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HHOACHUTEJIBHAA 3AIIUCKA

VYueOHblii mpeaMer «XuUMHSI» BXOAUT B TpeAMETHYI0 o0nacte «EcTecTBeHHOHAy4YHBIE
npeaMeTsl». B cucteme ecTecCTBEHHOHay4YHOTO 00pa3oBaHUs XUMHUS KaK y4eOHBIH MpeaMeT 3aHUMaeT
BaXHOE MECTO B MO3HAHHM 3aKOHOB HPUPOABI, (POPMUPOBAHMM HAYYHOW KAPTHHBI MUPA, CO3JAHUH
OCHOBBI XMMHYECKHX 3HAHHM, HEOOXOIUMBIX JUIsl MOBCEJIHEBHOM J>XWM3HU, HABBIKOB 3/I0POBOTO U
0e30macHOTO JJIsi 4eJOBEeKa W OKpY)KaloUlel ero cpeasl oOpasa >KM3HHM, a TaKKe B BOCHUTAHUU
9KOJIOTUYECKOU KYJIbTYpPHI.

VYcnemHocT U3y4eHUsl XMMUU CBSI3aHA C OBJAJECHUEM XMMHMUYECKHM SI3BIKOM, COOJIIOJIEHUEM
mpaBwi  Oe3omacHOW pabOThl MpPU  BBIMOJHEHUM XMMHYECKOTO HKCIEPUMEHTa, OCO3HAHHUEM
MHOT'OYHCJIEHHBIX CBSI3€M XMMUU C IPYTUMHU IIPEAMETaMU IIKOJBHOTO Kypca.

[Tporpamma BKITIOHYAET B c€0s1 OCHOBBI HEOPTaHMUECKOW U OpraHnYecKoi XUMuUU. | 1aBHOI ueeit
MIPOrpaMMBbl SBIIETCS CO3/1aHKE 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHUN MO XMMHHU, BBIPAKEHHBIX B
(dbopMe, COOTBETCTBYIOIIEH BO3PACTY O0YUAIOMIMXCS U X 0COOBIM 00pa30BaTEeIIbHBIM ITOTPEOHOCTSIM.

B conep:xanuu JaHHOTO Kypca IpeACTaBI€Hbl OCHOBOIOJIATAIOIINE XUMHUECKHE TEOPETUUECKUE
3HAHHUS, BKJIIOYAIOLINE U3YYEHHUE COCTaBa U CTPOEHHUS BEUIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOECHMS,
MIPOTHO3UPOBAHNE CBOWCTB BEIIECTB, UCCIEIOBAHUE 3aKOHOMEPHOCTEH XMMUYECKUX IMPEBPAIICHUN 1
IyTel ynpaBiICHUs UMU B LIEJSIX [TOJIyYE€HUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnyueckyro OCHOBY M3YUE€HHSI HEOPTAaHUYECKON XMMUU COCTABIISIET AaTOMHO-MOJIEKYJIIPHOE
yuenue, [lepuoanuecknii 3akoH [[.11. MenzeneeBa ¢ KpaTKUMU CBEIACHUSMU O CTPOCHUH aTOMA, BUJIAX
XUMHUYECKOH CBA3H, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKLIUN.

B u3yuenuu kypca 3HauMTEIbHAS POJIb OTBOJUTCS XMMHUECKOMY SKCIIEPUMEHTY: NPOBEIECHUIO
MPAKTUYECKUX U J1a0OpaTOPHBIX PAa0OT, OMHCAHUIO PE3YNIbTATOB YUYEHUUYECKOTO SKCIIEPUMEHTA,
COOJTIOJICHUIO HOPM H TTPaBUJI 0€301acHON PadOThl B XUMUYECKOH J1Tab0paTOpHH.

Peanuzanus naHHOW mporpamMmbl B Ipoliecce oO0ydeHHs Mo3BoiMT oOyuaromumcs ¢ 3[1P
YCBOMTD KJIFOUEBHIE XUMUYECKUE KOMIETEHIIUU U MTOHATH POJIb U 3HAYEHUE XUMUU CPEIU APYTUX HAYK
0 NIPUPOJE.

N3ydyeHrne XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOUINXCS HAyYHOTO MUPOBO33PEHMUS,
OCBOCHHIO OOIIEHAYYHBIX METOAOB (HaOdIOeHUE, H3MEpPEHHEe, HKCIEPUMEHT, MOJICIUPOBAHUE),
OCBOEHUIO MTPAKTUYECKOIO MPUMEHEHNS HAyUYHbIX 3HAHUH, OCHOBAaHHOT'O Ha MEXIPEIMETHBIX CBSI3SX C
npeameramu  «Okpyxkaromuid Mup», «@Pusuka», «buonorus», «leorpadus», «Marematuka» u
(dhopMHUpPYyET KOMIIETCHIINH, HEOOXOIUMBIE TSI TIPOJOJKEHUs 00pa3oBaHus B 00JaCTH €CTECTBEHHBIX
HayK.

W3ydyeHne xumuu crocoOcTByeT pa3BuTuio y oOyvarommxcsi ¢ 3[IP mpocTpaHcTBEHHOrO
BOOOpakeHUs!, PyHKIIMOHAIBHOM IPaMOTHOCTH, YMEHHs BOCIPUHUMATh U KPUTUYECKH aHAJIU3UPOBATh
nH(OpMAIMIO, MPEJICTABICHHYI0 B pa3IU4HbIX (Qopmax. 3HAYMMOCTh IMpeaMeTa Uil Pa3BUTHS
KU3HEHHOM KommereHuuu oOydwaromuxcsi ¢ 3[IP 3akiroyaercs B YCBOGHHHM OCHOBBI XHMHUYECKUX
3HAHUN, HEOOXOIUMBIX JJIsl TOBCETHEBHOM KU3HU; HABBIKOB 3/JOPOBOTO M 0€30IaCHOIO JJIsl YeJI0BeKa U
OKpYy>KaroIei ero cpeasl o0pasa *KU3HH; POPMUPOBAHUH IKOJIOTUYECKOHN KYJIBTYpHI.

[Iporpamma oTpaxkaeT conepkaHHe OOYYEeHHS TpeaIMeTy «XHUMHS» C YY4eTOM OCOOBIX
oOpa3oBaTenbHbIX MoTpedHoCcTel olOyyaromuxcs ¢ 3I1P. OBnagenue yd4eOHBIM MPEIMETOM «XUMHS»
MIPEACTABIISIET OMPEEICHHYIO TPYAHOCTh i oOyuatomuxcs ¢ 3[IP. Oto cBs3aHO ¢ 0COOEHHOCTIMU
MBICIIUTENBHOMN JeSITeIbHOCTH, IEPUOANYECKIMU KOJIeOaHUSIMH BHUMAHUS, MAJIbIM 00bEMOM HaMsITH,
HEJ0CTAaTOYHOCThIO OOIIEro 3amaca 3HAHUM, MOHUKEHHBIM IMO3HABATEJIIbHBIM HMHTEPECOM M HHU3KHUM
YPOBHEM pEUYEBOTO Pa3BUTHS.

Jns mpeonmoneHus TPYAHOCTEH B W3Y4eHUM YydeOHOro mpenMera «XuMHs» HeoOxoamma
ajanTanus obdbeMa M XapakTepa y4eOHOro marepuajia K MO3HABaTEIbHBIM BO3MOXKHOCTSM JITaHHOM
KaTeropud OOYyYaloIIMXCS, Yy4eT MX OCOOEHHOCTEW pAa3BUTHS: HCIIOJIb30BAHUE aJITOPUTMOB,
BHYTPHUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3€H, IOCTEIIEHHOE YCI0)KHEHNE N3y4aeMOro MaTepuaia.

[Ipn w3ydyeHHH XHUMHH HEOOXOIUMO OCYIIECTBIATH B3aUMOJCHCTBHE HA TOJHMCEHCOPHOU
OCHOBE.



Teopernueckuii Mareprai peKOMEHAYETCA U3y4aTh B IIPOLIECCE NMPAKTUYECKOU JNEATEIbHOCTH.
B03MOXHO BBIIETICHUE OTAEIBHBIX YPOKOB Ha PELICHHE 3a/1a4 B CBSI3U CO CJIIOKHOCTBIO aHAIN3a TEKCTa
obyuaromumucst ¢ 3[1P. Opranndeckoe €IMHCTBO NMPAKTHUYECKOW U MBICIUTEIBHON AEATEIbHOCTH
o0yyaroIuxcs Ha ypoKaX XMMHUHU CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO Oa3HMCHBIX
XUMHAYECKUX 3HaHMW W yMeHuid. Oco0oe BHHUMAaHUE TPU HM3YYCHUU XHMHUHU YACISAETCS W3YYEHUIO
«CKBO3HBIX» NOHATUH U (HOPMUPOBAHHIO HAaBbIKA CTPYKTYPUPOBAHUS MaTepHaa.

[enu u 3agaun n3y4eHUs yueOHOro rnpeamera «XuMHs»

OO0ume nenu u3ydeHus: yueOHoro npeamera «XUMus» NpeacTaBieHsl B Pabouell nmporpamme
OCHOBHOTO 001ero oopasoBanusi. OHU aKTyalIM3HPOBAHBI C YY€TOM HOBBIX IPHUOPUTETOB B CHCTEME
OCHOBHOT'0 00111er0 00pa30BaHusl, HAIPAaBIEHHOCTU 00YYEHUS HAa Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
¢dbopmupoBaHre €€ MHTEIJICKTa U 001Iel KyabTypbl. O0y4eHHne YMEHUIO YYUTHCSA M IPOJOJKATH CBOE
00pa3oBaHKE CAMOCTOSTENILHO B HACTOALIEE BPEMs SIBJISETCS OJHOM N3 BaXKHEHIINUX (YyHKIMHA ydeOHBIX
IIPEIMETOB, B TOM UUCIIE U «XUMHUUY.

Jisa obyuaromuxces ¢ 3P, Tak ke, kak M JUIi HOPMATUBHO Pa3BUBAIOLIMXCS CBEPCTHUKOB,
OCBAaMBAIOIIUX OCHOBHYIO O0Opa30BaTEIbHYIO IPOrpaMMmy, JTOMUHHUPYIOILIEE 3HAYEHHE NPHUOOpETaroT
TaKHe LENH, KaK:

(dopMUpOBaHUE MHTEUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY HPUHATHIO pEIIEeHUH, CIOCOOHOW alanTUpoBaTbcs K OBICTPO MEHSIOIUMCS
YCIJIOBUSIM KU3HU;

HalpaBJIEHHOCTh O0y4€HHsI Ha CUCTEMAaTHYeCKOe MPUOOILICHNE YYalIUXCsl K CAMOCTOATENIbHOM
MO3HABATENIFHON JIEATEIbHOCTH, HAYYHBIM M NPAKTUYECKHUM METOdaM MO3HaHUsA, (HopMUpYyOIUM
MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUH;

obOecrieueHne  YCIOBHM, CHOCOOCTBYIONIUX  MPHOOPETCHHUIO  OOYYAIONIMMHKCS  OIBITA
pa3sHOOOpa3HON JesATeIbHOCTH, IO3HAHMS U CaMOIIO3HAHHUS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIIMH ), UMEIOLMX YHUBEPCATIbHOE 3HAYEHUE I Pa3IMUHbIX BUJOB JESATEIbHOCTH;

(dopmMupoBaHUEe yMEHUI OOBSCHATH U OLIEHUBATH SIBICHHUS OKPYXKAIOIEro MUpa Ha OCHOBaHUU
3HAHUU U OTIBITA, MOJIYYEHHBIX IPU U3YUYEHUU XUMUU;

dopmupoBaHue y OOyYaromUXCS TyMaHUCTUYECKMX OTHOIICHUH, IMOHMMaHHUsS LEHHOCTH
XUMUYECKHUX 3HAHUU JIJIs1 BBIPAOOTKHU SKOJIOTMUECKH 11€71eCO00pa3HOro MOBEIEHUS B OBITY M TPYIOBOM
JEATENIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3/10POBbs U OKPYKAOLEH IIPUPOAHON CPELBI;

pa3BUTHE MOTHBALMU K OOY4EHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIMTAHUIO Ha
OCHOBE YCBOEHHs OOIIeYe0OBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY Mpoduiis U
HaIpaBJIE€HHOCTHU JaJIbHEHIIEr0 00yUeHUsI.

Kypc HanpaBieH Ha pelieHue Cleayonmx 3a/1a4, 00eCneunBaroMX peaan3auio JUYHOCTHO-
OPUEHTHUPOBAHHOTO U AESITEILHOCTHOTO MTO/IX0/I0B K 00yueHuIo XxuMuu odyuatouuxcs ¢ 311P Ha ypoBHe
OCHOBHOT0 00111eT0 00pa30BaHus:

(dbopMUpOBaHHE NEPBOHAYAIBHBIX CUCTEMATU3MPOBAHHBIX MPEJCTABICHUN O BEIIECTBaX, HX
IIPEBPALIEHUSX U PAKTUYECKOM IPUMEHEHNH; OBJIaJIEHUE MIOHATUINHBIM allapaToM U CUMBOJINYECKUM
SI3BIKOM XUMUU;

0CO3HaHHE OOBEKTHUBHON 3HAUMMOCTH OCHOB XMMUYECKOM HAayKH KaK OOJIaCTH COBPEMEHHOIO
€CTECTBO3HAHMS, XMMUUYECKUX MPEBPALIEHUI HEOPTAHUYECKHUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHUH )HUBOH U HEKUBOW MPUPOJIBL; YITTYOJIeHHE PEICTaBIEHUI 0 MaTepHaIbHOM €JUHCTBE
MUDa;

OBJIa/ICHUE OCHOBAMU XUMHUUECKON IPaMOTHOCTHU: CIIOCOOHOCTHIO aHAIU3UPOBATh M 00BEKTHBHO
OLICHUBATh >KM3HEHHBbIE CHUTYyallMH, CBS3aHHbIE C XWMHUEH, HaBbIKAMU O€30MacHOro OOpaIleHus ¢
BEIIECTBAMM, HCIIOJIB3YEMBIMU B IIOBCEJHEBHOM JKM3HM; YMEHHMEM aHAJIM3UPOBaThb U IIAHUPOBATH
9KOJIOTHYECKH 0€30MacHOE MOBE/IEHUE B IIEJIIX COXPAHEHHS 3710POBbsSI U OKPYKAIOIIEH Cpebl;

(dbopMHUpOBaHUE YMEHHUH YCTaHABIMBAThH CBSA3U MEXAY PEaJbHO HAOIIOIAeMbIMH XUMUYECKHUMHU
SBJIEHUSIMU U TIpOIleCCaMH, MPOUCXOJSIIMMU B MUKPOMHpE, OOBSCHATH MPUUYMHBI MHOT000pasus
BELIECTB, 3aBUCUMOCTh HMX CBOWCTB OT COCTaBa M CTPOEHHUS, a TAKXKE 3aBUCUMOCTb IPUMEHEHUS
BEIIIECTB OT X CBOMCTB;



nproOpeTeHne ONbITa CIOIb30BaHUS PA3IMYHBIX METOJIOB 3YUEHHSI BEIIECTB, HAOMIOACHNUS 32
UX NPEBPALICHUAMH IIPH NIPOBEICHUU HECIOXKHBIX XUMUYECKUX HKCIEPUMEHTOB C MCIOIb30BaHUEM
nabopaTropHOro 000PYAOBaHUS U IPUOOPOB;

(dbopMHUpOBaHUE NPEACTABICHUN O 3HAYEHUM XMMHUYECKOW HAyKH M PELIEHUH COBPEMEHHbIX
HKOJIOTUYECKHUX MPOOIIEM, B TOM YHUCIIE B IPEJOTBPALICHUN TEXHOTEHHBIX U SKOJIOTHYECKUX KaTacTpod.

OcobGeHHocTH 0TOOPA M alaNTAIIMU Y4eOHOI0 MATEPHAJIA 110 XUMHH

OOydenne yuyeOHOMY TpeaMETy «XUMUsS» HEOOXOJUMO CTPOWTH Ha CO3/IaHUU ONTHMAIIbHBIX
YCIIOBHH Il YCBOGHHUS TporpamMMHoro Marepuana odOydaromumucs c¢ 3IIP. bonpmioe BHUMaHue
JOJDKHO OBITH yJeNIeHO 0TOOpYy y4eOHOro Marepuaia B COOTBETCTBHH C MIPUHLIUIIOM JOCTYITHOCTH TIPH
COXpaHeHMH 0011ero 6a30Boro ypoBHs. OH JIOJKEH M0 COAEPIKAHUI0 U 00beMY ObITh aalTUPOBAHHBIM
st ooyuatroruxcs ¢ 3[1P B cooTBeTCTBHM € MX 0cOOBIMU 00pa3oBaTeIbHBIMU TOTpeOHOCTAMU. CrenyeT
o0JieruuTh OBJIaJieHre MaTepuanoM oOyuatommumucs ¢ 3I1P nocpencTsom ero aeraabHOro 0ObsICHEHUS
C CHUCTEMaTH4YeCKMM IIOBTOPOM, MHOTIOKPAaTHOM TPEHUPOBKOM B INPUMEHEHUM 3HAHUM C
UCMOJIb30BAHUEM IPUEMOB AJITOPUTMH3ALMU U BHU3YAIbHBIX ONOpP, OOYyYEHUs CTPYKTYPHUPOBAHUIO
Marepuana.

Bonbiioe 3HadeHue Ui IOJIHOLIEHHOTO YCBOEHHUS y4eOHOro marepuaja MMeeT oIopa Ha
MEXXITPEIMETHBIE CBS3H BOTIPOCOB, U3YYaEMbIX B JAHHOM KypcCe, C TAKUMH Y4E€OHBIMH ITPEIMETaMH KaK
«["eorpadus», «Pusukay», «buonorus». [lo3Bosss paccmMaTpuBaTh OAMH U TOT K€ Y4eOHBIM MaTepuai
C Pa3HBIX TOYEK 3PEHUS, MEKIPEAMETHBIC CBS3H CIIOCOOCTBYIOT €T0 JIydlIeMy OCMBICICHHIO, Ooiiee
IIPOYHOMY 3aKPEIUICHUIO ITOJIyYEHHBIX 3HaHUHN U NPAKTUYECKUX YMEHHM.

[Tpy MOATOTOBKE K YPOKaM YUUTEIb JTOJHKEH MPETyCMOTPETh (POPMHUPOBAHUE Y O0yUJArOIIUXCS
YMEHUI aHaJIM3UpOBaTh, CPABHUBATh, 0000IIATh W3ydyaeMblii MaTepHal, MIIAHUPOBATH MPECTOSILYIO
paboTy, OCYIIECTBIISATH CAMOKOHTPOIIb. HE0OX0[MMO MOCTOSIHHO CIETUTH 33 IPABMIIBHOCTBIO PEYEBOTO
odopmiieHus BbicKazbiBaHui oOyuatomuxcs ¢ 311P.

B cBI3M ¢ 0COOEHHOCTSMU TIOBEJIEHUSI M JEATENbHOCTH, oOydawomuxcs c¢  3IIP
(pacTopMOKE€HHOCTh, HEOPIraHW30BAaHHOCTH) HEOOXOAUM CTPOKANIINI KOHTPOJIb COOJIIOJICHUS MTPABUI
TEXHHUKHU 0€3011aCHOCTHU IIPU MIPOBEJICHUH JIAOOPATOPHBIX padOT B XUMUYECKOM KaOUHETE.

Buasbl nesareabnoct odyuarwmuxcs ¢ 3I1P, o0ycioBiieHHbIe 0c00bIMU 00pa30BaTEIbHBIMH
NOTPeOHOCTSIMH M o0ecleYUBAIOIINE OCMBICJCHHOE OCBOEHHME COJAepP:KAaHMM 00pa3oBaHMs IO
npeaMery « XuMHUsD»

CopnepxaHnue BUIOB jedaTenbHocTH oOydaromuxcs ¢ 3IIP Ha ypokax XUMUK ompezensercs ux
0coObIMU 00pa3oBaTeNbHBIMU NMOTPeOHOCTIMU. [ToMuMo mupoko ucnonbszyeMbix B @OIT OO0 obumx
JUI BceX OOydaroIMXCsl BUAOB JIEATEIBHOCTH CJIEAYET YCHJIUTh BUJIbI I€ATENbHOCTH, CIEU(PUIHbIE
IUI TAaHHOM KaTeropuu oO0ydaroluxcs, A OOEeCleYeHHsT OCMBICIEHHOTO OCBOEHMS COAEp)KaHUS
oOpa3oBaHMs IO MPEAMETY: YCHJIEHHE INPEAMETHO-IIPAKTHUUECKON NEeATENbHOCTH C aKTUBU3aLUEH
CEHCOPHBIX CHCTEM; YEpPEJOBAHHE BHUJOB JEATEIBHOCTH, 3aJEHCTBYIOIIMUX pa3jIMYHbIE CEHCOPHBIE
CHUCTEMBI; OCBOCHHE MaTepuajiga C ONOpOM Ha aJropuTM; «IIOIIAaroBOCTh» B M3yUYEHUU MarepHana;
MCMOJIb30BAHUE JIOTIOJHUTEIHHON BU3YaJIbHOW OIMOpPHI (TJI1aHbI, 00pas3Iibl, CXEMBbI, MA0JIOHBI, ONTOPHBIE
tabnuubl). s pazsurus y oOydatomuxcs ¢ 3[1P ymenus aenats BbIBOABI, OPMUPOBAHUS TPAMOTHOTO
peueBoro BbICKa3bIBaHUS HEOOXOIMMO HCIIOJIb30BaTh OMOpPHbIE cioBa U kiuie. Oco0oe BHUMaHME
CIIeIyeT YAEINUTh 00YYEHHUIO CTPYKTYPUPOBAHHUIO MaTepHalia: COCTaBI€HNE PUCYHOUHBIX U BEpOATbHBIX
CX€M, COCTaBJIeHHE Tal]MIl, COCTaBJICHHE Kiaccu(ukauuu ¢ 0003HAYEHHBIMH OCHOBAaHUSIMH IS
KJ1acCU(UKALIUY U HAIOJHEHHUE UX IPUMEpPaMu U JIp.

Temarnueckas u TepMuUHOJIOTHYeCKas Jekcuka cooTBeTcTByeT @OIT OO0.

Jns obyuaromuxcsi ¢ 3IIP cymiecTBeHHBIMU SBISIOTCS HPUEMbI pabOThl € JIEKCHUECKUM
MatepuaioM 1o mnpeamery. [IpoBoxutcs crnenuanbHas padoTa MO BBEIEHUIO B aKTUBHBIA CIOBapb
00y4aroIuXxcsi COOTBETCTBYIOLIEH TepMUHOIOTHH. V3yyaemble TEpMUHBI BBOAATCS Ha MOJUCEHCOPHOU
OCHOBE, 00s3aTeIbHa BU3yalbHas MOAJICPHKKA, AITOPUTMBI pabOTHI C OMpPEAETICHUEM, OTIOPHBIE CXEMBbI
JUIS aKTyaJlu3allii TEPMUHOJIOTHH.

MecTto yueOHOro npeamera « XuMusi» B y4eOHOM ILIaHe



B cootBercTBum ¢ denepanbHBIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAaPTOM OCHOBHOTO
obOmero oOpa3oBaHuss y4eOHBIH TpeaAMET «XHUMHs» BXOAUT B  IPEAMETHYHO  00JacTh
«EcTecTBEeHHOHAYUYHBIC MPEAMETHI» U SBISETCS 005M3aTEBHBIM /IS U3YUCHUS.

Y4eOHbIM IIJ1aHOM Ha €€ u3ydeHue oTBeneHO 136 ydeOHBIX 4acoB — 1O 2 4 B HEJEN0 B 8 1 9
KJIacCaX COOTBETCTBEHHO.

Cognepkanre y4deOHOro mpeaMera «XHUMHs», TMpeacTaBiecHHoe B Paboueit mporpamme,
cootBeTcTByeT ®I'OC OOO, pazpaborano ¢ yuetom DenepanbHONH OCHOBHOW 00pa3oBaTENbHOM
MporpaMMbl OCHOBHOTO 0O0IIEero oOpa3oBaHHsI MO y4eOHOMY MpPEIMeTy «XHUMHS», COOTBETCTBYET
AJanTUPOBAaHHOW OCHOBHOW 00pa3oBaTeNbHONW MMpOrpaMMe OCHOBHOTO OOIIero o0pa3oBaHUS
00yJaronuXxcs ¢ 3aJeP>KKOM IMCUXUYECKOTO Pa3BUTHS.

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»

COJAEPXXAHUE OBYYEHUA B 8 KITACCE

[lepBoHaYaIbHBIE XUMUYECKUE TTOHSATHUS

[Tpenmet xumun. *Ponb xumuu B xu3HN yenoBeka.™ Tena u BemiecTBa. @U3nyecKkue CBOCTBa
BEILIECTB. ATperaTHOE€ COCTOSIHHUE BEIIECTB. *XUMHUS B CUCTeMEe HayK.* UuCThie BElIecTBa U CMECH.
CrnocoOs1 pazaenenusi cmeced. [IpaBuna Oe3omacHoro obpaiieHus ¢ BEIIeCTBaMU M J1aOOPATOPHBIM
obopynoBanueM. *IloHsTHE 0 METOAAX TTO3HAHUS B XUMUU.*

ATOMBI M MOJEKYNbl. XUMUYECKHE SJIEMEHTHl. 3HaKU (CHMBOJBI) XUMHUYECKHX AJIEMEHTOB.
OTtHocuTenbHas aToMHasi Macca. [IpocThie U C0KHbBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas popmyna. BareHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. *3aKOH MOCTOSHCTBA
coctaBa BeniecTB.* OTHOCUTEIbHAS MOJICKYJIApHas Macca. MaccoBasi 0Jisi XUMHUYECKOTO AJIEMEHTA B
COEIMHEHUH.

DuU3NYECKUE U XUMUYECKHE SIBJIICHUSI. XUMUYecKas peakius. [[pu3Haku XuMUYECKUX peaKiui.
VYpaBHEeHHs] XUMUUYECKUX peakIMii. 3aKOH COXpaHEeHUs Macchl BenlecTB. Knaccudukarus XuMHIeCKIX
peakiuii (CoeMHEHNs, Pa3I0KEHUS, 3aMEIICHHS, OOMEHa).

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYAOH, C TpaBuUiamMu paboOThl B
naboparopur U mpuéMaMu OOpaleHus ¢ JIabopaTOpHBIM O0OPYJAOBAHMEM; W3YUYECHHE M OMHCAHHE
(bu3NYeCKUX CBOMCTB 00pa3llOB HEOPTaHMUECKUX BEIIECTB; HaOM0IeHHe (PU3NIeCKUX (TIaBICHUE BOCKA,
TasHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOHJCHCAIWs BOJBI) M XUMHUYECKUX (TOpPEHHE
CBEUH, MPOKATMBAHNE MEIHOM MPOBOJIOKH, B3aMMOICHCTBIE MeJa C KUCIIOTON) SIBJICHUI, HAOII0IeHUE U
OIMCaHMEe MTPU3HAKOB MPOTEKaHNUs XMMHUYECKHX peaklnii (pa3ioKeHne caxapa, B3auMOecTBUEe CEpHOU
KHUCJIOTBI C XJOpUaoM Oapusi, pasnoxkenue ruapokcuna menu (II) mpu HarpeBaHuu, B3aMOAEWCTBUE
xene3za ¢ pactBopoM cosit menu (I1));u3yuenue crocoOoB pazeneHus: cMmeceil (C MOMOIIbI0 MarHuTa,
(bunbTpoBaHMe, BHINAPUBAHUE, TUCTHILISIINS, XpoMaTorpadus), MPOBEJCHNE OYUCTKU MTOBAPEHHON COJH;
HaOJIIO/ICHWE M OIMUCAHUE PE3YNbTATOB TPOBEIACHUS OIbITA, WLTIOCTPUPYIONIETO 3aKOH COXpPaHEHUs
MAacChl; CO37[aHie MOJIeNIel MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baknelimue npencraBuTeN HEOPraHMUYECKHUX BEIIECTB

Bo3nyx — cmech razos. CocrtaB Bo3nyxa. Kucimopox — 31€eMEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoaa B mpupoae, Gpu3nyeckue U XMMUYECKre CBOMCTBA. Peakiiuu ropeHus mpocThiX
U CIOXHBIX BemecTB. CrocoObl MOJMY4YeHHUs KHUCIOpoJa B JIAOOPAaTOPUM *M MPOMBIIIJICHHOCTH. ™
[Ipumenenue xucnopoma. Ilonarue 06 oxcumax. Kpyrosopor kuciopoma B mpupoje. *O30H —
AJUTOTPONHASA MOIUBHUKAIMS KUCIOPOAA.

TemoBoit 3(hdekT XuMUYECKOW peakuu, TEePMOXUMHYECKHE YpaBHEHHUS, 0JK30- U
SHAOTEPMHUUYECKHE peakuu. TOIUIMBO: yroib U METaH. 3arpsA3HEHHUE BO3/lyXa, YCUJIEHUE TAPHUKOBOIO
s dexra, pazpylieHue 030HOBOTO CIIOS. ™

Bonopon — snemeHT u npoctoe BemecTBo. Haxoxenue Bojoposa B pupoje, husndeckue u
XMMHYECKHE CBOWCTBA (Ha NIpHUMEpe B3aMMOJIEHCTBHMS C HEMETalllaMM M OKCHJIAMH METaljIoB),
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npUMeHeHHe, *crocoObl monyyenus.™ [IoHITHE 0 KUCIOTaX U COTSX.

KonmuectBo BemecTtBa. Mosb. MosmsipHass Macca. 3akoH ABoraapo. MomsipHblid 00bEM Ta3oB.
Pacdetsl mo xummueckoit popmyne. PacueTsl MaccOBOM J0JIM XUMHUYECKOTO 3JIEMEHTAa B COCIIMHCHUH,
KOJIMYECTBA BEILIECTBA, MOJISIPHOM Macchl, MOJSpPHOro oObeMa ra3oB. Pacu€rbl M0 XUMHYECKUM
YPaBHEHUSM.

*@usnueckne cBolicTBa BoAbl.* Boma. Ee cocrtaB, crpoeHume u Mojekyibsl. *Boga kak
pactBoputenb.* PactBopbl. *IloHsATHE O HACBHIIEHHBIX M HEHACBIIEHHBIX pacTtBopax. lloHsarue
pacTBOPUMOCTH BellecTB B Boje.* Pacuer maccoBodl J0iM BellecTBa B pacTBope (MpOIEHTHAs
KOHLEeHTpalus). MaccoBasi 10151 BEILIECTBA B PACTBOpE. *XUMHUYECKHE CBOMCTBA BOJbI (pa3jiokKeHHE,
peaKkuuu ¢ HaTpUeM, OKCUIOM Kanblius, okcugoM cepsl (1V) peakuuu ¢ mMeramuiamMu, KUCIOTHBIMU U
OCHOBHBIMH OKcHamu). [lonsitue 00 ocHOBaHUsAX. POk pacTBOPOB B MPHPOJIE U B KU3HU YEIOBEKA.
KpyroBopot Bozsl B ipupoie.* 3arpsisHeHre NpupoIHbIX BoA. OXpaHa U OUMCTKA MPUPOAHBIX BOJI.

Baxwneiimue Kiaccel HeOpraHMuecKux coeauHeHui. Kiaccudukamms HeopraHHMYecKHX
coequHeHnil. Okcunupl: cocTaB, kiaccudukanuss (KUCIOTHBIE, OCHOBHBIE, *aMdoOTepHEIE,
HecoJieoOpa3yromue - Ha mpumepe okcuma yriepona (I1) m okcmma aszora (1)), Homenkmarypa.®
*TlonyyeHne™ M XUMUYECKHE CBOMCTBA OKCUIOB (B3aUMOJCHCTBUE C BOJOW, KUCIOTaMH, HIET0UYaMu).
OcHoBanus. Kiaccugukanus ocHOBaHMM: IIETOYM M HEpacTBOpHUMbIE ocHoBaHMs. HomeHkiaTypa
ocHOBaHWl. Du3Nueckue M XUMHUYECKHE CBONCTBA OCHOBAHUU (B3aUMOJICHCTBUE C OKCHUIAMU
HEMETaJIJIOB, KUCIIOTaMH, colsiMu). *Tlomyuenue ocHoBaHUil. ™™

Kucnotel: coctaB, kinaccudukaius, HOMEHKIATypa, (U3NYECKHE M XMMHUYECKHUE CBONCTBA
(B3auMoielicTBUE C METalIaMU, OCHOBHBIMH OKCH/IaMU, OCHOBAHUSIMH, COJISIMU, HAa IIPUMEPE COJSTHON
U CEepHOM KHCIOT), *cmocoObl monydenus.* Psg aktuBHoctu meramuioB H. H. bekeroma. Comu
(cpennue): HOMEHKJIATypa COJIe, *CHocOOBI TMOJIy4eHHS™, B3aUMOJCHCTBHE COJIEM C MeTallJlaMu,
KHCJIOTaMU, IIeJI0YaMH U COJISIMU, TPUMEHEHUE.

[Tonsitne 00 amoOTEepHBIX THAPOKCHUAAX (HAa MPUMEpe IMHKA U *aTIOMUHHUS XUMUYECKHE
CBOICTBa (B3aUMOJEHCTBHE C KUCIOTaMH U IIeJI0YaMH, pa3joKeHUE MPU HarpeBaHUK ) U ToTy4yeHue. >

['eHeTnyeckas cBsI3b MEXAY KJacCaMHU HEOPraHUUECKUX COeAMHEHUN. ['eHeTnueckue psbl.

XVMMHYECKUI JKCIIEPUMEHT: Ka4ECTBEHHOE ONPEIEIICHNUE COAEP KAHMUS KUCIOPOJa B BO3AYXE;
MOJIy4YE€HUE U U3YYEHHE CBOWCTB KHCIIOPO/a; HAOII0IEHNE B3aUMOACHCTBUS BEILIECTB C KUCIOPOAOM U
yCJIOBHS BOSHUKHOBEHMSI M TIPEKpallieHHs TopeHus (1okapa); 03HaKOMJIEHHE C 00pa3liaMu OKCHJIOB U
OMHMCAHUE MX CBOMCTB; MOJIyYCHHE U M3yYEHHE CBOMCTB BOJOpoa (TOpeHue); HaOmoIeHne 00pasiioB
BEIIECTB KOJIMYECTBOM | MOIb; HMCCIEeOBaHHE OCOOEHHOCTEH pacTBOPEHMS BEILIECTB C pa3IMYHOU
pacTBOPUMOCTBIO; TPUTOTOBICHUE PACTBOPOB C OINPEIEIEHHOW MacCOBOW JI0JEH PaCTBOPEHHOTO
BEIIIECTBA; B3aMMOJICHCTBHE BOJABI C METAJUIaMU (HAaTPUEM W KaibliieM) (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); OMNpPEJEICHUE pPACTBOPOB KHUCIOT U IIEJoYed C MOMOUIbI0 HWHAMKATOPOB;
UCClieIoBaHNE O0pa3lloB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIAcCOB; HAOIOJEHHE M3MEHEHUS
OKpaCKH MHJIMKATOPOB B PACTBOpAX KUCJIOT U IIeNouel; u3ydyenue B3aumozeiictaus okcua meau(ll) c
pacTBOPOM CEpPHOM KHUCIOTBI, KHUCJIOT C METaUlaMH, peakUuuil HeUTpalu3aluu; MOJydYeHHe
HEPACTBOPUMBIX OCHOBAHHIl, BBITECHEHHE OJHOTO METaula JIPYrUM U3 pacTBOpa COJIM; pEIlIeHHe
AKCIEPUMEHTAIIbHBIX 3a/a4 110 Teme «BaxkHelme Kiacchl HEOPraHUUECKUX COSAMHEHUIN.

*): *

ITepuoanueckuii 3akoH u [lepronnueckas cucteMa XUMUYECKHX daeMeHToB Jl. W.
MenneneeBa. CTpoeHHE aTOMOB. XUMHAYECKAs! CBA3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

[TepBble MOMBITKHA KiIAacCU(UKAIMKA XUMHUYECKUX AJIeMEHTOB. [loHSATHE O Tpymmax CXOJHBIX
AJIEMEHTOB (IIEJOYHbIC U IIETOYHO3EMENbHbIE METaJUIbl, TajJOreHbl, HHEPTHBIE Ta3bl). *JJIEMEHTHI,
KOTOpPBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHJIBL. >

Ilepuoanueckuii 3axoH. [lepuoanueckas cucrema xumMuueckux 3yemeHToB 1. M. Menneneesa.
Kopotkonepuoanas u * pmuaHonepuoHas™ ¢popmel [leproandeckoit CHCTEMbBI XUMUYECKHUX SJIEMEHTOB
. 1. Menneneesa. Ilepuoasl u rpynmsl. DU3H4eCKUd CMBICII ITOPSIAKOBOTO HOMEpPa, HOMEPOB IIEPUOIA
Y TPYIIIBI 3JIEMEHTA.

Crpoenne atoMoB. CoctaB aTOMHBIX saep. *M3oronsl.™ DnekTpoHbl. CTpOEHHE NEKTPOHHBIX
00oouek aToMoB mepBbIxX 20 xuMudeckux snemMeHToB [lepuoanyeckoit cucremsl Jl. M. Menneneena.
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XapakTepUCTUKa XUMHUYECKOTO JIEMEHTa IO ero nosiokeHuro B llepuommyeckon cucreme [, U.
Meunneneesna.

*3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB 3JIEMEHTOB MajblX IEPUOJIOB U IJaBHBIX HOATPYIIL, B
3aBUCUMOCTH OT aTOMHOrO (IOpsSAKOBOro) HoMepa 3HaueHue Ilepuonmyeckoro 3akoHa W
[Iepnonnueckoi CUCTEMBI XUMHUYECKUX JIEMEHTOB ULl pa3BUTHA HAyKU U npakTuku. /. 1. Mennenees
— Y4€HBIH U IpaXkKAaHuH.™

Xumnueckas cBsi3b. KoBasnieHTHast (MOJISIpHAS M HEMOJISIPHAs) CBSA3b. *DIEKTPOOTPULIATEILHOCTh
aTOMOB XMMHUYECKHX 3JIeMEHTOB.* MloHHas CBA3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE peakuuu. [Iponecchl okucaeHus u
BOCCTaHOBJICHMS. OKUCIIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUH JKCIEPUMEHT: HU3yueHHE o0Opa3loB BEIIECTB METAJIOB M HEMETaJUIOB;
B3aMMOJCHCTBUE T'MAPOKCHAA LMHKA C PACTBOPAMU KHCJIOT M UIECJIOYEH; NPOBEJECHHUE OIIBITOB,
WUIIOCTPUPYIOIIMX TPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (FOpeHHE, pPEeaKIUU
Pas3NoKEHUs, COETUHEHNU).

MexnpeameTHbIe CBSI3U

Peanuzanus MeXnpeaMeTHBIX CBsI3ed NP U3yYEHUH XUMUU B 8 KJIACCE OCYILIECTBISETCS Yepes
HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IIOHATHUN, TaK W TOHATUH, SBISIOLIUXCS
CUCTEMHBIMU JIJIS1 OTJENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOme ecTeCTBEHHO-HAy4YHBIE TOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJM3,
CUHTE3, KJIaccu(UKaIus, IepuoANIHOCTb, HaOMI0IeHNE, IKCIEPUMEHT, MOAEIUPOBAaHNE, U3MEPEHHE,
MO/JI€Nb, SIBJICHUE.

O®usuka: MaTepus, aroM, OJIIEKTPOH, TPOTOH, HEUTPOH, HWOH, HYKIUI, H30TOIIbI,
PaIMOaKTUBHOCTD, MOJIEKYIIA, SJCKTPUIECKUN 3aps/l, BEUIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHHE
BEIIECTBA, ra3, PU3NYECKUE BEIUYUHBI, €AMHULIBI U3MEPEHHUSI, KOCMOC, TUTAaHETHI, 3BE3/1b1, ColHIIE.

buonorus: ¢porocuntes, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MOPOJIBI, MOJIE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

COJAEP)KAHUE OBYYEHMUA B 9 KJIACCE

BeniectBo u xuMuyeckas peakius

Ilepnonnueckuit 3akoH. [lepuoanueckas cucrema xuMuueckux sieMeHToB JI. M. Menneneesa.
CrtpoeHre aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWMCTB XMMHYECKHX JJIEMEHTOB TEPBBIX TPEX
MIEPUOMIOB, Kaius, KaJblUHUsl MU HUX COCAUHEHUH B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B
[leproanueckoli cuCTeEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
*3aBUCUMOCTH CBOVMCTB BEIIECTBA OT THUITA KPUCTALTUYECKON PEMIETKH M BUAa XUMUUECKOU CBSI3U.™

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHHUECKUX BEUIECTB (MEKIyHAPOIHASL U TPUBHAIIbHAS ).
XHUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIACCAM HEOPraHWYECKUX COCTMHEHUM,
TEHETUYECKas CBSA3b HEOPTAHUYECKUX BELIECTB.

Knaccudukamnuss XuMAYECKUX PEAKIUid 1O PAa3IUYHBIM TpH3HAKaM (110 YUCIYy U COCTaBY
Yy4acTBYIONINX B PEAKIMH BELIECTB, MO TEIIOBOMY d(PQeKTy, M0 U3MEHEHHIO CTEleHEH OKHUCICHUS
XUMHUYECKHUX JIEMEHTOB, *110 00paTUMOCTH, 1O YYaCTHIO KaTaiau3aropa).* DK30- U IHAOTEPMUUECKUE
peakuuu. *TepmoxuMuyeckrue ypaBHeHUS. >

*TlonsATHEe O CKOpPOCTH XuMHUYeckod peakiuu. [loHsTHe 00 00paTUMBIX U HEOOpaTHMBIX
XUMHUYECKUX peakiusaxX. [IoHsITHEe 0 TOMOTE€HHBIX U T€TePOTreHHbIX peakuusx. [TonsTue o xumuueckom
paBHOBecuH. CMEIIEHNE XUMHYECKOTO paBHOBeCHS. DaKTOPHI, BIUSIONIME HA CKOPOCTh XUMHYECKON
pPEeaKIHH U MOJ0KEHUE XUMUYECKOTI0 paBHOBeCHs. ™

OKHCTUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUM, JJIEKTPOHHBIH  OalaHC  OKHCIUTENbHO-
BOCCTAHOBUTENBHOM peakuuu. CocTaBlieHne YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEaKLIUn
C MCTIOJIb30BaHUEM METO/1a AJIEKTPOHHOTo OanaHca.
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Teopust >MEKTPOIUTHUECKON AUCCOLMAIMH. DINEKTPOIUTUYECKAs AUCCOUUAIHS. DIEKTPOIUTHI
U HedNeKTpoiuThl. KaTuoHsl, aHnoHBL. *MexaHu3M AMCCOIMAIMK BELIECTB C Pa3jIMYHbIMHU BHIaMU
XUMUYecKo# cBs3u. [lonarue o crenenu aucconuanuu.* CuibHbIE U ClTaOble SIEKTPOIUTHI.

Peakuuu nonHoro oomMeHa. Y clioBusi NpOTeKaHUs peakluii MOHHOTO oOMeHa 10 KoHIa. [lonHbie
U COKpAILIEHHBbIE HOHHBIE YPABHEHUS PEAKIMi. XUMUYECKHE CBOMCTBA KUCIOT, OCHOBAaHUW U COJIEN B
CBeTe MpeJICTaBICHH 00 31eKTponuTUYecKoi aucconuanuu. Cpena pactBopa. KauecTBeHHbIE peakuuu
Ha KaTHOHBI M aHUOHBL: XJIOpU-, OpOMUI-, HOAUN-, CyIb(]at-, KapOoHAT-, CUIHKAT-, pocaT- aHHOHBI;
THAPOKCH/I-MOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIUs, AIIOMUHUSA, kene3a (2+) u (3+), meau (2+),
[IUHKA, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOpaXx.

XUMUYECKUN DKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEeUIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB M HEMETAUIOB (TpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus); HCCIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XHMMHUYECKOH peakuuud OT BO3JCHCTBUS
pa3MUuUHBIX  (PAKTOPOB; HCCIENOBAHME DJICKTPOIPOBOAHOCTH  PACTBOPOB  BEIIECTB, Ipoliecca
JMCCOLIMAIIMU KUCIIOT, IIeNIoueil u cosell (BO3MOKHO MCIIOJIb30BAaHUE BUAEOMATEPHUAJIOB); IPOBEICHUE
OITBITOB, WJUTIOCTPHPYIOUIMX TMPU3HAKU MPOTEKAHUs PEaKIMii HOHHOTO oOMeHa (00pa3oBaHHE OCAJIKa,
BBIJICJICHWE Ta3a, OO0pa30BaHME BOJIbI); OIBITOB, WJUIFOCTPUPYIOUIMX MPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBHUTENBHBIX pEAaKIHUH (TOpPEHUE, PpEeaKIUH pas3JIoKEHHs, COCIWHEHHs); paclo3HaBaHHE
HEOPraHMYECKUX  BEIIeCTB C TIOMOIIBIO KAUeCTBEHHBIX pEaKIMil Ha HMOHBI; pEIICHHE
HKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtanibsl 1 uX coequHEHUS

OO6mias xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTEIEHU
okucienus. CTpoeHue u GU3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB — rAJIOT€HOB. XMMHUECKHUE CBOMCTBA
Ha IpuMepe XxJjopa (B3auMOJEHCTBHE C MeTallJlaMH, HEMETa/llaMd — BOJOPOAOM U KHCIOPOJIOM,
*menouamu™®). XnopoBoaopo. ComnsiHast KUCIOTa, XUMUYECKUE CBOMCTBA, *MolyueHue™®, MpuMeHeHHe.
* JleficTBHE XJIOpa M XJIOPOBOOPO/Ia HAa OpraHU3M YelioBeKa.* BaykHelIe XJIIOpU/Ibl U UX HaX0XKJICHHUE
B IIPUPOJIE.

OO6mras xapakTepuctuka 35eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOSHUSI AaTOMOB KHCJIOpOaa
U cepbl. XapaKTepHbIe CTENICHH OKUCIEHHS.

Crpoenue u (uznyecKkue CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOIHBIE
MOJU(UKAIIMH KUCIOPOAa U cepbl. XUMUYECKHUE CBOMCTBA cepbl (B3aMMOIEHCTBHE *C HeMeTaiaMu™ —
BOJIOPOJIOM M KHCJIOPOJOM, METajllaMu, *KOHIIEHTPUPOBAHHBIMHU a30THOM M CEpPHOM KHUCIOTaMH).*
CepoBosiopoJi: cTpoeHHe, pU3NUYecCKue U XMMUYECKHEe CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEIbHBIE
cBoiicTBa). OKCHIIBI CEphl KaK MPEJACTABUTENHN KUCIOTHBIX OKCHAOB. CepHast KUcioTa: GU3HUECKUE U
XMUMHYecKHe cBoiicTBa (00mue u cneundpuyeckne). Coau cepHON KUCIOTHI, KAaUeCTBEHHAs! Peaklus Ha
cynabgar-uoH. CepHucras kuciorta. *XUMHUYECKHE pPEaKIMM, JIEKAIIUe B OCHOBE IMPOMBIIIJIEHHOIO
crioco0a noyryyeHus cepHoil kucnoThl. * HaxoxeHue cepbl U e€ coetuHeHuid B ipupoae. [lpumenenne
Cepbl U €€ COeIMHEHUH B OBITY U B TPOMBIIIIIEHHOCTH. *XHUMHUECKOE 3arpsi3HEHNE OKPYKAoIIel cpebl
COCMHEHUSIMH Cepbl (KHUCIOTHBIE MAOXKIHM, 3arpsA3HEHHE BO3/1yXa M BOJOEMOB), CIIOCOOBI €ro
MpeIoTBpaLIeHHs. *

OOmast xapakTepucTHka 371eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOSHHMsST aTOMOB a30Ta U
dbocdopa, xapakTepHbIE CTETIEHH OKHCIICHHUS.

A30T, pacipocTpaHeHHUe B MPHUPoJIe, PU3NUECKUE U XUMHUYECKHE CBOUCTBA (B3auMO/eiicTBHE C
MeTaJlJIJaMi U HEeMeTa/lllaMu - KUCJIOPOJOM M BoaopoaoMm). KpyroBopor azora B mpupoje. AMMHUaK:
¢usnyeckue M XUMHYECKHE CBOMCTBa (OKUCIIEHHWE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa),
*nomyuenue®* u npumeHenue. ConM aMMOHHUS: cocTaB, (U3MYECKHEe W XHMMHYECKHE CBOMICTBa
(pa3noxeHue, B3aUMOJCHCTBHE CO IIENOYaMH), NpUMeHeHHe. KauecTBeHHas peakuus Ha HOHBI
aMMOHHUA. A30THas KUCIIOTa, €€ (U3NYeCKue M XMMHUYEeCKue cBoicTBa (00ImuMe U crenuduueckue),
*nomyuenue.* Hutpatel (paszmokeHue). A30THUCTas KuclIoTa. Mcmonp3oBaHHE HUTPATOB W COJNed
aMMOHHS B KaueCcTBE MHHEpAIbHBIX yHOOpeHHi. *XHMHYeckoe 3arps3HEHHE OKpYXKalolleh cpeibl
COCIMHEHUSMH a30Ta (KUCIIOTHBIE JJOXK/IU, 3arpsi3HEHUE BO3/1yXa, TOYBbI U BOIOEMOB). *

®dochop, *amnorpomHsie mMomudukammu (ochopa,* duzmUeckne M XUMHUUYECKHE CBOWCTBA
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(B3aMMOZCUCTBUE C MeETalIaMH, HEMeTaUlaMH, *KOHIICHTPUPOBAHHBIMH a30THOM M  CEpHOM
kucioramu).* Oxcup pocdopa (V), oprodochopHas kuciaora: pu3nueckne U XMMUIECKHUE CBONCTBA,
*nonydenue.* *IIoHsATHE 0 MUHEPATILHBIX YA0OpEHUIX: HUTPAThI U pocdatsl. [ToHsATHE 0 KOMITTIEKCHBIX
ynoopenusax.* OOmas xapakTepucTuka 3jaeMeHTOB [VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS aTOMOB
yriaepoja u KpeMHusl. BaleHTHOCTh M XapaKTepHbIE CTETIEHN OKHCIICHUS aTOMOB YIJIepoJa U KPEMHHSL.
Pacnpoctpanenue yriepoja B IpUpoJie, XapaKTEPHbIE CTEIIEHN OKUCIIEHUS.

Yrnepon, amnorpornsbsie Mogudukanun (rpadur, anmas), pusudeckre 1 XUMAYECKUE CBOMCTBA
IIPOCTHIX BELIECTB (B3aMMOJEHCTBHE C METalJIaMH, HEMETAJUIaMH, *KOHLIEHTPUPOBAHHBIMU a30THON U
cepHoil kucioramu)*. Ancop6ums. KpyroBopor yriepona B mnpupome. OKCHIbI yriepoia, HX
¢bu3nyeckre U XMMHYECKUE CBOMCTBA, MOJyYCHHE U IPUMEHEHHE, IEHCTBHE HAa OPraHU3M 4elIOoBeKa.
*JKosnornyeckue npooiIeMsl, CBI3aHHbIE ¢ OKcuoM yraeponaa(lV); rumoresa riao6anbHOTO MOTETIICHUS
KJIMMaTa; NapHUKOBBIA 3(dexr.* YronbHas kucnora m e€ coiu, MX (U3NYECKHE U XUMHUUYECKUE
CBOWCTBa, *mosydyeHne u npuMmenenue.* KauecrBennas peakuus Ha kapOoHaT-HOHBI. Mcnonp3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEJIbCKOM XO03siCTBE.

OO6mue npencraBieHuss 00 OCOOEHHOCTSAX COCTaBa M CTPOEHUS OPraHUYECKUX COETUHEHHM
yriepoa (Ha mpuMepe MeTaHa, 3TUJIEHA, ITaHOoJIa, YKCYCHOM KUCIOThl. *MX cocTaB M XMMHUecKoe
crpoenue. Kinaccudukamnus opranndeckux BemecTB.* [IoHATHE 0 OMOJOTHYECKH BaXKHBIX BEIECTBAX:
&KHpax, Oenkax, yrieBoJax — U MX pOJIM B KHU3HH 4YeJoBeKa. *MaTepraabHOe eIMHCTBO OPraHMYECKUX
Y HEOPTraHWMYECKUX COCAMHEHH. *

KpemHuii, ero ¢pusnueckue 1 XuMU4ecKue CBOUCTBA (Ha IpUMepe B3aUMOAEHCTBUS C METalIaMU
U HeMeTaulamu), *momydeHue® u mnpumeHenue. *CoenuHeHUss KpeMHUs B mpupoxae. OOrmmue
npencraBiaeHus o6 okcuzae kpemHuA(IV) u kpemHueBoil kucinore. Cuiukartbl, (U3MYECKHE U
XMMHAYECKHE CBOWCTBA, MOJYYCHHWE W NPUMEHEHHE B OBITY, MPOMBIIUICHHOCTH (B MEIMIIMHCKOM,
3JIGKTPOHHOM, CTPOUTENLHOW W Ap.). Baxuelne cTpouTeabHbIE MaTepuaibl: KEpaMuKa, CTEKIIO,
LIEMEHT, OETOH, kene300eToH. [IpobieMbl 6€30MacHOro UCIOJIb30BAHUS CTPOUTEIBHBIX MaTEPUAIOB B
MOBCEHEBHOM KU3HU.*

XYUMHUYECKUN IKCIIEPUMEHT: N3ydeHHe 00pa3i0B HEOPraHMUYECKHX BEIECTB, CBOMCTB COJISTHON
KHUCJIOTHI; TPOBEJIEHNE KAaueCTBEHHBIX PEaKUMH Ha XJIOPUA-MOHBI M HAONIOEHHE MPU3HAKOB HX
MPOTEKAHHUSI; OTIBITHI, OTpaKatomue PU3NYECKUEe U XUMHUECKUE CBOMCTBA TaJIOTEHOB M X COSIMHEHUI
(BOBMOXKHO  HCHOJB30BaHME BHJIEOMATEpPHANIOB); O3HAKOMJIEHHE C o0OpaslamMu  XJOpPHUAOB
(ra;moreHun10B); 03HaKOMJICHHE C Oo0Opa3liaMH cephbl U €€ COeAMHEHUsSMH (BO3MOXKHO MCIIOJIB30BaHUE
BUJEeOMATepualoB);  HaOmiojeHWe  mporecca  oOyriMBaHMA —~ caxapa  1OJ  JIEHCTBUEM
KOHLEHTPUPOBAHHOM CEpPHOM KHUCJIOTHI; M3Y4Y€HHE XMMHUYECKHX CBOMCTB pa30aBlIEHHON cepHOM
KHUCJIOTHI, TPOBEJIEHHE KAYeCTBEHHOM peaknuuu Ha cyiab(paT-HOH M HaOJI0JeHHe Npu3HaKa eé
MIPOTEKaHMsI; O3HAKOMJIEHHWE C (U3MYECKMMH CBOWCTBaMM a3oTa, (ochopa M HX coeaTuHEHUM
(BO3MOXXHO HCHOJb30BAaHME BHJEOMATEpHaoB), oOpa3laMHu a30THBIX U (OcOpHBIX yH0OpeHMIi;
MOJTyYeHHe aMMHUaKa U U3y4eHHe ero CBOIMCTB; MPOBEIEHNE KaUeCTBEHHBIX PEaKIil HA NOH aMMOHHSI
u pocdar-uoH U U3ydeHHe NPU3HAKOB UX MPOTEKAHUS, B3aUMOIEHCTBUE KOHIICHTPUPOBAHHOM a30THOM
KHCIIOTBI C MeIpl0 (BO3MOXHO HCIOJIb30BaHME BHJI€OMATepUalIoB); H3Y4eHHE MOJesen
KPUCTAJUIMYECKUX PEHIETOK aiMas3a, rpadura; 03HaKOMJIEHHE C ITPOLECCOM a/ICOPOIIMH PACTBOPEHHBIX
BEIIECTB AaKTHBUPOBAHHBIM YTJIEM W YCTPOWCTBOM IMPOTHUBOTA3a; TMOJYYSHHE YTIIEKHCIOro Ta3a
U3yYE€HUE €ro CBOWCTB; TNPOBEIECHHWE KAuYeCTBEHHBIX pEaKIMi Ha KapOOHAT- W CHUIIMKAT-HOHBI
Y M3yYeHUE PU3HAKOB UX MIPOTEKAHMS; 03HAKOMIJICHHE C TPOAYKIINEH CHIIMKATHOM MPOMBIIIIJICHHOCTH;
peleHe SKCIepUMEHTANbHBIX 3aa4 10 TeMe «BakHelI1e HeMeTauIbl U UX COeTMHEHUS.

Mertanibl U UX COEIUHEHUS

OO6mast XapaKTePUCTUKA XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU HMX MOJIOKEHUS
B Ilepnonnueckoit cucreme xumudeckux sieMeHToB J[. M. MeHneneeBa M CTpOEHHMS aTOMOB.
Crpoenne MertamioB. Metamnnueckass CBsSI3b M METaUIMUECKas KPHUCTAIIIMYECKas pELIETKA.
DIJIEKTPOXUMHUYECKUN psii HANPSKEHU MeTaioB. PU3NUECKUE U XMMUYECKUE CBOMCTBA METAJIJIOB
(B3amMOJIeHCTBHE C KHCIOPOJOM, BOJOW, KHCIOTamMH). *OOmue crnocoObl MONTYYEHUS METAIOB.
[ToHsiTHE O KOPPO3UU METAJIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI X 0T KOppo3uu. CruiaBsl (CTallb, YyTYH,
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TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIUICHHOCTH. *

[llenounbie MeTaibl: nojioxkenue B [leproanueckoi cucteMe XUMUYECKUX 3emeHToB Jl. U.
MenpeneeBa; crpoenue atoMoB. HaxoxnaeHnue B npupoje. @u3ndeckue 1 XUMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCHUIbI M THIAPOKCH Bl HATpUs U Kanus. [IpuMeHeHre menoYHbIX MeTalljIoB
U UX COCMHECHUM.

[IlenoyHo3emMenbHbIE METAUIbl MAarHuid W Kajibluid: nosiokeHnue B Ilepuoanueckoil cucreme
xuMmuueckux sneMeHtoB /. . MeHneneeBa; CTpO€HHE HMX aTOMOB; HAaXOXKJICHHE B IPUPOJE.
Ouznyecknue U XMMUYECKUE CBOMCTBA MAarHus M Kalblivg. BaxkHeiue coeuHeHns Kanblus (OKCHI,
THAPOKCHI, colin). *JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEeHUS. ™

AnmoMunuii: mnonoxkenue B Ilepuogumueckoil cucteMe XxXuMuYeckux oanemeHtoB [l U.
MeneneeBa; CTpoeHHE aToMa; HaxXxOoXAeHUE B mpupoje. dusznueckne MU XUMHUYECKHE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBONCTBA OKCHJIA U TUIPOKCHIA ATFOMUHHUS.

JKeneso: nonoxenue B llepuoauueckon cucreme xumudeckux snemeHTos . M. Menneneesa;
CTpOCHHE aroMa; HaxoxJIeHue B mnpupone. Dusmueckne u XUMHUECKHE CBOICTBa Kejes3a
(B3auMoielicTBUE C METaJUIaMU, KUCIOTaMH U cojiiMu). OKcuapl, ruapokcuasl u conu sxenesa(ll) u
xene3a(Ill): cocras, cBoiicTBa U *nonydyeHue.™

XUMHYECKUN OSKCIEPUMEHT: O3HAKOMJICHHE C O00pa3laMd METaJJIOB U CIUIABOB, UX
(bu3MYECKUMHU CBOMCTBAMU; M3y4YEHHE PE3yJIbTATOB KOPPO3UH METAIIOB (BO3MOXKHO HCIOJIb30BAHHE
BHJIEOMATEPHAIOB), OCOOCHHOCTEW B3aMMOJICHCTBHS OKCHUJIA KaJbIUs M HATPHUS C BOAOU (BO3MOXKHO
MCIOJIb30BaHUE BUIEOMATEPUAOB); HCCIEA0BaHNE CBOWCTB )KECTKOW BOJIBI; MPOIIECcCa TOPEHUs sKele3a
B KHCJIOpO/i€ (BO3MOXKHO MCIOJIb30BAaHUE BUJIEOMATEPHUATIOB); MIPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peaknuii Ha WOHBI (MarHus, KaJblus, anroMuHusg, nuHKa, kenesa(ll) m kenesa(lll), memu(ll));
HaOJIIOJICHUE M OMHUCAHKE IPOIECCOB OKpAIIMBAHUS TUIAMEHU HOHAMHU HATPHUS, KA W KaJbIUs
(BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPUANIOB); HCCIIEOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA
QTIOMUHUS ¥ TUAPOKCH/IA ITUHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe «BakHelIne MeTaJlIbl
U UX COECITUHEHHUSI.

XHUMHA ¥ OKpYXkKarolas cpeia

*HoBsle MaTepuaibl U TEXHOJIOTHH. BelecTBa n Matepuabl B IOBCETHEBHON JKU3HU YEJIOBEKA.
Xumus 1 370poBbe. be3onacHoe HCMoNb30BaHUE BEIIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas
MIOMOIIb IIPY XUMHUYECKUX 0’KOTax U oTpaBieHHUsIX. OCHOBBI 3KOJIOIMYECKON TPAMOTHOCTH. ™

*Xumuueckoe 3arps3HEHHE OKpy’Karolledl cpenpl (IpeneibHasl JONyCTHMas KOHLIEHTpalUs
BemtecTB — [1/IK). Poib xumuu B penieHnn 3K0JI0ruyeckux npooiaem.™

*TIpupoaHble MCTOYHUKH YIJIE€BOJOPOAOB (Yyrojib, HNPUPOJIHBIM Ta3, HEPTh), MPOAYKTHl HUX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XVUMHYECKUH SKCIIEPUMEHT: H3ydeHUEe 00pa3lloB MaTepHalioB (CTEKJIO, CIUIaBbl METAJIOB,
MOJIMMEPHBIE MaTepUabl).™

MesxIpeIMETHbIE CBS3H

Peanuzanus MeXIpeIMEeTHBIX CBA3EH MPU U3YUYEHUH XUMHUH B 9 Kilacce OCYIIECTBISIETCS Yepe3
WCTIOJh30BaHNE KaK OOIIMX ECTeCTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATHH, SBISFOIIUXCS
CHCTEMHBIMH JUISI OT/IENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOme ecTeCTBEHHO-HAy4YHBIE TOHATHUS: HAYYHBIH (aKkT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJH3,
CHHTE3, KiacCu(UKalus, MepHOAUYHOCTh, HAOMIOICHHE, SKCIIEPUMEHT, MOJEIMPOBaHNE, U3MEPEHUE,
MOJIEITb, SIBJICHUE, TAPHUKOBBIN (D (PEKT, TEXHOIOTHS, MaTepHaIbl.

dusmuka: Marepus, aroM, OJEKTPOH, MpPOTOH, HEUTPOH, WOH, HYKJIHJA, H30TONHI,
PalMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKHUIA 3aps/l, IPOBOTHHUKH, TTOIYIPOBOIHHUKH, TUIIIEKTPUKH,
(OTO37IEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSTHHUE BEIIECTBA, I'a3, PACTBOP, pACTBOPUMOCTb,
KPHCTAJUINYECKasi peméTKa, CIIaBbl, (PU3MYECKHE BEIWYMHBI, CIUHUIBI M3MEPEHHs, KOCMHUYECKOe
IPOCTPAHCTBO, TUIAHETHI, 3BE3/161, ComHIle.

Buonorusi: ¢orocunTes, apixaHue, Ouocepa, 3KOCHUCTEMa, MUHEpAIbHbIE yI0OpeHus,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.
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['eorpadus: armocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE MOPOJIBI, MOJE3HBIE HUCKOMAEMbIE,
TOILUIMBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITIPE/IMETA «XUMMUS» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

B nenom pe3ynbratsl ocBoeHus o0yvaromumucs ¢ 3I1P yaeOHoro nmpeamera « XUMHsD) JODKHBI
COBIIQJATh C pe3yinbraTamu Paboueil mporpamMmbl OCHOBHOTO o0miero oopasoBanusi. Hamboinee
3HAYMMBIMH SIBJISTIOTCS:

JIMYHOCTHBIE PE3VYIJIbTATDI:

JIMYHOCTHBIE PE3YNbTAThl OCBOSHUS IPOTPAMMbI OCHOBHOT'O 00IIIET0 00pa30BaHMs TOCTUTAIOTCS
B Xojie OOyueHHUsI XMMHUU B €AUHCTBE y4eOHOW M BOCIHMTATEIHHOM AESITEILHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMH POCCHHCKAMHU COLIMOKYIBTYPHBIMA M JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
OPUHATHIMU B OOILIECTBE MpaBWJIaMd M HOPMaMu TMOBEJACHHS U CIHOCOOCTBYIOT IpolieccaM
CaMOII03HaHUsl, CAMOPA3BUTHUS U COLMAIM3AIMH 00Yy4arOIHXCS.

JIM4HOCTHBIE Pe3yIbTaThl OTPAKAIOT TOTOBHOCTH 00YUYaOIIUXCSI PYKOBOJCTBOBATHCSI CUCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMN U pacIIiPEHHE OIIbITa JESITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE
B YaCTHU:

1) naTproTHUYECKOro BOCIIMUTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAay4HOMY
HACJIEIUIO, IOHUMAaHUS 3HAUE€HUSI XUMUYECKOW HAyKH B )KM3HU COBPEMEHHOTI'0 00I11€CTBa, CIIOCOOHOCTH
BIIQJIETh JOCTOBEpHOW uHHGOpManKeld O TMepeloBbIX JOCTHKEHHUSIX M OTKPBITHUSX MHUPOBOH U
OTE€UYECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MHpa U OOIIECTBA;

2) rpaxIaHCKOTO BOCITUTAHHUS:

IPEJICTaBICHUS O COIIMAIbHBIX HOPMaXx U IPaBUJIaX MEKIMUYHOCTHBIX OTHOLLIEHUH B KOJJIEKTHBE,
KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOHM, YydeOHO-HCcCIe10BaTeIbCKOH,
TBOPUYECKOH U JAPYTUX BUAAX AESITEIbHOCTH, TOTOBHOCTU K pa3HOOOpa3HOM COBMECTHON JEATEIbHOCTH
MIPU BBINOTHEHUH YYeOHBIX, MO3HABATENbHBIX 3a/1a4, BBHIMOJHEHHH XHUMHUYECKUX OSKCIIEPUMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJIEHHS K B3aHMOIOHMMAHUIO M B3aMMOIIOMOIIH B TPOIECCE 3TON
y4eOHOI JesTeTbHOCTH, TOTOBHOCTU OLIEHHMBATh CBOE IMOBEJIEHHE M MOCTYIKHU CBOMX TOBapuUIIEH C
MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN OCTYIKOB;

3) IEHHOCTH HayYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUX MPEICTABICHUN O BEIECTBE U XMMHUECKON peaklMy, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH M COCTABIISIOLINX OCHOBY JUIsl TOHUMAHHUS CYIIHOCTH HAyYHOH
KapTUHBI MHMpA, IPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIbI, B3AUMOCBS3SIX
4eJI0BEKA C MPUPOJHON CPENloil, O poJI XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTE;

MO3HABATENBHBIX MOTHBOB, HANpPABICHHBIX Ha TOJYYCHHWE HOBBIX 3HAHWA 10 XHMHH,
HEOO0XOAUMBIX JUIs 0OBSICHEHUS HAOII0IaeMbIX MTPOIIECCOB U SBJICHUH;

MO03HABATENIbHON, WH(GOPMAIMOHHON M YWUTATEIbCKOW KYyJIbTYphl, B TOM 4YHCIIE€ HaBBIKOB
CaMOCTOSITENTbHOH Pa0OThl ¢ Y4eOHBIMHM TEKCTaMH, CIPAaBOYHOM JIMTEPAaTypoOH, JOCTYIHBIMHU
TEXHUYECKHMH CPEeJCTBaMH HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepeca K OOYYEHHMIO U TO3HAHHIO, JI0003HATEIbHOCTH, TOTOBHOCTH U CIOCOOHOCTH K
caM000pa30BaHUI0, TMPOCKTHONW M HCCIEIOBATEILCKOW JEATEIHPHOCTH, K OCO3HAaHHOMY BBIOOPY
HAMpPaBIEHHOCTH U YPOBHS O0YYECHHsI B TajbHEHIIIEM;

4) popmupoBaHUS KYIbTYPHI 310POBbS:

OCO3HAHHUS IIECHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOLIEHMSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKHU Ha
3I0pOBBIM 00pa3 >KU3HHU, OCO3HAHMSI MOCIEICTBUN U HENPUITUS BPEIHBIX NMPUBBIYEK (YMOTpeOIeHus
QJIKOTOJISl, HAPKOTHKOB, KYPEHHs), HEOOXOIMMOCTH COOJIIOIEHUs TpaBUiI O€30MacHOCTH TpHU
oOpallleHuU C XUMUYECKIMH BEILIeCTBAaMU B OBITY U PEaTbHOM KU3HU;

5) TpyZIOBOTO BOCITUTAHUSA:
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UHTEpeca K MPAKTUYCCKOMY U3YUeHHIO Mpodeccuil u Tpyna pa3auuyHOro poja, YBaKCHHE K
TPYAy W pe3yibTaTaM TPYAOBOH JEATCIBHOCTH, B TOM YHUCJIC HAa OCHOBE NMPHMEHEHHUS IPEIMETHBIX
3HAHUU 110 XUMHH, OCO3HAHHOTO BHIOOpA WHAMBHUAYAILHON TPACKTOPHH MPOJIOJLKEHUST 00pa30BaHUs C
Y4ETOM JTMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIICCTBCHHBIX HHTEPECOB M TOTPEOHOCTEH,
YCHEMHOW MPOPECCHOHANBHON JEATCIILHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHHM, TOTOBHOCTH
aJIalITHPOBATHCA B PO ecCHOHAIBHOM cpejie;

6) SKOJIOTHYECKOTO BOCITUTAHUS:

9KOJIOTHYECKH IIeJIECOO0PAa3HOr0 OTHOIICHUS K MPUPOJC KaK HMCTOYHUKY YKHU3HU Ha 3emile,
OCHOBE €€ CYIIEeCTBOBAaHHUS, MMOHMMAHHUS IIEHHOCTH 3J0pPOBOr0 W 0€30MacHOro obOpasa >KHU3HH,
OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DHU3HUECKOMY W IICHXHYECKOMY 3JI0POBBIO, OCO3HAHUS
[IEHHOCTU COOIOJCHUS TpaBUJl OE30MACHOTO TOBEIEHUS MpPH padoTe C BEIICCTBAMH, a TaKKe B
CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KH3HU JIIOJICH;

CHOCO6HOCTI/I HpI/IMCHﬂTB 3HaHUA, HOHy‘IaeMbIe HpI/I I/I3yT-IeHI/II/I XHUMHH, I peH_IeHI/IS'I 3aaa4,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CpEelOH, MOBBIMICHHUS YPOBHS JKOJIOTHYECKOH KYJIbTYPHI,
OCO3HAHMS TJ00ATBLHOrO XapaKTepa 3KOJOTMUYECKUX MpOoOIeM M MyTeH WX PEHICHUs MOCPEACTBOM
METOJIOB XUMHHU;

OKOJIOTHUYECCKOI'O MBIIJICHU A, YMGHI/UI pYKOBOI[CTBOBaTBCﬂ J50.%¢ B HOSHaBaTeJII:HOﬁ,
KOMMYHHUKATHBHON M COLIMAIBHOM MPAKTUKE.

METAIIPEJIMETHBIE PE3VJIbTATDI

MertanpeamMeTHbIe pe3yiibTaThl OCBOCHHS 00pPa30BaTEIbHOW MPOTPAMMBI [0 XMMHHU OTPAXKAIOT
OBJIa/ICHUE YHUBEPCAILHBIMHU II03HABATEIILHBIMU JICHCTBUSMH, B TOM YHUCIIE:

1) 0a30BbI€ JOrHYECKHE ICHCTBU:

BBISIBJIATH MIPUYMHBI U CJCICTBHS MPOCTHIX XUMHUYCCKHUX SBICHUM;

OCYILECTBIISATH CPABHEHUE, KIACCUPUKAIINIO XMMUICSCKHX BEIICCTB 110 3aJaHHBIM OCHOBAHHSIM H
KPUTEPHSIM TSl YKa3aHHBIX JIOTHYECKHUX OIIepaIlvii;

CTPOUTH JIOTUYECKOE CYKIEHHE TII0CIe NpPEABApUTENBHOIO aHajiu3a, BKIOYAolIee
YCTaHOBJICHHE TPUYNHHO-CJICICTBEHHBIX CBS3EH

CO3/1aBaTh, PUMEHSTh U MPEOOPA30BBHIBATH 3HAKU U CUMBOJIIBI, MOJICIIA U CXEMBI JIJISl PEIICHHS
y4eOHBIX U IMO3HABATEIBHBIX 3324 C TOMOMIBIO M1e/1arora;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE XUMUYECKUX MPOLIECCOB M UX TOCIEICTBUS;

2) 0a30BbIC UCCIIEIOBATEIILCKUE ICHCTBHS:

C TMOMOIIBI0 TEeAarora MPOBOJUTh XUMHUYECKHI OMBIT, HECIOXKHBIA DJKCIEPUMEHT, IS
YCTaHOBIICHHSI 0COOEHHOCTEW 0OBEKTa M3ydeHHsI, IPUUYNHHO-CICICTBEHHBIX CBSI3€H M 3aBHCUMOCTEH
00BEKTOB MEXKIY COOO0M;

C TIOMOIIbIO TIe/larora WM CaMOCTOSITENIbHO (OPMYIUpPOBaTh OOOOLIEHUS M BBIBOJBI IO
pe3ynbTaTaM MpOBEACHHOTO HAOMIOICHUS, OMBITA;

3) pabota ¢ nHOpPMAITHEIA:

BBISIBIIATH JAe(PUIUTHI HHPOPMAIIMHU, JAHHBIX, HEOOXOIUMBIX JUIsl PEIICHUS MOCTaBJICHHOU
3aJ1auu;

peoOpa3oBLIBATH HHPOPMAIIHIO U3 OJTHOTO BUAA B APYToi (TaONIUIly B TEKCT U TIp.);

WCKaTh WM OTOMpaTh HH(OPMAIIHIO WM JaHHBIC U3 HCTOYHUKOB C YUETOM MPEI0KEHHON
y4eOHOM 3a/1auM U 3aJJaHHBIX KPUTEPHUEB.

OBnajieHne yHUBEPCATbHBIMU Y4€OHBIMU KOMMYHUKATUBHBIMH J€HCTBUSMU:

OpraHU30BBIBATH YU€OHOE B3aUMOJICHCTBUE B IpyNIe (ONpeneisTh OOIIMe eI, pacpeaesTh
poJu, 10TOBapUBaThCs IPYr ¢ APYTOM M T. 1.).

C MOMOIIBIO TEeJarora WM CaMOCTOSITEIbHO COCTABJIATH YCTHbIE W NMUCbMEHHBIE TEKCTHI C
HCI0JIb30BAaHNEM WILTIOCTPATUBHBIX MAaTEPUAIIOB JUUIS BBICTYIUIEHUS NIEpE]] Ay AUTOPUEH;

OpPraHU30BbIBaTh y4eOHOE COTPYJHUYECTBO U COBMECTHYIO JAEATENBHOCTh C YUYUTEIEM H
CBEpCTHMKaMM; paboTaTh MHAWBUAYAILHO M B TpYIIE: HAaXOAWUTh OOIIee pPELICHHE U pa3periaTh
KOH(UIMKTBI HA OCHOBE COTJIACOBaHMS IMO3ULUI U y4eTa HHTEPECOB; (POPMYIHPOBATh, ApPIYMEHTUPOBATh
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U OTCTauBaTb CBOE MHEHUE;

OLICHMBATh KayecTBO CBOEro BKJaJa B OOWMI MNPOAYKT, NPUHUMATh U Pa3JENiTh
OTBETCTBEHHOCTb U MPOSABIIATH TOTOBHOCTD K IPEJOCTABICHUIO OTUYETA [1€PE IPYNIION.

OBnazneHre yHUBEPCAIbHBIMU Y4EOHBIMH PETYISITUBHBIMU ACHCTBUSIMHU:

oOHapyxuBaTh W (OPMYITUPOBATH Y4YEOHYIO TIpoOJIeMy, ONpEeAeNsITh Melb Y4eOHOM
NEeSATEIbHOCTH;

BJIa/IETh OCHOBAaMHU CAMOKOHTPOJISI, CAMOOLEHKHU, NPUHATUS PELIEHUH U OCYLIECTBICHHUS
OCO3HAaHHOTO BhIOOpa B y4eOHOH M MMO3HABATEIHLHON JAESITeNbHOCTH;

COOTHOCHUTbH CBOM JIEHCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYLIECTBIISITH KOHTPOJIb CBOEH
NEeSTeNIbHOCTH B MpoOIlecce IOCTUKEHHS pe3yibTara, OMpEeIeNiaTh CIOCOObl IEHCTBHII B paMKax
IIPEJJIOKEHHBIX YCIOBUI W TpeOOBaHUM, KOPPEKTUPOBATH CBOMU JIEWCTBUS B COOTBETCTBUHU C
WU3MEHSIOIIEHCS CUTYallUeH;

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IJIaH €€ U3MEHEHMUS],

MPeBUIETh TPYIHOCTHU, KOTOPhIE MOTYT BOSHUKHYTh IIPU pPEIlIeHNU y4eOHOH 3a1auu;

MOHUMATh MPUYHMHBI, IO KOTOPHIM HE OBLI JOCTHUTHYT TPeOyeMbIil pe3yabTaT AesATEIbHOCTH,
OTIpeENsATh TO3UTUBHBIC U3MEHEHUS U HallpaBJIeHUs, TpeOyroliue AanbHeiield padboThl;

OCO3HAHHO OTHOCUTBCS K JPYTOMY YEJIOBEKY, €T0 MHEHHUIO.

[NPEAMETHBIE PE3VIJIBTATHBI

B cocraBe mnpeAMETHBIX pe3ydbTaTOB II0 OCBOCHHMIO O00S3aTEIbHOIO  COJIEPIKAHUS,
YCTaHOBJICHHOT'O JaHHOH PenepanabHOi pabouell MporpaMMOH, BBIIEISIOT: HAyYHbIE 3HAHUS, YMEHUS U
CTOCOOBI JICUCTBHM, crenupuveckue s ydeOHOro mpeamera «XUMHS», BUIBI JIEATEIHHOCTH II0
IIOJyYEHHUIO HOBOT'O 3HAHMs, €0 MHTEpIpeTaly, MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IMUHBIX
Y4eOHBIX U HOBBIX CUTYaIUsIX:

IIPEJICTaBICHUE O 3aKOHOMEPHOCTAX M II03HABAEMOCTH SBJICHUN IPUPOABI, ITOHUMAaHHE
OOBEKTUBHON 3HAUMMOCTH OCHOB XMMHMUYECKON HAayKH Kak O00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMIIOHEHTa 0OOlIel KylbTyphl U MPAKTUYECKON AEATEIbHOCTH YeNIOBEKa B YCIOBHUSX COBPEMEHHOIO
oO1iecTBa; MOHUMaHUE MECTAa XUMUHU CPEJIU APYTUX €CTECTBEHHBIX HAYK;

BIIaJICHUE OCHOBAaMU IIOHATUITHOTO aIlliapaTa i CUMBOJIMYECKOTO A3bIKa XUMUH JJI1 COCTABIICHUS
(hopMyJ1 HEOPraHMYECKHUX BEILIECTB, YypaBHEHU N XMMHUECKHUX peaKkuil (C Oropoi Ha alropuT™M yueOHBIX
neWcTBuil); BiazgeHue ocHoBamMM Xxumuueckoil HomeHkinatypsl (IUPAC u TpuBHanbHOW) W ymMeHHe
UCIOJb30BaTh €€ M PpElIeHUs ydeOHO-IIO3HABAaTEIbHBIX 3a/1ady C IOMOIIBIO YYUTENd; YMEHHE
MCMOJIb30BaTh MOJIENU JUIsl OOBSICHEHUSI CTPOEHHUS aTOMOB M MOJIEKYJI IO QJITOPUTMY C ONOpPOH Ha
OIIpeEIICHUS;

IIPEACTABICHUE O CUCTEME XMMHUYECKUX 3HAHWM U YMEHHME C IOMOILIBIO YUYMUTEIs IMPUMEHATH
CUCTEMY XUMUYECKHUX 3HAHUH JIJI YCTAHOBJICHUS B3AMMOCBS3€M MEX 1y NU3yYEHHBIM MaTEPUAIIOM U ITPU
MOJly4YeHUH HOBBIX 3HAHUHM, a TakKe B Mpollecce BBINOJHEHMs Y4eOHbIX 3aJaHMi W mpu pabote C
MCTOYHUKAMU XUMHUYECKON HHPOpMAIINK, KOTOpasi BKIIOYAEeT:

BAKHEUILINE XUMUYECKUE IIOHATHS: XUMUYECKUM JIIEMEHT, aTOM, MOJIEKYJa, BEIECTBO, IIPOCTOE
U CJIO’KHOE BEILECTBO, ONHOPOIHAS K HEOTHOPOIHAS CMECh, OTHOCUTENIBHBIC AaTOMHAS X MOJIEKYJISIpHAs
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAacca, MOJISIPHBIN 00bEeM, OKCHJI, KUCIIOTa, OCHOBAHHE,
conb (cpeaHsisl), XMMHUECKas peakius, peakUUH COEJAMHEHHUS, DPEaKIMH pa3joKEHUs, peakluu
3aMeIIeHUs, peakluuu OOMeHa, TeIUIOBOW 3((EeKT peaklMu, 3K30- U IHIOTEPMUYECKHE PEaKIHH,
pacTBOp, MaccoBas NOJsI XMMHYECKOTO JJIEMEHTAa B COCJUHEHMM, MAacCcOBas JOJA M IPOLCHTHAS
KOHIIGHTPALlMsl BEIIECTBA B PAcTBOPE, SIPO aTOMa, HJIEKTPUUECKUH CIIOW aroma, aTOMHas opOUTalb,
paguyc aTroma, BAJIEHTHOCTb, CTENEHb OKHUCIICHMS, XMMHYECKAsl CBS3b, AJIEKTPOOTPHULATEIBHOCTD,
MIOJISIPHAS. U HENOJIAPHAsl KOBAJIEHTHAs CBsI3b, HOHHAS CBs3b, METAJUINYECKAs CBsI3b, KPUCTAJUIMUECKAs
pelieTka (aToOMHasi, HOHHas, METaJUTMUECKasi, MOJIEKYJIsIpHasi), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HE
AJIEKTPOJIUT, DICKTPOJUTHYECKAsT JUCCOLMAIMS, PEAaKIUH HOHHOrOo OOMEeHa, OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PCAKLUU, OKHUCIHTENb W BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBIICHHE,
AJIEKTPOJIN3, XMMUYECKOE paBHOBECHE, OOpaTUMBbIC U HEOOpAaTUMbIE PEaKLUU, CKOPOCTh XUMHUYECKON
peakimy, KaTaau3aTop, npeaensHo gonyctumas koHneHTpauus (I1J1K), koppos3us MeTamios, CIUIaBbl,

13



OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHH: 3aKOH COXpaHEeHHs Macchl, llepuoguyeckuil 3aKoH
1. 1. MenneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOTrajpo;

TEOPUH XMUMHUHU: aTOMHO-MOJIEKYJISIpHAsT TEOPHsl, TEOPUS DJICKTPOIUTUUECKON AUCCOLMAIINY, a
TaK)K€ IMPEJICTAaBICHUS] O HAyYHBIX METOJAaX IO3HAHHSA, B TOM YHCJIE DSKCIEPUMEHTAIbHBIX U
TEOPETHUYECKUX METOJIaX MCCIICIOBAHMUS BEILIECTB U U3yUYEHUS XUMUUYECKHUX PEaKIIHii;

MIPEJICTABICHUE O MEePUOJUYECKON 3aBUCUMOCTU CBOICTB XHMHUYECKUX 3JIEMEHTOB (paauyc
aToMa, d3JIEKTPOOTPULIATETBHOCTh), MPOCTBIX M CJIOKHBIX BEIIECTB OT IOJOKEHUSI 3JIEMEHTOB B
[lepuoanueckoit cucreme (B MalibIX HMEPUOAAX M TVIABHBIX MOATPYIIAX) M 3JIEKTPOHHOTO CTPOCHUS
aToMa; yMeHHUE OOBSCHATH CBS3b IMOJIOKEHUs dJeMeHTa B lleproamueckoil CUCTeMe C YHCIOBBIMU
XapaKTepUCTHKAMHU CTPOEHUS aTOMOB XMMHMYECKUX AJIEMEHTOB (COCTaB M 3apsj Aapa, o0llee 4ucio
3JIEKTPOHOB), PACHpPE/ICICHUEM JJIEKTPOHOB [0 JHEPreTUYECKMM YpPOBHSIM aTOMOB II€PBBIX TpEX
MEePHUOJIOB, Kallusl U KaJblHs; KIacCu(PUIUPOBATh XUMUYECKHE 3JIEMEHTHI C OMOPOI Ha OmpesesieHus
¢u3n4IecKoro cMpicia HU(POBBIX JaHHBIX IEPUOANIECKON TaOIUIIBL;

YMEHHE KJIACCU(PUIIUPOBATH XUMUYECKUE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA M XUMUYECKHE
PEaKIIMH C OTIOPOM Ha CXEMBI; OMPEACIIATh BAIGHTHOCTh M CTEIIEHb OKUCICHUS! XUMUYECKHUX DJIEMEHTOB,
BUJI XMMHUYECKON CBS3M M THI KPUCTAJUIMUECKON CTPYKTYpHI B COCIMHEHUSX, 3aps/l HOHA, XapaKTep
Cpelnbl B BOJHBIX pacTBOpax BEHICCTB (KUCIOT, OCHOBAHMI), OKUCIHUTEIb W BOCCTAHOBHUTENb IO
ITOPUTMY YUEOHBIX IEHCTBUM;

YMCHHE XapaKTepU30BaTh C OMOPOH Ha cXeMy (PU3NYECKUE M XUMHUYECKHE CBOMCTBA MPOCTHIX
BelIeCTB (KUCIOPOJ, 030H, BOJAOPOJ, rpadur, anMas, KpeMHHI, a30T, ¢hocdop, cepa, XJIop, HATPHil,
KaJIni, MarHuii, KajablUd, aTIOMHHHUM, *EJIe30) M CIOXKHBIX BEIIECTB, B TOM YHCJIE HX BOJHBIX
pacTBopoB (BO/Aa, aMMHAK, XJIOPOBOAOPOJ, CEPOBOAOPOJ, OKCUABI M THAPOKCHABI MeTamoB [ - 1A
rpymn, amomunus, meau (1), nunka, sxenesa (11 u 11I), okcuast yrnepona (11 u IV), kpemuus (IV), azora
u docdopa (Il u V), cepsr (IV u VI), cepuucras, cepHas, a3otucras, a3oTHasi, pochopHasi, yroiabHas,
KpPEMHHEBasi KUCJIOTa UM UX COJIHM); ONHUCHIBATH C OMOPOM Ha IUIaH M KIIOYEBBIC CIIOBA; yMEHHUE
MIPOTHO3UPOBATh M XapaKTEpPU30BATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS
MOCJIe TIPEABAPUTEIILHOTO aHAIM3a T10]T PYKOBOCTBOM T€Iarora, IpuMeHEHUE BEIIECTB B 3aBUCHMOCTH
OT WX CBOICTB, BO3MOXXHOCTh MPOTEKAHHS] XUMHUYECKHUX IPEBpAICHUH B Pa3IMYHBIX YCIOBHSIX,
BIIMSIHUE BEIIECTB M XMMHYECKUX MPOIECCOB HA OPTraHW3M YENOBEKA M OKPYXKAIOIIYI0 TMPUPOIHYIO
cpeny;

YMEHHUE COCTaBIISATH MO 00pasily, cXeme, alrOpUTMy yUeOHBIX ACHCTBUN MOJIEKYJSPHBIE U
WOHHBIC YpaBHEHMsI peakiuil (B TOM 4YHCIE pEakuid HMOHHOrO OOMEHa U OKUCIHTEIhHO-
BOCCTAHOBHTEJIBHBIX PEAKIIHiA), HILTFOCTPUPYIOINX XUMHUUYECKHE CBOMCTBA M3YUEHHBIX KJIACCOB / rpyIII
HEOPraHMUYECKUX BEIIECTB, a TAKXKE MOITBEPKIAIONIUX TeHETHUYECKYIO B3aMMOCBSA3b MEXKYy HUMU;

YMEHUE BBIUUCISATH OTHOCUTEIHHYIO MOJIEKYSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTAa B COECJMHEHUH, MAaCCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, KOJIUYECTBO
BEIIIECTBA U €r0 Maccy, 00bEM ra3oB ¢ ONMOPO Ha o0IIHe POPMYIIBI; YMEHHUE TPOBOJIUTH PACUETHI 11O
YPaBHEHUSM XUMHUYECKHUX PEAKIINA U HaXOTUTh KOIMYECTBO BEIIECTBA, 00bEM U MACCy PEareHTOB MU
MPOJYKTOB PEAKIUHU C ONIOPO Ha o0pasel], aIrOpUTM yueOHbBIX IeHCTBUM;

BJIa/ICHYE OCHOBHBIMU METOJAMH HAyYHOTO NTO3HaHUS (HaOII0IeHIE, N3MEPEHHE, IKCIIEPUMEHT,
MOJICIIMPOBAHNE) TPU M3YyYEHUU BEHICCTB U XMMHYECKUX SBIICHUU C OTIOPOM HAa alTOPUTM YUEOHBIX
NeNCTBHI; yMeHre c(hOpMyIUPOBATH MPOOIEMY U MPEJIOKUTD ITYTH €€ PEIISHUS C TOMOIIIBIO Mearora;
3HaHWE OCHOB 0e30macHOi paboThl ¢ XWMHWYECKMMH BEIIECTBAMH, XHMHYECKOW TMOCYION H
71a00paTOPHBIM 000PYIOBaHUEM;

HaJUYHe MPAKTHYECKUX HABBIKOB TUTAHUPOBAHMS M OCYIIECTBICHHS CICTYIONTUX XUMHUYECKUX
OKCIIEPUMEHTOB MO/ PYKOBOJCTBOM YYHTENs C OOCYXKICHHEM IUJIaHa padOThl WM COCTAaBICHHUEM
TaOJIUIIBI:

W3YYEHHE U ONrcaHue GU3NYECKUX CBONCTB BEIIECTB;

03HAKOMJICHHE ¢ (PU3NIECKUMU U XUMUUIECKUMH SIBJICHHUSIMU;

OTIBITHI, WLTIOCTPUPYIOIINE MTPU3HAKY MPOTEKAHUS XUMUUYECKUX PEaKIIN;

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: CMecei;

MOJIy4YeHUE KUCTOpOAa U U3yUYE€HHUE €r0 CBOUCTB;
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MOJTyYeHHUE BOJIOPO/Ia U U3YUCHHUE €T0 CBOWCTB;

MOJIyYEHHUE YIIIEKHUCIIOTO ra3a u U3y4eHHe ero CBOMCTB;

MOJTy4YeHUE aMMHaKa ¥ U3YYCHHE €r0 CBOICTB;

MIPUTOTOBJICHHE PACTBOPOB C OMPEIEIIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA;

WCCJICIOBAHKE U OTMCAHNE CBOMCTB HEOPTraHMYECKHX BEIIECTB Pa3IMYHbIX KJIACCOB;

NPUMEHEHHE WHIANKATOPOB (JJaKkMyca, MeTWiIopaHka U (eHondranenHa) g OnpeaeieHus
XapakTepa cpeibl B pacTBOPax KUCIOT U MIEI0YCH;

M3YyYEHHE B3aUMOJICHCTBUS KHUCIOT C METajulaMH, OKCHUIAMH METaUIOB, PACTBOPHUMBIMU U
HEPACTBOPHMBIMU OCHOBAHUSIMH, COJISIMU;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHHUI;

BBITECHEHHUE OJTHOTO METaJUIa APYTUM U3 pacTBOpa COJIH;

uccienoBanre aM()OTEPHBIX CBONCTB TMIPOKCUIOB aJTIOMUHUS U [IUHKA;

pellleHrne DKCIEPUMEHTANbHBIX 3agad 1o TeMe «OCHOBHBIE KJIacChl HEOPTaHUYECKUX
COCITUHEHHI;

pElIeHHEe YKCIIEPUMEHTATBHBIX 33134 10 TeMe «IEKTPOTUTHICCKASI TUCCOIUALINSY,

peleHre SKCIePUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHeillre HeMeTalIbl U X COSTUHEHUS,;

pelIeHHe YKCIIEPUMEHTATIBHBIX 33134 10 TeMe «BakHeHre MeTauTbl U UX COCTHMHCHUS,

XUMHUYECKHE JKCHEPUMEHTHI, WLIIOCTPUPYIONINE MPU3HAKU MPOTEKAHUS pEeakUuid HOHHOTO
oOMeHa;

KaueCTBEHHBIC PEaKIMK Ha MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX MOHBI: XJIOPHU-, OpOMHUI-,
nonua-, cynbdar-, pocdar-, kapooHAT-, CHIMKAT-aHUOHBI, THIPOKCH/-UOHBI, KaTHOHBI aMMOHUSI,
MarHusi, KaJbllus, aTFOMUHUS, Jkene3a (2+) u xenesa (3+), meau (2+), IMHKa;

YMEHHE NIPEJICTABIISITh PE3yIbTaThl SKCIIEPUMEHTA B ()OpME BBIBOJIOB, I0KA3aTEILCTB, IPpa(uKoB
Y TaOJUI U BBISIBIISITH SIMIIUPUYECKIE 3aKOHOMEPHOCTH;

BIIQJICHUE TIpaBUJIaMU O€30MaCHOT0 OOpallleHHs C BEIIeCTBAMH, HCIOJb3YEMbIMH B
MOBCETHEBHOM JKU3HM, a TAK)KE MIPABUIIAMU TIOBEJICHUS B LIENAX cOEpPEeKEHUs 3J0OPOBBS H OKPYKAIOIIEH
MIPUPOJTHON CpeJibl; MOHUMAaHKE Bpeia (ONaCHOCTH ) BO3ICHCTBHS Ha )KUBBIC OPTaHU3MBI OTIPE/ICIICHHBIX
BEIIECTB, a TAKXKE CIIOCOOOB YMEHBIIIECHHS U MPEJOTBPAIICHHUS UX BPEAHOTO BO3/ICHCTBHS; TOHUMAaHUE
3HAUYEHUS )KUPOB, OCIIKOB, YIIICBOJIOB JIJIsi OPraHW3Ma YeIOBEKa,

BIIQJICHHE OCHOBAMH XUMHYECKOW TPaMOTHOCTH, BKJIOYAIOMIEH YyMEHUE TPaBUIBHO
WCIIOJIb30BaTh M3yUCHHBIC BEIIECTBA U MAaTEPHAIBI (B TOM YUCIIe, MUHEPAIbHBIC yI0OPSHHUS, METAIIITBI
U CIUIaBBI, MPOJAYKTHI MEPepadOTKHU MPUPOTHBIX UCTOYHUKOB YIIIEBOJOPOAOB (YIJIsl, MPUPOIHOTO rasa,
He(TH) B OBITY, CEITbCKOM XO3SICTBE, HA TPOU3BOJICTBE; YMEHHUE MPUBOAUTH MIPUMEPHI MPABUIHLHOTO
MCIOJIb30BaHUS U3YYECHHBIX BEIIECTB U MaTEPHUAIIOB;

YMEHHE yCTAHABIUBATh CBSI3U MEXKIY peaabHO HAOII0JaeMBIMH XUMUYCCKUMU SBICHUSIMU H
MpoLeccamMy, MPOUCXOIAIIIMHI B MAKPO- U MUKPOMHUPE, OOBICHITH MPUIHNHBI MHOTOOOPAa3Hsl BEIIECTB;
YMEHHE WHTETPUPOBATh XUMHYECKHUE 3HAHUS CO 3HAHHUSIMH JIPYTHX YYEOHBIX MPEJAMETOB C TOMOIIBIO
nearora;

mpeAcTaBiIeHHe O cdepax NpodhecCHOHATBLHON NEATebHOCTH, CBSI3aHHBIX C XHUMHEH W
COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMHU Ha JIOCTIKEHUSX XMMHUUYECKON HAYKH; HATMYUE OMBITA
paboOThI ¢ Pa3IMYHBIMA UCTOYHUKAMU WH(POPMAIUU 10 XUMHH (HAYIHO-TIOMYJISpHAS JHUTEpaTypa,
CIIOBapH, CIPaBOYHHUKHU, HHTEPHET-PECYPCHI) C OMOPO Ha aIrOPUTM: YMEHHE OOBEKTHBHO OILIEHHUBAThH
WH(OPMAIIHIO O BEIIECTBAX, X MPEBPAIICHUSX U MPAKTHICCKOM MTPUMCHCHHUH.

TpeboBaHusi K TPEIMETHBIM pe3yJlbTaTaM OCBOEHHS Y4YeOHOro rmpenMera «XUMHUSI»,
pacripeielIeHHbI€ 110 T0/1aM 00y4YeHuUs

Pe3ynbratel o rogaM GopMyJIHupyrOTCs M0 NPUHIUITY 100aBJI€HNS HOBBIX PE3YJIbTaTOB OT rojia
K TO/ly, YK€ Ha3BaHHbIE B IPEIBIIYILNX IoJax MMO3ULMH, KaK PAaBUJIO, JOCIOBHO HE NOBTOPSIOTCS, HO
YUUTBHIBAIOTCS (PE3yJIbTaThl OUYEPEIHOTO Tojia MO YMOJIYAHUIO BKIIIOYAIOT PE3YyJbTaThl MPEIbITyLINX
JIeT).
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8 KIIACC

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHUX IOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT,
IIPOCTOE BEILIECTBO, CJIOXKHOE BELIECTBO, CMECh (OAHOPOAHAsT M HEOJHOPOAHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHASI aTOMHasi U MOJIEKYJIIpHAash Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Mmacca,
MaccoBasi 101 XUMHUECKOTO 3JIEMEHTA B COSTMHEHUH, MOJISIPHBIN 00BbEM, OKCHJI, KUCIIOTA, OCHOBAHHE,
COJlb, *3JIEKTPOOTPULATEIBHOCTH®, CTENEHb OKMCIEHMS, XHUMHUYECKas peakuus, Kiaccu(ukarus
peaxkuuii: peakliui COEIUHEHMS], PEAKLIUH PA3JI0KEHUS, PEAaKLIUH 3aMEILEHUs, peakuu oOMeHa, IK30- U
SHIOTEPMHUECKUE PEAKLUH; *TEII0BOM 3(PPeKT peakuuu™; sapo aToMa, 3JIEeKTPOHHBIN ClIoi aToma,
aToOMHast OpOUTaJb, pailyCc aTOMa, XUMHUECKas CBs3b, MOJISIPHAsl U HEMOJISIpHAsl KOBAJICHTHAS CBS3b,
MOHHAs CBS3b, UOH, KATUOH, aHUOH, PaCTBOP, MaccoBas J10JIs BEIeCTBA (IIPOLIEHTHAs! KOHLIEHTpalKs) B
pacTBope;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKHX HMOHATHUH (CM. 1. 1) U IPUMEHATHh 3TU
MOHSTHSI TIPU ONMCAHUU BEILIECTB U X IPEBPALLCHHUI;

UCIOJIb30BaTh XMMHMUYECKYI0 CUMBOJIMKY Ul COCTaBJIeHUS (DOpPMyJ BELIECTB, MOJIEKYJISAPHBIX
YpaBHEHUH XUMHUYECKUX PEaKLIUi, 3JIEKTPOHHOTO OajaHca;

OIpeNieNATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX; CTEIICHb OKUCIICHUS
3JIEMEHTOB B OMHApPHBIX COEAMHEHUSX C ONOPOM Ha OINpEAESeHHs, B TOM YUCJIE CTPYKTYPUPOBAHHBIE;
IPUHAJICKHOCTh BELIECTB K ONPEIENEHHOMY KJIACCy COEIMHEHHMH Mo (opMynam; BHUJ XUMHYECKOH
CBSI3M (KOBaJEHTHAs U MOHHAsA) B HEOPTAaHUYECKUX COEIMHEHUSX;

MMETH NPEICTABICHUE O CUCTEME XMMHYECKHUX 3HAHUH, YMETH C IIOMOLIBIO YUUTEIIS IPUMEHSITh
CUCTEMY XMMUYECKUX 3HAHUH, JIJIsl yCTAHOBJIEHMSI B3aUMOCBSI3U MEXKIY U3yUYEHHBIM MaTEpHUajIoM U NpU
IIOJlyYeHUH HOBBIX 3HAHMM, a Takke NpU paboTe C HCTOUHHMKAMU XMMHUYECKOH HHGpOpMaluu.
OpueHTHPOBATHCS B TIOHATHIX U ONEPUPOBATh KIMU HA 0a30BOM YpOBHE, IPUMEHSTH MPH BBHITIOJTHEHUT
y4eOHBIX 3a/laHUH U PELICHUH pAaCUeTHBIX 33/1a4 C OIIOPOM Ha alrOpUTM y4eOHBIX JeHCTBUI H3yUEHHbIE
3aKOHBI M TEOpUHU: 3aKOH coxpaHeHus Macchl, I[lepuoanueckuii 3axon /.M. MenneneeBa, *3akoH
MIOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJipo; aTOMHO-MOJEKY/sipHas Teopusi. COOTHOCUTh 0003HAYECHHUS,
KOoTopble uMeroTcst B Tabnuue «llepuonnyeckas cuctema xumuueckux snemeHToB [[. . MenzaeneeBa»
C YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX HJIEMEHTOB (COCTaB W 3apsij spa,
o011ee YMCIIo 3JIEKTPOHOB M PAaCHPEEIICHNE UX 10 3JIEKTPOHHBIM CIIOM);

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHThI; HEOPIraHWYECKHE BEIIECTBA; XUMUUECKUE PeaKIuH
(o 4YMcay M COCTaBy Y4YacTBYIOIIMX B PEaKUUHU BEIIECTB, MO TEMJIOBOMY 3((eKTy, Mo U3MEHEHUIO
CTETIEHU OKUCIIEHUS! XUMHUECKUX JIEMEHTOB) C ONOPOH HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIJIACCOB,
MOATBEPKasi ONMCAHUE NPHUMEpPaMH MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMHYECKHX
peakuuil C OIOPON Ha CXEMBI;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHUS; BO3MOKHOCTH
MPOTEKaHUS XHWMHUYECKUX TPEBpAIleHU B pa3jIMYHbIX YCJIOBUSAX IIOCNIE€ TpeABapUTEIHHOIO
0OCYXKIEHHS C MeJarorom;

BBIUHCIISTH OTHOCUTENBHYIO MOJIEKYJISAPHYIO U MOJISIPHYIO Macchl BEIIECTB; MAacCOBYIO JOJIO
XMUMHYECKOT0 3JIeMeHTa Mo (popMysie COeAMHEHUsI; MACCOBYIO JOJIIO BEIIECTBA B paCTBOPE; MIPOBOIUTH
pacy€Tsl IO YPAaBHEHHUIO XMMHYECKOM PEAKIIMK C OITOPOH Ha alTrOpPUTM;

IIPUMEHSTH OCHOBHBIE ONIEPAllMK MBICIIUTEIBHON AEATEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHUE,
00o001IeHne, cucTemMaTu3anus, Kiaccu(uKalns, BbISIBICHUE NPUYNHHO-CIIEICTBEHHBIX CBSI3eH — JUId
U3YYEHHs CBOMICTB BEIIECTB M XMMHMUYECKHUX pEaKIMMH; €CTECTBEHHO-HAYYHBIE METOJbI IO3HAHUS —
HaONo/leHne, W3MEpEeHUe, MOJEIUPOBAHHUE, HKCIEPUMEHT *(peaJlbHbIi M MBICIEHHBIN)* 1mof
PYKOBOJCTBOM II€Arora;

CJIeIOBaTh MpaBUiIaM MOJb30BaHUS XUMHUECKON NOCYI0H U 1a00paTOpHBIM 000PYJOBaHUEM, a
TaKXke IpaBUjaM OOpallleHUs] C BEUIECTBAMH B COOTBETCTBMM C HMHCTPYKIUSMH IO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BOIOPOIA
U KHCIIOpOJa), NPUTOTOBJIIEHHUIO PAacCTBOPOB C OINPEAEIEHHOW MacCOBOW J10JIell PacTBOPEHHOIO
BEIICCTBA; IUIAHUPOBATh U IPOBOAMTH XMMHUYECKUE JKCIIEPUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB
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menodyeid M KUCIOT C TMOMOIIBI0 MHAMKATOPOB (JakMyc, ¢eHonpTalenH, METUJIOpaHX H Ap.),
MOATBEPKIAIOIIUX KAYECTBEHHbIN COCTaB HEOPraHUYECKHUX BEIIECTB (Ka4eCTBEHHBIE PEaKI[UU HA HOHBI)
10/ PYKOBOJACTBOM II€1arora.

9 KJIACC

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHH: XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTHOH, aHHOH, TPOCTOE BEUIECTBO, CII0)KHOE BELIECTBO, BAJICHTHOCTH, JJIEKTPOOTPUIIATEIBHOCTb,
CTENEHb OKHUCJICHUS, XUMHUECKasl peaklus, XUMHUECKas CBsI3b, *TEIUIOBON 3(PPEKT peakuu, MOJb™,
MOJISIPHBI  00BEM, pacTBOpP; DSJCKTPOJIUTHI, HEINEKTPOIMUTHI, SJICKTPOIUTHYECKAs IUCCOLUAIINS,
peaKkiMy MOHHOrO0 OOMEHa, KaTalnu3arop, *XMMHUYECKOe paBHOBECHE, OoOpaTHMble U HEoOpaTHMbIE
peaKkuu™, OKUCIUTENFHO-BOCCTAHOBUTEIbHBIC PEaKIH, OKHCINTEIb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAQHOBJICHHE, aJIOTpOnus, aM(OTepHOCTb, XHUMHUYECKas CBA3b (KOBaJEHTHas, WOHHAs,
METaJUIn4YecKas), KPUCTAJUINYECKasl peméTka, *KOppo3usi METAIJIOB, CIUIABBI; CKOPOCTh XUMHUYECKOM
peakuuu™, npenensHo gomycrumas konuentpanus (I1/1K) semectsa;

WLTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHH (CM. 1. 1) M IPUMEHSTH 3TH
MOHATUS NPU OIMCAHUU BELECTB U MX NPEBPALICHUM;

UCTIOJIb30BaTh 3HAKW M CHUMBOJIBI JUIsI (DPUKCAI[MM PE3YJIbTATOB HAOIIOJCHUN, COCTaBJICHUS
(dopMyI1 BELIECTB U YpaBHEHUH XMMHUYECKUX PEAaKLUi, 3alMCH JaHHBIX yCIOBUH 3aau. Mcronp3oBaTh
obo3HaueHus, nmeronmecs B [lepuonudeckoit cucteme 1 TabIMIE paCTBOPUMOCTH KUCIIOT, OCHOBAHUH
U coJIel B BOJIE JUIS BBIMIOJIHEHUS 3a/1aHUi.

OTIpEeNeNATh BAJCHTHOCTb M CTENEHb OKWCIICHUS XMMHUYECKHX JJIEMEHTOB B COCIMHEHUSX
Pa3IMYHOIO COCTaBa; MPUHAUIEAKHOCTh BEIIECTB K ONpPe/IeIEHHOMY KJIacCy COCIUHEHUN ¢ OIOpol Ha
OTIpeJIeJICHUs, B TOM YHUCIIe CTPYKTYPHUPOBAHHBIC, BUJbl XUMHUYECKOHN CBS3M (KOBaJCHTHAs, MOHHAS,
METaJUINYecKas) B HEOPraHMYECKUX COEIMHEHMAX; 3apsil MOHA 110 XMMUYECKOH (opMmyre; XapakTep
cpeapl B BOAHBIX PACTBOpAxX KUCIOT M INENOYEH, *THUN KPUCTAIUIMYECKOW PEHIETKH KOHKPETHOTO
BeEllleCTBA™;

packpeiBaTh cwmbici [lepuonnueckoro 3akona /.M. MenpeneeBa M IEMOHCTPUPOBATH €rO
NOHMMaHHe: *OmHUChIBaTh M XapakTepu3oBaTh™ TabmuuHyro (opmy Ileproanueckoit cucTembl
XUMHUYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATHS «rjaBHas mnoarpynmna (A-rpymma)» U «11o0o4Has
noarpynna (b-rpymnna)», Manblie 1 60JbIINE TEPUO/BI; *COOTHOCUTH™ 0003HAUEHMSI, KOTOPbIE UMEIOTCS
B TIEPUOIMYECKON TaOmuIle, C YHCIOBBIMH XapaKTEPHUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsij A1pa, 00Ilee YUCIO 3JEKTPOHOB U PACHpeesieHHe UX MO 3JIEKTPOHHBIM
CJIOSIM); *OOBACHATH™ O0IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHMUYECKHX JJIEMEHTOB U UX
COEZIMHEHUH B IpejiesiaX MaJIbIX MepHUO/I0B U TJIaBHBIX MOATPYII ¢ YYETOM CTPOEHHS UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE DIIEMEHTHI; HEOPTraHNYECKHUE BEIIECTBA; XUMHUECKUE PEAKIIH
(Mo yMcay M cocTaBy y4YacTBYIOIIMX B PEaKLMU BELIECTB, 10 TEIUIOBOMY 3P QEKTY, M0 W3MEHEHHIO
CTETICHEeH OKUCIIEHUS] XUMHYECKHIX dJIEMEHTOB) C OMOPOH Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OO0LIMEe U chenuduueckrue XHMUYECKHE CBOICTBAa BEIECTB
Pa3IMYHBIX KIJIACCOB, TOJTBEpKIasi ONMHCAHHWE MPHUMEPAMH MOJIEKYISPHBIX M HWOHHBIX ypaBHEHHU
COOTBETCTBYIOLINX XUMUYECKUX PEAKIHH C OMOPOi Ha CXEMBI;

COCTABIIATh YPAaBHEHHSI SJICKTPOIMTHUECKONW TUCCOIHAIINN KHUCIIOT, IEI0YeH U COJIeH; TIOTHbIe
U COKpAII€HHBIE YpAaBHEHMs peaklUil HOHHOro oOMeHa; YpaBHEHUS pPEaKUMH, MOATBEPKIAIOIINX
CYIIECTBOBAHHE TEHETHUECKON CBSI3U MEXKIY BEIIECTBAMU PA3IMYHBIX KIaCCOB;

pacKpeIBaTh  CYIIHOCTh  OKHUCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX  pPEAKUUH  MOCPEICTBOM
COCTaBIICHHS DJIEKTPOHHOTO OajlaHCca ATHX PeaKIlHii;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMOCTH OT UX CTPOCHHUS; BO3MOXKHOCTHU NMPOTEKAHUS
XUMHAYECKHX TPEBPANICHUH TOCIIE TIPEABAPUTEIHFHOTO OOCYKICHHS C TIEeIaroroM;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB; MAacCOBYIO JIOJIIO
XMUMHYECKOI0 3JIEMEHTa 10 (hopMyJie COEAMHEHHS]; MACCOBYIO JOJIO BEIIECTBA B paCTBOPE; IPOBOIUTH
pacy€Tsl 10 YPAaBHEHUIO XMMUYECKOM PEaKIUU C OIIOPOX Ha alITrOpPUTM;

CJIeZIOBaTh MPaBUJIaM OJIb30BaHUs XMMHUUYECKON NOCYI0M 1 1a00paTOpHBIM 000pyI0OBaHUEM, a
TaKXKe IpaBHjaM OOpallleHUs] C BEUIECTBAMH B COOTBETCTBMM C HMHCTPYKIUSMH IO BBIIOJHEHUIO
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71a00paTOPHBIX XUMHUECKUX OIBITOB IO MOJIYYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIIEKHUCIIOTO Ta3a);

NPOBOJIUTH PEAKIUH, TOATBEPKIAIOINE KAadeCTBEHHBI COCTaB pPAa3lMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM ITYTEM XJIOPHI- OPOMUII-, HOIUA-, KapOoHaT-, pocdar-, cuimkar-, cyabdar-,
THJIPOKCUI-UOHBI, KATUOHBI aMMOHHSI M MOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHWMYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIE OTIEPALIUU MBICIUTEIBHON NESITEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
000011IeHre, CHCTEeMaTH3aIMIO, BBISIBIICHUE NPHYMHHO-CIICJICTBCHHBIX CBSI3eH — /U U3y4YEHHs CBOMCTB
BEIIIECTB U XUMHYECKUX PEAKIUil; €CTECTBEHHO-HAYYHBIE METObI TO3HAHUS — HAOIIOACHUE, U3MEPEHUE,
MOJICIUPOBAHKE, IKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KUIACC

(2 94 B HEmemto, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BPEMs)

IIpumepHbIE TEMBI,
packpbIBalouye
JaHHBIN pa3aen

NPOrpamMMmBbl,

H KOJIHUIECTBO 4YaCoB,
OTBOAHMMOC HA UX

U3y4yeHue

Tema 1. Xumusa —
Ba’kHad 00J1aCTh
€CTeCTBO3HAHMS H
NMPAKTHYEeCKOMH
AeSITeJIbHOCTH
yeji0BeKa

(54)

OcHoOBHOe coiep:KaHue

OcHOBHbIE BH/IbI 1eSITEJILHOCTH
00yyarmuxcs

Pa3nen 1.IlepBonavyajibHble xXuMudyeckue moHaTHs(20 u)

[Tpeamet xumun.* Ponb XUMHUH B )KM3HU YEIIOBEKA.
XuMmus B cUCTeMe HayK. MeTo/1bl TO3HAHUS B
XUMUH. *

Tema n BemectBa. ®U3nUyecKre CBOMCTBA BEIIECTB.
ArperatHoe cocTOsiHHE BellecTB. UMCThIe BellecTBa
u cmecu. CriocoOsl pa3aenenus cmeceit. uznueckue
U XuMuieckue siBiieHus. [Ipuznaku u ycnoBus
MPOTEKAHUS XUMUYECKUX PEAKITUH.

3HAKOMCTBO C MpaBUiIaMH 0€30MacHOCTH U
npuéMaMu paboThl B XMMUYECKOM TabopaTopuH.

JleMoOHCTpaLun

1. JJTaBopaTopHoe 060pyaOBaHHE.

2. PaznmuvHbIe BUIBI XUMUYIECKOU TTOCY/IBI.

3. O0pa31bl BEIIECTB.

4. CniocoOsI pazjenenus cMece (pubTpoBaHue,
BBIMIApUBaHUE, TUCTUILIALUSA, XpoMaTorpadus).
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PackppIBaTh CMBICII U3y4aE€MbIX TOHATHM € TOMOLIBIO IIEarora.

PackpsIBaTh posib XUMHH B IPUPOJIE U KU3HU YEIOBEKA, €€ CBA3b C
JPYTUMH HayKaMH.

Pa3nuuare yncThIe BEmecTBa U CMECH; OJTHOPOJHBIE U
HEOJITHOPOJIHBIE CMECH;

Paznuyars pusnueckre 1 XMMHUYECKHE SIBJICHUS C OIIOPOH Ha
ONpPEIEICHUS.

OmnpenensTs NpU3HAKU XUMHUECKUX PEaKIIUNA U yCIOBHS UX
IIPOTEKAHUS.

CnenoBaTh npaBuiiaM MOJIb30BAHUS XUMUYECKOM MOCYI0N U
1abopaTopHbIM 000pyIOBaHKEM, a TAK)KE MPaBUIIaM OOpAIEHUs C
XUMHUYECKHMH BEIIE-CTBAMHU B COOTBETCTBUH C MHCTPYKLIHUSIMH T10
BBINOJIHEHUIO MPAKTHUECKUX PabOT MO KOHTPOJIEM Iearora.

[InanupoBaTh M IPOBOAUTH XUMHUYECKUIM SKCIIEPUMEHT 110
M3YYEHUIO M OMHMCAHUIO (PU3UUECKUX CBOMCTB BEIIECTB, CIOCOO0B
pa3leNeHns CMeCe BEIECTB 0 PYKOBOACTBOM IIEarora ¢
00CYX/IeHUEM IJ1aHa PaOOTHI.



Tema 2. BemecTBa
H XUMHYeCKHe
peaxkiun

(15 9)

JlabopaTropHble M NpaKkTHYeCKHe Pa0oOThI
JlabopamopHvie onvimul:

Onucanue pU3NMYECKUX CBOMCTB BEIIIECTB.
Pa3nenenue cMecu ¢ MOMOIIBIO MarHUTa.
Ilpakmuueckue pabomul:

Ne 1. JlTabopaTopHOoe 000pyI0BaHHE U TTPHUEMBI
pabotsl ¢ HuM. [IpaBuna 6e3omacHOi paboTHI B
XUMHUYECKOH J1abopaTOpUH.

Ne 2. Ouncrka 3arpsi3HeHHON TOBapEHHOM con
ATOMBI U MOJIEKYJIbl. XUMHYECKHUE 3JIEMEHTHI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX 3JIeMEHTOB. [IpocThie u
CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE
YYEHHE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHUX JIEMEHTOB. *3aKOH MOCTOSHCTBA
cocraBna BelecTB.* OTHOCHTENbHAS aTOMHAs Macca.
OTtHocutenpHas MOJIEKyJIApHas Macca. MaccoBas
JI0JIs1 XMMHUYECKOT'0 3JIEMEHTA B COEIMHEHHUU.
DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKast
peakuus. [Ipu3Haku U yCinoBHs NPOTEKAHUS
XUMHYECKHUX peaKkuii. XMMUYECKUE YPaBHEHHUS.
TUMbI XUMUYECKUX PeaKInii (COeTMHEHHUS,
pasnokeHus1, 3aMelIeHns, 0OMeHa).

3aKOH COXpaHEHUs1 MacChl BEIIECTB.

*M. B. JIoMOHOCOB — y4€HBIN-3HIUKIIONETUCT. *

JleMoOHCTpaL U
duznyeckue sBICHUS (PacTUpPaHKE caxapa B CTYIKE,
KHUTICHUE ¥ KOHCHCAIIUS BOJIBI U T. 1I.).
XuMHUECKue SIBJIEHUS (TOPEHUE CBEYH, PA3JIOKEHUE
caxapa, B3auMOJICCTBUE CEPHOU KUCIIOTHI C
XJIOpUIoM Oapus,
pasnoxxenne ruapokcuaa meau(ll), B3aumopeiicteue
JKeJie3a C CEPOid, B3aMMOJECHCTBHE XKENe3a ¢
pactBopoM cosii menu(Il)).
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Mcronb30BaTh MpH BHIIOJTHEHUH YY€OHBIX 3aJaHHUN U B IPOIecce
HCCIIEJOBATEIBCKOM 1EATENbHOCTH HAYYHO-TIONYJIAPHYIO
JUTEPATYPY XUMUYECKOIO COACPIKAHUS, CIPABOYHBIE MAaTEPUAIIBL,
pecypcsl HTEpHETa 101 pyKOBOJACTBOM II€1arora.

BeicTpanBath pa3BEPHYThIE IMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
Ha MH(OPMAIMIO U3 yUeOHUKA U CIIPABOYHBIX MaT€pPHUaJIOB,
rpaMOTHO UCIIOJIb30BaTh U3yUYECHHBIN NOHATUWHBIN anmnapar Kypca
XUMHH

[TpuMeHsITh eCTeCTBEHHO-HAYYHBIE METO/IbI TO3HAHUS (B TOM YHCIIE
HaOJII0ZICHUE, MOJICTTUPOBAHNE, SKCIICPUMEHT) U OCHOBHBIC
OTICPAILIMK MBICTUTEIBHOU JEATEILHOCTH (CPaBHECHHE,
KJaccu(puKanus) Juisi U3y4eHUsI BEIIECTB M XUMHUECKUX PEAKIIHM C
ONOpPOil Ha AITOPUTM HJIH CXEMY.

PackpbiBaTh CMBICI H3y4aeMbIX TOHSATHI U 3aKOHOB U IPUMEHSTh
9THU MOHSTHS MIPU ONMCAHUU CBOMCTB BEILIECTB U UX MPEBPALICHUM C
ONOPOM Ha IUIAH U KIIFOUEBBIE CIIOBA.

Paznuyarh pusndeckre U XUMHUYECKHE SBIICHUS, OOBSICHITh UX
CYIIIHOCTb C TOYKH 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHUS C
ONIOPOY Ha OTPEIEIIECHUS U CXEMBI.

Onpenenars NpU3HAKA XUMUYECKUX PEAKIIUN, YCIOBUS UX
MIPOTEKAHUS.

OOBACHATH CYIIHOCTh (PU3NYECKUX U XUMHUYECKUX SIBJICHUHN C TOUKH
3pEHUs1 ATOMHO-MOJIEKYJIIPHOTO YYEHHS C UCIIOIb30BAHUEM
BU3YaJIbHOW OIIOPBI.

KnaccudunupoBats XuMuyeckue peakiiuu (1o YUCIy U COCTaBy
pearupyromux 1 o0pa3yromnxcsl BEMIECTB) C OMIOPOM Ha CXEMBI.

CoctaBnarh (hopMyibl OMHAPHBIX BEIIECTB MO BaJIGHTHOCTH U
OTIPEIETISATh BAJIGHTHOCTH IO (pOpMyJiaM BEIIECTB C OMOPON Ha
ITOPUTM y4eOHBIX JIeHCTBUH.

PaccraBniars k03 HUIMEHTHI B ypaBHEHUSX XUMHUECKUX PEAKITHH C
OTIOPOi Ha aNITOPUTM YUEOHBIX AEUCTBUI.

CrnenoBath ipaBUiiaM TOJIB30BAHUS XUMHUECKOM MOCYI0N 1
71a00paTOPHBIM 000PYIOBAaHHEM, a TAKXKe MTpaBUIaM oOpaleHus ¢



OnpIT, WILTIOCTPUPYIOIINN 3aKOH COXPaHEHHS MACCHI.

JlabopaTopHble U NpaKkTHYecKHue padoThl
JlaGopaTOpHbIE ONBITHI:

[Tpumeps! pu3ruecKux sSBICHUH (IIaBICHHE BOCKA,
TasiHHE JIbJIA).

[TprMeppl XUMUYECKUX SBICHUN (IIPOKAIMBAHUE
MEIHOM IIPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C
KHCJIOTOM).

Mogenu aToMOB U MOJIEKYJI

[Tpaktuyeckas padora Ne3 [Ipu3Haky nmpoTeKkaHus
XAMHYECKHUX PEaKUi

Boruuciaenus

— OTHOCHUTEIbHOUN MOJIEKYJISIPHON MacChl BELIECTB;
— MacCOBOH JIOJIM XUMHYECKOTO 3JIEMEHTA 110
dbopMmyIe coequHEHUS.

BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIIMSMHU IO BHIITOJTHEHUIO
1abOpPaTOPHBIX XMMUYECKUX OIBITOB I10]] KOHTPOJIEM I1€/1arora.

Mcrionb30BaTh MpH BHIIOJTHEHUH YY€OHBIX 3aJaHHUI U B IIPOIECcCe
MICCIIEZIOBATEIbCKOM eI TEIbHOCTH
HAYYHO-TIONYJISIPHYIO JIMTEPATYPy XUMHUYECKOTO COJICpKAHUS,
CIIPaBOYHBIE MaTepHaIbl, pecypchl IHTepHETa 01 pyKOBOACTBOM
nearora.

BricTpanBath pa3BEpHyThIC MMCHbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM
Ha nH(popMaIHio 13 yueOHHUKA U CIIPAaBOYHBIX MaTepHAJIOB,
IPaMOTHO MCIIOJIb30BaTh H3YYEHHBIH MOHATHIHBIN anmapar Kypca
XUMHUH

Pa3nen 2. Baxkneiimme npeacTaBuTe/ Il HeopraHuyeckux Bemrects (30 u)
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Tema 3. Bo3ayx.
Kucaopoa. Ilonsitue
00 oxkcuaax

(54)

Boznyx — cmech ra3os. CoctaB Bo3ayxa.
Kucnopom — s3neMeHT 1 pocToe Bellle-

cTBO. O30H — *annmoTporHas MoauduKanus
kucinopoja.* HaxoxaeHne Kuciopoia B Ipupo;ie,
buznYeCcCKre U XUMUYIECKUE CBOMCTBA (peakiuu
OKHCIICHHSI, TOpEHHE). Y CIIOBUSI BOSHUKHOBEHUS U
npekpaineHus ropeaus. [lonstae o0 okcugax.
*CnocoOBbl MOyYeHUs KUCIOPO/ia B TJa00OpaTOPUH U
npoMmblIIeHHOCTH. * [IpuMeHeHne Kucinopoaa.
KpyroBopot kuciopoa B mpupoe.

*TernoBoi 3QHEeKT XUMHUECKON peaKIiu, TOHITHE
0 TEPMOXHUMHUYECKOM YPaBHEHHH, IK30*-
IHIOTEPMHUUYECKUX PEAKIIUSIX.

*TonnuBo (He(Th, yrojib U METaH). 3arpsa3HEHHE
BO3/yXa, CIIOCOOBI €T0 MPEJOTBPALICHHS. Y CHIICHHE
MapHUKOBOTO dPPeKTa, pa3pyluieHre 030HOBOTO
cios.*

JleMoHCTpaL U

Bzaumogpeiictsue docdopa, cepsl u xenesa ¢
KHCIIOPOJIOM (BO3MOYKHO UCTIOJIE30BaHUE
BHJICOOITBITOB).

OmnpeneneHne coepkanus KHCIOPOIa B BO3IyXE.
OMNBITHI, IEMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHUS U TIPEKPAIICHUS TOPSHUS.

JlabopaTopHble U NIpaKTHYeCKHe PadoThl
JlaGopaTOpHBIN OTIBIT:

O3znakomMieHne ¢ 00pa3liaMu OKCHJIOB.
[TpakTrueckas pabora:

Ne 4. T[Tonyuyenue kuciopoaa, U3y4eHHe ero CBOMCTB.

Beruuciaenus
— MOJIEKYJISIPHOM MACChl KUCIIOPO/Ia U 030HA Ha
OCHOBaHHWHM aTOMHOM MacChl XUMHUYECKOI'O DJIEMEHTA
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PackpbIBaTh CMBICI H3Y4aE€MBIX MIOHATHIA U IPUMEHSTH 3TH TOHATHS
IIPU ONMCAHUU CBOICTB BEILIECTB M MX MPEBPAICHUI C
WCIIOJIH30BAHNEM OTIOPHBIX CIIOB M KITHILE.

XapakTepu30BaTh (OMUCHIBATH)C ONOPOLL HA NIAH, CXEMY, KPAMKYIO
3anuco
COCTaB BO31yXa, PU3NYECKUE U XU-MHUUECKHUE CBOMCTBA KHCIOPOa,
CIOCOOBI €T0 MOTyYeHHsI, TPUMEHEHHE U 3HAYCHHUE B TIPUPOJC U
KU3HU YeJIOBeKa.

Cpasnusamuv peakyuu 20peHUs U MEONEHHO20 OKUCTEHUS C
IpeIBapUTENbHBIM 00CYKICHUEM TapaMeTPOB CPABHEHHUSL.

Cobupatb mpuOOpHI AJIs MOTYUYEHUST KHUCIOPO/a (BBITECHEHHUEM BOJIbI
U BO3/YXa).

Pacrio3HaBaTh ONBITHBIM MYTEM KHCIOPOJ IO KOHTPOJIEM Ie1arora.

Hcnonb30BaTh XUMUUYECKYIO CUMBOIIUKY JJISl COCTaBICHUS (POPMYIT
BEIIECTB, MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEAKIIHIA C
y4acTHEM KHUCIOPOAA.

OOBSACHATH CyITHOCTH SKOJIOTUYECKHUX MPOOIIEM, CBSI3aHHBIX C
3arpsi3HEHUEM BO3AyXa.

CnenoBathb npaBuiiam 6e30nmacHoi paboThI B 1aOOpaTOPUU MPH
WCTIOJIb30BAaHUHM XMMUYECKOM TIOCY/BI ¥ 000PYIOBAHUS 1101
KOHTPOJIEM IIe/1arora, a Takxke npaBuiiaM 00paIlieHus ¢ TOPIOUYUMHU
BEIIECTBaMU B OBITY.

[TnanupoBaTh U OCYLIECTBIATh HA IPAKTUKE XUMUYECKUE
9KCIEPUMEHTBHI, TPOBOIUTH HAOIIOICHHS, I€TIaTh BHIBOIBI 110
pe3yibTaTaM 3KCIepUMEHTa M0J1 PyKOBOACTBOM I€Aarora.

VY4acTBOBaTH B COBMECTHOM paboTe B IpyTIIIe.

Hcnonb30BaTh Npy BHITOJHEHUN YYeOHBIX 3a/laHUM U B poliecce
HCCIIEIOBATENLCKON I TETPHOCTH HAYYHO-TIOMYIISIPHYIO
JUTEPATYPy XUMHUUYECKOT'O COJIEPIKaHUs, CIIPABOYHbBIE MaTepHaIbI,
pecypcsl MHTepHETA 110/ pyKOBOJICTBOM II€/Iarora.

BeicTpanBath pa3BEpHYyThIE MMCHbMEHHBIE U YCTHBIE OTBETHI C OMOPO
Ha UH(pOpMaIMIO U3 y4eOHUKA U CIIPAaBOYHBIX MaTepHUajoB C OMOPO
Ha IUIaH, TPAMOTHO MCIOJIb30BaTh U3YYEHHBIN MTOHATUIHBIN armapar
Kypca XUMHHA



Tema 4. Bogopona.
ITousiTue 0 KHUcI0TAX
H COJIAX

(54)

Tema 5.
KoaunuecTBeHHBIE

OTHOLIEHHUS B XUMHH
(4 1)

Bonopox — 351€MeHT U IIPOCTOE BELIECTBO.
Haxoxxnenue B npupoje, pusnueckue 1 XUMHYeCKHe
CBOICTBa (Ha pUMeEpE B3aUMOJICHCTBUS C
HEMeTaJlJIJaMHM U OKCHJJaMH METAJUIOB), IPUMEHEHHE,
*cocoObI OTy4YeHHUs. *

[TonsiTHEe O KUCIIOTaX U COJSAX.

JdemMoHcTpauMu

[Tomyuenue, coOupanue 1 pacrio3HaBaHUE BOJOPO/IA.
I'openue Bogopoaa.

BsaumogetrictBue Bogopoaa ¢ okcugom meau(ll).

JlaGopaTopHble U NpaKkTH4YecKHe padoThl
JlaGopaTOpHBIN OTIBIT:

BzaumopeiicTBie KUCIOT ¢ METalJIaMu.
[IpakTuyeckas padora:

Ne 5. Tlonyuenue Bogopo/ia, M3yu4eHUE ero CBONUCTB.

Beruuciaenus
— MOJIEKYJISIPHOM MacChl BEILIECTBA HA OCHOBAaHUU
ATOMHOM MacChbl XUMHUYECKUX DJIEMEHTOB

KonuuecTBo BemecTBa. Monb. MonspHas macca.
3akoH ABorazpo. Mossipabiii 00b€M razoB. Pacuéret
M0 XUMUYECKUM YPABHEHHUSIM.

JeMoHcTpanus
OO0pa31bl BEIIECTB KOJIMYECTBOM 1 MOJIb.

Boruuciaenus

— 00B€Ma, KOJIMYECTBA BEIIECTBA r'a3a I10 €ro
M3BECTHOMY KOJIMUECTBY BEIIECTBA MK 00BEMY;
— 00BEMOB Ta30B MO0 YPABHEHHUIO PEAKINN Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHHI ra30B
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PackpbIBaTh CMBICIT H3Y4aE€MBIX MOHATHIA U IPUMEHSTH 3TH TOHATHA
IIpY ONMCAHHUU CBOWCTB BELECTB U MX IPEBPALICHUH.

XapakTepHu30BaTh (OMHUCHIBATH) PU3NUECKUE U XUMUYECKHE CBOWCTBA
BOJIOPO/JIa, CIOCOOBI €ro MOIy4eHUs, IPUMEHEHHE C OIIOPOH Ha
IUTaH, KPATKYIO 3aIHCh, CXEMY.

CoOupats npubdop i NOITY4YEHUS BOJOPOJA C UCIIOJIb30BaHUEM
BU3yaJIbHOU OIIOPBI

Mcnonb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIEHUs (HOpMYIT
BEIIECTB, MOJICKYJIAPHBIX YPAaBHEHHH XMMUYECKUX PEaKIil ¢
y4acTHEM BOJOPOJia C ONOPOH Ha aJlrOPUTM.

CrnenoBath npaBuiIaM 6e30macHoil paboThl B 1abopaTopuu mpu
UCIIOJIb30BAaHUHM XMMHUYECKON MOCY/Ibl M 000pY10BaHMS O]
KOHTPOJIEM Ie/Iarora., a Takke MpaBuiiaM 00pameHust ¢ TOPIOYNMH
BEILIECTBAMHU B OBITY

[TnanupoBaTh M OCYIIECTBIATH HA MPAKTHKE XMMUYECKUE
9KCIEPUMEHTBI, TPOBOIUTH HAOIIOICHHUS, IeJIaTh BBIBOJIbI 10
pe3ylbTaTaM SKCIEPUMEHTA IO/ PyKOBOACTBOM IleJjarora ¢
00CY)XJIeHHEM IUIaHa paboThl, C UCIIOIb30BAHUEM KIIHIIIE.

VY4acTBOBaTh B COBMECTHOI padoTe B rpymie.

[TnanupoBaTh M OCYIIECTBISATH HA MPAKTHKE XHMUYIECKUE
9KCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHHUS, IeJIaTh BBIBOJIBI 10
pe3ylbTaTaM SKCIEpPUMEHTA.

YdacTBOBaTh B COBMECTHOI paboTe B rpyImime

PackpbIBaTh CMBICI H3Y4aeMBbIX MOHATHHA U IPUMEHSATh 3TH MOHATHS,
a TaKk)Ke M3yYCHHBIC 3aKOHBI M TEOPUH IS PEUICHUS PACYETHBIX
3aJa4 C MOMOIIIBIO Mearora.

BBIUUCIIATE MOJSIPHYIO MacCy BEIIECTB; KOJMYECTBO BEIIECTBA,
00BEM Taza, Maccy BellecTBa ¢ Oopoi Ha oOpasell, Ha (popMyIIbL;

[TpoBOIUTH PacUy€ThI M0 YpaBHEHUSIM XUMHUECKUX PEAKINH C
OTIOpOii Ha 00pa3zel, aJropuTM yueOHbIX AEUCTBUI: KOJIMUYECTBA,
00BbEMa, Macchl BEIIECTBA 110 H3BECTHOMY KOJIMYECTBY, 00BEMY,
Macce PeareHTOB U MPOAYKTOB PEAKIIHH.

BeicTpanBath pa3BEpHyThIC MMCHbMEHHBIE U YCTHBIE OTBETHI C OMTOPOH
Ha UH-



Tema 6. Boaa.
PacrBopbl. IlonsaTune
00 OCHOBAHHAX

(54)

Boz[a, €€ COCTaB, CTPOCHHUE, MOJICKYIJIBI. dusnyeckue

CBOICTBA BOJBI. * AHATIN3 U CUHTE3 — METOJIbI
M3YYEHHUS COCTaBa BOABL *

XUMHYECKHE CBOMCTBA BOAEI

(paznosxeHue, peakluy ¢ HaTPUEM, OKCHUIOM
KaJbLus, OKcuoM cepsl 1V .

CocraB ocHoBanwuii. [TonsiTue 06 MHIUKATOPAX.
*Boma kak pactBopurens.* PacTBOpHI.
*PacTBOpUMOCTH BEIIECTB B Bojie. *
*HacpllieHHbIE U HEHACBIIIEHHbIE PACTBOPBL. ™
MaccoBas 107151 BeliecTBa B pacTBOpeE.

*Ponb pacTBOPOB B MPUPO/JIE U B KU3HU YEITOBEKA.
KpyroBopot Bozabl B ipupojie.* 3arpsizHeHne
IPHUPOJHBIX BoA. OXpaHa M OYMCTKA MPUPOTHBIX
BOJI.

JleMoHCTpanuu

DIIEKTPOJIN3 BOJIbI, CHHTE3 BOJIbI; B3aUMO/ICHCTBUE
BojbI ¢ MeTaiiamu (Na, Ca) (Bo3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
PacTBopeHue BemiecTB ¢ pa3muyHOM
PacTBOPUMOCTHIO.

HccnenoBaHue pacTBOPOB KUCIOT U LIENOYEH C
MTOMOIIBIO WHIMKATOPOB.

JlabopaTopHbIe N NIpaKTHYeCKHe padoThl
[TpakTrueckas pabora:

Ne 6. IlpuroroBienue pacTBOPOB ¢ ONpPEACIEHHON
MAacCCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA.

Beruuciaenus
— C UCIHOJIL30BAaHUEM ITOHITHS «MaccoBasl 1O
BEILIECTBA B PACTBOPE»
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(dopmaruro u3 yueOHHKA U CIIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
UCIIOJIb30BaTh U3Y4YCHHBIN TOHATUIHBIN aNIapar Kypca XMMHH C
IIOMOIIBIO IIEAArora.

PackppiBaTh CMBICII U3y4aeMbIX ITOHATHI U IPUMEHSTD 3TH MOHATHUS
IIpY ONMCAHUM CBOMCTB BELIECTB U UX IPEBPALLEHUN C TOMOILIBIO
nezjarora.

XapakTepu30BaTh (GU3NUECKUE U XUMUYECKHIE CBOWCTBA BOJIBI, €€
POJIb KaK pacTBOPUTEJIA B IPUPOAHBIX IIPOLIECCaX ¢ ONOPOH Ha IIaH
U CXEMY.

CocTaBiATh ypaBHEHUSI XMMUUYECKHUX PEAKLIUN C y4aCTHEM BOABI C
OIIOpOM Ha CXEMY.

OOBACHATH CYHIHOCTb 9KOJIOTHYECKUX MTPOOJIEM, CBA3AHHBIX C
3arpsi3HEHUEM MTPUPOTHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI OT
IIPUMECEH, MEPBI 110 OXPaHe BOJ OT 3arpsi3HEHUs I10CIe
IIPEABAPUTEIIBHOIO CTPYKTYPUPOBAHUS MaTepHUalIa.

IInannpoBaTh U OCYIIECTBIIATH HA IIPAKTUKE XUMUYECKHE
HKCHEPUMEHTBHI, TPOBOIUTH HAOIIOICHHS, I€TIaTh BbI-

BOJIBI 110 Pe3yJIbTaTaM 3KCIIEPUMEHTA 1101 KOHTPOJIEM II€arora, ¢
HCIIOJIb30BAHUEM KIIMIIIE.

CnenoBath npaBuiaM 6e3onacHoil paboThl B 1abopaTopuu npu
WCIOJIb30BAHNN XUMHUUYECKOH MOCY Ikl U 000PYAOBAHHUS 1101
KOHTPOJIEM IIeJlarora.

IIpoBONTH BBIUMCIIEHUS C IPUMEHEHUEM TTOHATHUS «MACCOBAsI 101
BEILIECTBA B PACTBOPE» C OMOPOH Ha (POPMYJIBL.

Hcnonb30BaTh Npu BHINOIHEHUH YUEOHBIX 331aHUM U B ITpoliecce
UCCIIEA0BATENBCKON AEATEIbHOCTH HAYYHO-TIONYJIAPHYIO
JUTEPATYPY XUMHYECKOTO COAECPIKAHNS, CIIPABOYHBIE MAaTEpHAJIbI,
pecypcesl MHTEepHETa 110 pyKOBOJICTBOM II€1arora.

BricTpanBath pa3BEpHYThIE IMCBMEHHBIE U YCTHBIE OTBETHI C OITOPOU
Ha UH(popMaIuio U3 yueOHUKa U CIIPAaBOYHBIX MaTepHAaJIOB,
rPaMOTHO MCIOJIb30BaTh N3YUYECHHBIN NOHATUWHBIA anmapaT Kypca
XUMUU IIOCJIE NIPEABAPUTEIILHOIO CTPYKTYPUPOBAHUs MaTepraa



Tema 7. OcCHOBHBIE
KJIACCHI
HEOPraHU4eCcKHuX

coeHHEeHU
(11 9)

Knaccudukanus HEOpraHMueCKuX COSTMHCHUH.
Oxkcuppl: coctas, kiaccupukanus (OCHOBHBIE,
KHUCIIOTHEIE, *amdoTepHbIe, HecoIeo0pasyromme Ha
npumepe okcuaa yriepoaa Il u okcuaa azora l,
HOMeHKarypa. [lomyuenue™* okcumoB
(B3auMoOJIeHiCTBUE C BOJOM, KUCIOTaMH, IIEJI0YaMH ).
OcHoBaHUs: coCcTaB, Ki1accupuKkanus (IeI0u 1
HEPAaCTBOPHUMBIE OCHOBAHUS ), HOMEHKJIATYypa.
Kucnotsr: cocras, knaccudukarysi, HOMCHKIATYPA,
buznyeckue 1 XuMUYECKHE CBONCTBA
(B3auMOJICHCTBHE C OCHOBHBIMU OKCHJIAMH COJISIMU
Ha IIPUMEPE COITHON M CEpHOM KHUCIIOT), *CrocoObI
noJrydeHus. * Psi akTHBHOCTH METaJLIOB.

Conu (cpenHue): HOMEHKIIATYpa, *CrocoObI
MOJTy4eHUS *, B3aUMOJICHCTBUE COJIEH ¢ METaJUIaMH,
KHCIIOTaMU, II€TI0YaMH U COJISIMH.

['eHeTHYeCKas CBSA3b MEXKIY KlaccaMu
HEOPraHUYECKUX COEAMHEHUN. [ 'eHeTnueckue psiabl.
[TonsiTrie 06 aM(OTEpHBIX THIAPOKCHIAX HA IPUMEPE
IWHKA U ATFOMUHKS. XUMHYECKHE CBOMCTBA -
B3aMMOJICHCTBHE C KUCIOTaMU U IIET0YaMH.
Pa3znosxeHnne npu HarpeBaHuu.

JleMoHCTpanun

OO6pa3iibl HEOPraHUYECKUX BEIIECTB PATUIHBIX
KJIACCOB.

BzaumopeiicTBre pacTBopa CEpHOM KUCIOTHI C
okcugom meau(ll).

Peaknus HelTpanu3anuy.

BrlTecHeHHME 01HOTO METalIa IPYrUM U3 pacTBOpa
COJIN.

JlabopaTopHbIe U NpaKkTHYecKue padoThl
JlaGopaTopHBIE OTIBITHI:
B3aumoneicTBre KUCIOT C METAJUIaMHU.
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OmnpeneneHre OCHOBHBIX KJIACCOB HEOPTAHHMUECKUX COSAMHEHHIM 110
mabJIonHy.

CocraBiieHHEe CXeM CTPOSHUSI OCHOBHBIX KJIACCOB HEOPTAHUUECKUX
COETMHEHUI Ha OCHOBE OMpEIeNICHUSI.

CocraBienue GopMys OCHOBHBIX KJIACCOB HEOPTaHHMUECKUX
COEIMHEHUN 1 Ha3bIBaHUE UX MO0 MEXAYHAPOAHON U TPUBHUATHHON
HOMEHKJIATYPE C HCIIOIH30BAaHUEM ONPEICIICHUS U TAOIUITBI
pPacTBOPUMOCTH.

KnaccugunupoBanue n3y4aeMbIX BEIIECTB 110 COCTaBY U C80UCMBAM
C OIOPOH Ha OMpPEEICHUs, CXEMbI M Ta0JIUIly PACTBOPUMOCTH.

CocraBnenue TaOJIMIbl TCHETHUYECKUX PAJIOB U CXEMBI
«['eneTnueckas B3aMMOCBSA3b OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX
COCIMHEHU I TIOJT PYKOBOJICTBOM TI€/Iarora.

[TporHo3upoBaHue CBONCTB BEIIECTB HA OCHOBE OOIINX XUMHUECKUX
CBOMCTB M3y4EHHBIX KJIACCOB, TPYIII BEIIECTB, K KOTOPHIM OHU
OTHOCSTCS C UCIIOJIb30BaHUEM cXeMbl «[ eHeThueckas B3aMOCBA3b

OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX COCTUHCHHIDY IO
PYKOBOJICTBOM I€arora.

CocTtaBrieHre MOJIEKYISPHBIX YPaBHEHHUH peakini,
WUTIOCTPUPYIONINX XUMHISCKUE CBOWCTBA U3YICHHBIX KJIACCOB U
Cnocobbl noy4enus BEIeCTB U3YUSHHBIX KJIACCOB, TPYIII, a TAKkKe
MTOJITBEPIKTAOIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMH, C
OTOpOY Ha BEpOATBbHYIO CXeMY B Ka4eCTBE 3pUTEIHHON OMOPHI.

CocraBiieHre MOJIEKYJISIPHBIX YPaBHEHUH peakluii [0 cXemMaM ¢
MpeIBapUTENbHBIM 00CYXKICHUEM BBIOOpA pearupyronux BEIecTB.
Berancnenue mo ypaBHEHUSIM XUMHYECKUX PEaKIIUi KOJIMIECTBA,
00BEMa, Macchl BEIIeCcTBa MO0 KOJTMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOJTYKTOB PEAKIIUH TI0 aITOPUTMY.

[TnanupoBaHue U OCYIIECTBICHUE HA MMPAKTUKE XUMHUECKOTO
SKCIIEPUMEHTA U HAOJIOCHHSI ITOJ] PYKOBOJACTBOM YUHTEIISI.
dopMyIHpoBaHUE BBIBOJIOB M0 Pe3yJIbTaTaM dKCIIEPUMEHTA C
HCIIOJIb30BAHNUEM OIIOPHBIX CJIOB.



ITonyuyeHnue HepaCTBOPUMBIX OCHOBAHUM.
B3anmoneiicTBre HEPaCTBOPUMBIX OCHOBAHUM C
KHACJIOTAMU.

Paznoxenue ruapokcuna meau(ll) mpu HarpeBanum.

[IpakTtuyeckas padora:
No 7. PenieHne 3kcriepuMEeHTaIbHbBIX 33/1a4 110 TEME

«OCHOBHBIC KJIACCHI HCOPTaHNYCCKUX COCHHHCHHﬁ)).

Beruunciaenus
— TI0 YPaBHEHUAM XMMHUUYECKUX PEAKIINI

®opMynupoBaHHE C IOMOLIBIO TEJArora 1 BHIMOJIHEHUE MTPABHIT
Oe3omacHoi paboThI B 1Ta0OpaTOPUH MPU HCIIOIH30BAHUN
XUMUYECKOH MOCYABI K 000pYIOBaHHUS.

Hcnonp30Banue Mpy BBHIIOJIHEHUN YY€OHBIX 3aJJaHAN U B TIpOIecce
MCCIIEI0BATEIbCKON AEATEIbHOCTH HAYIHO-TIOMYJISIPHON JINTEPATyPhI
XMMHYECKOTO COJICPKAaHUS, CIIPAaBOYHBIE MaTEPHAIIBI, PECYPCHI
HNHTepHeTa, OCyIecTBICHNE BbIOOpaA 110/ pyKOBOJCTBOM II€Jarora.
BricTpanBanue pa3BEPHYTHIX TUCEMEHHBIX U YCTHBIX OTBETOB C
OTopoii Ha HH(pOPMAIUIO U3 YIeOHHKA U CIIPAaBOYHBIX MAaTEPUAJIOB,
IPaMOTHOE MCIIOJIb30BaHNE U3YYCHHOTO TIOHATUITHOTO ammapara
Kypca XMMHH C MCIIOJIb30BaHUEM IUIaHa, OTIOPHBIX CJIOB, AJITOPHTMA.

Pasznen 3. [lepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1emMenToB JI. U. MenaeneeBa.
Ctpoenne aToMoB. XuMnueckas cBsi3b. OKUCINTEIHLHO-BOCCTAHOBUTEIbHBIE peakuuu (15 )

Tema 8.
Iepuoguueckuii
3aKOH U
Ilepuoanyeckas
CHCTEMa XUMHYECKHX
3JIEMEHTOB

J. 1. Menaese-eBa.
Ctpoenne atoma (7 4)

HepBHe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I XUMHNYCCKHUX

anemMeHToB. Iloasarue o rpymmnax CXoJAHbIX 3JICMCHTOB

(LesI0uHbIe U IIeT0OYHO3EMENbHbIE METaJLIbI,
raJIoreHbl, UHEPTHbIE I'a3bl).
*DneMeHThl, KOTOpbIe 00Pa3yroT
amM(oTepHbIe OKCHJIBI U TUAPOKCHUIBL. *
Ilepnonnueckuii 3akoH u Ilepuonn-yeckas cucrema
xumudeckux ssemenToB JI. . Menneneena.
IIepuonsl, rpynmsl, noarpymmnsl. dOusnyecknii
CMBICII IOPSIAKOBOIO HOMEpPA 3JIEMEHTA, HOMEPOB
nepuoja u rpymibl.
Crpoenne atoMoB. CocTaB aTOMHBIX sJIED.
*UN3oTonbl.* DnexkTpoHbl. CTpOEHUE IEKTPOHHBIX
000J104eK aTOMOB NEPBbIX 20 XUMHUECKUX
3neMeHTOB [lepuoguyeckoit cucTeMbl
JI. 1. MeHnaeneena.
XapakTepucTUKa XUMHUYECKOI 0 3JIEMEHTA 110 €ro
noJio’keHuto B [lepuoanueckoii cucreme
. . Menneneena.
*3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB 3JIEMEHTOB
MaJIbIX NEPUOJI0B U IJIaBHBIX MOATPYII B
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PackpbIBaTh CMBICT NEPUOJUYECKOTO 3aKOHA MOJI PYKOBOJICTBOM
nejarora.

[loHuMarth cyliecTBOBaHUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (M3MEHEHUE PaIUyCOB aTOMOB U
ANEKTPOOTPHUIATETLHOCTH) U UX COSUHEHHUM OT MOJIOKESHHUS B
NEPUOANYECKON CUCTEME U CTPOCHHUS aTOMa € UCIIOJIb30BAHUEM
CXeM U TalJIuIl.

YcTaHaBIMBATh CBA3b MEXKIY MOJIO)KEHUEM JIEMEHTA B
MEPUONYECKON CUCTEME U CTPOSHHEM €ro aToMa (COCTaB U 3apsij
A71pa, 00Iee YUCIIO AIEKTPOHOB U paclpeesieHUe UX Mo
AJIEKTPOHHBIM CJIOSIM) 110 00pa3iry.

ITporHo3upoBaTh XapakTep U3MEHEHUS CBOICTB 2JIEMEHTOB U MX
COEIMHEHMH 1O rpynnaM u nepuojaam [lepuoandeckoit cucTeMsl ¢
IIOMOMIBIO TIEarora.

XapakTepru30BaTh XUMHUUECKHE JIEMEHTHI MEPBBIX TPEX MEPUOJIOB,
KaJus, Kalblysl 110 UX NoJiokeHuto B [lepuonudeckoii cucreme
. . Menneneena.

CnenoBath npaBuiiaM 6e3o0macHoil paboThl B 1abopaTopuu mpu
WCIOJIb30BAHUN XUMHYECKOM MOCy bl U 000pyA0BaHUS 101
KOHTPOJIEM IIE€Jarora.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOIt



Tema 9. Xumuueckas
CBA3b.
OKHCIANTEIbHO-
BOCCTAHOBHTEJIbLHBIE
peakuun

(8 1)

3aBUCHMOCTH OT aTOMHOTO (ITOPSIIKOBOTO) HOMeEpa. *

*3navyenue lleproauueckoro 3akoHa

u llepronnueckoil CHCTEMbl XUMUYECKHUX DJIEMEHTOB
JUIs pa3BUTHS HayKu U npakTuku. J[. 1. Mennenees
— yu€HBbIH, IeAaror U rpaxJaHuH. *

JleMoOHCTpaL U

KopotkonepuoaHas u JyIMHHOTIEPUOUIHAST (POPMBI
[Teproanueckoil CUCTEMbI XUMHYECKHUX 3JIEMEHTOB
J. . Menaeneena.

O3HakomiIeHHE C 00pa3laMyd METaJIOB

1 HEMETAaJJIOB.

JlabopaTopHble U NpaKkTHYeCcKHe PadoThl
JlaGopaTOpHBIi OMBIT:

B3anmopnencTere ruApOKCHIa IUHKA C paCTBOPAMHU
KHCJIOT U I1eJo4Yei

*JIeKTPOOTPUILIATEIILHOCTL* aTOMOB XUMHUYECKUX
JJIEMEHTOB.

Xumuueckas cBs3b (MOHHAs, KOBAaJIEHTHAsI IIOJISIpHAs U
KOBAJICHTHAsl HEMIOJIAPHAS ).

CremneHpb OKUCIIEHUS.

OxucnuTeNnbHO-BOCCTaHOBUTENbHBIE peakiu (OBP).

Hpoueccm OKHCJICHHA U BOCCTAaHOBJICHU .
OKHCIUTEIN U BOCCTAHOBUTEIIH.

JleMoOHCTpaL U
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUN:
TFOpEeHHE, PeaKU Pa3yIoKEeHUs, COCTUHEHHS
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Ha nH(popMaIyio 13 yueOHUKa U CIIPAaBOYHBIX MaTEpPHAJIOB,
I'PaMOTHO MCIOJIb30BaTh U3yUEHHBIM MOHATUIHBIN annapaT Kypca
XUMHH T10CJIE€ CTPYKTYPUPOBAHMSI MaTepHalla C UCIOJIb30BaHUEM
KJIMILIE.

Hcronb30BaTh NP BHIIOTHEHUN YYEOHBIX 3aJaHHIA TEKCTHI
y4eOHHUKa I0cje CTPYKTYPUPOBAHUS MaTepHaia, ClipaBOYHbIe
Matepuainsl (Ileproanueckyro cucTeMy XUMHUYECKUX 3JIEMEHTOB
. Y. Menneneesa, TabJIMIly PaCTBOPUMOCTH KHCIJIOT, OCHOBAaHUH U
coJiell B BOJIE, 2JIEKTPOXUMHUUECKUN Psiji HAIIPSDKEHUH METaJIJIOB).

Mcnonb30BaTh NpH BHIIOIHEHNUH YU€OHBIX 3aJaHUN U B ITpoLiecce
UCCJIEJIOBATEILCKOM 1€ATENbHOCTH HAYYHO-TIOMYJISIPHYIO
JIUTEPATYPy XMMHUUYECKOT'O COAEPIKaHuUs, CIIPABOYHbIE MaTepHUaIbl,
pecypcsl HTepHETa 1moJ pyKOBOJCTBOM I€arora

PackpbIBaTh CMBICIT H3Y4aeMBIX MIOHSATHIA TI0]] PyKOBOJICTBOM
nejarora.

OmnpenensTe BUJ XUMHUYECKON CBSI3U B COSIUHEHHH C
UCIIOJIb30BAHUEM CXEM.

OmnpenensiTe CTETIeHb OKUCICHUS XUMUYECKOTO 3JIEMEHTA T10
(opMmyIie ero CoeIMHEHMs ¢ UCTOIb30BaHUEM AITOPUTMA.

Onpenensarts 37IeMeHT (BEIIECTBO) — OKHUCIUTENb U DJIEMEHT
(BEmecTBO) — BOCCTAHOBUTEIIb.

OOBACHATDH CYLIHOCTD MTPOLIECCOB OKUCIEHUS U BOCCTAHOBJICHUSI.

CocCTaBIAThH ANMEKTPOHHBIN OaaHC ¢ YUETOM YUCIIA OTIaHHBIX U
MIPUHSTHIX YJICKTPOHOB.

CocTaBnATh ypaBHEHHE OKUCIUTEIHHO-BOCCTAHOBUTEIBHON peakiiuu
0 AITOPUTMY pa3zdo0pa OKUCIUTETFHO-BOCCTAHOBUTEIILHON
peaKIu.

Hcronp30BaTh pH BHITIOTHEHUN YIEOHBIX 3aJaHHUIA TEKCTHI

yueOHUKa Mociie CTPYKTYPUPOBaHUs MaTepuaa, CipaBOYHbIe
MaTepuaibl (IepuOINYECKYIO CUCTEMY XUMUYecKuX 31emMeHToB /1. U.
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Menpeneesa, Ta0JIHUIy paCTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJICH

B BOJIE, DJIEKTPOXUMUYECKUH PsIJl HAPSYKEHUI METAJUIOB).



9 KVIACC

(2 u B Hepemto, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpEMSI)

IIpumepHBbIE TEMBI,
packpbIBalouUe
JAHHBIA pa3aea

NMPOrpamMmbi,
U KOJIMYeCTBO YacoB,
OTBOJMMOE HA UX
u3ydeHue

OcHOBHOE co/lep:KaHue

OcHOBHBbIE BH/IbI 1eATETbHOCTH
00y4yarIuxcs

Paznen 1. BemecTBo n xumuveckue peakiun (17 9)

IToBTOpPEHUE H
yriy0JjeHne 3HAHU
OCHOBHBIX pPa3/eJIoB
Kypca 8 kiacca

(5 1)

[Tepnoanueckuii 3akoH. [lepuoanueckas cucrema
XUMHYECKHX d1eMeHToB JI. M. MeHnaeneena.
CrpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KK, KLU U UX

COE€IUHEHUH B COOTBETCTBUH C ITOJIOKEHHUEM
AJIEMEHTOB B IEPUOJUYECKON CUCTEME U CTPOCHHEM
HX aTOMOB.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX
BelIecTB (MEXIyHa-pO/IHASL U TPUBHUATIBHAS).
XHUMHUYECKHE CBOMCTBA BEIISCTB, OTHOCIIINXCS K
pa3IMYHBIM KJlaccaM HEOPraHUYECKUX COEIMHEHHH,
WX T€HETUYECKas CBSI3b HEOPTaHMYECKUX BEIIECTB.
CrpoeHue BenecTBa: BUIbl XMMUYECKOU CBSI3H U
THUIIBI KPUCTAINTMYECKUX PEIIETOK. *3aBUCUMOCTh
CBOICTB BEIIECTB OT UX CTPOCHUS. ™
JleMoHCTpaLun

1. Mogenu KpUCTAIIIMYECKUX PEHIETOK
HEOPraHWYECKUX BEIIECTB.

2. Kopotkonepuoanas ¥ JIMHHOTIEPUOIHAS (hOPMBI
[Teproanyueckoil CUCTEMbI XUMHYECKHUX 3JIEMEHTOB
JI. 1. MenneneeBa

XapakTepu30BaTh XUMHUYECKHUE AIEMEHTHI IIEPBBIX TPEX
NIEPUOOB, KUl U KaJIbLUA 110 UX MOJIOKEHUIO
B [lepnonnueckoii cucreme [I. 1. MenaeneeBa ¢ ornopoi Ha
AJIITOPUTM.

KnaccugumupoBars 1 Ha3pIBaTh HEOPTAHUIECKUE BEIIECTBA
U3YyUYEHHBIX KJIACCOB C OMOPOIl Ha cXeMy, TabIuIy
PacTBOPUMOCTH.

OnuceiBaTh 00IIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, MOATBEPK/IaTh CBOMCTBA IPUMEpPaMU
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUYECKUX PEaKLUN C ONIOPOU
Ha CXEMY.

Omnpenenars BUJI XUMUUYECKOM CBSI3U M THIl KPUCTAIIMYECKON
PELIETKYU BEIIECTBA C OMTOPOM HA CXEMY.

ITporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHHMS MOCIIE MPEeIBAPUTENILHOTO pa30dopa.

BricTpanBath pa3BEpHYThIE IMCBMEHHBIE U YCTHBIE OTBETHI C
ONopoii Ha
uHpOpMaIHIO U3 yueOHUKA U CIIPABOYHBIX MaT€pHaJIOB,
IPAMOTHO MCIOJIB30BaTh U3YYEHHBIM MIOHATHWHBIN anmnapar
Kypca XUMHH.

Hcnonp30BaTh NpH BHIOJHEHUH YY€OHBIX 3aJaHUN U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIBHOCTH HAyYHO-
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MOMYJISIPHYIO JINTEPATYPy XUMHUUYECKOTO COAEpKAHUS,
CIIpaBOYHBIE MaTepHallbl, pecypcsl MHTepHETa o
PYKOBOJICTBOM II€arora.

Tema 1. OcHOBHEIE
3aKOHOMEPHOCTH

XHMHYECKUX peaKkuuid
(4 9)

Knaccudukanus XuMHUYECKUX peakluil o pa3iuyHbIM
IIpU3HaKaM (10 YUCIy U COCTaBY Y4acTBYIOLIUX B
PEaKIMK BEIIECTB, *T10 TeTIOBOMY 3 deKTy, 1o
M3MEHEHHUIO CTETICHEH OKHUCIICHHSI XUMUYIECKUX
3JIEMEHTOB, 110 00PATUMOCTH, [0 YYaCTHIO
KaranuzaTopa).*

*JK30- ¥ SHJOTEPMHUUECKHUE PEAKIIIH,
TEPMOXUMHUYCCKHE ypaBHEHUs. [IoHATHE O CKOPOCTH
XUMHUYECKOH peakiuu. [IoHsITHE 0 TOMOTeHHBIX U
reTeporeHHbIX peakuusx. [lonstue 06 06paTuMbIx

¥ HeOOpaTUMBIX XUMHUYECKUX peakuusax. [Tonstue o
XUMHUYECKOM paBHOBecHU. DaKTOPBI, BIUSIONINE HA
CKOPOCTh XUMUYECKOU PEaKIIUU U MOJOKEHHUE
XUMHYECKOI'0 PABHOBECHUS. ™
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIIH
(2MIEeKTPOHHBIN OaJaHC OKUCITUTEIIBHO-
BOCCTaHOBUTEIHHON PEAKIIHH).

JleMoHCTpanuu

1. 3aBUCUMOCTBH CKOPOCTH XUMUYECKON PEAKIIUH OT
pa3InYHbIX (PAKTOPOB.

2. BoznelicTBue kaTainu3aropa Ha CKOPOCTb
XUMHYECKON PEaKIMH.

3. IIpumepsl HeOOpaTUMBIX U OOPATUMBIX pEaKLUH.
4. CmelieHne paBHOBECUSI XUMUUYECKON PEaKIIHH.

Beruucienus
— KOJIMYECTBa BEIIECTBa, 00bEMa U MacChl pEareHTOB
WJIY TIPOAYKTOB MO YPABHEHUSIM XUMHYECKUX PEAKIUN

PackpbIBaTh CMBICI H3Y4aeMBbIX MOHATUHA U IPUMEHATh 3TH
MIOHSATHSI TIPU ONKMCAHUU CBOMCTB BELIECTB U UX
MIPEBpAILCHU.

KnaccugumpoBarh XUMUYEeCKHE PEAKLIUH 110 PA3TMYHBIM
IPU3HAKAM.

VYcraHnaBnMBaTh 3aBUCUMOCTb CKOPOCTH XMUMUYECKON PEAKIIUU
OT Pa3IUYHBIX (PAKTOPOB MO PYKOBOJCTBOM yUHUTEJI.

[TporHo3upoBaTh BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX
IPEBPALCHUN B PA3IUYHBIX YCIOBUSIX MOCTE
IpeIBapUTEIbHON pabOTHI.

Onpenensats oKUCIUTENb U BoccTaHoBUTENb B OBP.

CocTaBisTh JIEKTPOHHBIN OaaHC peaKIu.

[Tpon3BOANTH BHIYHUCIICHUS IO XUMUYECKUM YPABHEHUAM 10
AITOPUTMY.

BeicTpanBathk pa3BEpHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAIIHIO U3 YUeOHUKA U CIIPABOYHBIX
MaTepUasoB, FPAMOTHO UCIOJIb30BaTh N3y4EHHBIN
MOHSATUHHBIN anmnapar Kypca XMMHUH 110CIIe
IIPEBAPUTEIBHOTO CTPYKTYPUPOBaHMs MaTepHaa.

Hcnonp30BaTh IpU BHINOJHEHUH YY€OHBIX 3aJjaHUN U B

IIPOLIECCE UCCIIEN0BATENBCKOM AESTENBHOCTH HAYYHO-
MOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COAEpKAHUS,
CIIpaBOYHBIE MaTepHalbl, pecypcsl MIHTepHETa moce
KOHCYJIBTAIIUH C ME€1arOroM.
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Tema 2.
DJIeKTPOJIUTHYECKAS
AUCCOLUALIMS.
XuMUYeCKHue peakiunu
B pacTBOpax

(8 1)

Teopust 3JIEKTPOTUTHYECKON TUCCOIUALIAH.
DONEeKTPOJIUTHI U HEANEKTPOIUThl. KaTHOHBI, aHHOHBI.
*MexaHU3M JIMCCOLMAIIMH BEUIECTB C Pa3InYHbIMU
BUJIAMU XUMHUYECKOH CBs3H. CTeNeHb TUCCOIHAIIIH.
CunpHbIC U ca0bIe JIEKTPOIIUTHI.

Peakuuu noHHoro oOMeHa, ycJioBUs UX MPOTEKAHMUS.
HoHHbIE ypaBHEHHUSI peaKIuil.

XUMHUYECKHE CBOMCTBA KUCJIOT, OCHOBAaHUH U COJIEH B
CBETE MPEJCTABICHUN 00 3JIEKTPOTUTHIECKON
mucconuanuu. Cpena pactsopa. [lonstue o rugponuze
coJie.

KauecTBeHHBIE peaKIi Ha KATHOHBI

Y aHWOHBI : XJIOPHI-, OPOMUJ, HO3U-, CyTb(aT-,
KapOoHaT-, cuaukar-pocdar- aHHOHBI, TUAPOKCH/T-
WOHBI KAaTHOHBI AMMOHWUS, MarHusl, KJIBIIUS,
AMIOMHUHMUS, Kene3a 2+, 3+, uHKa, IPUCYTCTBYIOIIUE
B BOJIHBIX PacTBOpAX..

*

JleMoHCTpaL U

DnexkTpuieckas IpOBOJUMOCTb PACTBOPOB BEILECTB;
JBI)KEHUE HOHOB B DJICKTPUIECKOM II0JIE.

OMNBITHI, UIUTIOCTPUPYIOLTNE TPU3HAKY MMPOTEKAHUS
peakIiit HFOHHOTO OOMEHa.

OnbITHI IO OTIPEIENIEHUIO CPEIbI B PACTBOPAX COJIEH
(xopua HaTpusl, KapOOHATa HATPHS, XJIOPUAA
LIMHKA).

JlabopaTopHble H IpaKTHYECKHUE

padoThI

JlaGopaTopHBI OTIBIT:

Ne8Peak1nu HOHHOTO 0OMEHa B pacTBOpax
2JEKTPOUTOB: cynbdaTta meau(1l)

U EI0YH, KapOOHATa HATPHUS U COJSTHON KUCIIOTHI,
peakIys HEUTpaTU3aui MEX Ty THAPOKCHIOM KaJus
Y COJISTHOM KMCJIOTOM.

PackpbIBaTh CMBICT U3y4acMbIX ITOHATUH, @ TAKKE CMBICI
TEOPUU JIEKTPOJUTHYECKON TUCCOLMALMU C OIIOPOH Ha
CXEMBI.

OOBACHATH NPUUYMHBI 3JEKTPOIIPOBOJ-

HOCTH BOJHBIX PACTBOPOB C IIOMOLIBIO I1€1arora.

CocTaBiATh ypaBHEHUS AMCCOLUALMY KUCIIOT, LIEJI0YeH U
COJICH, TTOJIHBIC
Y COKpAlIEHHbBIEC MOHHBIE YPABHEHUSI XMMUYECKHUX PEaKLUN
HOHHOTI0 0OMEHa.

IInanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
HKCIEPUMEHTBHI, TPOBOIUTH HAOIOCHHS, 1€TaTh BBIBOIBI
110 pe3yJibTaTaM dKCIIEPUMEHTA I10CIIE IIPEIBAPUTEIIBHON
paboTHI.

Cnenoate npaBuiiaM 6e3onacHoil paboThl B 1abopaTopun
IPY UCTIOJIb30BAaHUH XUMUYECKOH MOCYABI 1 000py10BaHUS
II0J1 KOHTPOJIEM II€Aarora.

ITpon3BOUTH BBIYUCIIEHUS 10 XUMUYECKUM YPaBHEHUSM.

BricTpanBath pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C
OTopoi Ha MH(opMaIIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepuanoB, IPAMOTHO UCIIOJIb30BaTh U3Y4EHHBIN
NOHSTUHMHBIN anmnapar Kypca XMMHUH T0CTE
MIPEABAPUTEIIBHOTO CTPYKTYPUPOBAHUS MaTepuraa.

Vcronb30BaTh NpH BHITOTHEHUH YUEOHBIX 3a/laHUN U B
MIPOLIECCE MCCIIEA0BATENBCKON AEATEIBHOCTH HAYYHO-
HOIYJISIPHYIO JINTEPATYPY XUMUYECKOTO COACPKAHUS,
CIIpaBOYHBIE MaTepHallbl, pecypcsl IHTepHEeTa nocie
KOHCYJIbTAllMM C NIEAATOTOM.
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Ne9. KauectBeHHBIE peaKIlMy Ha HOHBI B PAaCTBOPE.

[IpakTuueckas padora:
No 1. Pemienue skcrnepuMeHTaIbHbBIX 33a/1a4 110 TEME.

Bruruuciaenus
— I10 YpaBHEHUSAM XUMUYECKUX peaKui

Pa3znen 2. HemeTauibl 1 UX coequHeHust (24 u)

Tema 3. O0masn
XapaKTepUCTHKA
XMMHYECKHX 3JIEMEHTOB
VIIA-rpynmnsl.
I'ajorennl

(4 9)

OO0mmas xapakTepucTuka ranoreHoB. Oco0eHHOCTH
CTPOECHHS aTOMOB 3TUX 3JIEMEHTOB, XapaKTEPHbIE JIJIs
HUX cTerneHu okuciieHus. CTpoeHue u pru3ndecKue
CBOICTBA MPOCTHIX BEUIECTB — raJIOT€HOB.
XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa
(B3auMoJIeHiCTBUE C MeTaJlIaMu, HEMeTaJIaMU
(BOZOPOIOM M KHCIIOPOIOM), *1IeiouaMu’™).
Xnoposogopoa. ConsiHas KUCIIOTa, XUMUYECKHE
CBOMCTBA, *nosiyueHue™, mpumenenue. KauecrseHHbie
peaKIuu Ha raJloreHUuI-MoHbI. *J[elicTBUe Xlopa u
XJIOPOBOJIOPO/Ia HA OpPraHU3M uYeloBeka.™ Baxkueiiume
XJIOPUJIBI U UX HAXOXKACHHUE B IPUPO/IE.

JleMoOHCTpaL U
Buneomatepuansl: raJoreHsl 1 UX COCTUHEHNUS.
OO0pa3s1ibl XJIOPUIOB.

JlabopaTopHbIe U NIpaKTHYeCKue padoThl
JlaGopaTOpHBIN OTIBIT:

PacniozHaBaHue X10pua-HOHOB.

[IpakTuyeckas padora:

Ne 2. ITonmyueHue consiHON KUCIOTHI, U3YYEHHE €€
CBOJNCTB.

Beruucienus
10 YPABHEHUSM XMMHYECKUX PEAKIUH.

OOBsCHATH 001IME 3aKOHOMEPHOCTH B MI3MEHEHUU CBOMCTB
HEMETaJUIOB U MX COEIMHEHUH B MpejiesiaXx MajblX IEpHOA0B
Y TIIaBHBIX noArpymi [leproandeckoi CHCTEMbI XMMUYECKUX
3JIEMEHTOB C YU4ETOM CTPOEHHSI UX aTOMOB C MCII0JIb30BaHUEM
CXEMBI.

XapakTepHu30BaTh GU3NUECKUE U XMMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB TAJOT€HOB (Ha MPUMEpPE XJIOpa) U
CJIO’KHBIX BEILECTB (XJIOPOBOIOPO/IA, XJIOpUIa HATpus),
CIOCOOBI UX MOJYYCHUs, IPUMEHEHUE U 3HAYCHHE B
IPUPOJIE U )KU3HU YEJIOBEKA NOCIE CTPYKTYPUPOBAHUS
MaTepuaia.

OnpenensTs raloreHU1-MOHbI B PaCTBOPE € MCIIOJIb30BAaHUEM
TabnuIbl "XapakTepHble peakui Ha aHUOHBI".

[TnanupoBaTh U OCYIIECTBIATh Ha MPAKTHKE XMMUYECKUE
HKCTIEPUMEHTHI, TIPOBOIUTH HAOIIOICHNUS, IETIaTh BBIBOJIBI TI0
pe3ynbTaTaM 3KCIepUMEHTa MOCIIe NPeIBapUTEIbHOM
paboThLI.
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Tema 4. O0masn
XapaKTepUCTHKA
XUMHYECKHX YJIEMEHTOB
VIA-rpynnsbi. Cepa u eé
coenuHeHus (5 1)

OO01as xapakTepucTUKa 3JeMeHTOB VIA-rpynnsl.
OcCo0eHHOCTH CTPOEHUS ATOMOB 3TUX 3JIEMEHTOB,
XapaKTepHBIE I HUX CTeNeHu okucieHus. CtpoeHue
U (U3MYEcCKue CBONCTBA IPOCTHIX BEIIECTB —
KHMCJIOPOJIa U CEPBL.

AnnoTponHsie MOAM(DUKALNN KUCIOPOJIA U CEPBI.
XUMHYECKUE CBOWCTBA cepbl. B3aumoencTaue ¢
HEMETAJJIaMU - BOLOPOAOM U KHCIOPOJIOM,
MeTaJUIaMH, KOHLICHTPUPOBAaHHBIMU a30THOM U CEpHOM
kucinotamu. CepoBoJIopoJi, CTpoeHHE, GU3NUECKHE

OOBSACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
a1eMeHTOB VIA-Tpynnbl U X COeTUHEHU I
C Y4ETOM CTPOEHHS UX aTOMOB C OIIOPOM Ha CXEMY
"M3meHeHre paanycoB B moArpynmnax'.
XapakTepu3oBarh (pU3UICeCKHe
U XMMUYECKHE CBOWCTBA IPOCTOTO BEIIECTBA CEPHI U €&
COEIMHEHUH (CepOBOIOPO/Ia, OKCUIOB CEPhI, CEPHOU
KHCIIOTBI, CYJIb(ATORB), CIIOCOOBI UX
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Y XUMHUYECKUE CBOMCTBA (KUCIOTHBIC U
BOCCTaHOBUTENbHbIE). OKCHUIIBI CePhl KaKk
NPEJCTaBUTENIN KUCIOTHBIX OKCUIO0B. CepHast
KHUCII0Ta, GU3NYECKUE U XUMUYECKIE CBONCTBA
(oO1He Kak MpeCcTaBUTENs KJIacca KUCIOT

u *cnenunduyeckue™), npumenenue. CepHucTas
KHCIIOTA.

*XuMHuecKue peakinm, JeKalue B OCHOBE
MIPOMBIIIJICHHOTO CIIOC00a MOYyIeHUS CEPHOM
KHUCIIOTHI. AMIaparhl U MPOTEKAIOIINE B HUX
IpoIIecCHl (Ha MpUMepe MPOU3BOICTBA CEPHOM
KHUCJIOTHI). ™

Coun cepHOM KUCIIOTHI, KAYECTBEHHAs PEaKIys Ha
cynb(haT-uoH.

Haxoxnenue cepsl U €€ COeTMHEHU B IPUPOJIE.
*XuMHUecKoe 3arps3HEHNE OKPYKAIOIIEH CpeIbl
COCTMHEHUSIMU CePbI (KHCIIOTHBIC JTOXK/IH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0
peroTBpalieHus. >

JleMoOHCTpaL U

Konnexkuuu (Buneomarepuansl): cepa v €
COCIMHEHUSL.

OOyrnuBaHue caxapa noJ JeicTBueM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

JlabopaTopHbIe U NIpaKTHYeCKue padoThl
JlaGopaTopHble ONBITHI:
OO6Hapy:xeHue cysbhaT-MOHOB.

BsaumopeiictBue paz0aBieHHON CEPHOI KUCIOTHI C

LIUHKOM. BeIyuciaeHus
10 YPABHEHUSIM XUMUYECKUX PEAKLIMN

MOJIYYCHU A, IPUMCHCHUEC U 3HAYCHUC B IIPUPOJAC U KU3HU
YeJIOBEKA € OMOPON Ha CXeMY M IUIaH.

OmnpenensaTe HaNUYKE CyIb(PaT-HOHOB B PaCTBOPE.

OOBACHATH CYHIHOCTb 9KOJIOTUYECKUX NTPO0JIEM, CBA3AHHBIX C
nepepaboTKON COeNMHEHN Cephl OCIE CTPYKTYPHUPOBAHUS
Mmarepuaa.

HJIaHI/IPOBaTb 1 OCYHICCTBJIATH HA IMPAKTUKC XUMHUYCCKHUC
9KCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHHUS, IETIaTh BBIBOJIbI 10
pe3ynbTaTaM dKCIEPUMEHTA.

Cnenoate npaBuiiaM 6e3onacHoil paboThl B 1abopaTopun
IIPU UCIOJI30BAHUN XUMHUUYECKOM MOCY bl U 000py10BaHUs
1I0J] pyKOBOJICTBOM II€/1arora.

HpOI/I3BOI[I/ITI) BBIYHUCJICHUA 110 XUMUYCCKUM YPAaBHCHHAM I10
QITOPUTMY.

Hcnoap3oBaTh IIPpU BBITTIOJIHCHUHA y‘~I€6HI)IX 3a)1aH1/n71 TCEKCThI
yueOHuKa, cripaBouHble Matepuains! (Ilepuonnyeckyro
cucreMy xumu4deckux 3inemeHToB . M. Menneneesa,
TaOJIMIy paCTBOPUMOCTHU KUCIIOT, OCHOBAHUHN U COJIEH
B BO/JI€, EKTPOXUMHUUYECKHUH Psijl HANPSKEHUH METaJIOB).

Hcnonb30BaTh Npy BHITOJHEHUH Y4EOHBIX 33/1aHUH U B
IPOIIECCE UCCIIEN0BATENBCKOMN IEATEIIBHOCTH HAYYHO-
MONYJIIPHYIO JTUTEPATYPY XUMHUUECKOTO COLAEPIKAHUS,
CIpaBOYHBIE MaTepHaibl, pecypchbl IHTEpHETa ITocie
KOHCYJIbTalluH C I€aarorom
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Tema 5. O0masn
XapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB
VA-rpynnsl. A30T,
pochop u nx
coeUHEeHUs!

(74)

OO01as XapakTepUCTHKA 3JIEMEHTOB V A-TpyIIIbI.
Oco0eHHOCTH CTPOEHUSI ATOMOB 3TUX JIEMEHTOB,
XapaKTEepPHBIC JUISI HUX CTETIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHue B mpupojie, Gu3nyecKue u
XHMHYECKHE cBOMCTBA. KpyroBopoT azora B mpupo/e.
AMMHUak, ero pu3nYecKre 1 XUMHUYECKHE CBONCTBA,
nojy4yeHue u npuMmenenue. Conu aMMOHHS, UX
buznyeckue 1 XuMUYEeCKre CBOMCTBA, IPUMEHEHHE.
KauecTBeHnHas peakiusi Ha MOHBI aMMOHHUSL.

A3oTHas KUCI0Ta, €€ HrU3NIecKre U XUMUYECKHe
cBOIcTBa (00LIME KaK IPEICTaBUTEINS KJlacca KUCIOT
u *cneruduueckue™). * A30THCTas KUCIOTA.
Hcnonp3oBaHne HUTPATOB U COJICH aMMOHUS B
KauyeCcTBE MHUHEPAIbHBIX YI00peHu.*

XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpe/Ibl
COCTMHEHUSMU a30Ta (KUCIOTHBIE JOKIH,
3arps3HEHUE BO3lyXa, TOYBBI U BOJOEMOB).

®docdop, *amnorponusie Moaudukanuu hochopa*,
dbuznyecKrue 1 XUMUIECKHE CBONCTBA.

Oxkcun dpocdopa(V) u pochopnas kuciora,
buznyeckue 1 XUMUYECKHe CBOMCTBA, *momyueHue.*
*KauectBenHnas peakuus Ha pochar-uoHsr.*
*Wcnonb3oBanue (hocaToB B KaueCTBE MUHEPATHHBIX
ynoOpeHuit.* 3arps3HeHne MpupOIHBIX BOJOEMOB
docatamu.

JleMoOHCTpaL U

Komnexuuu: pocdop u ux coenHeHus.
B3anmoneiicTBre KOHIEHTPUPOBAHHOM a30THOM
KHCJIOTBI C MEJIBIO.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlaGopaTOopHbIE OMBITHI:

1. BzauMoaelicTBUE cOJIEl aMMOHMS € IETOYEIO.
2. O3HaKoMJIEHHE C 00pa3laMH a30THBIX U

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B H3MEHEHUH CBOICTB
3JIEMEHTOB VA-TpyMNIbl U UX COCTUHEHUHN ¢ YUETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh (pU3NUECKUE U XUMUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB a30Ta U (pocdopa u MX CoeAMHEHU I
(ammuaka, coseid aMMOHHSI, a30THOM KUCIIOTHI, HUTPATOB,
okcuaa pocdopa(V) u pocdopHoii kucnotsl, Gocharton),
CHOCOOBI X MOJIyYeHUsl, MPUMEHEHHUE U 3HaUeHUE B
MIPUPOJIE U )KU3HU YEJIOBEKA C UCIIOJIb30BAHUEM CXEMBI.

Omnpenensats HOHBI aMMOHHUS U (hocaT-uOHBI B PACTBOPE C
UCTIOJIb30BaHUEM TaOIHIb! ""XapakTepHbIe peakiuy Ha
KATHUOHBI U aHUOHBI".

OOBSACHATH CYITHOCTH SKOJIOTUYECKHUX MPOOIIEM, CBSI3aHHBIX C
HAXO0XJICHUEM COeMHEeHM a3oTa u gocdopa B
OKpY>Kalollen cpenie.

[1nannpoBaTh U OCYIIECTBIATH HA IPAKTUKE XUMUYECKHE
HKCIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS, 1€TaTh BHIBOIBI
10 pe3yJbTaTaM dKCIepUu-MeHTa.

Cnenoatk npaBuiiaM 6e3onacHoil paboThl B 1abopatopun
P UCIIOJIB30BAHUH XMMHUUYECKOM MOCY bl U 000py/10BaHUS.

ITpon3BOIUTE BEIYUCIIEHUS [0 XUMUYECKUM YPABHEHUSIM.

Hcnonp30BaTh NpH BHITOJHEHUH YU€OHBIX 3aJaHUIN TEKCThI
y4eOHHUKa, CIIpaBOYHbIE MaTepUabl (IEPUOINIECKYIO
cucremy xumudeckux smemeHToB 1. 1. Menneneena,
TaOJIUIy paCTBOPUMOCTH KUCIIOT, OCHOBaHUM U coJieil B
BOJI€, MEKTPOXUMUYECKUHN psiJl HAPSXKEHUI METaJUIOB).

Mcnonb30BaTh NpH BHITOTHEHUH YUEOHBIX 3a/laHUN U B

mnmponecce HCCIIeN0BATEIbCKOM I€ITEILHOCTH Hay4YHO-
MOMMYJIAPHYIO JIUTCPATYPY XUMHUYCCKOI'0 COACPIKAHUA,
CIIPpaBOYHBIC MAaTCPUAIIbI, PECYPChI I/IHTCpHeTa IOoCJIC
KOHCYJIbTAallUU C II€AaroromMm
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dbocopHBIX yIOOpEHUH.
[IpakTrueckas padora:
Ne 10. [Tonyuenne ammuaka, U3yueHUE €ro CBONCTB.

Berunciaenus
110 YPAaBHECHUSM XUMHYECKUX PEaKIUH

Tema 6. O01mas Yrnepon, amnoTpomnHbie MOAUGUKAIUY TpaduT, OOBSCHATH 00IIHME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB
XapaKTepuc- anmas. BzaumonelicTBue ¢ MeTallaMy, HEMETaJUIaAMH, 271eMeHTOB [V A-Tpynisl U X COEIUHEHUN C Y4ETOM
THKA XMMHYECKHX KOHIICHTPUPOBAaHHBIMH aA30THOW U CEPHOM KUCIOTaMH, = CTPOECHHS UX ATOMOB.

37eMeHTOB IVA- pacrpocTpaHeHHe B IpUpoie, GU3ndecKue u XapakTepHu30BaTh GU3NUECKUE U XMMUYECKHE CBOWCTBA
rpynnsl. XUMHYECKHe cBoicTBa. Ancopouus. Kpyrosopor MIPOCTBIX BEUIECTB YIJepoJa U KPEMHUSA U UX COCTMHEHUN
Yriiepoa M KpeMHHI 1 | YIUIEpOJa B IPUPOJIE. (OKCHAOB yriIeposa, yroJabHON KHCIOThI, KapOOHATOB,
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HX COCAMHCHUSA

(8 1)

Oxcuzpl yraeposa, ux (pu3nuecKkue U XUMUIECKHe
CBOICTBa, UX JIEHCTBUE HA KUBbIC OPraHU3MBI,
NOJy4YEeHUE U TPUMEHEHHE. * DKOJOTHUECKUe
po0JIeMBbI, CBsI3aHHBIE C OKCU0M yriiepoaa(IV);
TUIIOTE3a II100aIbHOTO MOTETJICHNS KIIMMATa,;
MapHUKOBBIN A PekT.*

VYronbHas KUCIIOTa U €€ COJH, UX (PU3NIECKHe U
XUMHUYECKHE CBOICTBA, OJIyYeHHUE U IPUMEHEHUE.
KauecTBenHas peakuusi Ha KapOOHAT-HOHBI.
*[lepBoHavyalIbHbIC MTOHATUS 00 OPraHUYECKUX
BEIIECTBAX KaK O COCTMHEHUSAX YIIIepoa:
0COOCHHOCTH cocTaBa U cTpoeHus. [lonstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUPAX, OeJIKax,
yriaeBojax. MatepuanbHOE €MHCTBO OPTraHUUECKUX U
HEOPTaHMYECKUX COSAMHCHUN. *

*Kpemuuii, ero pusndeckre 1 XMMHUYECKUE CBOMCTBA
(Ha mpuMepe B3aUMOICHCTBHS C METAJUIAMH U
HEMETaJUIaMH ), TIOJy4YeHUE U IPUMEHEHHE B
3NIEKTPOHUKE. *

*CoenuHeHHs KpeMHUs B ripupoje. Oo1me
npencTaBieHus 06 okcuae kpemuusa(IV) u
KpeMHUEBOU KuciioTe. CHIIMKATHI, UX UCIIOJIb30BAHNE
B OBITY, MEAHIIMHE, TPOMBIIUICHHOCTH. BaxkHeiiime
CTPOMTENbHBIC MaTepHAIIBI: KEPAMHKa, CTEKIIO,
[IEMEHT, OeTOH, kene300eToH. [Ipobiembl
0€30I1aCHOTO MCIIOJIb30BaHHS CTPOUTEIHHBIX
MaTepuajoB B MOBCEAHEBHON KHU3HU.*

JleMoHCTpaLun

Mopnenu KpUCTaJUIMYECKUX PEMIETOK aIMasa,
rpaduTa, MOJIEKYJIbI (yJUIepeHa.

AncopO1ust pacTBOPEHHBIX BEILIECTB
AKTUBUPOBaHHBIM yriéM. [IpoTuBoras.
Buneomarepuaibl: CUIIMKaTHAs TPOMBIILIIIEHHOCTb.

OKCH/JIa KPEMHUSI, KPDEMHHEBOM KUCIOTHI, CUIIMKATOB),
CHOCOOBI MX MOJyYeHUs], MIPUMEHEHUE U 3HaUCHUE B
MPUPOJIE U KU3HU YEIOBEKA.

Onpenenars kapOOHAT- U CUITMKAT-

HOHBI B pacTBOPE.

OOBACHATDH CYLTHOCTh HKOJIOTMUYECKUX MPOOIIEM, CBSI3aHHBIX C
HAaXO0XJECHUEM YTJIEKHCIIOrO Ta3a B OKPYKAKOLIEH Cpele.

NnnrocTpupoBaTh B3aMMOCBS3b HEOPTaHUYECKUX COETMHEHU I
yriepojia U OPraHUYECKUX BEIIECTB MO PYKOBOACTBOM
YUUTEIIA.

[TnanupoBaTh ¥ OCYIIECTBIISITh HA IPAKTHKE XUMUYECKUE
SKCIEPUMEHTBHI, TPOBOIUTH HAOIOICHHS, I€TaTh BEIBOAbI 110
pe3ysbTaTtaM 3KCIEPUMEHTA TIOCTIE MPEABAPUTEIHLHOM
paboTBhI.

CrnenoBats npaBuiiaM 6e30nacHoil paboThl B 1abopatopun
IIPU UCIIOJI30BAHUN XUMUYECKOM MOCY/IbI U 000pyI0BaHUSI.

Hcnonb30Bath Nnpu BHIOJHEHUN YY€OHBIX 3aJaHUN TEKCThI
yueOHHKa, cripaBouHble Matepuaisl ([leprogunueckyro
cucremy Xxumuueckux 3seMeHToB 1. 1. Menneneesa,
TaOJIHIy paCTBOPUMOCTH KUCJIOT, OCHOBAHHM U COJICH B
BOJI€, DIIEKTPOXUMHUYECKUH sl HAPSIKEHUH METaIIIOB)
MOCJIe KOHCYJIBTAIlUU C TIEJJarOTOM.

Hcnonp30BaTh MpH BHITIOTHEHUH YY€OHBIX 3aJaHU U B
MPOIIECCE MCCIIEOBATENBCKON AEATEIHHOCTH HAYYHO-
HNOMYJSPHYIO JINTEPATYPy XUMHUUECKOTO COJIepKaHUs,
CIIpaBOYHBIE MaTepHalIbl, pecypchl UHTEepHETa Tociie
KOHCYJIBTAILIMH C 11€1aroroM.
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Mopnenu MOJIEKyJ1 OPraHUYECKUX BEILECTB.

JlabopaTopHble U NpaKkTHYecKue padoThl
JlaGopaTopHBI OTIBIT:

KauectBenHast peakius Ha KapOOHAT-UOH.
[TpakTuyeckue paboOTHI:

Ne 11. ITonyueHue yriekucioro ra3a u U3y4eHUe €ro
cBoiicTB. KauecTBeHHast peakiys Ha KapOOHAT-HOH.
Ne 12. Pemienue skcriepuMeHTaIbHBIX 33/]1a4 110 TEME
«Hemerambi.

Boruuciaenus

10 YPAaBHEHMSIM XUMUYECKUX PEAKIUH, €CIIU OUH U3
peareHTOB JIaH B BUJI€ BOJIHOT'O PacTBOPa C U3BECTHOM
MacCOBOH JOJIEH.

Pa3nen 3. MeTasinl u ux coequnenus (20 u)

Tema 7. O0mme
CBOICTBa METAJLJIOB
(49)

OO11ast XapakTepUCTHUKA XUMHUECKUX JIEMEHTOB —
METaJUIOB Ha OCHOBAHUH MX TIOJOXKEHUS B
[Tepuonuueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J1. . MenneneeBa u crpoeHusi atoMoB. CTpoeHue
MeTauloB. MeTayuindeckas CBs3b U MeTajlIndyecKas
KpHUCTaJTHYECKasi perIéTka. DIEeKTPOXUMUIECCKUN P
HanpspKeHui MetanioB. OU3NUecKue U XUMUYeCKHe
CBOMCTBa MeTa/IOB. *O0IIMEe CIOCOOBI MOTYUYEHUS
MmeTasuioB. [ToHATHE 0 KOPPO3UN METAIIIOB U
OCHOBHBI€ CITIOCOOBI 3a1UTHI OT Koppo3uu. CruiaBbl
(cTanp, 4yryH, AIOpATIOMUHUHN, OpOH3a), UX
IPUMEHEHUE B OBITY U IPOMBILUIEHHOCTH. *

JleMoOHCTpaLun

O3HakoMIIeHHE ¢ 00pa3liaMi METaJJIOB U CIIaBOB, UX
(bu3NYECKUMU CBOMCTBAMHU.

Mopnenu KpUCTaJUINYECKUX PEMIETOK METAIIIIOB.
Buneomarepuansl: KOppo3Hs METAIUIOB.

JlabopaTopHble U NpaKkTHYecKue padoThl

PackppIBaTh CMBICI U3y4aE€MbIX TOHATHH U IPUMEHATH 3TH
HOHSITHS [TPU ONIMCAHUM CBOMCTB BEILIECTB U UX
MpEeBpaICHU M.

OOBACHATH 001I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
3JIEMEHTOB-METAJJIOB U UX COCUHEHUN ¢ Y4ETOM CTPOCHHUS
HX aTOMOB.

XapakTepHu30BaTh CTPOEHUE METAIUIOB, 001Me pusnyeckue u
XUMHUYECKHE CBOWCTBA METAJLIOB.

XapakTepHu30BaTh 00IIME CIIOCOOBI MOJTyYEHHs] METAJIIIOB
II0CJI€ CTPYKTYPUPOBAaHUs MaTepuaa.

Cnenoate npaBuiiaM 6e3onacHoil paboThl B 1abopaTopun
P UCIIOJIB30BAHUH XMMHUUYECKOM MOCY bl U 000py/10BaHUS.

ITpon3BOINTE BBIUMCIIEHUS [0 XUMUYECKUM YPABHEHHSIM.

Hcnonp30BaTh MpH BHIOTHEHUH YU€OHBIX 3aJaHUIM TEKCThI
yueOHUKa, cripaBouHble Matepuans! (Ilepuonndeckyro
cucremy xumudeckux snmemeHToB 1. 1. Menneneena,
TaOJIMILy paCTBOPUMOCTHU KUCIIOT, OCHOBaHUHN M coJieil B
BOJI€, MJIEKTPOXUMUYECKUHN psiJl HAPSXKEHUI METaJlIoB).

Vcronb30BaTh NpH BHITOJHEHUH YUEOHBIX 3a/laHUM U B
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JlaGopaTopHBbIE OTBITHI:

O3HakomiIeHHE ¢ 00pa3liaMH CIUIABOB METAJIIOB.
3aBUCHUMOCTb CKOPOCTH peakluy MeTajlia ¢ KUCI0TON
OT IPUPOBI METALIA.

Bruruuciaenus
— M0 YpaBHEHUSIM XUMUYECKUX PEAKLUM, €CIIU OJJUH
13 pEareHTOB COJEPIKHUT MPUMECH

IIPOLIECCE UCCIIEN0BATENBCKON EATEIBHOCTH HayYHO-
HOIYJISIPHYIO JINTEPATYPY XUMUYECKOTO COACpKAHUS,
CIIpaBOYHbIE MaTepualbl, pecypcsl MHTEepHETa nocie
peIBapUTENIbHOI KOHCYJIBTALUU C I1€JaroroM

Tema 8. Baxkueiime
MeTAJLJIbI M UX

COeTHHEH U
(16 9)

[[{esrounsle MeTasuibl. 1losnoxenue B [lepuonnueckon
cucTeMe XuMHIecKux sineMeHToB Jl. 1. Menaencena,
cTpoeHue atoMoB. Haxoxienue B nmpupoze.
dusnyueckre 1 XMMUYECKHE CBOMCTBA (HA MpUMepe
HaTpus U Kanusi). OKCUJIBI U TUAPOKCUABI HATPUS U
Kanus. [I[puMeHeHune meaouHbIX METAJIJIOB U UX
COCIUHCHHI.

[llenoyno3eMenbHBIC METAJIbl MATHUHN 1 KaJbIUH,
crpoeHnue aromMoB. [lonoxenue B Ilepuoanueckon
cucreMe xuMuueckux 3jemenToB . M. Menaeneena.
Haxoxnenue B npupone. Pu3ndeckue 1 XUMHUIECKUE
cBolcTBa. BaxkHelmme coeqMHEHUS Kalblus (OKCH]I,
TUApPOKCUA, conn). *JKéctkocTh BOABI U c1OCOObI €€
ycTpaHeHus. ™

Amomunuii. [lonoxenue B [leprognueckoit cucreme
xumudeckux 3neMeHToB /1. 1. Menneneesa, ctpoenue
aroma. Haxoxnenue B npupoje. Pusnyeckue u
XUMHUYECKHE CBOMCTBA. AM(OTEpHBIE CBOWCTBA
OKCHJIa U THAPOKCHA.

Keneso: cocras, cBolicTBa 1 nonydyeHue. [lonoxenune
B [lepronnueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. 1. Menneneesa, crpoenue aroma. Haxoxnenue B
npupoae. duznyeckne 1 XUMUYECKHE CBOKCTBA.
Oxcunel, runpokcuabl u conu xene3a(ll)

u xene3a(Ill).

JleMoHCTpanuu

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB
3JIEMEHTOB-METAJIJIOB B I'PYMIAX U UX COEAMHEHUH ¢ yu4EToM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKUE U XUMUYECKHE CBOMCTBA
IPOCTHIX BEIIECTB METAJIOB U UX COEIMHEHUH (OKCHUIIOB,
T'MJPOKCHIOB, COJIEH) C OMOPOM Ha CXEMY, CIIOCOOBI UX
NOJIy4EHHUs], IPUMEHEHUE U 3HAYECHUE B IPUPOJIE U KUZHU
YeJIoBeKa.

Pacrnio3HaBaTh ¢ IOMOILIBIO KAYECTBEHHBIX PEAKIMI HOHbI
METaJJIOB (MarHus, KaJbLysl, allOMUHUS, IUHKA, JKelle3a
(2+), xxenesa (3+), menu (2+) ¢ UCTIONTB30BAHUEM TAOHIIBI
"XapakTepHble peaKIIMKA Ha KaTUOHBI'.

[InanupoBaTh U OCYLIECTBIIATH Ha MPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHHUS, IeJIaTh BBIBOJIBI 10
pe3yabTaTaM 3KCIIepUMEHTA.

CnenoBatb npaBuiiamM 6e30nacHoi paboThl B 1a00paTOPUU MPH
HCIOJIb30BAHUN XUMHUYECKOM MOCYIbI U 000PYJOBAHUS.

[Tpon3BOINTH BHIYHUCIIEHUS IO XUMHUYECKUM YPABHEHUSM.

BricTpauBath pa3BEpHYThIE TMCbMEHHBIE U YCTHBIE OTBETHI C
OTopoif Ha MH(oOpMaIIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepUajoB, FPaMOTHO UCIOJIb30BaTh N3YUEHHBIH
MOHATUIHBIN anmapaT Kypca XUMHU.

Hcnonb30Bath mpy BHINOJHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE MCCIIEA0BATENBCKON EATEIBHOCTH HAyYHO-
MOMYJISIPHYIO JINTEPATYPy XUMUYECKOTO COAepKaHUS,
CIPaBOYHbIE MaTepualsbl, pecypcsl IHTEepHETa nocie
MIpe/IBAPUTENILHON KOHCYJIBTALUU C I1€JaroroM
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B3aumopeiicTBue HaTpuUs € BOJOM.

OkpalMBaHue MIaMEHH HOHAMU HATPHS U KaJIusl.
OkpallMBaHue MmiaMeHH HOHAMU KaJIbIIHS.
BzauMozeiicTBre okcuia Kaabllys ¢ BOJIOM.
Buneomarepuansl: ropeHue xese3a B KUCIOPOJie U
XJIope.

JlabopaTopHble 1 IPAKTHYECKHE PAdOThI
JlaGopaTopHBbIE OTBITHI:

O3zHakomMyieHHE ¢ 00pa3liaMu ATFOMUHHUS U €T0
CILJIaBOB.

AMdoTepHbIe CBONCTBA THIPOKCH]IA AITFOMHHHSL.
KauecTBeHHbIE peakuy Ha HOHBI JKeJe3a.
[TpakTrdeckue paboThI:

Ne 13. Pemienne sKCriepuMEHTAIBHBIX 33a4 110 TeMe
«Meranb».

Beruuciaenus
110 YPAaBHEHHSIM XUMUYECKUX PEaKIUil.

Paznen 4. Xumus u okpy:karomas cpeaa (3 4)

Tema 9. BemnecTBa n
MaTepHuaJIbl B )KU3HH
YyeJI0BeKa

(1)

*HoBble MaTepuasbl U TEXHOIOTHUU. BemiecTsa u
MaTepHUaJIbl B OBCEIHEBHOM )KU3HU YEJIOBEKA. XUMUS
Y 3710pOBbE. be3onacHoe UCIoabp30BaHUE BELIECTB

Y XUMUYECKUX PEaKIUi B OBITY.

[TpupoaHbIe HICTOYHUKH YTIEBOAOPOIOB (yroib,
IPUPOJIHBIN ra3, HeQTh), IPOAYKTHI UX EPEPaOOTKH,
UX POIb B OBITY U POMBILIIEHHOCTH.

OCHOBBI IKOJIOTUYECKON IPaMOTHOCTU. XUMHUECKOE
3arpsi3HEHUE OKpYKarolei cpesl (peaebHO
nomyctumasi KoHteHTparus Bemiects — [1JIK).

Ponp xuMuu B pelieHnH SKOJIOTHUECKUX Mpodaem.*

XapakTepHu30BaTh pPOJib XUMHUH B Pa3IMYHbIX chepax
JeSITENIbHOCTH JIFOJIEH, OCHOBHBIE BEIIECTBA M MaTe€pHalIbl,
MPUMEHSEMBIE B )KU3HU COBPEMEHHOI'O UEJIOBEKA.

OOBSCHATH YCIOBHS 0€30MaCHOTO MCIOJIb30BaHUS BEIIECTB U
XUMHUYECKHX Peakluil B ObITY.

AHanM3upoBaTh U KPUTHUYECKU OLIEHUBATh HH(OPMALIHIO
O BIIMSIHUM HPOMBIIIJIEHHOCTH, CEIIbCKOTO X0341CTBa,
TpPaHCIIOPTa U JAP. HA COCTOSIHUE OKPY>KAIOILIEN CPE/IbL.

YMeTh 0Ka3bIBaTh NEPBYIO MOMOIIb TPU XMMUYECKHX 0XKOTax
Y OTPaBIICHHSIX.

[TpuHuMaTh yyactue B 00CYXJIEHHH MTPOOJIEM XUMUUYECKON U
HKOJIOTUYECKOM HANPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MPpobsIeMe U Ipe/Iarath
BO3MOXKHbBIE MTYTH €€ pelIeHUs ¢ OTOpol Ha HUH(POPMALIHUIO U3
y4eOHHUKa U CIIpaBOYHbIE MaTepualibl, pecypcsl IHTEepHeTa.
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IHOYPOYHOE IINTAHUPOBAHME 110 XUMHUUN

8 B KJIACC 1D 3021573 JIxo60Bb ALLIOTOBHA

KoauuecTBO 4acoB

JlaTa

JJIeKTPOHHBbIE M (POBHIE

No o0pa3oBaTe/IbHbIE
Tema ypoka KonrTposbubie  |[[IpakTnyeckne  [M3Y'U€HH 51
n/m Bcero pecypchbl
padoThI padoThI
[T .P
I heroseca. Tera nnemeersa, | 1 2 Batsoresa LIOK
YeIIOBEKA. " .
g g B 02.09 https://m.edsoo.ru/ff0d210c
Nucrpykrax no Th.
buoanoreka LIOK
2 [T 1 5.09
OHSITHE O METOJIaX MO3HAHUS B XUMHUH 0 https://m.edsoo.ru/ff0d227e
[IpaxTrueckas padora Ne 1 «IIpaBuiia
3 paboThI B 1a00paTOpUU U MPUEMBI 1 bubnnoreka [JOK
oOpaleHus ¢ 1abopaTopHbIM 1 09.09 https://m.edsoo.ru/ff0d23dc
o0opynoBanuem». Mucrpykrax o Th.
4 UrncTeie BemecTBa 1 cMecu. CnocoObI 1 1.0 bu6nmorexa [JOK
pasieNieHust CMecei ' https://m.edsoo.ru/ff0d26ca
1 6ota Ne 2
5 15) CICTHHECIE P OVT ez 1 16.09 bu6mmoreka LIOK
Ha [IPUM YUCTKHU
« a3ﬂenemfe emecent PUMEpE OFHC ! ' https://m.edsoo.ru/ff0d28c8
MOBAPEHHOM COJIN)»
bu6nmunoreka [JOK
6 A 1 19.09
ROMBE ORI https://m.edsoo.ru/ff0d2a6c
. XUMHdecKue 2JIeMEHTHI. 3HAKH 1 b3.09 bu6nmuoreka [JOK
(CHMBOJTBI) XUMHUYECKUX DJIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6 OK
3 [IpocThie U CIIOKHBIE BEIIECTBA 1 26.09 nomorexa [

https://m.edsoo.ru/ff0d2a6c¢
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9 ATOMHO-MOJICKYJISIPHOE YUCHHE 30.09 bubnroreka
[{OKhttps://m.edsoo.ru/ff0d2
d50

3 .
PAYTIE: 1 https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
11 OTHOCHUTENbHAS aTOMHAs Macca. 07.10 bubmuoTexa [JOK
OTHOCUTEIbHAS MOJIEKYJIIPHAS Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10JIs1 XUMHYECKOT O 10.10 bubmuorexa [JOK
HIIEMEHTA B COCTUHEHUH ' https://m.edsoo.ru/ff0d350c
13 KonnuectBo BeiecTBa. MoJib. 14.10 bu6mmoreka [IOK
Mosipaast Mmacca ' https://m.edsoo.ru/ff0d5230
14 Dusznueckre 1 XUMHUUIECCKUE SIBICHUS. 17.10 buobnnoreka LIOK
XUMHYECKast peaKius ' https://m.edsoo.ru/ff0d37fa
15 [ [pu3HAKU U yCII0BUS IPOTEKAHUS b1.10 bu6imoreka LIOK
XUMHYCCKHX PEaKIUit ' https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUSI MACChI BEIIECTB. ha.10 bubnuotexa [JOK
XuMuueckne ypaBHEHHUS ' https://m.edsoo.ru/ff0d3b88
. BerarciieHus: KOJTMIeCTBa, MaccmeC BuGmorexa LIOK
XUMHUYCCKHUX
Bemeﬂfa 110 YpaBHEHIAM 07.11 https://m.edsoo.ru/ff0d5708
peaKIuii
Kiaccudukanus XAMUYISCKHX PEaKITuit
18 ( J—— 1 buomuorexa [JOK
COEIMHEHMUS, , .
! P 111 https://m.edso0.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIil-
b OK
19 banukinoneauct. O0o0enne u 14.11 nommorexa L

CHCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/ff0d40c4
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KonTtposbHast padora Nel o Teme

bu6nmorexa [{OK

20 18.11
«BelecTBa 1 XUMHUECKUE PEAKIIAI https://m.edsoo.ru/ff0d4290
B — .C
21 B<§)33nya K;Z/f((): BoragiBanei/Icele: Hu 2 bubmorexa [IOK
Ay e 1.1l https://m.edsoo.ru/ff0d448e
pocTtoe BeuiecTBo. O30H
D -
A st
UCI , .
PoAa peaich >-11 https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
C 0 ciopoaa
23 n;ioocoaTb(: ILO:II ane H:I\Z[LII(II:IHZHII)-IOT)TI/]: 28.11 bubmorexa HOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[TprMeHEeHHEe KUCIIOpoia
TeroBoit 3 PEeKT XUMIUUECKON peaKIluu,
b4 [MOHSTHE O buobnnoreka LIOK
TEPMOXMMHYECKOM YPAaBHCHUH, IK30- U 02.12 https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKIHIX
[t v o pEmior
IpSI3HCHHUE B h§ Bl €T
P AR, 05 https://m.edsoo.ru/ff0d4c4a
[peI0TBPAICHHUS
N HgaKTI/I‘—IeCKaﬂ pagom N963KE(C) HTSM: ) buGmorexa LIOK
«[Tomyuenue u cooupanu , )
" . P pod 09.12 https://m.edsoo.ru/ff0d4ae2
M3ydeHHE €r0 CBOMCTB»
b7 Boaopox — sneMeHT U pocToe 1915 bu6nmoreka LIOK
BerecTBO. HaxoxkaeHue B mpupoie ' https://m.edsoo.ru/ff0d4dd0
bg Du3nyecKkue U XMMUYECKUEe CBOMCTBA 16.12 bromuorexa [JOK
Bot0poa. [IpuMeneHue Bogopoia ' https://m.edsoo.ru/ff0d4dd0
b K
29 [ToHsITHE O KUCTIOTaX U COJISX 19.12 nommorexa IO

https://m.edsoo.ru/ff0d50d2
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20 CriocoObI MOJTyYeHHUs BOJAOPOIa B b3.12 bubmuorexa [[OK
TabopaTopHu ' https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas padora Ne 4 o teme 26.12 bubnmnorexa [JOK
«[TonydyeHue u coOupaHue BOJI0OPOIa, https://m.edsoo.ru/ff0d4f42
M3y4EHUE Er0 CBOMCTBY
30 MoutsipHBIT 00bEM Ta30B. 3aKOH ABOTaIPO 30.12 bubmuorexa [[OK
' https://m.edsoo.ru/ff0d542e
B 0bE
3 eucersa rasa o ero mactiony BSanotexa LIOK
; Y 13.01 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HITH 00BEMY
5 618
B
yas peait . 16.01 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
a5 DU3NYECKUE U XUMUYECKHUE CBOMCTBA BOJIbI b0.01 bu6mmorexa [IOK
' https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHuH. [TorsTHE 00 b3.01 buomuorexa [JOK
MHMKATOpax ' https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. Hachiime e
37 1 HIe[HeIfc:I peHTIfLIEHZCJ:;o bl ;I/IH;CZ(I){;; bubnmorexa LIOK
n P PEL- 27.01 https://m.edsoo.ru/ff0d5b40
TOJIsl BEIIECTBA B PACTBOPE
[TpakTuyeckas padora Ne 5 o Teme
IT TBOPOB C
[ e,
ped . ! 30.01 https://m.edsoo.ru/ff0d5eba
[PacTBOPEHHOTO BEIIECTBAY.
MucTpykTax no Th.
39 KonTponbHast padota Ne2 o teme 03.02 bu6imoreka [LIOK

«Kucnopoa. Bogopoxa. Bona»

https://m.edsoo.ru/ff0d6342
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10 OKCHIBI: COCTaB, KIacCH(pUKAIIHS, 06.02 bubnnorexa [OK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
1 [lonydeHue U XMMUYECKUE CBOMCTBA 10.02 bu6imoreka [IOK
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OCHOBaHMSI: COCTaB, KJIACCU(PUKALIUS, 13.02 buommoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 [lonyyeHue u XuMHYECKHE CBOMCTBA 17.02 bu6imoreka LIOK
OCHOBaHHii ' https://m.edsoo.ru/ff0d67ca
m KuciioTel: cocTaB, Kiaccudukaus, 50.02 bu6nunorexa [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
5 [TosrydueHne 1 XuMHU4ECKHE CBOWCTBA b4.02 bubnnoreka [IOK
KHCIIOT ' https://m.edsoo.ru/ff0dfee2
C : , o
i (())J'II/I (GCpeL[HI/Ie) I;Zfﬁ;:ﬂmypa CIocoObI - buGmorexa LIOK
MOJTyUCHUS, XUMH )
qu 7.0 https://m.edsoo.ru/00ad9474
CBOICTBA
[TpakTiaeckas padota Ne 6. Pemmenue
47 DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnunoreka [HOK
«OCHOBHBIE KJIaCChl HEOPTaHUIECKUX 03.03 https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
18 [ eHeTHYECKAs CBSI3b MEXKAY KJIaCCaMU 06.03 bubnnorexa [HOK
HEOPTaHWIECKUX COCAMHEHHIA ' https://m.edso0.ru/00ad9a50
bu6 OK
49 O0001IeHNe U cUCTeMaTH3aIus 3HAHHHA 10.03 hth[Ipél:;I/(r)rT.ZI;z;_c[).ru 100ad9ch?
K 6ota Ne3
OHTpOJIbHAs paboTa 10 TEME BuGmorexa [OK
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKHUX 13.03

coequHeHu"

https://m.edsoo.ru/00ad9ela
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[lepBbie MOMBITKY KJIACCH(PUKAUU

51 XUMHYECKHX dJieMeHTOB. IloHsgaTue o 03 bubnmorexa [IOK
' 17. https://m.edsoo.ru/00ad9ffa
CPYIIax CXOTHBIX AJIEMEHTOB
buo6 OK
52 [lepuonuueckuii 3akoH u [lepronnueckas 20.03 htlj[l H_I//I/OTGI;a u /00ada52
crcTeMa XUMHUYeCcKux djiemeHToB /I, 1. ps.//m.edso0.ruiladascc
Meneneena
bu6nmuorexa [JOK
53 [le , , 24.03
DUOIBL, TPYIHLRL HOATPYIHEL https://m.edsoo.ru/00ada52c
54 Ctpoenue aroMoB. COCTaB aTOMHBIX SAJIEP. b7 03 bu6mmoreka [IOK
130TOIBI ' https://m.edsoo.ru/00ada342
CTpoeHHe DIEKTPO 000JI04EK aTOMO
55 SJ;FGPMGI}{I;IOB lJ'I[eKT/IIZ) }II/IIj{I::KOIZ e 07.04 bubmorexa HOK
PHOA ' https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenaeneeBa
XapakTepucTuka XUMHYECKOTO
56 hJIEMEHTA 110 €r0 IMOJOKEHHUIO B bu6nmmorexa [IOK
[leproanyeckoii cucreme /1. . 10.04 https://m.edsoo.ru/00ada824
MeHnpaeneeBa
3Hauenue [leproauyueckoro 3akoHa st
57 [pa3BUTHS HayKu U nipaktuku. J1. U. bu6imoreka LIOK
MenzeneeB — y4EHBIH, TeAaror u 14.04 https://m.edsoo.ru/00ada96e
rpakIaHUH
Pese i ypok. O600111IeHE
58 CI/ICTIG)II\S/I:EII/IIZZPI/II; 3HaHI/HI7III / o 1 17.0 bubmmorexa [OK
. B 7.04 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHasi paboTa
K onbHag padora Ned o reme
OrIp p bromuorexa [JOK
59 «CTpoeHHe aToMa. XUMHUYECKast CBS3b) 1 21.04

/ Bcepoccuiickast mpoBepouHas paboTa

https://m.edsoo.ru/00adb486

46




60 DJIEKTPOOTPULIATEILHOCTh AaTOMOB 1 ba.04 bubnmnorexa [JOK
XUMHYECKHX 3JIEMCHTOB ' https://m.edsoo.ru/00adaab8
bu6nmuoreka [JOK
14 1 .
61 OHHAsI XUMHYECKasl CBA3b 28.04 https://m.edso0.ru/00adac34
62 KoBasieHTHas noJisipHasi XUMUYECKasl CBSA3b 1 05.05 bu6imoreka [LIOK
https://m.edsoo.ru/00adaab8
63 KoBajleHTHAs HENOJIAPHAs XUMHUYECKAst 1 08.05 bubnmnorexa [JOK
CBSI3b ' https://m.edsoo.ru/00adaab8
buobnnoreka LIOK
64 1 .
(CTernetth OKHCIeHi 12.05 https://m.edsoo.ru/00adae28
65 OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE 1 15.05 bubmuorexa [JOK
peaKIn ' https://m.edsoo0.ru/00adb076
bu6 OK
66 OKHCIUTEIN U BOCCTAHOBHUTEIIH 1 19.05 htI/tIp;I//I/(r)TT.ZI;z;_([).rU 100adb076
NI ! busaorexa LIOK
1 22.05 https://m.edsoo.ru/00ad9cb2
«CTpoenne aroma. XUMUYECKask CBSA3b
68 Pe3epBHblil ypok. O6001IeHNE U 1 56,05 bu6mmoreka [IOK
CHCTEeMaTH3aIlusl 3HAHUI ' https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

[IPOPAMME
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MNOYPOYHOE IINIAHUPOBAHHME 110 XUMHUHN
8 B KJIACC (napomuoe odyuenne) |ID 3021573 JIro60Bb AIIOTOBHA

No KoauvectBo [larta
Tema ypoka 4acoB

n/n

IInan  @akr

1 [Ipeamer xumun. Pons xumuu B xu3HU yesnoBeka. Tena u Bemiectsa. [loHsTHE 0 METOaX TTO3HAHUS B 1 02.09
XUMHH

2 YucTteie BemecTBa 1 cMecH. CriocoObI paszielieHus: cMecei 1 09.09

3 ATOMBI M MOJIEKYJIbI. XUMUYECKUE STIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUECKHUX 2JIEMEHTOB 1 16.09

4 [IpocThie U ClIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUeHHUE 1 23.09

5 3aKOH MOCTOSHCTBA COCTaBa BElIeCTB. XuMudeckas popmyina. BaaeHTHOCTh aTOMOB XUMUYECKUX 1 30.09
JIIEMEHTOB

5 OTtHocuTenbHas aToMHast Macca. OTHOCUTEIIbHAS MOJICKYIISIpHAst Macca. MaccoBasi 1oyt xumuieckoro 1 07.10
anemeHTa B coennHeHnu. KonnuectBo BeniectBa. Mois. MossipHast macca

2 dusnyeckue U XUMHUYECKHE BJIeHUs. XUMHUecKas peakius. [I[pu3Haku 1 ycnoBus IpOTeKaHUs 1 14.10
XUMHUYECKHUX peaKIui

8 3aKOH COXpPaHEHMS MACCHI BEIECTB. XMMHUYECKHE YPaBHEHHUS 1 21.10

9 Brruncnenus konmdecTBa, MacChl BEIECTBA 10 YPABHEHUAM XUMHUYECKUX PEAKINI 1 11.11

10 Knaccudukanus XuMu4eckux peakuuii (coemHeHNs, pa3okKeHus, 3amelieHus, oomena). M. B. 1 18.11
JlomoHOCOB — yuéHBIH-dHITUKIONIEANCT. OO00IIEHNE U CUCTeMATH3aIUs 3HAHUI

11 KonTponbnas padora Nel no teme «BeriecTBa 1 XUMHUECKHUE PEAKIIUU 1 25.11
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BOSIIYX — cMech ra3oB. CocTaB BO3ayXa. KI/ICJ'IOPOI[ — OJIEMCHT U IMPOCTOEC BCUICCTBO. O3o0mH.

02.12

12 dusnueckue U XUMUYECKHE CBOMCTBA KHCIOpoa (peakiuu OKucieHus, ropeane). [lousrue 06
OKCHJaxX
13 dusnueckue U XUMUYECKHE CBOMCTBA KHCIOpoa (peakiuu OKUCIIeHus1, roperne). [Tonstue 006 09.12
OKcHJax
TermoBoit 3¢ (hekT XUMUIECKOH PeaKIuy, TIOHSATHE O TS PMOXUMHUECKOM YPaBHEHHH, 3K30- U 16.12
14 SHJOTEPMUUYECKHX peakiusX. TommmBo (HedTh, yroib U MeTaH). 3arps3HeHUE BO31yXa, CIIOCOOBI €ro
MPEIOTBPAILICHHS
15 Bomopon — anemeHT u npocToe BemecTBo. Haxoxaenue B mpupojie. Gu3nuecKkue 1 XUMHICCKHE 23.12
cBoricTBa Bojopoja. [I[pumenenne Bogopoaa
16 [ToHsiTHE O KUCIOTAX U COJAX 30.12.
Mossipubiii 00b€M ra3oB. 3akoH ABoraipo. Beruncinenus 00b€Ma, KOJTUYECTBA BEIIECTBA ra3a Mo €ro 13.01
17 M3BECTHOMY KOJIMYECTBY BEIIECTBA WM 00BhEMY. Beruncienus 00bEMOB ra3oB 10 ypaBHEHHIO PEAKIHH
Ha OCHOBE 3aKOHa 00BEMHBIX OTHOLLICHU T'a30B
18 duznyeckue U XMMHIeckrue cBoiicTBa BoJbl. CocTaB ocHoBaHMi. [ToHsATHE 00 MHIUKATOpax 20.01
19 Bopna xak pactBoputens. HachllieHHbIE M HEHACHIIIIEHHBIE PacTBOPBI. MaccoBasi 1015 BellecTBa B 27.01
pactBope
20 KonTponbras padota Ne2 mo teme «Kucnopon. Bomopoa. Boga» 03.02
21 Oxcunsl: coctaB, knaccupukaius, HoMeHkIatypa. [lonydeHne u XuMudeckue CBOMCTBa KUCIOTHBIX, 10.02
OCHOBHBIX U aM()OTEPHBIX OKCHIOB
22 OcHoBaHMs: cocTaB, KIaccupuKalys, HoMeHkIarypa. [lonyueHre u XuMU4eckrue CBOMCTBA OCHOBAHUIA 17.02
23 Kucnotsl: coctas, knaccudukanus, HoMeHkiIaTypa. [lonydyenue u XuMudeckue cBOMCTBa KUCIIOT 24.02
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24 Comnu (cpenHue): HOMEHKIATypa, CoCOObI MOMYyYSHHSI, XUMUYECKHE CBOMNCTBA 1 03.03

25 I'enernueckas cBs3b MEXAY KJacCaMU HEOPraHUUECKUX COCIUHEHUM 1 10.03

26 KonTponbnas padota Ne3 mo Teme "OCHOBHBIE KTaCCHl HEOPTaHUYECKUX COCTUHEHUI" 1 17.03

7 [lepBble MOMBITKY KJIACCH(PHUKAIIMNA XUMUYECKUX IeMEHTOB. [IOHATHE O Ipymmax CXOJHBIX JIEMEHTOB. | 1 24.03
[Tepuonuueckuii 3akon u [leprnonnueckas cucrteMa xumudeckux sneMenToB . 1. Menaeneesa

28 [Iepuoasl, rpynnsl, noarpymnmsl. Ctpoenue atoMoB. CocTaB aTOMHBIX siiep. M30Tomnsl 1 07.04
CtpoeHue 311eKTpOHHBIX 0005104ek aToMoB 31eMeHTOB [leproauueckoit cucremsl J. 1. Menneneesa. 1 14.04

29 XapakTepucTruKa XUMHYECKOT0 3JIEMEHTA 110 ero noJioxkeHuto B [lepnoanueckoit cucreme /. Y.
Menneneesa

30 3nauenue [lepuonuyeckoro 3aKoHa Jisl pa3BUTUA HAykH U npakTuku. J[. . MenneneeB — y4éHbIid, 1 21.04
Me/Iaror U TpakJaHuH

31 KonTponbnas padota Ne4 o teme «Ctpoenue aroma. XuMmuueckas cBs3b» / Beepoccuiickas 1 28.04
IpoBepoyHas pabora

32 DNEKTPOOTPUIIATEIILHOCTh ATOMOB XUMUYECKHX DJIEMEHTOB 1 05.05

33 Nonnas xumudeckas cBsi3b. KoBaneHTHas nossipHasi Xumudeckasi cBsizb. KoBaneHTHas: HeMoJsipHast 1 12.05
XUMHYECKas CBA3b

34 Crenensb okucnenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTAHOBUTENHU 1 19.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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MNOYPOYHOE IIVIAHUPOBAHME 110 XUMHUH
9 b KJIACC (nagomuoe o6yuenne) ID 3021573 JIo60Bb AIOTOBHA

Ha3zBanmne Tembl

Bcero

KonTpoanb
Hble
padoThI

Jara
U3ydeHusl

Pdakr

IIepnonnueckuii 3akoH. Ilepruonnyeckas cucrema XuMu4eckux 3iaemeHTos /1. 1.
MenneneeBa. Uuctpykrax no Th. 3akoHOMEpHOCTH B U3MEHEHUU CBOWCTB
XMMHUYECKHX 3JIEMEHTOB MNEpBbIX TPEX nepruonoB. Knaccudukanus u
HOMEHKJIaTypa HEOPTaHUYECKUX BEILECTB. BUIbl XMMUUYECKOM CBSI3U U THUIIbI
KPUCTAJTIMYECKUX PEIIETOK

26.09

Kontponbnas padora Nel mo teme «[loBTopenne u yriayOieHue 3HaHUH OCHOBHBIX
paszesnoB Kypca 8 Kiacca»

03.10

Knaccudukanus XuMHUUECKUX peaklui o pa3auyHbIM npusHakaMm. [Tonstue o
CKOPOCTH XMMHYECKOU peakuny. [IoHATHE 0 TOMOTE€HHBIX U I'€TePOTreHHBIX
peakuusx . [lonaTre o xumMuueckoM paBHOBeCHH. DAaKTOPBI, BIMAIONINE HA
CKOPOCTb XUMHUYECKOU PEaKLMU U IOJI0KEHUE XUMUYECKOTO PAaBHOBECHUS

10.10

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. Teopus AIEKTPOINTUIECKON
nuccouranuu. CuibHbIE U c1a0ble 3JeKTPpOIUThHI. IOHHbIE ypaBHEHUS peakuil

17.10

XUMHYECKUE CBOMCTBA KMCJIOT U OCHOBAHHI B CBETE MIPEICTABICHUM 00
ANEKTPOJIUTUYECKON AUCCONMANMH. XUMHUYECKHUE CBOMCTBA COJIEU B CBETE
MIPEACTABICHHUH 00 JIEKTPOIUTHIECKON aucconuanun. [ToHsaTre o ruaponnse
coleit

24.10

KonTponbhas padota Ne2 o teme «NeKTpoUTHYECKas IUCCOIHALIHSL.
XHWMHUYECKUE PEAKIIUN B PACTBOPAX»

07.11

O6H_[aﬂ XapPaKTCPUCTHKA I'aJIOT'CHOB. XHUMHUYECKHE CBOMCTBA Ha IMpuMepe XJjopa.

1411
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XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA, MOYYEHHE,
MIPUMEHEHUE

Brraucnenus no YpaBHCHHUAM XUMHUYECCKUX peaKuHﬁ, €CJIM OAVH U3 pCarcHTOB I1aH B

8 21.11
n30bITKe. OO0IIas XapaKTepUCTUKa 3JIeMEHTOB V| A-TrpyIIb.

9 AnnorpornHbie MoaudUKanuu cepbl. HaxoxaeHue cepbl u €€ COeTMHeHHI B 2811
npupojie. XMMHUYECKUE CBOMCTBA CEPBI '

10 CepoBonopon, crpoeHue, Gpu3ndeckue 1 XuMHIeckue cBoiicTBa. OKCHIIBI CEPHI. 05.12
CepHas kucioTa, GU3NYecKre 1 XUMHUECKUE CBOMCTBA, IPUMECHEHUE. '
XUMHUYECKUE PEAKIIIH, JICKAIIE B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOTyYeHHSI

11 CEPHOM KUCIOTHI. XMMUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHEHUSIMU 12.12
cepsl

12 Brruucnenue maccoBoil 1011 BBIXOAa MPOAYKTA PEAKIIUU 19.12
OO1mast xapakTepUCTHKa 31eMeHTOB V A-rpynibl. A30T, paclpoCTpaHEHHE B

13 npupoje, GU3HIeCKue 1 XUMUUECKHE CBOMCTBA. AMMUAK, ero GU3nIecKue u 26.12
XUMHYECKHE CBOWCTBA, MTOJyYCHHE U IIPUMCHEHUE.
A3oTHas KucoTa, € pusnueckue u XuMU4eckue cBoicTaa. Mcnonb3oBanue

14 HUTPATOB U COJIEH aMMOHMSI B KaUyeCTBE MUHEPAJIbHBIX yIOOpeHni. XuMuyeckoe 12.01
3arps3HEHUE OKpYXKarolel cpesibl COeTUHEHUIMH a30Ta

15 ®ocdop. Okenn pocdopa (V) u pochopHas kucnora, pU3MUECKUe U XUMUIECKHE 93,01
CBOWCTBA, MTOJTyYEHHE. '

16 Hcnonp3oBanue ¢pocdaToB B KaUeCTBE MUHEPAIbHBIX YI00peHUH. 3arpsa3HeHue 30.01
IpUPOIHON cpebl hocharamu '
Yrnepon, pacipocTpaHeHue B pupoie, GU3NIECKue U XUMHUIECKUE CBOMCTBRA.

17 Oxcuzpl yraeposa, ux (pu3nuecKue u XUMUIECKHAE CBOMCTBA. JKOJIOTUIECKHE 06.02
npoOJeMbl, cBsi3aHHbBIE C okcuaoM yriepoaa (1V). YronpHas kucnora u €€ conu .

18 [TepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COEAMHEHHIX 13.02

yriepona. Kpemuuii u ero coeiMHEHuUs.
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19 KonTponbaas pabota Ne3 mo Teme «BakHelne HeMeTalIbl U MX COCTUHEHUS. 1 20.02
OO61mas xapakTepuCTHKa XUMUYECKUX AIEMEHTOB — METaJUIoB. MeTainueckas

20 CBSI3b U METaJUIMUECKask KpUcTajuinueckas pemeérka. Ou3nvyecKkue CBONCTBa 1 27.02
METaJIJIOB

21 XUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMUUYECKUIN DSl HAMPSIKEHU I 1 06.03
METaJIJIOB.

99 O6ume ciocoObl momyyeHust MeTayuioB. CruiaBel. BeraucneHus mo ypaBHEHHSIM 1 13.03
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3 PEareHTOB COAEPIKUT MIPUMECH.

23 [TonsiTHe 0 KOppo3un MeTayuioBio Ll{enounbie MeTamuIb! 1 20.03

24 Oxkcunpl ¥ THAPOKCHIBI HaTpHs U Kanus. [l{enoynozemMenbHble METaIlIbl — KabIHA 1 9703
U MarHui. Baxxeiinme coeJuHeHNsI KallbLUs '

25 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1 10.04

26 AmtoMuHui. AMQpoTepHble CBOWCTBA OKCUAA U THIPOKCHIA 1 17.04

27 XKenezo. Oxeuapl, ruapokcuabl u conu sxenesa (11) u sxxenesa (1) 1 24.04
Brrancnenus mo ypaBHEHUSIM XUMUYECKUX PEAKIUi, €CITU OJJUH U3 PEareHTOB JIaH B

28 U30BITKE UITU COJEPIKUT MPUMECH. BhIUMCIIeHNs MACCOBOM JOJIH BBIXOJIA MMPOIYKTA 1 08.05
peaxkiuu

29 KonTponbnas padota Ne4 no teme «BaxkHeilne MeTauibl M UX COETUHEHUSI 1 15.05
BenectBa 1 maTepuanbl B TOBCEIHEBHOM KU3HU YEIOBEKA. XMUMHYECKOE

30 3arpsi3HEHUE OKpYKarome cpepl. POJIb XMMUM B PEIICHUN YKOJIOTHIECKUX 1 22.05
npoOem

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 30

[Tporpamma peanusyercs 3a 67 4yacoB, T.K. 1 yac BbITIall Ha MPa3THUK
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