenne B [leprognyeckoit cucteme
xumuueckux 3neMeHToB 1. 1. Menneneesa, ctpoeHue
aroma. Haxoxnenue B npupojie. @usnyeckue u
XHUMHYECKHEe CBOICTBA. AM(OTEpHbBIE CBOWCTBA
OKCHJIa U THIPOKCHA.

Keneso: cocras, cBolicTBa U nony4enue. I[lonoxxenne
B [leproanueckoi cucreMe XuMUYECKUX JJIIEMEHTOB
. . Menneneesa, ctpoeHue aromMa. Haxoxnenue B
npupojae. usznyeckne 1 XUMUYECKHE CBOWCTBA.
Oxkcunel, ruapokcu bl u conu xenesa(ll)

u xeneza(lll).

JleMmoHCTpauMu
BzaumopeiicTBue HaTpus ¢ BOJOM.
OxkpammBaHue MJIaMeHH HOHAMH HATPHs U KaJlusl.

OOBsCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHNUU CBOWCTB
9JIEMEHTOB-METAJJIOB B IPYMIAX U UX COSAMHEHUH ¢ yUETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKUE U XUMUYECKHE CBOMCTBA
MIPOCTBHIX BEIIECTB METAUIOB U UX COSAMHEHUH (OKCHJIOB,
THJPOKCHIOB, COJICH) ¢ OMOPOI Ha CXeMy, CIIOCOObI UX
MOJTyYeHUsI, IPUMEHEHHE W 3HAUYCHHE B IPUPOAEC U KHI3HU
YeJloBeKa.

Pacnio3HaBaTh ¢ MOMOILIBIO KAYECTBEHHBIX PEAKIMi HOHBI
METAJUIOB (MarHus, Kalblvs, aTFOMUHHS, IIMHKA, )KeTe3a
(2+), xxene3a (3+), menu (2+) ¢ UCTIOTH30BAHUEM TAOJIUIIBI
"XapakTepHble peaKkM1 Ha KaTHOHBI'.

[TnaHrpoBaTh M OCYIIECTBIISTh HA MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHUS, IeNIaTh BBIBOJIBI IO
pe3yJibTaTaM 3KCIIEpUMEHTA.

CrnenoBaTh paBuiiaM 0e3011aCHON pabOTHI B 1a0OPAaTOPUU MPH
WCIOJIb30BAHNN XUMHUYECKOH MOCyAbl U 000y I0BAHHUS.

[Tpou3BOIUTH BBIYUCIICHUS M0 XUMUYECKIM YPABHEHHSIM.

BricTpanBath pa3BEpHYThIC TMCEMEHHBIE H YCTHBIE OTBETHI C
OTopoii Ha MH(OPMAIHIO U3 YUeOHHUKA U CTIPABOYHBIX
MaTepUajIoB, FPaMOTHO UCIIOJIb30BaTh U3yUEHHBIN
MOHATHIHBIN anmapaT Kypca XUMUH.

Hcnonp30BaTh py BHITOTHEHUN YYeOHBIX 3a/IaHUHN U B
MpoLIecce UCCIeA0BATEIBCKON NEATENbHOCTH HAyIHO-
MOMYJISIPHYIO JIUTEPATYPy XMMHUYECKOTO COJECpKaHUS,
CIpaBOYHBIEC MaTepuabl, pecypcsl UHTEepHETa mocie
MIpeIBAPUTENILHOIN KOHCYJIBTALUU C I1€JarOroM
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OkpanmBaHue IaMeHH HOHAMU KaJIbIUs.
BzaumoneiicTBre okcuaa KaJbIlMs C BOJOM.
Buneomarepuansl: TopeHHe Kee3a B KUCIOPOIe U
XJI0pe.

JlabopaTopHble U NpaKTH4YecKHe padoThl
JlabopaTopHbIE OMBITHI:

O3HakomiIeHHE C 00pa3laMu aJTIOMUHHS U €TO
CILTaBOB.

AMdoTepHbIE CBOMCTBA THAPOKCHIA ATFOMUHUS.
KauecTBeHHBIE peaKIiK Ha UOHBI JKeJe3a.
[TpakTiueckue padbOThI:

Ne 13. Pemienue skciepuMeHTaNIbHBIX 33]1a4 110 TEME
«Metamibm.

Beruuciaenus
10 YPaBHEHUSIM XUMHUYECKUX PEAKIIUMN.

Pasnen 4. Xumus u oxkpy:xaionias cpeaa (3 4)

Tema 9. BemecTtBa n
MAaTepPHAJIbI B JKU3HH
YeJIOBEKA
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*HoBble MaTepuansl U TexHOJIOTUU. BemiecTBa u
MaTepHaJIbl B MOBCEAHEBHOM )KU3HU YEJIOBEKA. XUMUS
U 3710poBbe. bezonacHoe UCoab30BaHUE BELIECTB

U XUMUYECKUX PEaKIuil B OBITY.

[TpupoaHbIe HICTOYHUKH YTIIEBOAOPOIOB (YroJib,
NPUPOIHBIH ra3, He(Th), MPOAYKTH UX epepadOTKH,
UX POJIb B OBITY U IPOMBILIUIEHHOCTH.

OCHOBBI PKOJIOTUYECKOM IPaMOTHOCTH. XUMHUECKOE
3arpsisHEHUE OKpY>Karolleil cpepl (MpeaenbHo
Jomyctumasi KoHieHTpaius seuiects — [1J1K).

Ponb Xxumun B pemieHnr SKOJIOTHIECKUX TTPooIem. ™

XapakTepu30BaTh POJb XUMUU B PA3IUYHBIX chepax
NESTENIbHOCTH JIFOJIEH, OCHOBHBIE BEILIECTBA U MaTE€pHAJIbI,
MIPUMEHsIEMbIE B )KMU3HH COBPEMEHHOT'O YEJIOBEKa.

OOBSICHATH YCIIOBUS OE30MTACHOTO MCIIOIH30BAHUS BEIIECTB U
XUMHUYECKHUX PEaKIHii B OBITY.

AHaIM3UPOBATh U KPUTHUYECKHU OIICHUBATH HH(POPMAITUIO
O BIIMSIHUU TPOMBILUIEHHOCTH, CEIbCKOT0 X035HCTBA,
TPAHCIIOPTA U JIp. HA COCTOSIHUE OKPY>KAIOILIEH CPEJIbI.

YMeTh OKa3bIBaTh MEPBYIO MOMOIIb TPU XUMHUYECKHX 03KOTax
U OTPaBJICHMSIX.

[TpuHMMaTh yyacTue B 00CYKICHUH MPOOIeM XUMHUUECKON 1
9KOJIOTMUECKOH HANpPaBIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO TIO3UITHIO 110 TTPOOJIEMe U TIpe/jIaraTh
BO3MOJKHBIE YTH €€ PEeIIeHus C OMOPOi Ha MHPOPMALIUIO U3
y4yeOHHUKa U CIIpaBOYHbIE MaTepHalibl, pecypchl HTepHeTa.
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