MHUHHUCTEPCTBO ITPOCBELEHUSI POCCUMCKON ®EJEPALIMH
Munncreperso ofmero u npodeccnonaasnoro obpasosanns
Pocrosekoii obracTn
MY "Oraen obpazoanns Aavunncrpanns Msacuukosekoro paiiona"

MBOY COMHI Ne3
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Pyxosoaurens LLIIMO Pykoso C JupexTo
D Slef” w | ‘
Moscecsm P.JL. “Tyxuxsan O., Byrami C.A.
IIporoxosn Nel IMporokon Nel Tlpuxaa Na 222
or «27» asrycra 2025r. or «28» asrycra 2025 r. or «29» asrycra 2025 .

PaGouasi nporpamma 0ocCHOBHOI0 001miero oopazoBanus
JJisi 00y4JaromHUXCs ¢ 3aJePRKOH NCHXHYECKOro pa3BHTHS
Bapuanr 7
«XuMus»

(8-9 xknaccer)

YHaareips
2025



HHOACHUTEJIBHAA 3AIIUCKA

VYueOHblii mpeaMer «XuUMHS» BXOAUT B TNpeAMETHYI0 o0nacte «EcTecTBeHHOHAy4YHBIE
npeaMeTsl». B cucteme ecTeCTBEHHOHay4YHOTO 0O0pa3oBaHUs XUMHUS KaK y4eOHBIH MpeaMeT 3aHUMaeT
Ba)XHOE MECTO B MO3HAHHM 3aKOHOB HPUPOABI, (POPMUPOBAHMM HAYYHOW KAPTHHBI MUPA, CO3JAHUH
OCHOBbI XMMHYECKHX 3HAHHM, HEOOXOIUMBIX JUIsl MOBCEJIHEBHON >KM3HU, HABBIKOB 3/I0POBOTO U
0e30macHOTO JJIsi 4eJOBEeKa W OKpY)Kalollel ero cpeasl oOpasa >KM3HHM, a TaKK€ B BOCHUTAHUU
9KOJIOTUYECKOU KYJIbTYpPHI.

VYcnemHocT U3y4eHUsl XMMUU CBSI3aHA C OBJIAJEHUEM XMMHYECKHM SI3BIKOM, COOJIIOJIEHUEM
npaBwi Oe3omacHOW pabOThl MpPU  BBHIMOJHEHUM XMMHYECKOTO HKCIEPUMEHTa, OCO3HAHHUEM
MHOT'OYHCJIEHHBIX CBSI3€M XMMUU C IPYTUMHU IIPEAMETaMU IIKOJBHOTO Kypca.

[Tporpamma BKITIOHYAET B c€051 OCHOBBI HEOPTaHMUECKOW U OpraHnYecKoi XUMuUU. | 1aBHOI neeit
MIPOrpaMMBbI SBIIETCS CO3/1aHHE 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHUN MO XMMHHU, BBIPAKEHHBIX B
(dbopMe, COOTBETCTBYIOIIEH BO3PACTY 00YUAIONIMXCS U X 0COOBIM 00pa30BaTeIIbHBIM ITOTPEOHOCTSIM.

B conep:xanuu JaHHOTO Kypca IpeACTaBI€Hbl OCHOBOIOJIATAIOIINE XUMHUECKHE TEOPETUUECKUE
3HAHHUS, BKJIIOYAIOLINE U3YYEHHUE COCTaBa U CTPOEHHUS BELIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOECHHMS,
MIPOTHO3UPOBAHNE CBOWCTB BEIIECTB, UCCIIEIOBAHUE 3aKOHOMEPHOCTEH XMMUYECKUX IMPEBPAIICHUN 1
IyTeW yNpaBICHUS UMU B LIEJSIX [TOJIyYE€HUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3yUYE€HHSI HEOPTAaHUYECKON XMMUU COCTABIISIET AaTOMHO-MOJIEKYJIIPHOE
yuenue, [lepuoaunuecknii 3akoH [[.11. MenzeneeBa ¢ KpaTKMMU CBEACHUSMHU O CTPOCHUH aTOMa, BUJIAX
XUMHUYECKOH CBA3H, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKLIUN.

B u3yuenuu kypca 3HauMTEIbHAS POJIb OTBOJUTCS XMMHUECKOMY SKCIIEPUMEHTY: IPOBEIECHUIO
MPAKTUYECKUX U J1a0OpaTOPHBIX PAa0OT, OMHCAHUIO PE3YNIbTATOB YUYEHUUYECKOTO SKCIEPUMEHTA,
COOJTIOJICHUIO HOPM H TTPaBUJI 0€301acHON PabOThl B XUMUYECKOH J1TaO0paTOpHH.

Peanuzanus naHHOW mporpamMmbl B Ipolecce oO0ydeHHs Mo3BoiuT oOyuaromumcs ¢ 3[1P
YCBOMTD KIJIFOUEBbIE XUMUYECKHE KOMIETEHIIUU U MTOHATH POJIb U 3HAYEHUE XUMUU CPEIU APYTUX HAYK
0 MIPUPOJE.

N3ydyeHrne XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO Y O0yUAIOUIMXCS HAyYHOTO MUPOBO33PEHMUS,
OCBOCHMIO OOIIEHAYYHBIX METOAOB (HaOdIOfEHUE, H3MEpEeHHEe, HKCIEPUMEHT, MOJIEIUPOBAHUE),
OCBOEHUIO MTPAKTUYECKOIO MPUMEHEHNS HAyUYHbIX 3HAHUH, OCHOBAHHOTO Ha MEXIPEIMETHBIX CBSI3SX C
npeameramu  «Okpyxaromuid Mup», «@Pusmka», «buonorus», «leorpadus», «Marematuka» u
(hopMHUpPYyET KOMIIETCHIINH, HEOOXOIUMBIE TSI TIPOJOJKEHUs 00pa3oBaHusl B 00JaCTH €CTECTBEHHBIX
HayK.

N3ydyeHne xumuu crocoOcTByeT pa3BuTuio y oOydarommxcsi ¢ 3[IP mpocTpaHcTBEHHOrO
BOOOpakeHUs!, PyHKIIMOHAIBHOW IPaMOTHOCTH, YMEHHs BOCIPUHUMATh U KPUTUYECKH aHAJIU3UPOBATh
nH(pOPMAIMIO, MPEJICTABICHHYI0 B pa3IU4HbIX (Qopmax. 3HAYMMOCTh IMpeiMeTa Uil Pa3BUTHS
KU3HEHHOM KommereHuuu oOydwaromuxcsi ¢ 3[IP 3akiroyaercs B YCBOGHHHM OCHOBBI XHMHUYECKUX
3HAHUN, HEOOXOIUMBIX JJIsl TOBCETHEBHOM KU3HU; HABBIKOB 3/JOPOBOTO M 0€30IaCHOIO J1JIsl YeJIOBeKa U
OKpYy>Karolei ero cpeasl o0pasa ®KHU3HH; POPMUPOBAHUH IKOJIOTUUECKOH KYJIBTYpHI.

[Iporpamma oTpaxkaeT conepkaHue OOYYEHHsS TpeaIMeTy «XHUMHS» C YY4€TOM OCOOBIX
oOpa3oBaTenbHbIX MoTpedHocTel oOyyaromuxcs ¢ 3I1P. OBnagenue yd4eOHBIM MPEIMETOM «XUMHS»
MIPEACTABISIET OMPEEICHHYIO TPYAHOCTh i oOyuatomuxcs ¢ 3[IP. Oto cBs3aHO ¢ 0COOEHHOCTIMU
MBICIIUTENBHON JeSITeIbHOCTH, IEPUOANYECKIMHU KOJIeOaHUSIMY BHUMAHUS, MAJIbIM 00bEMOM MaMsITH,
HEJ0CTAaTOYHOCThIO OOIIEro 3amaca 3HAHUM, MOHMKEHHBIM IMO3HABATEJIbHBIM HMHTEPECOM M HHU3KUM
YPOBHEM pEUYEBOTO Pa3BUTHS.

Jns mpeonmoneHus TPYAHOCTEH B W3Y4eHUM Yy4eOHOro mpemMera «XuMHsS» HeoOxoamma
ajanTanus obdbeMa M XapakTepa y4eOHOro marepuaia K MO3HABaTEIbHBIM BO3MOXKHOCTSM JTaHHOM
KAaTeropud OOYyYaloIIMXCS, Yy4eT MX OCOOEHHOCTEW pAa3BUTHS: HCIIOJIIb30BAHUE aJITOPUTMOB,
BHYTPHUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3€H, IOCTEIIEHHOE YCI0)KHEHNE N3y4aeMOro MaTepuaia.

[Ipn w3ydyeHUH XHMHH HEOOXOIUMO OCYIIECTBIATH B3aUMOJCHCTBHE HA TOJHMCEHCOPHOU
OCHOBE.



Teopernueckuii Marepral peKOMEHAYETCA U3y4aTh B IIPOLIECCE NMPAKTUYECKOU NEATEIbHOCTH.
B03MO0XHO BBIIEICHNE OTAEIBHBIX YPOKOB Ha PELICHHE 3a/1a4 B CBSI3U CO CJIIOKHOCTBIO aHAIN3a TEKCTa
obyuaromumucst ¢ 3[1P. Opranndeckoe €IMHCTBO NMPAKTHUYECKOW M MBICIUTEIBHON AEATEIbHOCTH
o0yyaroIuxcs Ha ypoKaX XMMHUHU CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO Oa3HMCHBIX
XUMHAYECKHX 3HaHMW W yMeHuid. Oco0oe BHHUMAaHUE TPU HM3YYCHUU XHMHUHU YACTSAETCS W3Y4EHUIO
«CKBO3HBIX» NOHATUH U (POPMUPOBAHHIO HAaBbIKA CTPYKTYPUPOBAHUS MaTepHaa.

[enu u 3a7aun n3y4eHus yueOHOro rnpeamera «XuMHs»

OO0ume nenu u3ydeHus: yueOHoro npeamera «XUMHUsA» NpeacTaBieHsl B Pabouell nmporpamme
OCHOBHOTO 001ero oopasoBanusi. OHU aKTyalM3HPOBAHBI C YY€TOM HOBBIX MPUOPUTETOB B CHUCTEME
OCHOBHOT'0 00111er0 00pa30BaHusl, HAIPAaBIEHHOCTU 00Y4YEHUS HAa Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
¢dopmupoBaHre €€ MHTEIJICKTa U 001Iel KyabTypbl. O0y4eHHne YMEHHUIO YYUTHCSA M IPOJOJKATH CBOE
00pa3oBaHKE CAaMOCTOSTENILHO B HACTOALIEE BPEMs SIBIISETCS OJHOM U3 BaXKHEHIINX (QYyHKIMHA yd4eOHBIX
IIPEIMETOB, B TOM UUCIIE U «XUMHUUY.

Jisa obyuaromuxces ¢ 3P, Tak ke, kKak M JUIi HOPMATUBHO Pa3BUBAIOLIMXCS CBEPCTHUKOB,
OCBAaMBAIOIIUX OCHOBHYIO OOpa30BaTEIbHYIO IPOrpaMMmy, JTOMUHHUPYIOILIEE 3HAYEHHE IPUOOpEeTaroT
TaKHe LEeNH, KaK:

(GopMUpOBaHUE MHTEUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K COTPYIHHUYECTBY,
CaMOCTOSITEJIbHOMY HPUHATHIO pEIIeHUH, CIOoCOOHOW alanTUpoBaTbcs K OBICTPO MEHSIOIUMCS
YCIJIOBUSIM KU3HU;

HalpaBJIEHHOCTh O0y4€HHsI Ha CUCTEMAaTHYeCKoe MPUOOILIEHNE YYalUXCsl K CaMOCTOATENIbHOM
MO3HABATENIFHON JIEATENIFHOCTH, HAYYHBIM M TPAKTUYECKHMM METOAaM MO3HaHUsA, (HopMUpPYOIIUM
MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUH;

obOecrieueHne  YCJIOBHM, CHOCOOCTBYIONIMX  MPHUOOPETCHHUIO  OOYYAIONIMMHKCS ~ OIBITA
pa3sHOOOpa3HOM JesATEeIbHOCTH, IO3HAHMS U CaMOIIO3HAHHUS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIMH ), UMEIOLMX YHUBEPCAIbHOE 3HAYEHUE I Pa3IMUHbIX BUJOB JESATEIbHOCTH;

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

dopmupoBaHue y OOYyYarOmUXCS TyMaHUCTUYECKMX OTHOIICHUH, IMOHMMaHHUsS LEHHOCTH
XUMUYECKHUX 3HAHUU JJIs1 BBIPAOOTKHU SKOJIOTMUECKH 11€71eCO00pa3HOro MOBEICHUS B OBITY M TPYIOBOM
JESATENIBHOCTH B LIEISAX COXPAHEHUSI CBOETO 3/10POBbs U OKPYKAIOLIEH IPUPOAHON CPELBI;

pa3BUTHE MOTHBALMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U CaMOBOCIMTAHUIO Ha
OCHOBE YCBOEHHs OOIIeYeOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY Mpoduiis U
HaIpaBJIE€HHOCTHU JaJIbHEHIIET0 00yUeHUsI.

Kypc HanpaBieH Ha pelieHue cleayonmx 3a/1a4, 00eCneunBaroMX peaan3auio JUYHOCTHO-
OPUEHTUPOBAHHOTO U ACSITEILHOCTHOT'O [TO/IX0/I0B K 00yueHuto XxuMuu odydarouiuxcs ¢ 311P Ha ypoBHe
OCHOBHOTO 00111er0 00pa30BaHuUs:

(dbopMUpOBaHHE NEPBOHAYAIBHBIX CUCTEMATU3MPOBAHHBIX MPEJCTABICHUN O BEIIECTBaX, HX
MIPEBPALIEHUSX U PAKTUYECKOM IIPUMEHEHNH; OBJIaJIEHUE MIOHATUIHHBIM allapaToM U CUMBOJINYECKUM
SI3BIKOM XUMUHU;

0CO3HaHNE OOBEKTHUBHON 3HAUMMOCTH OCHOB XMMHYECKOM HAayKH KaK OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHMS, XMMUUYECKUX MPEBPALIEHUI HEOPTaHUYECKHUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHUH )HBOH U HEKUBOW MPUPOJIBL; YITTYOJIeHHE PEICTaBIEHUI 0 MaTepHaIbHOM €JMHCTBE
MUDa;

OBJIa/ICHUE OCHOBAMU XUMHUUECKON IPaAMOTHOCTHU: CIIOCOOHOCTHIO aHAIU3UPOBATh M 00BEKTUBHO
OLICHMBATh >KM3HEHHBbIE CHUTYallMH, CBSA3aHHbIE C XHWMHUEH, HaBbIKAMU O€30MacHOro OOpaIleHus C
BEIIECTBAMH, HCIIOJIB3YEMBIMU B IIOBCEJHEBHOM JKM3HM; YMEHHMEM aHAIM3UPOBaThb U IIAHUPOBATH
9KOJIOTHYECKH 0€3011acHOE MOBEIEHUE B IIEJIIX COXPAHEHHS 3710POBbsSI U OKPYKAIOIIEH Cpebl;

(dopMHUpOBaHUE YMEHHUH YCTaHABIMBAThH CBSA3U MEXAY PEaJIbHO HAOMIONAeMbIMH XUMUYECKHUMHU
SBJIEHUSIMU U TIpOIleCCaMH, MPOUCXOISIIMMU B MUKPOMHpE, OOBSCHATH MPUYKMHBI MHOT000pasus
BELIECTB, 3aBUCUMOCTh HMX CBOWCTB OT COCTaBa M CTPOEHHUS, a TAKXKE 3aBUCUMOCTh IPUMEHEHUS
BEIIIECTB OT X CBOWCTB;



nproOpeTeHne ONbITa CIIOIb30BaHUS PA3IMYHBIX METOJIOB 3YUEHHSI BEIIECTB, HAOMIOACHNUS 32
UX NPEBPALICHUAMH IIPH NIPOBEIECHUU HECIOXKHBIX XUMUYECKUX HKCIEPUMEHTOB C MCIOIb30BaHUEM
nabopaTropHOTro 000PyAOBaHUS U IPUOOPOB;

(dopMHUpOBaHUE NPEACTABICHUN O 3HAYEHUM XUMHUYECKOW HAyKH M PELIEHUH COBPEMEHHbIX
HKOJIOTUYECKHUX MPOOIIEM, B TOM YHUCIIE B TPEJOTBPALICHUN TEXHOTCHHBIX U SKOJIOTHYECKUX KaTacTpod.

OcoGeHHocTH 0TOOPA M alaNTAIIMU Y4eOHOI0 MATEPHAJIA 110 XUMHH

OOydenne yuyeOHOMY TpeaMeETy «XUMUsS» HEOOXOJUMO CTPOHTH Ha CO3/IaHUU ONTHMAIIbHBIX
YCIIOBHH Il YCBOGHHUS TporpamMMHoro Marepuana odOydaromumucs c¢ 3IIP. bonpimioe BHUMaHue
JOJDKHO OBITH yJeNIeHO 0TOOpYy y4eOHOro Marepuaia B COOTBETCTBHH C MIPUHLUIIOM JOCTYITHOCTH TIPU
COXpaHeHMH 0011ero 6a30Boro ypoBHs. OH JIOJKEH 10 COAEPIKAHUIO U 00beMY ObITh aalTUPOBAHHBIM
st odyuatrormmxcs ¢ 3[1P B cooTBeTCTBHM € MX 0cOOBIMU 00pa3oBaTeIbHBIMU TOTpeOHOCTAMU. CrenyeT
o0JierunTh OBJIaJieHHe MaTepuanoM oOyuarommumucs ¢ 3I1P nocpencTsom ero aeraabHOro 0ObsICHEHUS
C CHUCTEMaTH4YeCKMM IIOBTOPOM, MHOTIOKPAaTHOM TPEHUPOBKOM B IPUMEHEHUM 3HAHUM C
UCMOJb30BAHUEM IPUEMOB AJITOPUTMH3ALMU U BHU3YAJIbHBIX ONOpP, OOYyYEHUsS CTPYKTYPUPOBAHUIO
Marepuania.

Bonbiioe 3HadeHue Ui IMOJIHOLIEHHOTO YCBOEHHUS y4eOHOro marepuaja MMeeT oIopa Ha
MEXXITPEIMETHBIE CBSI3H BOIIPOCOB, U3YYaEeMbIX 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 JIyUlIeMy OCMBICICHHIO, Ooiiee
IIPOYHOMY 3aKPEIUICHUIO ITOJIyYEHHBIX 3HaHUHN U NPAKTUYECKUX YMEHHM.

[Tpy MOATOTOBKE K YPOKaM YUUTEINb JTOJHKEH MPETyCMOTPETh (POPMHUPOBAHUE Y O0yUYArOIIUXCS
YMEHUI aHaJIM3UpOBaTh, CPABHUBATh, 0000IIATh H3ydyaeMblii MaTepHall, MIIAHUPOBATH MPECTOSAILYIO
paboTy, OCYIIECTBIISATH CAMOKOHTPOIIb. HE0OX0[MMO IMOCTOSIHHO CIETUTH 33 IPABMIIBHOCTBIO PEYEBOTO
odopmiieHus BbicKazbiBaHui oOyuatomuxcs ¢ 311P.

B cBI3M ¢ 0COOEHHOCTSMU TIOBEIEHUSI M JEATENBbHOCTH, oOydaromuxcs c¢ 3[IP
(pacTopMOKE€HHOCTh, HEOPIraHW30BAHHOCTH) HEOOXOAUM CTPOKANIINI KOHTPOJIb COOJIIOJICHUS MTPABUI
TEXHHUKHU 0€3011aCHOCTHU MIPU MIPOBEJICHUH JIAOOPATOPHBIX pabOT B XUMUYECKOM KaOUHETE.

Buasbl nesareabnoct odyyarwmuxcs ¢ 3I1P, o0ycioBiieHHbIe 0c00bIMU 00pa30BaTEIbHBIMH
NOTPeOHOCTSIMH M o0ecleYUBAIONINE OCMBICJCHHOE OCBOEHHME COJAepP:KAHMM 00pa3oBaHMs IO
npeaMery «XuMHUsD»

CopnepxaHnue BUJIOB jedaTenbHOCcTH oOydaromuxcs ¢ 3IIP Ha ypokax XUMUHK ompeaensercss ux
0coObIMU 00pa3oBaTeNbHBIMU MOTPEeOHOCTIMU. [ToMuMo mupoko ucnonbzyeMbix B @OIT OO0 obumx
Ul BceX OOydaroIMXCsl BUAOB JIEATENBHOCTH CIEAYET YCHJIUTh BUJIbI I€ATEIbHOCTH, CIEU(PUIHbIE
U1l TAaHHOM KaTeropuu oO0ydaroluxcs, A OOeCledeHHsT OCMBICIEHHOTO OCBOEHMS COAEp)KaHUs
oOpa3oBaHMs IO MPEAMETY: YCHJIEHHE TNPEAMETHO-IIPAKTHUUECKON MEeATENbHOCTH € aKTUBU3aLUEN
CEHCOPHBIX CHCTEM; YEpPEJOBAHHUE BHUJOB JEATEIBHOCTH, 3aJEHCTBYIOIIMUX pa3jIMYHbIE CEHCOPHBIE
CHCTEMBI; OCBOCHHE MaTepuajiga C ONOpOM Ha aJropuTM; «IIOIIAaroBOCTh» B M3yYEHUU MaTrepHana;
MCMOJIb30BAHUE JIOTIOJHUTEIHHON BU3YaJIbHOW OMOpPHI (TJI1aHbI, 00pas3Iibl, CXEMBbI, MIAOJIOHBI, OMTOPHBIE
tabnuupl). s pazsurus y oOydaromuxcs ¢ 3[1P ymenus aenats BbIBOABI, POPMUPOBAHUS TPAMOTHOTO
peueBoro BbICKa3bIBaHUS HEOOXOIMMO HCIIOJIb30BaTh OMOpPHbIE cioBa U Kiuie. Oco0oe BHUMaHME
ClIeTyeT YAEINUTh 00yUEHHUIO CTPYKTYPHPOBAHHUIO MaTepHalia: COCTaBI€HNE PUCYHOUHBIX U BEpOATbHBIX
CX€M, COCTaBJIeHHEe TaliMll, COCTaBJICHHE Kiaccu(ukauuu ¢ 0003HAYEHHBIMH OCHOBAaHUSMH IS
KJ1acCU(UKALIUK U HAIOJHEHHUE UX IPUMEpPaMu U JIp.

Temartnueckas u TepMuUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT @OIT OO0.

Jns obyuaromuxcsi ¢ 3IIP cymiecTBeHHBIMU SIBISIOTCS HPUEMbI pabOThl € JIEKCHUECKUM
MatepuaioM 1o mnpeamery. [IpoBoxutcs crnenuanbHas padoTa MO BBEIEHUIO B aKTUBHBIA CIOBapb
00y4aroIuXcsi COOTBETCTBYIOLIEH TepMUHOIOTHH. V3yuaemble TEpMUHBI BBOAATCS Ha MOJUCEHCOPHOU
OCHOBE, 00s3aTeIbHa BU3yalbHas MOAICPHKKA, AITOPUTMBI pabOTHI C OMPEAETICHUEM, OTIOPHBIE CXEMBbI
JUIS aKTyaJlu3allii TEPMUHOJIOTHH.

MecTto yueOHOro npeamera « XuMusi» B y4eOHOM ILIaHe



B cootBercTBuM ¢ denepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAaPTOM OCHOBHOTO
obOmero oOpa3oBaHusT y4e€OHBIH TpeaAMET «XHUMHs» BXOAUT B  IPEAMETHYHO  00JacTh
«EcTecTBEeHHOHAYUYHBIC MPEAMETHI» U SBJISETCS 005M3aTEBHBIM /IS U3YUCHUS.

Y4eOHbIM IIJ1aHOM Ha €€ u3ydeHue oTBeneHO 136 ydeOHBIX 4acoB — 1O 2 4 B HEJEN0 B 8 1 9
KJ1accaX COOTBETCTBEHHO.

Conepkanre ydeOHOro mpeaMera «XHUMHs», TMpeacTaBieHHoe B Paboueit mporpamme,
cootBeTcTByeT ®I'OC OOO, pazpaborano ¢ yuetom DenepanbHONH OCHOBHOW 00pa3oBaTENbHOM
MporpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHHsl MO y4eOHOMY MpPEIMeTy «XHUMHS», COOTBETCTBYET
AJTanTUPOBAaHHOW OCHOBHOW 00pa30BaTeNbHONW MMpOrpaMMe OCHOBHOIO OOIIEero o0pa3oBaHUS
00yJaronuxcs ¢ 3a7eP>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 BemecTBa. @U3nyecKue cBOICTBa
BEILIECTB. ATperaTHOE€ COCTOSIHUE BEIIECTB. *XUMHUS B CUCTeME HayK.* UuCThie BElIecTBa U CMECH.
CrnocoOs1 pazaenenusi cmeced. [IpaBuna Oe3omacHoro obpaiieHus ¢ BEIIECTBaMU U JaOOPATOPHBIM
obopynoBanueM. *IloHsTHE 0 METOAX TTO3HAHUS B XUMUU.*

ATOMBI M MOJEKYNbl. XUMUYECKHE SJIEMEHTHl. 3HaKU (CHMBOJBI) XUMHUYECKHX AJIEMEHTOB.
OtHocuTenbHas aToMHasi Macca. [IpocThie U ClI0KHbBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

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

DuU3NYECKUE U XUMUYECKHE SIBJIICHUSI. XUMUYecKas peakius. [[pu3Haku XuMUYECKUX peakiui.
VYpaBHEHHsS] XUMUYECKUX peaklnii. 3aKOH COXpaHEeHUs Macchl BenlecTB. Knaccudukarus XuMHIeCKIX
peakiuii (CoeMHEHNs, Pa3I0KEHUS, 3aMEIICHHS, OOMEHa).

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYAOH, C TpaBuUiamMu paboOThl B
naboparopur U TMpuéMaMu OOpalieHusl ¢ JIabopaTOpHBIM O0OPYJAOBAHMEM; W3YUYECHHE M OMHCAHHE
(bu3NYeCKUX CBOMCTB 00pa3llOB HEOPTaHMUECKUX BEIIECTB; HaOMoIeHHe (PU3NIecKrX (TIaBIeHUE BOCKA,
TasiHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOHJCHCAIMs BOJBI) U XUMHUYECKUX (TOpEHHE
CBEUH, MPOKATMBAHHE MEIHOM MPOBOJIOKH, B3aMMOICHCTBIE MeNa C KUCIIOTON) SIBJICHUI, HAOII0IeHUE U
OIMCaHMEe MPU3HAKOB MIPOTEKaHNUs XMMHUYECKUX peaklnii (pa3iokeHne caxapa, B3auMOecTBUEe CEpHOU
KHUCJIOTBI C XJIOpUIoM Oapusi, pasnokenue ruapokcuna menu (II) mpu HarpeBanuu, B3aMOAEWCTBUE
xene3a ¢ pactBopoM cosit menu (I1));u3yuenue crocoOoB pazjeneHus: cMeceil (C MOMOIIbI0 MarHuTa,
(bunbTpoBaHMe, BHIMAPUBAHUE, TUCTHILISINS, XpoMaTorpadus), MPOBEJCHUE OYUCTKU MTOBAPEHHON COJH;
HaOJIIO/ICHWE M OIMUCAHUE PEe3YNIbTATOB TPOBEIACHUS OIbITA, WLTIOCTPUPYIONIETO 3aKOH COXpPaHEHUs
MAacCChl; CO37[aHie MOJIeNIel MOJIEKY (IIapOCTEPIKHEBBIX ).

Baknelimue npencraBuTeN HEOPraHMUYECKHUX BEIIECTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucimopox — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoaa B mpupoe, Gpu3nyeckue U XMMUYECKre CBOMCTBA. Peakiiuu ropeHus mpocThIX
U CIOXHBIX BemecTB. CrocoObl MOJMY4YEeHHUs KHCIOpoJa B JIAOOPAaTOPUH *M MPOMBIIIJICHHOCTH. ™
[Ipumenenue kucnopona. Ilonartue 06 oxcumax. Kpyrosopor kuciopoma B mpupoje. *O30H —
AJUTOTPONHAS MOIUBHUKAIMS KUCIOPOAA.

TeroBoit 3(hdexT XuMUYECKOW peakuuu, TEePMOXUMHYECKHE YpaBHEHHS, 0JK30- U
SHAOTEPMHUUYECKUE peakuu. TOIUIMBO: yroib U METaH. 3arpsA3HEHHUE BO3/lyXa, YCUJIEHUE TAPHUKOBOTO
s dexra, pazpylieHue 030HOBOTO CIIOS. ™

Bopmopon — snemeHT u npoctoe BemecTBo. Haxoxenue Bogoposa B mpupoje, husndeckue u
XMMUYECKHE CBOWCTBA (Ha NHpHUMEpe B3aMMOJICHCTBHMS C HEMETalllaMM M OKCHJIAMH METaJljIoB),
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npUMEeHeHHe, *crocoObl monyyeHus. ™ [IoHITHE 0 KUCIOTax U COTISX.

KonmuectBo BemecTBa. Mosb. MomsipHass Macca. 3akoH ABoraapo. MomsipHblii 00bEM Ta3oB.
Pacdetsl mo xummueckoit popmyne. PacueTsl MaccoBOM J0JIM XUMHUYECKOTO 3JIEMEHTAa B COCIUHCHUH,
KOJIMYECTBA BEIECTBA, MOJISIPHOM Macchl, MOJSpPHOrO oObeMa ra3oB. Pacu€rbl M0 XUMHUYECKUM
YPaBHEHUSM.

*@usnueckne cBoricTBa Boabl.* Boma. Ee cocrtaB, crpoenume u Mojekyibsl. *Boga kak
pactBoputenb.* PacTBopbl. *IloHsATHE O HACBHILIEHHBIX M HEHACBIIEHHBIX pacTBopax. lloHsaTue
pacTBOPUMOCTH BellecTB B Boje.* Pacuer maccoBodl J0iHM BellecTBa B pacTBope (MpOIECHTHAsS
KOHLIEHTpauus). MaccoBasi 10151 BEILIECTBA B PACTBOpE. *XUMHUUECKHE CBOMCTBA BOJbI (pa3jiokKeHUE,
peaKuuu ¢ HaTpUeM, OKCUIOM Kanblius, okcugoM cepbl (1V) peakuuu ¢ MeramuiamMu, KUCIOTHBIMU U
OCHOBHBIMH OKcHzamu). [lonsitue 00 ocHOBaHUsAX. Poib pacTBOPOB B MPHUPOJIE U B KU3HU YEIOBEKA.
KpyroBopot Bozbl B ipupojie.* 3arpsisHeHrne NpupoIHbIX BoA. OXpaHa U OUHCTKA MPUPOAHBIX BO/I.

Baxwneiimue Kiaccel HeOpraHMuecKuxX coeauHeHui. Kiaccudukamms HeopraHHMYeCKHX
coequHeHnil. Okcuupl: cocTaB, kiaccudukanuss (KUCIOTHBIE, OCHOBHBIE, *aM(doTepHEIE,
HecoJieoOpa3yromue - Ha mpumepe okcuma yrinepona (II) m okcmma aszora (1)), Homenkmarypa.®
*TlonyyeHne™ U XUMUYECKHE CBOMCTBA OKCUIOB (B3aUMOJCHCTBUE C BOJOW, KUCIOTaAMH, HIEI0UYaMu).
OcHoBanus. Kiaccugukanus ocHOBaHMM: IIETOYM M HEpacTBOpHUMble ocHoBaHMs. HomeHkiaTypa
ocHOBaHul. Du3NuecKkue M XUMHUYECKHE CBONCTBA OCHOBAHUU (B3aUMOJICHCTBUE C OKCHUIAMU
HEMETaJIJIOB, KUCIIOTaMH, colsiMu). *Tlomyuenue ocHoBaHuil. ™

Kucnotel: coctaB, kimaccudukaius, HOMEHKIATypa, (U3NYECKHE M XHMUYECKHUE CBOWCTBA
(B3auMoielicTBUE C METalIaMU, OCHOBHBIMH OKCH/IaMU, OCHOBAHUSIMH, COJISIMU, HAa IIPUMEPE COISTHON
U CEepHOM KHCIOT), *cmocoObl monydenus.* Psg aktuBHoctu meramuioB H. H. bekeroma. Comu
(cpennue): HOMEHKJIATypa COJIeHM, *CHocOOBI TMOJIyYeHHS™, B3aUMOJCUCTBHE COJIEM C MeTajlJlaMu,
KHUCJIOTaMU, IIeJI0YaMH U COJISIMU, TPUMEHEHUE.

[Tonsitne 00 amoOTEepHBIX THAPOKCUAAX (HAa MPUMEpe IMHKA U *aTIOMUHHUS XUMUYECKHE
CBOICTBa (B3aMMOEHCTBHE C KUCIOTaMH U IIeJI0YaMH, pa3joKeHUe MPU HarpeBaHUM) U ToyyeHue.*

['eneTnyeckas CBsI3b MEXAY KJacCaMHU HEOPTraHMUECKUX COeAMHEHUN. ['eHeTnueckue psbl.

XVMMHYECKUI JKCIIEPUMEHT: Ka4ECTBEHHOE ONPEIEIIEHUE COAEP KAHMUS KUCIOPOJa B BO3AYXE;
MOJIy4YE€HUE U U3YYEHHE CBOWCTB KHCIIOPO/Aa; HAOII0IEHNE B3aUMOAECHCTBUS BEILIECTB C KUCIOPOAOM U
yCJIOBHS BOSHUKHOBEHMSI M TIPEKpallieHHs TopeHus (1okapa); 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB U
OMHMCAHUE MX CBOMCTB; MOJIyYCHHE U M3y4YEHUE CBOMCTB BOJOpoa (TOpeHue); HalmoIeHne 00pasiion
BEIIECTB KOJIMYECTBOM | MOIb; HMCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHMS BELIECTB C pa3IMYHOU
pacTBOPUMOCTBIO; TPUTOTOBICHUE PACTBOPOB C OINPEIEIEHHOW MacCOBOW JI0JEH PaCTBOPEHHOTO
BEIIIECTBA; B3aMMO/JICHCTBHE BOJABI C METAUIaMH (HAaTpUEM U KaibliieM) (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEpPHUAIIOB); OMNpPEJEICHUE pPACTBOPOB KHCIOT U IIEJIoYed C MOMOUIbI0 HWHAMKATOPOB;
UCClieIoBaHNE O0pa3lloB HEOPraHWYECKUX BEIIECTB pa3jIMUYHBIX KJIAcCOB; HAOIIOJEHHE M3MEHEHUS
OKpPaCKHM MHJIMKATOPOB B PACTBOpAX KUCIOT U IIeNouel; u3ydyenue B3aumozeiictaus okeuaa meau(ll) c
pacTBOPOM CEPHOM KHUCIOTBI, KHUCJIOT C METaUlaMH, peakuuil HeHTpalu3aluu; MOJydYeHHe
HEpACTBOPUMBIX OCHOBAaHHil, BBITECHEHHE OJHOTO METajula JIPYrUM U3 pacTBOpa COJIM; pEIlIeHHE
AKCMEPUMEHTANIbHBIX 3a/a4 10 Teme «BaxkHelme Ki1acchl HEOPraHUUECKUX COSAMHEHUIN».

*): *

ITepuoanueckuii 3akoH u [lepronnueckas cucteMa XUMUYECKHX daeMeHToB Jl. U.
MenneneeBa. CTpoeHHE aTOMOB. XUMHAYECKAs! CBA3b. OKHUCIUTEIBbHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

[TepBble MOMBITKHA KiIAaCCU(UKAIMKA XUMHUYECKUX AJIeMEHTOB. [loHsATHE O Tpymmax CXOJHBIX
AJIEMEHTOB (IIEJOYHbIC U IIETOYHO3EMENbHbIE METaJUIbl, TajJOreHbl, HHEPTHBIE Ta3bl). *JIEMEHTHI,
KOTOpPBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHUIBL. ™

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

Crpoenne atoMoB. CocTaB aTOMHBIX saep. *M3oronsl.™ DnekTpoHbl. CTpOEHHE IEKTPOHHBIX
00oouek aToMoB mepBbIX 20 xuMudeckux snemMeHToB [lepuoanyeckoit cucremsl Jl. M. Menneneena.
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XapakTepUCTUKa XUMHUYECKOTO IEMEHTa IO ero nosiokeHuro B llepuommyeckon cucreme [l U.
Menpeneesna.

*3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB 3JIEMEHTOB MajblX IEPUOJOB U IJaBHBIX HOATPYIIL, B
3aBUCUMOCTH OT aTOMHOIO (IOpsSAKOBOro) HoMmepa 3HaueHue Ilepuonmyeckoro 3akoHa W
[Iepronnueckoi CUCTEMBI XUMHUYECKHUX JIEMEHTOB JUIsl pa3BUTHS HAyKU U nIpakTuku. /. 1. Mennenees
— Y4€HBIH U IpaXkKAaHUH.™

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

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE peakuuu. [Iporecchl okucaeHUs U
BOCCTAHOBJICHMS. OKUCIIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUH JKCIEPUMEHT: HU3yueHHE O0Opa3loB BEIIECTB METAJIOB M HEMETaJUIOB;
B3aMMOJCHCTBUE T'MAPOKCHAA ILMHKA C PACTBOPAMU KHCJIOT M UICJIOYEH; NPOBEJCHHUE OIIBITOB,
WUIIOCTPUPYIOIIMX TPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (FOpeHHE, pEeaKIHUH
Pas3loKEHUs, COETUHEHNU).

MexnpeameTHbIe CBSI3U

Peanuzanus MeXnpeaMeTHBIX CBsI3ed NP U3yYEHUH XUMUU B 8 KJIACCE OCYILIECTBISETCS Yepes
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IIOHATHUN, TaK W TOHATHH, SBISIOLIUXCS
CUCTEMHBIMU JIJIS1 OTJENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TOHATHUS: HAYYHBIN (aKkT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJM3,
CUHTE3, KiIaccu(uKaIus, IepuoANIHOCTb, HaOMI0IeHNE, IKCIEPUMEHT, MOAEIUPOBAaHNE, U3MEPEHHE,
MO/JI€Tb, SIBJICHUE.

Ousuka: MaTepus, aroM, OJIIEKTPOH, TPOTOH, HEUTPOH, HWOH, HYKIUI, H30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYIIA, SJCKTPUUECKUN 3aps/l, BEUIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHHE
BElIECTBA, ra3, PU3NUYECKUE BEIMYUHBI, €AMHULIBI U3MEPEHHUSI, KOCMOC, TUTaHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢porocuntes, npixanue, 6uocdepa.

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

COJAEP/)KAHUE OBYYEHMUA B 9 KJIACCE

BeniectBo u xumMuyeckas peakius

Ilepnonnueckuit 3akoH. [lepuoanueckas cucrema xuMuueckux 3ieMeHToB JI. M. Menneneesa.
CrtpoeHue aToMOB. 3aKOHOMEPHOCTH B WM3MEHEHMHM CBOMCTB XMMHYECKHX JJIEMEHTOB TEPBBIX TPEX
IIEPUOMIOB, Kaius, KaJblUHUsl MU HUX COCAUHEHUNW B COOTBETCTBUM C IIOJIOKEHHUEM OJJIEMEHTOB B
[leproauueckoli CUCTEME U CTPOEHUEM MX aTOMOB.

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

Knaccudukanus 1 HOMEHKIIATypa HEOPTaHHUECKUX BEUIECTB (MEXKTyHAPOIHASL U TPUBHAIIbHAS ).
XHUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIACCAM HEOPraHWYECKUX COCTUHEHUM,
TEHETUYECKas CBSA3b HEOPTAHUYECKUX BELIECTB.

Knaccudukammss XuMAUECKUX PEAKIUd MO Pa3IUYHBIM TpH3HAKaM (110 YUCIYy U COCTaBY
y4acTBYIONINX B PEAKIMH BEIUIECTB, MO TEIIOBOMY d(PQeKTy, M0 U3MEHEHHIO CTENeHEH OKHUCICHUS
XUMUYECKHUX JIEMEHTOB, *110 00paTUMOCTH, 1O YYaCTHIO KaTaiau3aropa).* JK30- U IHAOTEPMUUECKHUE
peakuuu. *TepmoxuMuyeckrue ypaBHeHUS. >

*TlonsATe O CKOpOCTH XuMHUYeckod peakiuu. [loHsTHE 00 00paTUMBIX U HEOOpaTHMBIX
XUMHUYECKUX peakiusaxX. [IoHsITHEe 0 TOMOTE€HHBIX U T€TePOTeHHbIX peakuusx. [lonsTue o xumuueckom
paBHOBecuH. CMeEIIEHNE XUMHYECKOTO paBHOBeCHS. DaKTOPHI, BIUSIONIME HA CKOPOCTh XUMHUYECKON
pPEeaKIHH U MOJ0KEHUE XUMUYECKOTI0 paBHOBeCHS. ™

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUH, JJIEKTPOHHBIA  OalaHC  OKHCIUTENbHO-
BOCCTAHOBUTENbHOM peakuuu. CocTaBlieHne YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLIUn
C MCTIOJIb30BaHUEM METO/1a AJIEKTPOHHOTOo OanaHca.
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Teopust MEKTPOIUTHUECKON AUCCOLUAIMH. DINEKTPOIUTUYECKAs AUCCOUUAIHS. DIEKTPOIUTHI
U HedNeKTpoiuThl. KaTuoHsl, aHnoHBL. *MexaHu3M JUCCOIMAIMKM BELIECTB C Pa3jIMYHbIMHU BHIaMU
XUMU4ecKo# cBs3u. [lonarue o crenenu aucconuanuu.* CuibHbIE U ClTa0ble SIEKTPOIIUTHI.

Peakunu nonHoro oomMeHa. Y clioBusi NpOTeKaHUS peakluii MOHHOTO oOMeHa 10 KoHIa. [lonHbie
Y COKpAILIEHHBbIE HOHHBIE YPABHEHUS PEAKIMi. XUMUYECKHE CBOMCTBA KUCIOT, OCHOBAHUW U COJIEN B
CBeTe MpeJICTaBICHUI 00 31eKTponuThYecKoi aucconuanuu. Cpena pactBopa. KauectBeHHbIE peakuuu
Ha KaTHOHBI M aHUOHBL: XJIOPUA-, OpOMUI-, HOAUI-, CYIb(]aT-, KapOoHAT-, CUIHKAT-, pocaT- aHHOHBI;
THAPOKCH/I-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIUs, AIIOMUHUSA, kene3a (2+) u (3+), meau (2+),
[IUHKA, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOpaX.

XUMUYECKUN DKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISMU KPHUCTAJUIMUECKUX PEeUIETOK
HEOPTraHMYECKUX BEIIECTB — METAUIOB M HEMETAUIOB (TpaduTa M anaMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus); HCCIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XHMMHUYECKOH peakuud OT BO3JCHCTBUS
pa3MUuUHBIX  (AKTOPOB; HCCIEIOBAHME DJICKTPOIPOBOAHOCTH  PACTBOPOB  BEIIECTB, Ipolecca
JMCCOLIMAIIMU KUCIIOT, IIeNIoYeil u cosiell (BO3MOKHO UCIOJIb30BaHUE BUAEOMATEPHUATIOB); IPOBEACHUE
OITBITOB, WJUTIOCTPHPYIOUIMX MPU3HAKU MPOTEKAHUs PEaKIHii HOHHOTO oOMeHa (00pa3oBaHUE OCaJIKa,
BBIJICJICHHWE Ta3a, OOpa30BaHME BOJIbI); OIBITOB, WJUIFOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX pEaKIUi (TOpPEHUE, PpEeaKIUH pas3JIoKEHHs, COCIAWHEHHs); paclo3HaBaHHE
HEOPraHMYECKUX  BEIIeCTB C TIOMOIIBIO KAUeCTBEHHBIX pEaKIMil Ha HMOHBI; pEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtanibsl 1 uX coequHEHUS

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTEIEHU
okucienus. CtpoeHue u GU3NYECKUEe CBOMCTBA MPOCTHIX BEIIECTB — rAJIOT€HOB. XMMHUECKHUE CBOMCTBA
Ha IpuMepe Xxjopa (B3auMOJEHCTBHE C MeTalylaMH, HEMETa/llaMd — BOJOPOAOM U KHCIOPOJIOM,
*menouamu™®). XnopoBoaopo. ComnsiHast KUCIOTa, XUMUYECKUE CBOMCTBA, *MoyuyeHue™®, MpuMeHeHHe.
* JleficTBHE XJIOpa M XJIOPOBOOPO/Ia HA OpraHU3M YellioBeKa.* BaykHelIe XJIOpU/Ibl U UX HaX0XKJICHHUE
B IIPUPOJIE.

OO6mras xapakTepuctuka 35eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOSHUSI aTOMOB KHCJIOpOaa
U cepbl. XapaKTepHble CTENICHH OKUCIEHHS.

Crtpoenue u (uznyecKkue CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOJAA U CEepbl. AJUIOTPOIHBIE
MOJU(UKAIMH KUCIOPOAa U cepbl. XUMUYECKHUE CBOMCTBA cepbl (B3aMMOIEHCTBHE *Cc HeMeTamaMu™ —
BOJIOPOJIOM M KHCJIOPOJOM, METajllaMu, *KOHIIEHTPUPOBAHHBIMH a30THOM M CEpPHOM KHUCIOTaMu).*
CepoBosiopoi: cTpoeHHe, pU3NYEeCKUe U XMMUYECKHEe CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEIbHBIE
cBoiicTBa). OKCHUIIBI CEphl KaK MPEJACTABUTENHN KUCIOTHBIX OKCHAOB. CepHast KUcoTa: GU3HUECKUE U
XMMHYecKHe cBoicTBa (00mue u cneunpuyeckue). Coau cepHON KUCIOTHI, KAaUeCTBEHHAs! Peaklus Ha
cynabgar-uoH. CepHucras kucinoTta. *XUMHUYECKHE pPEaKIMM, JIeXKAIIUe B OCHOBE IMPOMBIIIJIEHHOIO
crioco0a noyryuyeHus cepHoil kucnoThl. * HaxoxeHue cepbl 1 e€ coetuHeHnid B ipupoae. [lpumenenne
Cepbl U €€ COeIMHEHUH B OBITY U B TPOMBIIIIIEHHOCTH. *XUMHUECKOE 3arpsi3HEHNE OKPY-KatoIlel cpebl
COCMHEHUSIMH cepbl (KHUCIOTHBIE MAOXKIHU, 3arpsA3HEHHE BO3/1yXa M BOJOEMOB), CIIOCOOBI €ro
MpeloTBpaLeHHs. *

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

A30T, pacipocTpaHeHue B MPpHUPoJie, GU3NUECKUE U XUMHUYECKHE CBOMCTBA (B3auMO/eiicTBHE ¢
MeTaJlJIJaMi U HEeMeTa/lllaMu - KUCJIOPOJOM M BoaopoaoMm). KpyroBopor azora B mpupoje. AMMuUaK:
¢usnyeckue M XUMHYECKHE CBOMCTBa (OKMCIIEHHWE, OCHOBHBIE CBOMCTBa BOJHOIO pacTBOpa),
*nomyuenue®* u npumeHenue. ConM aMMOHUS: cocTaB, (U3MYECKHEe W XHMMHYECKHE CBOMICTBa
(pa3noxeHue, B3aUMOJCHCTBHE CO IIENOYaMH), NpUMeHeHHe. KauecTBeHHas peakuus Ha HOHBI
aMMOHHUA. A30THas KUCIIOTa, €€ (u3NYecKue M XMMHUYecKue cBoicTBa (00mmMe U crenuduueckue),
*nomyuenue.* Hutpatel (paznmokeHue). A30THUCTas KucioTa. Mcmonp3oBaHHE HUTPATOB W CoOJed
aMMOHHS B KaueCTBE MHHEpAIbHBIX yHoOpeHHil. *XuMuyeckoe 3arps3HEHHE OKpYXKalolleh cpeibl
COCIMHEHUSMH a30Ta (KUCIIOTHBIE JJOXK/IU, 3arpsi3HEHUE BO3/1yXa, TOYBbI U BOIOEMOB). *

®dochop, *amnorpomHsie mMomudukammu (ocdopa,* duzmUecKkne M XUMHUUYECKHE CBOWCTBA
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(B3aMMOACUCTBHE C MeETalIaMH, HEMeTaUlaMH, *KOHIICHTPUPOBAHHBIMH a30THOM M  CEpHOM
kucioramu).* Oxcup pochopa (V), oprodochopHas kuciaora: pu3nueckne U XMMUIECKHUE CBONCTBA,
*nonydenue.* *TIoHsATHE 0 MUHEPATILHBIX YI00pEHUsIX: HUTPATHI U pocdatsl. [ToHsATHE 0 KOMITTIEKCHBIX
ynoopenusax.* OOmas xapakTepucTuka 3aeMeHTOB [VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS aTOMOB
yriaepoja u KpeMHHsl. BaleHTHOCTh 1 XapaKTepHbIE CTETIEHN OKHUCIICHUS aTOMOB YIJIepoJa U KPEMHHSL.
Pacnpoctpanenue yriepoja B IpUpoJie, XapaKTEepHbIE CTEIIEHN OKUCIIEHUS.

Yrnepon, amnorpornsbsie Mogudukanuu (rpadur, anmas), puudeckre 1 XUMAYECKUE CBOMCTBA
IIPOCTHIX BELIECTB (B3aMMOJEHCTBHE C METAlJIaMH, HEMETAJUIaMH, *KOHLIEHTPUPOBAHHBIMU a30THON U
cepHoil kuciotamu)*. Ancop6ums. KpyroBopor yriepona B mnpuponxe. OKCHIbI yriepoaa, HX
¢bu3nyeckre U XMMHYECKUE CBOMCTBA, MOJyYCHHE U PUMEHEHHE, IEHCTBHE HAa OPraHU3M YelOoBeKa.
*JKosnornyeckue npooiieMsl, CBI3aHHbIE ¢ OKcuoM yraeponaa(lV); rumoresa riao6anbHOTO MOTETICHUS
KJIMMaTa; NapHUKOBBIA 3(dexr.* YronbHas kucnora m e€ coiu, MX (U3NYECKHE U XUMHUYECKUE
CBOWCTBa, *mosyuyeHue 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 mpuMmepe MeTaHa, 3TUJIEHA, STaHOJIa, YKCYCHOM KUCIOThl. *MX cocTaB M XMMHUecKoe
crpoenue. Knaccudukamnus opranndeckux BemecTB.* [IoHATHE 0 OMOJOTHYECKH BaXKHBIX BEIECTBAX:
&KHpax, Oenkax, yrieBoJax — U MX pOJIM B KHU3HH 4YeJoBeKa. *MaTepraabHOE €IMHCTBO OPraHMYECKUX
Y HEOPTraHWMYECKUX COSAMHEHHI. *

KpemHuii, ero ¢pusndeckue 1 XuMu4ecKue CBOUCTBA (Ha IpUMepe B3aUMOACHCTBUS C METalIaMU
U HeMeTauiamu), *monydeHue®™ u mnpumeHenue. *CoenuHeHUss KpeMHUs B mpupoxae. OOrmmue
npeacrabiaeHus o6 okcuae kpemHuA(IV) u kpemHueBoil kucinore. Cuiukartbl, (U3MYECKHE U
XMMHAYECKHE CBOWCTBA, MOJYYCHHWE W NPUMEHEHHE B OBITY, MPOMBIIUICHHOCTH (B MEIMIIMHCKOM,
3JIEKTPOHHOM, CTPOUTENILHOW W Ap.). Baxuelue cTpouTeabHbIE MaTepuaibl: KEpaMuKa, CTEKIO,
LIEMEHT, OETOH, kene300eToH. [IpobieMbl 6€30MacHOro UCIOJIb30BAHUS CTPOUTEIBHBIX MaTEPUAIOB B
MIOBCEHEBHOM KU3HU.*

XVUMHUYECKUN IKCIIEPUMEHT: N3ydeHHe 00pa3i0B HEOPraHMUYECKUX BEIECTB, CBOMCTB COJISTHON
KHUCJIOTBI; TPOBEJIEHNE KAaueCTBEHHBIX PEAaKLUMH Ha XJIOPUA-MOHBI M HAONIOJEHHE MPU3HAKOB HX
MIPOTEKAHMSI; OTIBITHI, OTpAKaoNIue (PU3NYECKUE U XUMHUECKUE CBOMCTBA TaJIOTEeHOB M X COSTMHEHUI
(BOBMOXKHO ~ HCHOJBb30BaHME BHJIEOMATEpPHANIOB); O3HAKOMJIEHHE C oOpaslamMu  XJOpPHUAOB
(ramoreHu10B); 03HAKOMJICHHE C O0Opa3liaMH cepbl U €€ COeAMHEHUsSMH (BO3MOXKHO MCIIOJIB30BaHUE
BUJeOMAaTepuasoB);  HaOmrojeHuWe  mporecca  oOyriIMBaHMA — caxapa  1OJ  JIEHCTBUEM
KOHLEHTPUPOBAHHOM CEpPHOM KHUCJIOTHI; M3Y4€HHE XMMHUUYECKHX CBOMCTB pa30aBIIEHHON cepHOM
KHUCJIOTHI, TPOBEJIEHHE KAYeCTBEHHOM peakiuu Ha cyiab(paT-HOH M HaOJIOJeHHe Npu3HaKa eé
MIPOTEKaHMsI; O3HAKOMJIEHHWE C (U3MYECKMMH CBOWCTBaMM a3oTa, (ochopa M HX coeaTuHEHUi
(BO3MOXXHO HCHOJb30BAaHME BHJEOMATEpHaOB), oOpa3liaMHu a30THBIX U (OcOpHBIX yHA0OpeHMIi;
MOJTyYeHHe aMMHUaKa U U3y4eHHe ero CBOIMCTB; MPOBEIEHNE KaUeCTBEHHBIX PEaKIii HA NOH aMMOHHSI
u pocdar-uoH U U3ydeHHe NPU3HAKOB UX MPOTEKAHUS, B3aUMO/IEHCTBUE KOHIICHTPUPOBAHHOM a30THOM
KHCIIOTBI C MeIpl0 (BO3MOXHO HCIOJIb30BaHME BHJI€OMATepUasIoB); H3y4eHHE MOJesen
KPUCTAJUIMYECKUX PEHIETOK aiMa3a, rpadura; 03HaKOMJIEHHE C ITPOLECCOM aICOPOIIMH PACTBOPEHHBIX
BEIIECTB aKTHBUPOBAHHBIM YTJIEM W YCTPOWCTBOM IMPOTHUBOTA3a; TOJIYYSHHE YTIIEKHCIOro Ta3a M
U3yYE€HUE €ro CBOWCTB; TNPOBEIEHHWE KAuyeCTBEHHBIX pEaKIMi Ha KapOOHAT- W CHUIIMKAT-HOHBI
Y M3yYeHUE PU3HAKOB UX IPOTEKAHUS; 03HAKOMJICHHE C TPOAYKIINEH CHIIMKATHOW IIPOMBIIIIJICHHOCTH;
peleHe SKCIepUMEHTANbHBIX 3aa4 10 TeMe «BakHelI1e HeMeTauIbl U UX COeTUHEHUS.

Mertanibl U UX COEIUHEHUS

OO6m1ast XapaKTePUCTUKA XUMUYECKUX IJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU X MOJIOKEHUS
B Ilepnonnueckoit cucreme xumudeckux sieMeHToB J[. M. MeHneneeBa M CTpOEHHMS aTOMOB.
Crpoenne MeramioB. Metamnnueckass CBs3b M METAUIMUECKas KpHUCTAIIMYECKas PpELIETKA.
DIJIEKTPOXUMHUYECKUN psii HAPSIKEHU MeTaioB. PU3NUECKUE U XMMUYECKUE CBOMCTBA METAJIIIOB
(B3amMOJIeHCTBHE C KHCIOPOJOM, BOJOW, KHCIOTamMu). *OOmue crnocoObl MONTYYSHUS METAIOB.
[ToHsiTHE O KOPPO3UHU METAJIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI X 0T KOppo3uu. CruiaBsl (CTallb, YyTYH,
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TIOPATIOMUHUN, OpOH3a) U UX TIPUMEHEHHE B OBITY U MPOMBIIIUICHHOCTH. *

[llenounbie MeTamibl: nojioxkenue B Ileproanueckoi cucteMe XUMUYECKUX 3emeHToB Jl. U.
MenpeneeBa; crpoenue atoMoB. HaxoxnaeHnue B npupoze. @u3ndeckue 1 XUMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCHUIbI U THAPOKCHIBI HaTpus U Kanus. [IpuMeHeHne menoYHbIX MeTalljIoB
U UX COCIUHECHUM.

[IlenoyHo3emMenpHbIC METAUIbl MAarHuid W Kaibluid: nosiokeHue B Ilepuoanueckoil cucreme
xuMmuueckux dneMeHtoB JI. . MeHneneeBa; CTpO€HHE HMX aTOMOB; HAaXOXKJICHHE B IPUPOJE.
duznyecknue U XMMUYECKUE CBOMCTBA MAarHus M Kalblivg. BaxkHeilue coeuHeHNs Kanblus (OKCHI,
THAPOKCHI, coln). *JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEeHUS. ™

AnmoMunuii: nonoxkenue B Ilepuogumueckoil cucteMe xuMmuueckux oanementoB J[. U.
MeneneeBa; CTpoeHHE aToMa; HaxXxOXAeHUE B mpupoge. dusznueckne MU XUMHUYECKHE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBONCTBA OKCHJIA M THIPOKCHIA ATFOMUHHUS.

JKeneso: nonoxenue B llepuoauueckon cucreme xumudeckux snemeHtos . M. Menneneesa;
CTpOCHHE aToMa; HaxoxJaeHue 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 CIUIAaBOB, WX
(bu3MYECKUMHU CBOWCTBAMU; M3y4YEHHE PE3yJIbTATOB KOPPO3UH METAIIOB (BO3MOXKHO HCIOJIb30BAHHE
BHJIEOMATEPHAIOB), OCOOCHHOCTEW B3aMMOJICUCTBHS OKCHUJIa KaJbIUs M HATPHUS C BOAOU (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPUAOB); HCCIEA0BaHNE CBOMCTB )KECTKOW BOJIBI; MPOIIECcCa TOPEHUs sKeme3a
B KHCJIOpO/i€ (BO3MOXKHO MCIOJIb30BAaHUE BUJIEOMATEPHUATIOB); MIPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peaknuii Ha WOHBI (MarHus, KaJblus, amroMuHusg, nuHKa, xkene3a(ll) m kenesa(lll), memu(ll));
HaOJIIOJICHUE M OINMHUCAHKE IPOIECCOB OKpAIIMBAaHUS TUIAMEHU HOHAMHU HATPHUS, KA W KaJbIUs
(BOBMOXKHO HCIIOJIb30BAHHE BHIEOMATEPUANIOB); HCCIIEOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA
QTIOMUHUSI ¥ TUAPOKCH/IA ITUHKA; PEIICHUE IKCIIEPUMEHTATIBHBIX 3a/1a4 110 TeMe «BakHelIne MeTaJlIbl
U UX COECTUHEHHUSI.

XHUMHS ¥ OKpYXkarolas cpeia

*HoBsle MaTepuaibl U TEXHOJIOTHH. BelecTBa n Marepuabl B IOBCETHEBHON JKU3HU YEJIOBEKA.
Xumus 1 310poBbe. be3onacHoe HCMoNb30BaHUE BEIIECTB M XMMHUECKUX peakuuil B ObITy. [lepBas
MIOMOIIb IIPY XUMHUYECKUX 0’KOTax U oTpaBiieHHUsIX. OCHOBBI 3KOJIOIMYECKON TPAMOTHOCTH. ™

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

*TIpupoaHble MCTOYHHUKH YIJIEBOJIOPOAOB (Yyrojib, HNPUPOJIHBIM Ta3, HEPTh), MPOAYKTHl HX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIIIEHHOCTH. *

XVUMHYECKUH SKCIIEPUMEHT: H3ydeHUE 00pa3lloB MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB,
MOJIMMEPHBIE MaTepUabl).™

MesxIpeIMETHbIE CBS3H

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUH XUMHUH B 9 Kilacce OCYIIECTBISIETCS Yepe3
WCTIOJIb30BaHNE KaK OOIIMX ECTeCTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATHH, SBISFOIIUXCS
CHCTEMHBIMH JUISI OTJIENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOme ecTeCTBEHHO-HAy4YHBIE TOHATHUS: HAYYHBIH (DaKkT, TUTIOTE3a, 3aKOH, TEOpHs, aHAJH3,
CHHTE3, KiacCu(UKalus, MepruoAUYHOCTb, HAOMIOICHHE, IKCIIEPUMEHT, MOJICIMPOBAaHNE, U3MEPEHUE,
MOJIEITb, SIBJICHUE, TAPHUKOBBIN 3 (PEKT, TEXHOIOTHS, MaTepHaIbl.

dusmuka: Marepus, aroM, OJEKTPOH, MpPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOINHI,
PalMOaKTUBHOCTh, MOJIEKYJIA, DIIEKTPUUYECKHUIA 3aps/l, IPOBOTHHUKH, TTOIYIPOBOIHHUKH, TUIIIEKTPUKH,
(OTO37IEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSTHHUE BEIIECTBA, I'a3, PAaCTBOP, pACTBOPUMOCTb,
KPHCTAJUINYECKasi peméTKa, CIIaBbl, (PU3MYECKHE BEIWYMHBI, CIUHUIBI M3MEPEHHs, KOCMHYECKOe
IPOCTPAHCTBO, TUIAHETHI, 3BE3/161, ComHIle.

Buonorusi: ¢orocunTes, apixaHue, Ouocepa, 3KOCHUCTEMa, MUHEpAIbHbIE yI0OpEeHus,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEILHBIC BEIIECTBA.
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['eorpadus: armocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE MOPOJIBI, MOJE3HBIE HUCKOMAEMbIE,
TOILUIMBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITIPE/IMETA «XUMMWUS» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

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

JIMYHOCTHBIE PE3VYIJIbTATDI:

JIMYHOCTHBIE PE3YNIbTAThl OCBOCHUS IPOTPAMMbI OCHOBHOT'O 00IIIET0 00pa30BaHMs JOCTUTAIOTCS
B Xoje OOyueHUsI XMMUU B €IUHCTBE y4eOHOW M BOCIHMTATEIHHOM AESITEILHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMH POCCHHCKAMHU COLMOKYJIBTYPHBIMA M JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
OPUHATHIMU B OOILIECTBE MpaBWJIaMd M HOPMaMu TMOBEJACHHS U CHOCOOCTBYIOT IpolieccaM
CaMOII03HaHUsl, CAMOPA3BUTHUS U COLMAIM3AIMH 00Y4arOILHXCS.

JIM4HOCTHBIE Pe3yIbTaThl OTPAKAIOT TOTOBHOCTH O0YUYAOIINXCSI PYKOBOJCTBOBATHCSI CUCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMI U pacIIiPEHHE OTIbITA JESITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE
B YaCTHU:

1) naTproTHYECKOro BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOUICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAay4HOMY
HACJIEIUI0, IOHUMAaHUS 3HAUE€HUSI XUMUYECKOW HAyKH B )KM3HU COBPEMEHHOTI'0 00I11€CTBa, CIIOCOOHOCTH
BIIQJIETh JOCTOBEpHOW uHHGOpManUeld O TMepefoBbIX JOCTHKEHHUSIX M OTKPBITHUSX MHUPOBOH U
OTE€UYECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MHpa U OOIIECTBA;

2) rpax/IaHCKOTO BOCITUTAHHUS:

IPEJICTaBICHUS O COIIMAIbHBIX HOPMaXx U IIPaBUJIaX MEKIMUYHOCTHBIX OTHOILIEHUH B KOJJIEKTHBE,
KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOHM, YydeOHO-HCcCcIe10BaTeabCKOH,
TBOPUYECKOH U JAPYTUX BUAAX ACSITEIbHOCTH, TOTOBHOCTU K pa3HOOOPa3HOM COBMECTHON JEATEIbHOCTH
MIpU BBINOTHEHUHM YYeOHBIX, MO3HABATENbHBIX 3a/la4, BBHIMOJHEHHH XHUMHUYECKUX OSKCIIEPUMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJIEHHS K B3aHMOIOHMMAHUIO M B3aMMOIIOMOIIH B TPOIECCE 3TON
y4eOHOM JesTeTbHOCTH, TOTOBHOCTU OLIEHHMBATh CBOE IMOBEJIEHHE M MOCTYIKHU CBOMX TOBapuUIIEH C
MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN OCTYIKOB;

3) IEHHOCTU HayYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUX MPEICTABICHUM O BEIECTBE U XMMHUECKON peakluy, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH M COCTABIISAIOLINX OCHOBY JUIsl TOHUMaHHUS CYIIHOCTH HAyYHOMH
KapTUHBI MHMpA, IPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IMPHUPOJIbI, B3aUMOCBS3SIX
4eJI0BEKA C MPUPOJHON CPENloil, O poJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTE;

MO3HABATENBHBIX MOTHBOB, HANpAaBICHHBIX Ha TOJYYCHHWE HOBBIX 3HAHWHA 10 XHMHH,
HEOO0XOAUMBIX JUIs OOBSICHEHUS HAOII0IaeMbIX MTPOIIECCOB U SBJICHUH;

MO03HABATENIbHON, WH(GOPMAIMOHHON M YWUTATEIbCKOW KYyJIbTYphl, B TOM 4YHCIIE€ HaBBIKOB
CaMOCTOSITENTbHOW PabOThl ¢ Y4eOHBIMHM TEKCTaMH, CIPAaBOYHOM JIMTEPAaTypoOH, JOCTYIMHBIMHU
TEXHUYECKHMH CPeICTBaMH HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeca K OOYYEHHMIO U TO03HAHHIO, JI0003HATEIBHOCTH, TOTOBHOCTH U CIOCOOHOCTH K
caM000pa30BaHUI0, TPOCKTHONW M HCCIEIOBATEILCKOW JEATEIHPHOCTH, K OCO3HAaHHOMY BBIOOPY
HAMpPaBIEHHOCTH U YPOBHS O0YYCHHsI B TajbHEHIIIEM;

4) popmupoBaHUS KYIbTYPHI 310POBbS:

OCO3HAHHUS IIECHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOLIEHMSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKHU Ha
3I0pOBBIM 00pa3 >KU3HHU, OCO3HAHMSI MOCIEICTBUN U HENPUSITUS BPEIHBIX NMPUBBIYEK (YMOTpeOIeHus
QJIKOTOJIsl, HAPKOTHKOB, KYPEHHs), HEOOXOIMMOCTH COOJIIOJICHUs TpaBUil 0€30MacHOCTH TpHU
oOpallleHuU C XUMUYECKIMH BEILIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) TpyZIOBOTO BOCITUTAHUSA:
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UHTEpeca K MPAKTUYCCKOMY U3YUeHHIO Mpodeccuil u Tpyna pa3audyHOro poja, YBAKCHHE K
TPYAy W pe3yibTaTaM TPYAOBOH JEATCIBHOCTH, B TOM YHUCJIC HAa OCHOBE NMPHMEHEHHUS IPEIMETHBIX
3HAHUU 110 XUMHH, OCO3HAHHOTO BHIOOpA WHAMBHUAYAILHON TPACKTOPHH MPOJIOJKEHUST 00pa30BaHUs C
Y4ETOM JTJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIICCTBCHHBIX HHTEPECOB M TOTPEOHOCTEH,
YCHEMHOW MPOPECCHOHATBHON JEATSIILHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHHM, TOTOBHOCTH
aIalITHPOBAThCA B MPo(ecCHOHAIBHOM cpejie;

6) SKOJIOTHYECKOTO BOCITUTAHUS:

9KOJIOTHYECKH IIeJIECOO0PAa3HOr0 OTHOIICHUS K MPUPOJC KaK HMCTOYHUKY YKU3HU Ha 3emile,
OCHOBE €€ CYIIEeCTBOBAaHHUSA, MMOHMMAHHUS IIEHHOCTH 3J0pPOBOr0 W 0e€30MacHOro ooOpasa >KHU3HH,
OTBETCTBEHHOI'O OTHOINCHHUS K COOCTBEHHOMY (DPHU3HUECKOMY U IICHXHYECKOMY 3JI0POBBIO, OCO3HAHUS
[IEHHOCTU COOIOJCHUS TpaBUJl OE30MACHOTO TOBEIEHUS MPH 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 JKOJOTHYECKOH KYJIbTYPHI,
OCO3HAHMS TJ00ATBLHOrO XapaKTepa 3KOJOTMYECKUX MpOoOIeM M MyTeH WX PEHICHUs MOCPEIACTBOM
METOJIOB XUMHHU;

OKOJIOTHUYECCKOI'O MBIIJICHU A, YMGHI/UI pYKOBOI[CTBOBaTBCﬂ 508 B HOSHaBaTeJII:HOﬁ,
KOMMYHHUKATHBHON M COLIMAIBHOM MPAKTUKE.

METAIIPEJIMETHBIE PE3VJIbTATDI

MertanpeaMeTHbIe pe3yibTaThl OCBOCHHS 00pPa30BaTEIbHOW MPOTPAMMBI 10 XUMHHU OTPAXKAIOT
OBJIa/ICHUE YHUBEPCATHLHBIMHU II03HABATEILHBIMU JICHCTBUSMH, B TOM YHUCIIE:

1) 0a30BbI€ JTOrHYECKHE ICHCTBUA:

BBISIBJIATH MIPUYMHBI U CJCICTBHS MPOCTHIX XUMHUYCCKHUX SBICHUM;

OCYILECTBIISATH CPABHEHUE, KIACCUPUKAIINIO XMMUISCKHX BEIIECTB 110 3aJaHHBIM OCHOBAHHSIM H
KPUTEPHSIM TSl YKa3aHHBIX JIOTHYECKHUX OIIePaIlvii;

CTPOUTH JIOTUYECKOE CYXKIEHHE TI0CIe NPEABApUTENBHOIO  aHajiu3a, BKIIOYAoIIee
YCTaHOBJICHHE TPUYNHHO-CJIC/ICTBEHHBIX CBSI3EH

CO3/1aBaTh, PUMEHSTh U MPEOOPA30BBHIBATH 3HAKU U CUMBOJIIBI, MOJICIIA U CXEMBI JIJISl PEIICHHS
y4eOHBIX U IMO3HABATEIBHBIX 3324 C TOMOMIBIO Me1arora;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTUE XUMUYECKUX MPOLIECCOB M UX TOCIEICTBUS;

2) 0a30BbIC UCCIIEIOBATEIILCKUE ICHCTBHS:

C TMOMOIIBI0 TEeAarora MPOBOJUTh XUMHUYECKHI OMBIT, HECIOXKHBIA DJKCHEPUMEHT, IS
YCTaHOBIICHHSI 0COOEHHOCTEW 0OBEKTa M3ydeHHsI, TPUUYNHHO-CIICCTBEHHBIX CBSI3€H M 3aBHCUMOCTEH
00BEKTOB MEXKIY COOOM;

C TIOMOIIbIO T€e/arora WM CaMOCTOSITENIbHO (OPMYIHMpPOBaTh OOOOLIEHUS M BBIBOJIBI IO
pe3ynbTaTaM MPOBEACHHOTO HAOMIOICHUS, OMBITA;

3) pabota ¢ nHDOpPMAITHEIi:

BBISIBIIATH JAe(PUIUTHI HHPOPMAIINHU, JAHHBIX, HEOOXOIUMBIX JUIsl PEIICHUS MOCTaBICHHOW
3a1auu;

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

WCKaTh WM OTOMpaTh HH(OOPMAIIHIO MM JaHHBIC U3 HCTOYHUKOB C YUETOM MPEI0KEHHOU
y4eOHOM 3a/1auM U 3aJJaHHBIX KPUTEPHUEB.

OBnajieHne yHUBEPCATbHBIMHU Y4€OHBIMU KOMMYHUKATUBHBIMH JEHCTBUSMU:

OpraHU30BBIBATH YU€OHOE B3aUMOJICHCTBUE B IpymIe (ONpeneisTh OOIIMe eI, PacIpeaesTh
poJu, 10TOBapUBaThCsl APYr € APYTOM M T. 1.).

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

OpPraHU30BBIBaTh y4eOHOE COTPYJHUYECTBO U COBMECTHYIO JAEATENBHOCTh C YUYUTEIEM H
CBEpCTHMKaMHM; paboTaTh MHAWBUAYAIBHO M B TpYIIE: HAaXOAWUTh OOIIee pEUIeHHe U pa3pemiaTh
KOH(UINKTBI HA OCHOBE COTJIACOBaHMS MMO3ULUI U y4eTa HHTEPECOB; (OPMYIHPOBATh, ApPIYMEHTUPOBATh
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U OTCTauBaTb CBOE MHEHUE;

OLICHMBAaTh KadecTBO CBOEro BKJaJa B OOWMI NPOAYKT, NPUHUMATh U Pa3JENiTh
OTBETCTBEHHOCTb U MPOSABIISATH TOTOBHOCTD K IPEJOCTABIECHUIO OTUETA [I€PE IPYNIION.

OBnazneHre yHUBEPCAIbHBIMU YYEOHBIMH PETYISITUBHBIMU JCHCTBUSIMHU:

oOHapyxuBaTh W (POPMYITUPOBATH Y4YEOHYIO TIpoOJIEeMy, OINpEeAeNsITh M[elb Y4eOHOM
NEeSATEIbHOCTH;

BJIa/IETh OCHOBAaMHU CAMOKOHTPOJISI, CAMOOLEHKHU, NPUHATUS PELIEHUH U OCYLIECTBICHHUS
OCO3HAHHOTO BhIOOpa B y4eOHOH M MMO3HABATEIHHON JESITeNbHOCTH;

COOTHOCHUTbH CBOM JIEHCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYLIECTBIISITH KOHTPOJIb CBOEH
NeSTeIbHOCTH B MpoIlecce IOCTUKEHHS pe3yibTara, OMpEeIeNaTh CIOCOObl IEHCTBHII B paMKax
IIPEJIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTUPOBATh CBOMU JIEWCTBUS B COOTBETCTBUHU C
WU3MEHSIOIICHCS CUTYallUEeH;

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

MPEeBUIETh TPYIHOCTHU, KOTOPHIE MOTYT BOSHUKHYTh IIPU pPEIlIEHNU Y4eOHOH 3a1auu;

NOHMMATh MPUYHMHBI, IO KOTOPHIM HE OBLI JOCTHUTHYT TPeOyeMbIil pe3yibTaT AeATEIbHOCTH,
OTIpeETsATh TO3UTUBHBIC U3MEHEHUS U HallpaBJIeHUs, TpeOyroline AanbHeiIeld padboTsl;

OCO3HAHHO OTHOCUTBCS K JPYrOMY YEJIOBEKY, €T0 MHEHHUIO.

[NPEAMETHBIE PE3VIJIBTATHBI

B cocraBe mnpeAMETHBIX pe3ydbTaTOB II0 OCBOCHHMIO O00S3aTE€IbHOIO  COAEPIKAHUS,
YCTaHOBJICHHOT'O JaHHOH PenepanabHOi paboueli mporpaMMOH, BBIIEISIOT: HAyYHbIE 3HAaHUS, YMEHUS U
CTOCOOBI JICUCTBHM, crnenupuveckue s ydeOHOro mpeamera «XWMHS», BUIBI JEATEIHHOCTH II0
MIOJyYEHHUIO HOBOT'O 3HAHMs, €0 MHTEpIpETaly, NMpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMUHBIX
Y4eOHBIX U HOBBIX CUTYaIUsIX:

IIPEJICTaBICHUE O 3aKOHOMEPHOCTAX M II03HABAEMOCTH SBJICHUN IPUPOABI, ITOHUMAaHHE
OOBEKTUBHON 3HAUMMOCTH OCHOB XMMHMUYECKON HAayKH Kak O0O0JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMIIOHEHTa 0OOlIel KylbTyphl U MPAKTUYECKON AEATEIbHOCTH YeNIOBEKa B YCIOBHUSIX COBPEMEHHOIO
oO1iecTBa; MOHUMaHNE MECTAa XUMUHU CPEJIU APYTUX €CTECTBEHHBIX HAYK;

BIIaJICHUE OCHOBAaMU IIOHATUITHOTO aIlliapaTa i CUMBOJIMYECKOTO A3bIKa XUMHUH JJI1 COCTABIICHUS
(hopMyJ1 HEOPraHMYECKHX BEILIECTB, YypaBHEHUN XMMHUECKHUX peaKkuii (C Oropoi Ha alropuT™M yueOHBIX
neWcTBuil); BiazgeHue ocHoBamMM Xxumuueckoil HomeHknatypsl (IUPAC u TpuBmanbHOW) W ymMeHue
UCMOJb30BaTh €€ M PpElHIeHUs y4eOHO-IIO3HABAaTEIbHBIX 3a/ad C IOMOINBIO YYUTENd; YMEHHE
UCIOJIb30BaTh MOJIENU JUIsl OOBSICHEHUSI CTPOEHHUS aTOMOB M MOJIEKYJI IO JITOPUTMY C ONOpPOM Ha
OIIpeEIICHHUS;

IIPEACTABICHUE O CUCTEME XMMHYECKUX 3HAHWW U YMEHHME C IOMOILUBIO YUYHUTEIs IPUMEHATH
CUCTEMY XUMUYECKHUX 3HAHUH JUUI YCTAHOBJICHUS B3AMMOCBS3E€M MEX 1y NU3YYEHHBIM MaTEPUAIIOM U IIPU
MOJTy4YeHUH HOBBIX 3HAHUHM, a TakKe B Mpollecce BBIMOJHEHMs Y4eOHbIX 3aJaHMi W mpu pabote C
MCTOYHUKAMU XUMHUYECKON HHPOpMAIINK, KOTOpask BKIIOYAEeT:

BOKHEUILINE XUMUYECKUE IIOHATHS: XUMUYECKUM JIIEMEHT, aTOM, MOJIEKYJa, BEIECTBO, IIPOCTOE
U CJIO’KHOE BEILECTBO, OMHOPOIHAS K HEOTHOPOIHAS CMECh, OTHOCUTENIBHBIC AaTOMHAs ¥ MOJIEKYJISIpHAs
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI MAacca, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBAHHE,
conb (cpeaHsisi), XMMHUECKas peakius, peaklUH COEJAUHEHHUS, DPEaKIMH pa3joKEHUs, peakluu
3aMeIIeHus, peakluuu OOMeHa, TeIUIoBOM 3((EeKT peakluu, 3K30- U SHIOTEPMUUYECKHE PEaKIHH,
pacTBOp, MaccoBas IOJsI XMMHYECKOTO JJIEMEHTAa B COCOUHEHMM, MAacCOBas JOJA M IPOLCHTHAS
KOHIIGHTPALMsl BEIIECTBA B PAcTBOPE, SAPO aTOMa, HJIEKTPUUECKUI CIIOW aroma, aTOMHasi opOUTalb,
paguyc aTroma, BAJIEHTHOCTb, CTENEHb OKHUCIICHMS, XMMHYECKAs CBS3b, AJIEKTPOOTPHULATENIBHOCTD,
MIOJISIPHAs. U HENOJIAPHAs KOBAJICHTHAs CBsI3b, HOHHAS CBsI3b, METAJUIMYECKAs CBsI3b, KPUCTAJUIMUECKAs
pelieTka (aToOMHasi, HOHHas, METaJUTMUECKasi, MOJIEKYJIsIpHasi), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HE
AJIEKTPOJIUT, DIEKTPOJUTHYECKAsT JUCCOLMAIMS, PEAKIMH HOHHOrO OOMEeHa, OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PCAKLUHU, OKHUCIHTENb U BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBIICHHE,
AJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTUMBbIC U HEOOpAaTUMbIE PEaKLUU, CKOPOCTh XUMHUYECKON
peakimy, KaTaau3aTop, npeaensHo aonyctumas koHnenTpauus (I1J1K), koppo3us MeTamios, CIUIaBbl;
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OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHH: 3aKOH COXpaHEeHHs Macchl, llepuomuyeckuil 3aKoH
. 1. MenneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOTrajpo;

TEOPUH XMUMHUHU: aTOMHO-MOJICKYJISIpHAsT TEOPHsl, TEOPUS DJICKTPOIUTUUECKON AUCCOLMAIINY, a
TaK)K€ IMPEJICTAaBICHUS] O HAyYHBIX METOJaX IIO3HAHHSA, B TOM YHCJIE DSKCIEPUMEHTAIbHBIX U
TEOPETHUYECKUX METOJIaX MCCIICIOBAHMUS BEILIECTB U U3yUYEHUS XUMUUYECKHUX PEaKIIHii;

MPEJICTAaBICHUE O MEePUOJUYECKON 3aBUCUMOCTU CBOICTB XHMHUYECKUX 3JIEMEHTOB (paguyc
aToMa, d3JIEKTPOOTPULIATETBHOCTh), MPOCTBIX M CJIOKHBIX BEIIECTB OT IOJOKEHUSI 3JIEMEHTOB B
[lepuoanueckoit cucreme (B MalibIX NEPUOAAX M TJIABHBIX MOATPYIIAX) M 3JEKTPOHHOTO CTPOCHUS
aToMa; yMeHHUE OOBSCHATH CBS3b MOJIOKEHHUs dJeMeHTa B lleproamueckoil cUCTeMe C YHCIOBBIMU
XapaKTepUCTHKAMHU CTPOEHUSI aTOMOB XMMHMUYECKUX AJIEMEHTOB (COCTaB M 3apsj Aapa, o0llee Yucio
3JIEKTPOHOB), PAaCHpPE/ICICHUEM JJIEKTPOHOB [0 JHEPreTUYECKHM YpPOBHSIM aTOMOB II€PBBIX TpEX
MEePHUOJIOB, Kallusl U KaJblHsl; KIacCU(PUIUPOBATh XUMUYECKHE 3JIEMEHTHI C OMOPOI Ha OmpesesieHus
¢u3nIecKoro cMpicia HU(GPOBBIX JaHHBIX IEPUOANIECKON TaOIUIIBL;

YMEHHE KJIACCU(PUIIUPOBATH XUMUYECKUE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA K XUMUYECKHE
PEaKIIMH C OTIOPOM HA CXEMBI; ONPEACIIATh BAIGHTHOCTh M CTEIIEHb OKUCIICHUS! XUMUUYECKHUX DJIEMEHTOB,
BUJI XMMHUYECKON CBS3M M THI KPUCTAJUIMUECKON CTPYKTYpPHI B COCIMHEHUSX, 3aps/l HOHA, XapaKTep
Cpelnbl B BOJHBIX pacTBOpax BEHICCTB (KUCJIOT, OCHOBAHMI), OKUCIHUTEIb W BOCCTAHOBHUTENb IO
ITOPUTMY YUEOHBIX IEHCTBUM;

YMCHHE XapaKTepU30BaTh C OMOPOH Ha cXeMy (PU3NYSCKUE M XUMHUYECKHE CBOMCTBA MPOCTHIX
BelIecTB (KUCIOPOJI, 030H, BOJAOPOJ, rpadut, anMas, KpeMHHI, a30T, ¢hocdop, cepa, XJIop, HATPHIA,
KaJIni, MarHuii, KajablUd, aTIOMHHHUM, KEJIe30) M CIOXKHBIX BEIIECTB, B TOM YHCJIE€ HX BOJHBIX
pacTBOpoB (BO/Aa, aMMHAK, XJIOPOBOAOPOJ, CEPOBOAOPOJ, OKCUABI M THAPOKCHAbI MeTamoB [ - 1A
rpymni, amomunus, meau (II), nunka, sxenesa (11 u 11I), okcuast yrnepona (11 u IV), kpemuus (IV), azora
u docdopa (Il u V), cepsr (IV u VI), cepHucras, cepHas, a3otucras, a3oTHas, pochopHasi, yroiabHas,
KpPEMHHEBasi KUCJIOTa UM UX COJIHM); ONHUCHIBATH C OMOPOM Ha IUIaH M KIIOYEBBIC CIIOBA; yMEHHUE
MIPOTHO3UPOBATh M XapaKTEpPU30BATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS
MOCJIE TIPEABAPUTEIILHOTO aHAIN3a T10]T PYKOBOCTBOM T€Iarora, IpuMEHEHHE BEIIECTB B 3aBUCUMOCTH
OT WX CBOICTB, BO3MOXXHOCTh MPOTEKAHHS] XUMHUYECKHUX TPEBPAICHUH B Pa3IMYHBIX YCIOBHSIX,
BIIMSIHUE BEIIECTB M XMMHYECKUX MPOIECCOB HA OPTaHWU3M YEJIOBEKA M OKPYXKAIOIIYI0 MPUPOIHYIO
cpeny;

YMEHHUE COCTaBIISATH MO 00pasily, cXeme, alrOpUTMy YUeOHBIX JCHCTBUU MOJEKYJISpHBIE U
WOHHBIC YpaBHEHMsI peakiuil (B TOM 4YHCIE pEakuid HMOHHOrO OOMEHa U OKUCIHTEIhHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA), HILTFOCTPUPYIOIINX XUMUUIECKHE CBOMCTBA H3YyUEHHBIX KJIACCOB / rpyIII
HEOPraHMUYECKUX BEIIECTB, a TAKXKE MOJITBEPXKIAIONIUX TEeHETHUYECKYIO B3aMMOCBS3b MEXKY HUMU;

YMEHHUE BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTAa B COECIMHEHUH, MAaCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, KOJIUYECTBO
BEIIIECTBA U €r0 Maccy, 00bEM ra3oB ¢ ONMOPON Ha o0IIHe POPMYIIbI; YMEHHUE TPOBOJIUTH PACUETHI 1O
YpaBHEHUSIM XUMHUYECKHUX PEAKIINA U HaXOTUTh KOIMYECTBO BEIIECTBA, 00bEM U MACCy PEareéHTOB MU
MIPOJYKTOB PEAKIUU C ONIOPOH Ha 00pasel], aIrOpUT™M yueOHbIX 1eHCTBUM;

BJIa/ICHE OCHOBHBIMU METOJAMH HAyYHOTO NTO3HaHU (HaOII0IeHIE, N3MEPEHHE, IKCIIEPUMEHT,
MOJICIIMPOBAHNE) TPU M3YyYEHUU BEIICCTB U XMMHYECKUX SIBIICHUN C OTIOPOM HAa aTOPUTM YUEOHBIX
NeNCTBHI; yMeHHe c(hOpMYIUPOBATH MPOOIEMY U MPEJIOKHUTD ITYTH €€ PEIISHUS C TOMOIIIBIO Mearora;
3HaHWE OCHOB 0Oe30macHOi paboThl ¢ XWMHUYECKHMMH BEIIECTBAMH, XHMHYECKOW TMOCYION U
71a00paTOPHBIM 000PYIOBaHUEM;

HaJMYHe MPAKTHYECKUX HABBIKOB TUTAHMPOBAHMS M OCYIIECTBICHHS CICTYIONTUX XUMHUYECKUX
OKCIIEPUMEHTOB MO/ PYKOBOJCTBOM YYHTENs C OOCYXKICHHEM IUIaHa pabOThl WM COCTAaBICHUEM
TaOJIUIIBL:

W3YYEHHE U ONrcaHue GU3NYECKUX CBONCTB BEIIECTB;

03HAKOMJICHHE ¢ (PU3NIECKUMU U XUMUYIECKUMH SIBJICHHUSIMU;

OTIBITHI, WLTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHUS XUMHUYECKUX PEaKIINi;

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: CMecei;

MOJIy4YeHUE KUCTOpOAa U U3YUYEHHUE €r0 CBOUCTB;
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MOJTyYeHHUE BOJIOPO/Ia U U3YUCHHUE €T0 CBOWCTB;

MOJIyYEHHUE YIIIEKHUCIIOT0 ra3a u U3y4eHUe ero CBOMCTB;

MOJTy4YeHUE aMMHAKa ¥ U3YYCHHE €r0 CBOICTB;

MIPUTOTOBJICHHE PACTBOPOB C OMPEIEIIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA;

HCCJICIOBAHKE U OTMCAHNE CBOMCTB HEOPTaHMYECKHX BEIIECTB Pa3IMYHbIX KJIACCOB;

NPUMEHEHUE WHIAUKATOPOB (JJaKkMyca, MeTWIopaHka U (eHondranenHa) g OnpeaeieHus
XapakTepa cpeibl B pacTBOPax KUCIOT U MIEIOYCH;

M3Yy4YEHHUE B3aUMOJICHCTBUSl KHUCIOT C METajulaMH, OKCHUIAMH METaUIOB, PACTBOPHUMBIMU U
HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHHUI;

BBITECHEHHUE OJTHOTO METaJuIa APYTUM U3 pPacTBOpa COJIH;

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

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

pelIeHHEe YKCIIEPUMEHTATBHBIX 33124 10 TeMe «JIEKTPOTUTHICCKASI TUCCOIHALIUSY,

pelleHne SKCIePUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeillre HeMeTalIbl U X COSTUHEHUS,;

pelIeHHe YKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BakHeHre MeTauTbl U UX COCTUHCHUS,

XUMHUYECKHE JKCHEPUMEHTHI, WLIIOCTPUPYIONIME 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, KaJblus, aTFOMUHUS, Jkene3a (2+) u xkenesa (3+), meau (2+), IMHKa;

YMEHHE TIPEICTABIISITh PE3yIbTaThl SKCIIEPUMEHTA B ()OpPME BBIBOJIOB, JI0KA3aTEILCTB, IPpahuKoB
Y TaOJUI U BBISBIISITH OIMIIUPUYECKIE 3aKOHOMEPHOCTH;

BIIQJICHUE TIpaBUJIaMU OE€30MaCHOTO OOpallleHHs C BEIIeCTBAMH, HCIOJIb3YEMbIMH B
MOBCETHEBHOM JKMU3HM, a TAK)KE MIPABHIIAMU TIOBEJICHUS B LIETAX cOEpPEeKEHUs 3J0OPOBBS  OKPYKAIOIIEH
MIPUPOJTHON CpeJibl; MIOHUMAaHKE Bpeia (ONaCHOCTH ) BO3JICHCTBUS Ha )KUBBIE OPraHU3MBI OTIPE/ICIICHHBIX
BEIIIECTB, a TAKXKE CIIOCOOOB YMEHBIIIECHHS U MPEJOTBPAIICHHUS UX BPEAHOTO BO3/ICHCTBHS; TOHUMAaHUe
3HAYCHUS )KUPOB, OCIIKOB, YIIICBOJIOB JIJIsi OPraHW3Ma YeIOBEKa,

BIIQJICHHE OCHOBAMH XUMHYECKOW TPaMOTHOCTH, BKJIOYAIOMIEH YyMEHUE TPaBUIBHO
WCIIOJIb30BaTh M3yUCHHBIC BEIIECTBA U MAaTEPHUAIBI (B TOM YUCIIe, MUHEPAIbHBIC yI0OPSHHUS, METAILIBI
U CIUIaBBI, MPOJAYKTHI MEPepadOTKH MPUPOTHBIX UCTOYHUKOB YIIIEBOJOPOAOB (YIJIsl, MPUPOIHOTO rasa,
He(TH) B OBITY, CETbCKOM XO3SICTBE, HA TPOU3BOJICTBE; YMEHHUE MPUBOAUTH MIPUMEPHI MPABUIHHOTO
MCIOJIb30BAaHUS 3YYECHHBIX BEUIECTB U MaTEPHUAIIOB;

YMEHHE yCTAHABIUBATh CBSI3U MEXKIY peaabHO HAOII0JaeMBIMH XUMHUYCCKUMU SBICHUSIMU H
MpoLeccamMu, MPOUCXOIAIIIMHI B MAKPO- U MUKPOMHUPE, OOBICHITH MPUIHNHBI MHOTOOOPAa3Hsl BEIIECTB;
YMEHHE WHTETPUPOBATh XUMHYECKHUE 3HAHUS CO 3HAHHUSIMH JPYTHX YYEOHBIX MPEJIMETOB C MTOMOIIBIO
nearora;

npeAcTaBiIeHHEe O cdepax NpodhecCHOHATBLHON NEATebHOCTH, CBSI3aHHBIX C XHUMHEH W
COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMU Ha JIOCTIKEHUSX XMUMHUUYECKON HAYKH; HATMYUE OTBITA
paboOThI ¢ pPa3IMYHBIMA UCTOYHUKAMU WH(POPMAIUU 10 XUMHH (HAYIHO-TIOMYJISpHAS JHUTEpaTypa,
CIIOBapH, CIPaBOYHHUKHU, HHTEPHET-PECYPCHI) C OMOPO Ha alrOPUTM: YMEHHE OOBEKTHBHO OIIEHHUBATH
WH(OPMAIIHIO O BEIIECTBAX, X MPEBPAIICHUIX U MPAKTHICCKOM TPUMCHCHHUH.

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

Pe3ynbratel o rogaM GopMyIHupyrOTCs M0 MPUHIUITY 100aBJI€HNS HOBBIX PE3YJIbTaTOB OT rojia
K TO/ly, YK€ Ha3BaHHBIE B IPEIBIIYILINX IOJax MMO3ULMH, KaK PAaBUJIO, JOCIOBHO HE MOBTOPSIIOTCS, HO
YUUTBHIBAIOTCS (PE3yJIbTaThl OUYEPEIHOTO Iojia MO YMOJIYAHUIO BKIIIOYAIOT PE3YyJbTaThl MPEIbITyLINX
JIeT).

15



8 KIIACC

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHUX ITOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT,
IIPOCTOE BEILIECTBO, CJIOXKHOE BELIECTBO, CMECh (OAHOPOAHAsT M HEOJHOPOAHAs), BaJEHTHOCTbD,
OTHOCHUTEJIbHASI aTOMHasi U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Mmacca,
MaccoBasi 101 XUMHUECKOTO 3JIEMEHTA B COSTMHEHUH, MOJISIPHBIA 00BbEM, OKCHJI, KUCIIOTA, OCHOBAHHE,
COJlb, *3JIEKTPOOTPULATEIBHOCTH®, CTENEHb OKMCIEHMS, XHMHUYECKas peakuus, Kiaccuukanus
peaxkuuii: peakliui COEAUHEHMS], PEAKIIUH PA3JI0KEHUS, PEaKLIMH 3aMEILEHUs, peaKLiuu oOMeHa, IK30- U
SHIOTEPMHUECKUE PEAKLUH; *TEIIoBOM 3PQeKT peakuuu™; sipo aToMa, 3JIEeKTPOHHBIN ClIoi aToma,
aToOMHast OpOUTaJIb, pailyC aTOMa, XUMHUECKas CBs3b, MOJISIPHAsl U HEMOJISIpHAsl KOBAJICHTHAS CBS3b,
MOHHAs CBs3b, UOH, KATUOH, aHUOH, PaCTBOP, MaccoBas J10JIs1 BEIEeCTBA (IIPOLIEHTHAs! KOHLIEHTpAIKs) B
pacTBope;

WIITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKHX HMOHATHUH (CM. 1. 1) U IPUMEHATHh 3TU
MIOHSTHSI TIPU ONMCAHUU BEILIECTB U X IPEBPALLCHMUI;

UCIOJIb30BaTh XMMHMUYECKYI0 CUMBOJIMKY Ul COCTaBJIeHUS (DOpPMyJ BELIECTB, MOJIEKYJISAPHBIX
YpaBHEHUH XUMHUYECKUX PEaKLUi, JJIEKTPOHHOTO OajaHca;

OIpesieNIATh BaJIEHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COCJUHEHUSX; CTEIICHb OKUCIICHUS
3JIEMEHTOB B OMHApPHBIX COEAMHEHUSX C OIOPOM Ha OINpeAESeHUs, B TOM YUCJIE CTPYKTYPUPOBAHHBIE;
IPUHAJICKHOCTh BELIECTB K ONPEIENEHHOMY KJIacCy COCIMHEHHMH Mo (GopMynam; BUJ XUMHYECKOH
CBsI3M (KOBaJEHTHAs U MOHHAsA) B HEOPTAaHUYECKUX COEIMHEHUSX;

MMETH MPEICTABICHUE O CUCTEME XMMUUECKHUX 3HAaHUH, YMETH C IIOMOLIBIO YUUTEIIS IPUMEHSTh
CUCTEMY XMMUYECKUX 3HAHUH, JIJIsl yCTAHOBJIEHUSI B3aUMOCBSI3U MEXKIY U3yUYEHHBIM MaTEpUajIoM U IPU
IIOJydYeHUH HOBBIX 3HAHMM, a Takke INpU paboTe C HCTOYHMKAMU XMMHUYECKOH HH(pOpMalUu.
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 N3yUeHHbIE
3aKOHBI M TEOpUHU: 3aKOH coxpaHeHus Macchl, Ilepuoaunueckuii 3axkon /.M. MenneneeBa, *3akoH
MIOCTOSIHCTBA COCTaBa™, 3aKOH ABOrajipo; aTOMHO-MOJEKY/sipHas Teopusi. COOTHOCUTh 0003HAYEHHUS,
KOoTopble uMeroTcs B Tabnuue «Ilepuonnyeckas cuctema xuMmuueckux anemeHToB [[. . MenzaeneeBa»
C YHCJIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB XMMHYECKHUX JIEMEHTOB (COCTaB M 3apsij spa,
o011ee YMCIIo 3JEKTPOHOB M PAaCHPEEIICHNUE UX 110 3JIEKTPOHHBIM CII0M);

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHThI; HEOPIraHWYECKHE BEIIECTBA; XUMUUECKUE PeaKIuu
(o 4YMcay M COCTaBy Y4YacTBYIOIIMX B PEaKLUHU BEIIECTB, MO TEMJIO0BOMY 3((eKTy, Mo U3MEHEHUIO
CTETIEHU OKUCIIEHUS! XUMHUECKUX JIEMEHTOB) C ONOPOH Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIJIACCOB,
MOATBEPKasi ONMCAHUE NPHUMEpPaMH MOJIEKYJISPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHYECKHX
peakuii C OIOPON Ha CXEMBI;

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

BBIUHCIISTh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB; MAacCOBYIO JOJIIO
XHUMHYECKOT0 3JIeMEeHTa Mo (popMysie COeAMHEHUsI; MACCOBYIO JOJIIO BEIIECTBA B paCTBOPE; MIPOBOIUTH
pacy€Tsl IO YPAaBHEHHUIO XMMHYECKOM PEaKIIMK C OITOPOW Ha alTrOPUTM;

IIPUMEHSTH OCHOBHBIE ONIEPALlMH MBICIIUTEIBHON AEATEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHUE,
00o0011IeHne, cucTeMaTu3anus, KiaccCu(uKalys, BbISIBICHUE NPUYMHHO-CIEICTBEHHBIX CBSI3eH — IUId
U3YYEHHs CBOMICTB BELIECTB MU XMMHMUYECKHUX pEaKIUMi; €CTECTBEHHO-HAYYHBIE METOJbI IO3HAHUSA —
HaONo/leHne, H3MEpPEeHUe, MOJEIUPOBAaHUE, HKCIEPUMEHT *(peaslbHbIi M MBICIEHHBIN)* 1o
PYKOBOJCTBOM IIEarora;

CJIeI0BaTh MpaBUiIaM MOJb30BaHUS XUMHUECKON NOCYI0H U 1a00paTOpHBIM 000PYJOBaHUEM, A
TaKXKe IpaBHjaM OOpallleHUs] ¢ BEUIECTBAMH B COOTBETCTBMM C HMHCTPYKIUSMH IO BBIIOJHEHUIO
J1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIOJYUYCHHUIO 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.),
MOATBEPIKIAIOIIUX KAYECTBEHHBIN COCTaB HEOPraHUYECKHUX BEIIECTB (Ka4eCTBEHHBIE PEaKI[UU HA HOHBI)
10/l PYKOBOJACTBOM II€1arora.

9 KJIACC

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHHI: XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTHOH, aHHOH, TPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTH, JJIEKTPOOTPUIIATEIBHOCTb,
CTENEHb OKHUCJICHUS, XUMHUECKasl peaklus, XUMHUECKas CBs3b, *TEIUIOBON 3(PPEKT peakuu, MOJb™,
MOJISIPHBI  00BEM, pacTBOpP; DSJCKTPOJIUTHI, HEINEKTPOJMTHI, SJICKTPOIUTHYECKAs] IUCCOLUAIINS,
peaKkiM¥ MOHHOrO OOMEHa, KaTalu3arop, *XMMHUYECKOe paBHOBECHE, oOpaTHMble U HEoOpaTHMbIE
peaKkun™, OKUCIUTETFHO-BOCCTAHOBUTEIbHBIC PEAKIH, OKHCINTEIb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAQHOBJICHHE, aJIOTpONus, aM(OTepHOCTb, XHUMHUYECKas CBA3b (KOBaJEHTHas, WOHHasd,
MeTaJuIn4YecKas), KPUCTAJUINYECKasl peméTka, *KOppo3usi METAIJIOB, CIUIABBI; CKOPOCTh XUMHUYECKOM
peakuuu™, npenensHo gomycrumas konuentpanus (I1/1K) semectsa;

WLTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHH (CM. 1. 1) U IPUMEHSTH 3TH
MOHATUS NPU ONMCAHUU BELECTB U MX NPEBPALCHUM;

UCTIOJIB30BaTh 3HAKW M CHUMBOJIBI JUIsI (DPUKCAI[MM PE3YJIbTAaTOB HAOIIOJICHHUN, COCTaBJICHUS
(opMyI1 BEeLIECTB U YpaBHEHUH XMMHUYECKUX PEAaKLU, 3alIMCH JaHHBIX yCIOBUH 3aau. Mcronp30BaTh
obo3HaueHus, nmeronmecs B [lepnonudeckoit cucteme 1 TabIMIE paCTBOPUMOCTH KUCIIOT, OCHOBAHUH
U coJIel B BOJIE JUIsl BBIMIOJIHEHUS 3a/1aHUi.

OTIpEeNeNIATh BAJCHTHOCTh M CTENEHb OKUCIICHUS XMMHUYECKHX JJIEMEHTOB B COCIMHEHUSX
Pa3IMYHOIO COCTaBa; MPUHAUIEAKHOCTb BEIIECTB K ONpe/IeIEHHOMY KJIacCy COEIUHEHUH ¢ ONOpol Ha
OIIpeJIeNICHUs, B TOM YHUCIIe CTPYKTYPHUPOBAHHBIC, BUJbl XUMHUYECKOHN CBS3M (KOBaJCHTHAs, MOHHAs,
METaJUINYecKas) B HEOPraHMYECKUX COEIMHEHMAX; 3apsil MOHA 110 XMMUYECKOH (opmyre; XapakTep
cpeapl B BOAHBIX PAaCTBOpaxX KHCIOT M IIEIOYEH, *THUN KPUCTAIUIMYECKOW PEHIETKH KOHKPETHOTO
BeEllleCTBA™;

packpeiBaTh cmbici [lepuonnueckoro 3akona /.M. MennpeneeBa M IEMOHCTPUPOBATH €rO
NOHMMaHHe: *ONHUChIBATh M XapakTepu3oBaTh™ TabmuuHyro (opmy Ileproanueckoit cucTembl
XUMHUYECKHUX DJIEMEHTOB: pas3iuyaTh MOHATHS «rjaBHas mnoArpynmna (A-rpymma)» U «11oOovHas
noarpynna (b-rpymnmna)», Manblie 1 60JbIINE TEPUO/IBI; *COOTHOCUTH™ 0003HAUEHMSI, KOTOPbIE UMEIOTCS
B TEPUOIMYECKON TaOmuIle, C YHCIOBBIMH XapaKTEPHUCTUKAMU CTPOCHHUS aTOMOB XHMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsijl A1pa, 00Ilee YUCIO 3JIEKTPOHOB U PACHpeesieHHe UX MO 3JIEKTPOHHBIM
CJOsIM); *OOBACHATH™ OO0IIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHMUYECKHX JJIEMEHTOB U UX
COEIMHEHUH B IpejiesiaXx MaJIbIX MepUO/I0B U TJIaBHBIX MOATPYII ¢ YYETOM CTPOEHHS UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE DIIEMEHTHI; HEOPTraHNYECKHUE BEIIECTBA; XUMHUECKUE PEaKIIH
(Mo yMcay M cocTaBy y4YacTBYIOIIMX B PEaKLMU BELIECTB, IO TEIUIOBOMY 3P QEKTY, M0 H3MEHEHHIO
CTETICHEeH OKUCIICHUSI XUMHYECKHX 3JIEMEHTOB) C OMOPOH Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOLIMEe U chenudHUUecKrne XHMHUYECKHE CBOICTBAa BEIECTB
Pa3IMYHBIX KIJIACCOB, TOJTBEp)KIasi ONMHCAHHWE MPHUMEPaMH MOJIEKYISIPHBIX M HWOHHBIX ypaBHEHHU
COOTBETCTBYIOLINX XUMUYECKUX PEAKIHH C OMOPO Ha CXEMBI;

COCTABIIATh YPAaBHEHHSI dJICKTPOIMTHUECKON TUCCOIHAIINN KHUCIIOT, IIEI0YeH U COJICH; TIOTHbIe
U COKpaII€HHBIE YpAaBHEHMs peaklUil HOHHOrOo OoOMeHa; YpaBHEHUS PEaKLUMH, MOATBEPKIAOIMINX
CYIIECTBOBAHHE TEHETHUECKON CBSI3U MEXKIY BEIIECTBAMU PA3IMYHBIX KIaCCOB;

pacKpeIBaTh  CYIIHOCTh  OKHUCJIHMTEIbHO-BOCCTAHOBHUTEIBHBIX  pPEAKUUH  MOCPEICTBOM
COCTaBIICHHS DJIEKTPOHHOTO OajlaHCca ATHX PeaKIfHii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMOCTH OT UX CTPOCHHUS; BO3MOXKHOCTHU NMPOTEKAHMUS
XUMHAYECKHX TPEBPANICHUH TTIOCIIE TIPEABAPUTEIHLHOTO OOCYKICHHS C TIEIaroroM;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB; MAacCOBYIO JIOJIIO
XMUMHYECKOI'0 3JIEMEHTa 10 (hopMyJie COEAMHEHHsI; MACCOBYIO JOJIO BEIIECTBA B paCTBOPE; IPOBOIUTH
pacy€Tsl 10 YPAaBHEHUIO XMMUYECKOM PEaKIUK C OIIOPOX Ha alITrOpPUTM;

CJIeZIOBaTh MPaBUIaM IOJIb30BaHUs XMMHUUYECKON NOCYI0M 1 1a00paTOpHBIM 000pyI0BaHUEM, a
TaKXKe IpaBHjaM OOpallleHUs] ¢ BEUIECTBAMH B COOTBETCTBMM C HMHCTPYKIUSMH I10 BBIIOJHEHUIO
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71a00paTOPHBIX XUMHUECKUX OIBITOB IO MOJIYYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIIEKHUCIIOTO Ta3a);

NPOBOJIUTH PEAKIUH, TOATBEPKIAIOINE KAadeCTBEHHBI COCTaB pPAa3lIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM ITYTEM XJIOPHI- OPOMUII-, HOIUA-, KapOoHaT-, ocdar-, cuimkar-, cyabdar-,
THJIPOKCUI-UOHBI, KATUOHBI aMMOHHSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHWMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE OTIEPALIMU MBICIUTEIBHON NESITEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
0000111eHre, CHCTEeMaTHU3aIMIO, BBISIBIICHUE NPHYMHHO-CIICCTBEHHBIX CBSI3eH — /U M3y4EHHs CBOMCTB
BEILIECTB U XUMHYECKUX PEAKIUil; €CTECTBEHHO-HAYYHBIE METObI TO3HAHUS — HAOIIOACHUE, U3MEPEHUE,
MOJICIUPOBAHKE, SIKCIIEPUMEHT (PEAIbHBIN U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KVIACC

(2 u B Hexpemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BPEMSI)

IIpumepHbIe TEMBI,
pacKpbIBaoIne
AAHHBIN pa3ae

NpOrpamMmbl,

H KOJIHIECTBO 4aCoB,
OTBOAMMOC HA UX

H3YyYCHUEC

Tema 1. Xumusa —
Ba:KHAsl 00J1aCTh
€CTECTBO3HAHUSA U
NPaKTHYECKOI
AeATEJIbHOCTH
YeJI0BeKa

(54)

OcHoBHoOe cogepkaHue

OcCHOBHBIE BUJBI JeATEILHOCTH
o0yyarmuxcst

Paznen 1.IlepBoHavyaibHble XUMHYeCKHEe MOHATHsA(20 U)

[Ipeamet xumun.* Poib XUMHUM B )KM3HU YEIIOBEKA.
Xumus B cucteMe HayK. MeToibl 03HaHus B
XUMHU.*

Tena u BemecTBa. du3nueckrue CBOMCTBA BEILIECCTB.
ArperatHoe coCcTOsIHME BellecTB. UNCThIe BemecTBa
u cmecu. CriocoOsI pa3enenus cmeceil. @uznyeckue
U XUMHu4eckue siBrenus. [IpuzHaku u ycnoBus
MPOTEKAHUS XUMUYECKUX PEAKIUH.

3HAKOMCTBO C TIpaBUJIaMHU 0€30MaCHOCTH U
npuéMaMu paboThl B XUMUYECKOM TabopaTopuH.

JleMoHCTpanuu

1. JTabopaTtopHoe 000pyaOBaHHE.

2. Pa3nuyHble BUIbI XUMUYECKOH MTOCY/IbI.

3. O0pasIpl BEIECTB.

4. CriocoObI paznenenus cmeceit (umbTpoBaHue,
BBITAPUBAHUE, TUCTHIUIALUSA, XpoMaTorpadus).
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PackpsIBaTh CMBICT N3y4aeMbIX IOHATUH C IIOMOLIBIO I1€1arora.

PackpeiBaTh posib XMMHMH B IIPUPOJIE U )KU3HU YEJIOBEKA, €€ CBA3b C
JPYTUMU HayKaMH.

Pa3nuyarh ynCTHIE BEIIECTBA U CMECH; OAHOPOJHBIE U
HEOJIHOPOJHbBIE CMECH;

PaznuuaTh pusnueckre 1 XUMUYECKUE SIBICHUS C OTIOPOil Ha
orpezeneHusl.

Omnpenenars NpU3HAKA XMMUUYECKUX PEAKIIMNA U YCIOBHSI UX
MIPOTEKAHHUS.

CnenoBaTh npaBuUiIaM MOJIb30BAaHUS XUMUUYECKOM MTOCYJION U
nabopaTOpHBIM 000PYI0BAaHUEM, a TAKXKE TTPaBUIaM OOPAIICHHS C
XMMHYECKUMHU BEILIE-CTBAMU B COOTBETCTBUU C MHCTPYKLMSIMH 10
BBITIOJTHEHUIO IIPAKTUYECKUX paboT MOJI KOHTPOJIEM TIe1arora.

[InanrpoBaTh U NPOBOJUTH XUMUYECKHM dKCIIEPUMEHT 10
M3Y4YEHHIO M OIMCAHHIO (PU3NYECKUX CBOMCTB BEIIECTB, CIOCOO0OB
pa3zeseHns CMeceil BEIEeCTB 01 PyKOBOACTBOM IIE/Iarora ¢
o0cyXIeHreM TuTaHa paboTHI.



Tema 2. BeniecTBa
H XUMHYECKHe
peakuuu

(15 4)

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
Jlabopamopnvie onvimul:

Onucanue pU3NYECKUX CBOMCTB BEILIECTB.
Paznenenue cmecu ¢ MIOMOLIBIO MarHUTA.
Ilpaxmuyeckue pabomul:

No 1. JlTabopaTopHoe 000pyI0BaHKE U TPUEMBI
pabotsl ¢ HUM. [IpaBuita 6e3omacHoi paboThl B
XUMHUYECKOH JTa0opaTopuu.

No 2. Ouuctka 3arpsi3HEHHOW MOBaApEHHOM COJIU
ATOMBI ¥ MOJIEKYJIbl. XMMHYECKHUE DJIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHUYECKUX 31€MEHTOB. [IpocThie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISPHOE
yUYeHHe.

Xumnyeckast popmyna. BaneHTHOCTS aTOMOB
XUMHUYECKUX AJIEMEHTOB. *3aK0H IMOCTOSHCTBA
cocraBa BemecTB.* OTHOCUTEIbHAS aTOMHAs Macca.
OtHocuTenbHAs MOJNIEKyIsipHas Macca. MaccoBast
JIOJIS1 XUMHUYECKOTO JIEMEHTA B COEAUHEHUH.
Ou3nyecKue U XUMUIECKHE SIBIEHUS. XUMHYeCKast
peaktus. [Ipu3Haku v yCJI0BUSI TPOTEKAHUS
XUMHUYECKHUX PEaAKIHii. XUMUYECKHE YPaBHEHHUSI.
THunbel XUMHUYECKUX peakInii (COeIMHEHMS,
pasloKeHus, 3aMelIeHns, OOMEHa).

3aK0H COXpaHEHUsI MacChl BEIIECTB.

*M. B. JIoMOHOCOB — y4€HBIH-3HIMKIONEANUCT. *

JleMoHCTpanuu
Owusnueckue siBIeHUS (pacTHpaHUe caxapa B CTYIKE,
KUIIEHNE U KOHJICHCAITNS BOJBI U T. II.).
XuMHUUecKue siBIeHUs (TOPEHUE CBEYH, PA3JIOKEHUE
caxapa, B3auMOJICHCTBUE CEPHOI KUCIOTHI C
xJjopusiom Oapus,
paznoxenue ruapokcuaa meau(ll), B3aumoeiicteue
JKere3a ¢ Cepoi, B3auMOJIEHCTBUE Kelle3a C
pactBopoMm conu meau(Il)).
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Hcnonp30BaTh NpH BRITOTHEHUH y4eOHBIX 331aHUI U B IIpoOLIecce
HCCIIEI0BATENBCKON AEATEIHHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy XMMHUYECKOTO CO/IEPIKAHNUS, CIPABOYHbBIE MaTEPUAIIBI,
pecypcsl HTepHETa 101 pyKOBOACTBOM I€/1arora.

BricTpanBate pa3BEpHyThIC MMCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOM
Ha nH(popMaIHio U3 yueOHHKA U CIIPAaBOYHBIX MaTEpPHAJIOB,
IPaMOTHO HCIIOJIB30BAaTh H3YYEHHBIH MOHATHHHBIN anmapar Kypca
XUMHUH

[TpyMeHsITh ecTeCTBEHHO-HAayYHbIE METO/IbI I03HAHUS (B TOM 4HCIIe
HaOII0/IeHUE, MOICTTUPOBAHNUE, SKCIIEPUMEHT) U OCHOBHBIE
olepalyy MbICIUTEIbHON JESITeNIbHOCTU (CpaBHEHUE,
KJIacCU(PUKaIs) 7151 U3yUYEHUS BEIIECTB U XUMHUECKUX PEaKlui ¢
OIOPOM Ha AITOPUTM HIIM CXEMY.

PackpbiBaTh CMBICT N3y4aeMbIX MOHSITHI U 3aKOHOB U IPUMEHSTh
9TH MOHATHUS IPU ONMCAHUN CBOMCTB BELIECTB U UX IIPEBPAILCHUN C
OTOPOH Ha IJIaH U KJIFOUEBBIE CIIOBA.

Paznmuyate pusndeckne u XuMudecKkue siBIICHUs, OOBSICHATH UX
CYLIHOCTb C TOUKH 3pE€HHS aTOMHO-MOJIEKYJIIPHOTO YUEHHUS C
OIOpO Ha ONPEACIICHUS U CXEMBI.

Omnpenensats NpU3HAKA XUMHUECKUX PEaKIIUA, yCIOBHS HX
MIPOTEKAHHUS.

OOBACHATH CYHIHOCTD (PU3MUECKUX U XUMHUECKUX SBJICHUN C TOUKU
3peHUsl aTOMHO-MOJIEKYJISIPHOTO YUEHUS C UCII0JIb30BaHUEM
BU3YaJIbHOM OIIOPBI.

KrnaccugpunupoBaTe XUMHUYECKHE PEAKIIMU (IO YUCIY U COCTAaBY
pearupyoumx 1 00pa3yromuxcs BEIecTB) ¢ OOPOH Ha CXEMBI.

CocraBnsath popmMyIibl OMHAPHBIX BEMIECTB MO BAJICHTHOCTH U
OTIpeIeNIATh BAJIGHTHOCTH 110 (hopMysiam BELIeCTB ¢ ONOPON Ha
AITOPHUTM YUEOHBIX JCHCTBUH.

PaccraBisith k03 (PHUIIMEHTHI B ypaBHEHUSX XUMUYECKUX PEAKITUH C
OIOPOH Ha aJITOPUTM Y4E€OHBIX JEUCTBUH.

CrnenoBath npaBuiIaM MOJIb30BAHNS XUMUYECKOM MOCYA0H U
1ab0paTOpHBIM 000PYIOBAHUEM, a TAKXKE MPaBUIIAM OOpaIICHUS C



OnbIT, WILTIOCTPUPYIOIINN 3aKOH COXPAHEHUS MACCHI.

JlaGopaTopHble U MpaKkTHYecKne padoThl
JlaGopaTopHBbIE OTBITHI:

[Tpumeps! pusnveckux sBICHUH (I1aBI€HNE BOCKA,
TastHUE JIbJ1A).

[TpuMepsl XUMUYECKHX SBJICHUM (ITPOKaTUBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C
KHCIJIOTOM ).

Mojenu aTOMOB M MOJIEKYJI

[TpakTiueckas pabota Ne3 [IpuszHaku mpoTekaHus
XUMHUYECKHUX PEeaKIIHii

Boruucienus

— OTHOCHUTEJbHOW MOJIEKYJISIPHOW MAacChl BEIIECTB;
— MAacCOBOH JIOJIM XUMHUYECKOTO 3JIEMEHTA I10
dbopmysie coeTMHEHUS.

BELIECTBAMH B COOTBETCTBUU C MHCTPYKLUSMU IO BBIIOJHEHUIO
71a00PaTOPHBIX XUMHYECKUX OIIBITOB MO/ KOHTPOJIEM I1€1arora.

Hcnonp30BaTh MpH BHIOTHEHUH YY€OHBIX 3aJJaHU U B IIpOLECcCe
HCCIIEA0BATENIBCKOMN NEATEIBHOCTH
HAy4YHO-TIOMYJISIPHYIO JIUTEPATypPy XUMUUECKOIO COIECP KaHMs,
CIPaBOYHBIC MaTepUaibl, pecypchl IHTepHETA 11O PYKOBOACTBOM
neaarora.

BeicTpanBath pa3BEPHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
Ha MHPOPMAIHIO U3 yYeOHHKA U CIIPABOYHBIX MaTEpUAIOB,
rpaMOTHO MCIIOJIb30BaTh N3YUYCHHBIN NOHATUIHBIN anmnapaT Kypca
XUMUU

Pa3nen 2. BaxkHeiimme npeacTaBuTe Il HeopraHuyeckux BemrecTs (30 u)
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Tema 3. Bo3ayx.
Kuciaopon. Ilousitue
00 oxkcuaax

(5 1)

Bo3ayx — cMmech razon. CoctaB Bo3ayxa.
Kucnopon — sneMeHT u mpocToe Bele-

cTBO. O30H — *amnoTporHas MouduKaius
Kkucinopoaa.* HaxoxxaeHue Kuciuopoaa B Ipupoie,
duznyeckue 1 XuMHUYEeCKHe CBOMCTBA (peakluu
OKHCJICHHUS, TOPCHKE). Y CIIOBHS BOSHUKHOBEHUS U
npekpaieHus ropenus. [lonsarue 00 okcuaax.
*CriocoObl MoTydeHus KHCIopo/a B 1a00paTopuu 1
npoMblnuieHHOCTH. * [IpuMeHenue kuciaopoa.
KpyroBopot kucioposa B mpupoe.

*TemnoBoi 3(HEKT XUMUIECKOW peaKIuu, TIOHITHE
0 TEPMOXUMHUYECKOM ypaBHEHUH, 3K30*- 1
SHAOTEPMHUUYECKUX PEAKIIUAX.

*TormBo (HeTh, YroJib U METaH). 3arps3HCHHE
BO3/yXa, CIIOCOOBI €ro Mpe0oTBpaIleHHs. Y CUICHHE
HNapHUKOBOTO P QeKTa, pa3pyluieHre 030HOBOTO
crnos.*

JdeMoHcTpannn

B3aumoneiictue hochopa, ceprl u xemnesa ¢
KHCTIOPOJIOM (BO3MOYKHO UCTIOJIB30BaHUE
BUJICOOTIHITOB).

Omnpenenenue conep:kaHus KUCIOPOa B BO3IyXE.
OMBITHI, IEMOHCTPUPYIOIINE YCIIOBHUS
BO3HUKHOBEHUS U MPEKPAIICHUS TOPEHUSI.

JlabopaTropHble U IpakTHYeCKHEe PAGOTHI
JlaGopaTOpHBIi OMBIT:

O3HakomiIeHHE C 00pa3aMu OKCUJIOB.
[TpakTudeckas pabora:

Ne 4. TTonyueHnue KUCIopoia, U3y4eHUE €ro CBOMCTB.

Beruucienus
— MOJIEKYJISIPHOM MAcChl KUCIIOPOJIa U 030HA Ha
OCHOBAHUHY aTOMHOM MacChl XUMHAYECKOT'O DJIEMEHTA
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PackppiBaTh CMBICII U3y4aeMbIX TOHATHI U IPUMEHSATD 3TH MOHATHUS
[IPY ONMCAHUU CBOWCTB BEILIECTB U UX MPEBPALLICHUN C
MCIIOJIb30BaHUEM OIOPHBIX CJIOB U KIIMILIE.

XapakTepu30BaTh (ONUCHIBATH)C ONOPOLL HA NIAH, CXEMY, KPAMKYIO
3anuco
COCTaB BO31yXa, (PM3NYECKHE U XU-MUUYECKHE CBOMCTBA KUCIOPO/a,
CIOCOOBI €ro MoJIy4yeHusl, IPUMEHEHHUE U 3HAUYCHHUE B IPUPOJE U
YKU3HU YEJIOBEKa.

Cpasnusamsv peakyuu 20peHusi U MEONEHHO20 OKUCTEHUS C
IpEBapUTEIbHBIM 00CYXK/IEHUEM [TapaMeTPOB CPABHEHMUSL.

CoOupats mpubOPHI ISl MOTYYEHUS KUCIOPOa (BHITECHEHUEM BOJIbI
U BO3lyXa).

PacriozHaBaTh ONBITHBIM IIyTEM KHUCIOPOJ O] KOHTPOJIEM IIEAarora.

M cronp30BaTh XUMHUYECKYIO CUMBOIUKY JUIsSI COCTaBJICHUS (POpPMYIT
BELIECTB, MOJIEKYJISIPHBIX YPAaBHEHUI XUMHUYECKUX pPEaKLUi C
y4aCTHEM KUCIOPOAA.

OOBACHATH CYHIHOCTb 9KOJIOTHYECKUX MTPOOJIEM, CBA3AHHBIX C
3arpsI3HEHUEM BO3]1yXa.

CrnenoBatb npaBuiiaM O6e301acHOM paboThl B 1TaOOpaTOPUH MIPH
UCTIONIb30BaHUM XMMHUYECKOHN MOCY/IbI U 000pyJOBaHUS MO
KOHTPOJIEM I€larora, a Takke IpaBujiaM 0OpaIleHus C TOPIOUYUMU
BEILIECTBAMHU B OBITY.

[InanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCHEPUMEHTBHI, TPOBOIUTH HAOIIOICHNS, 1€TaTh BBIBOABI 110
pe3yabpTaTaM dKCIIEPUMEHTA 10 PyKOBOACTBOM IEAArora.

VY4acTBOBaTh B COBMECTHOI padoTe B Ipymie.

Hcnonb30Bath py BHINOJHEHUH Y4€OHBIX 3aJJaHUI U B ITpoLiecce
HCCIIEI0BATENBCKOM AEATEIbHOCTY HAyYHO-IOMYJISIPHYIO
JUTEpaTypy XMMHUECKOIO COJIepKaHusl, CIIPaBOYHbIE MaTepHAIIbI,
pecypcsl HTEpHETa 1101 pyKOBOICTBOM II€/1arora.

BricTpanBath pa3BEpHyThIE MUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOI
Ha HHPOPMAIIMIO U3 y4eOHHUKA M CIIPABOYHBIX MaTepHaJiOB C OMTOPOI
HAa IUIaH, TPAMOTHO MCIIOJIb30BATh U3YYEHHBIN TOHSATUIHBIN anmapar
Kypca XUMHH



Tema 4. Bogopos.
IlonsiTHE 0 KHCJIOTAX
H COJIAX

(5 1)

Tema 5.
KoanuecTBeHHbIE

OTHOILIICHUHA B XUMHUH
(4 1)

Bopopoa — sneMeHT U pocToe BELECTBO.
Haxoxaenwue B npupoje, Gu3ndecKue U XUMUIECKUE
CBOIiCcTBa (Ha MpUMepe B3aUMOJICHCTBUS C
HEMETAJIAMH U OKCHUIAMH METaJJIOB), TPUMEHEHHE,
*CrocoObI OJTydYeHHS. *

[ToHsTHE O KHCIIOTaX U COJISIX.

JleMoOHCTpaL U

[Tomyyenue, coOupaHue M pacro3HaBaHUE BOAOPOIA.
I'openue Bonopona.

BsaunmoneiictBue Bomopoaa ¢ okcumom meau(ll).

JlabopaTopHble 1 pakTHYeCKHE PadOThI
JlabopaTopHBIil OMBIT:

BzaumopeiicTBre KHCIOT ¢ METAJUIAMM.
[TpakTuueckas pabora:

Ne 5. ITonmyueHnne Bonopoaa, U3y4E€HHUE €r0 CBOWCTB.

Beruuciaenus
— MOJIEKYJISIPHOM MAacChl BEMIECTBA HA OCHOBAHUHU
aTOMHOM MacChbl XUMHUUYECKUX DJIEMEHTOB

KomnuectBo BemecrBa. Moinb. Moisipaast Macca.
3akoH ABoraapo. MomsipHblil 00bEM ra3oB. PacuéTsl
10 XUMHYECKUM YPaBHEHHUSIM.

JleMoHCcTpaL U
OO0pa31pl BEIIeCTB KOJMYECTBOM 1 MOJIb.

Borauciaenus

— 00BéMa, KOJIMYECTBA BEIIECTBA r'a3a 0 €ro
W3BECTHOMY KOJIMUECTBY BEIIECTBA MK 00BEMY;
— 00BEMOB T'a30B 10 YPAaBHEHHIO PEaKIMK Ha
OCHOBE 3aK0HAa 00BEMHBIX OTHOIIEHUH Ta30B
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PackpbIBaTh CMBICI N3Y4aeMBIX MOHATHHA U IPUMEHATh 3TH MOHATHS
IIpY ONMCAHUU CBOMCTB BELIECTB U UX IIPEBPALLECHUN.

XapakTepHu30BaTh (OMMCHIBATh) PU3NUECKUE U XUMUYECKHUE CBONCTBA
BOJIOPO/1a, CIIOCOOBI €r0 MOJYYEeHHUs], IPUMEHEHHUE C OTOPOi Ha
IUIaH, KPAaTKYIO 3aIIUCh, CXEMY.

Cobupath mpubOp AJIst TOTYYSHHS BOJIOPO/IA C UCTIOIH30BAHUEM
BU3YaJIbHON OIOPBI

M cronb30BaTh XUMUYECKYIO CUMBOJIUKY JUISI COCTABJICHUS (POPMYIT
BEILIECTB, MOJICKYJIIPHBIX YPaBHEHUN XUMUYECKUX PEAKIIUN C
y4acTUEM BOJIOPO/Ia C OTIOPOM Ha aJITOPUTM.

CnenoBath npaBuiaM 6e3onacHoil paboThl B 1abopaTopuu npu
UCTIOJIb30BaHUH XUMHYECKON TIOCYIBI M 000pYIOBaHHS MO
KOHTPOJIEM I€/1arora., a TakXke MpaBuaaM oOpaleHusl ¢ TOPIOYUMHU
BEIIECTBAMU B OBITY

[TnanupoBaTh U OCYIIECTBIATh HA IPAKTHUKE XUMUYECKUE
HKCTIEPUMEHTHI, IPOBOIUTH HAOIIO/ICHNUS, IETIAaTh BBIBOJIBI TI0
pe3yJibTaTaM SKCIEePUMEHTA IO/ PYKOBOJICTBOM I€Aarora ¢
o0CyXJIeHUEM IIJIaHa pabOoThI, C UCIOJIB30BAHNEM KITUIIIE.

VYyacTBOBaTh B COBMECTHOM paboOTe B IpymIIe.

[TnanupoBaTh U OCYIIECTBIATh Ha MPAKTHUKE XMMUYECKUE
HKCTIEPUMEHTHI, TIPOBOIUTH HAOIIOICHNUS, IETIaTh BBIBOJIBI TI0
pe3yJibTaTaM SKCIepUMEHTA.

YyacTBOBaTh B COBMECTHOM paboTe B IpyIe

PackpbIBaTh CMBICIT U3Y9aeMBIX MIOHATHIA U IPUMEHSTH 3TH TIOHSITHS,
a TaK)Ke M3Y4YEeHHBIE 3aKOHBI M TEOPUH VIS PELICHUs PACUETHBIX
3a/1a4 ¢ MOMOMUIbIO IIe/1arora.

BBIUuCIIATE MOJSIPHYIO MacCy BEIIECTB; KOJMYECTBO BEIECTBa,
00BEM raza, Maccy BellecTBa ¢ Onopoi Ha oOpasell, Ha GOpMYIIbI;

[TpoBOIUTH pacu€Thl O YpaBHEHUSM XUMHUECKUX PEAKLIUH C
OTIOpOi1 Ha 00Opasell, arOpPUTM YICOHBIX JTCHCTBUIN: KOJTUYESCTBA,
00bEMa, Macchl BEIIECTBA 110 H3BECTHOMY KOJIMYECTBY, 00bEMY,
Macce peareHTOB WIH MPOYKTOB PEaKIUH.

BeicTpanBath pa3BEpHyThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOI
Ha WH-



Tema 6. Bona.
PactBopsbl. [lonsiTue
00 OCHOBAHHUAX

(59)

Bopa, ee cocras, crpoeHue, MOJIeKYIbl. Pusndeckue

CBOIicTBa BOABI. *AHAINU3 U CHHTE3 — METOJIbI
U3y4EeHHsI COCTaBa BOJBL. *

XnUMHYecKre CBOMCTBA BOJIBI

(paznosxeHue, peakiuy ¢ HAaTPUEM, OKCHUIOM
KaJIbIIHs, OKcHaIoM cepsl 1V .

CocraB ocHoBanuil. [loHnsiTHE 00 MHIUKATOpPAX.
*Boma kak pactBopuTein.* PacTBOpEI.
*PacTBOpUMOCTH BEIIEeCTB B BojE. *
*HacpIleHHbIC 1 HEHACHIIIICHHBIC PACTBOPHL. ™
MaccoBast 10Jis BelecTBa B pacTBOpE.

*Poab pacTBOPOB B IMPUPO/IE U B )KU3HU YEITOBEKA.
KpyroBopot Boabl B ipupoie.* 3arpsi3HeHne
NpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX
BOJI.

JleMoOHCTpaL U

ONEKTPOIN3 BOABI; CHHTE3 BOJBI; B3aUMOJECHCTBHE
BozbI ¢ MeTauiamu (Na, Ca) (BO3MOKHO
UCIIONIb30BaHNE BUICOMATEPUATIOB).

PacTBopeHue BemiecTs ¢ pa3nuuHOM
pPacTBOPUMOCTBIO.

UccnenoBanue pacTBOPOB KUCIOT U MIEJIOYEH C
MOMOILBbI0 UHANKATOPOB.

JlabopaTopHble U NpakTHYeCKHEe PadoThI
[TpakTudeckas pabora:

Ne 6. [IpuroroBneHnue pacTBOPOB C ONPEAEIEHHON
MacCOBOM J10JIEl PaCTBOPEHHOTO BEILIECTBA.

Beruucienus
— C UCIIOJIL30BAaHUEM MOHITHUSA «MaccoBas 0
BEILIECTBA B PACTBOPE
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(dopmaruio U3 yueOHHMKA U CIIPaBOYHBIX MaTE€PUANIOB, TPAMOTHO
HCII0JIb30BATh N3Y4YCHHBIN MIOHATUIHBIN aIlapar Kypca XUuMHUH C
IIOMOILBIO TIE/Iarora.

PackppIBaTh CMBICII U3y4aeMbIX ITOHATHI U IPUMEHSTH 3TH MOHATUS
IIPY OIIMCAHHUH CBOMCTB BEILECTB U X IIPEBPALICHUN C IOMOIIBIO
nejarora.

XapakTepu30BaTh GU3NUECKUE U XMMUYECKHE CBOMCTBA BOJBI, €€
POJIb KaK pacTBOPUTEJIS B IPUPOIHBIX IIPOLIECCaX ¢ OMOPOM Ha IJIaH
U CXEMY.

CocTaBiiATh ypaBHEHUS XMMUUECKUX PEAKLIUNA C y4aCTUEM BOJbI C
OMOpOil Ha CXEMY.

OOBSACHATH CYITHOCTD SKOJIOTUYECKHUX MPOOIIEM, CBSI3aHHBIX C
3arps3HEHUEM MTPUPOHBIX BOJ, CIIOCOOBI OUYMCTKU BOJIBI OT
pUMecei, MEpBI 110 OXpaHe BOJI OT 3arpsi3HEHUs 0Ce
IIPEBaPUTEIBLHOIO CTPYKTYPUPOBaHMs MaTepHala.

[InanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCHEPUMEHTBI, IPOBOIUTH HAOIIOICHUS, A€IaTh Bbl-

BOJIbI 10 Pe3yJIbTaTaM dKCIIEPUMEHTA 10l KOHTPOJIEM II€/1arora, ¢
VICIIOJIb30BaHUEM KIIMILIE.

CnenoBath npaBuiiamM 0e30macHoi paboThl B 1a00paTOpUu Mpu
UCIIOJIb30BaHUH XMMHUYECKON TIOCY bl M 000PY10BaHUS 1101
KOHTPOJIEM II€arora.

ITpoBOANTH BBIYMCIEHUS C IPUMEHEHUEM MTOHATHS «MaccoBast JOJIs
BEIIIECTBA B PaCTBOPE» C ONOPOIl Ha (GOPMYIIBIL.

Vcnonb30BaTh MpH BHIMOJIHEHUN Y4eOHBIX 3aJlaHU U B Ipoliecce
HCCIIEeI0BaTENbCKOM 1€ATEIbHOCTH HayYHO-TIOMYJISIPHYIO
JUTEPATypy XUMUYECKOTO COJAEP/KaHUs, CIPABOYHBIE MaTEpHAJIbI,
pecypebl IHTepHeTa noj; pyKOBOACTBOM I1€1arora.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOI
Ha HHGOPMAIUIO U3 yUeOHHUKA U CIIPAaBOYHBIX MaTepUANIOB,
IPaMOTHO UCIIOJIb30BaTh U3yUYEHHBIN MOHATUIHBIN anmnapaT Kypca
XUMHH T10CJIE IPEIBAPUTENILHOTO CTPYKTYPUPOBaHUS MaTepraia



Tema 7. OcHOBHbBIE
KJIACCHI
HEOPraHM4YeCcKNX
coeMHEeHu

(11 )

Knaccudukanus HeOpraHu4ecKkux COeAMHEHUH.
Oxcunpl: cocTas, Ki1accupukaiys (OCHOBHBIE,
KHCIIOTHBIE, *aMdoTepHbIe, HECOJIe00pa3yroIIie Ha
npumepe okcuaa yriepoaa |l u okcuaa azora ll,
HoMeHkuarypa. [lonyuenue™® okcuaos
(B3auMOJIeHCTBHE C BOJOM, KUCIOTaMHU, LIEI0YaMHU ).
OcHoBaHus: cOCTaB, Kinaccuduxaius (1Ieno4u u
HEPAaCTBOPUMBIE OCHOBAHUS ), HOMEHKJIATYypa.
Kucnotsr: coctas, knaccudukarvsi, HOMEHKIATYpa,
¢uznyecKkue 1 XMuMUYECKHE CBOMCTBA
(B3auMOJIeHiCTBHE C OCHOBHBIMU OKCHAAMHU COJISIMU
Ha MpUMeEpEe COJITHOM U CEPHOU KHCIIOT), *CIIOCOObI
nosyueHus.* Ps1 akTHBHOCTH METaJLIIOB.

Conu (cpennue): HOMEHKIATypa, *Ccrocoobl
MoJTyueHus ™, B3aMOJICHCTBHUE COJIEH ¢ MeTalllIaMH,
KHUCJIOTaMU, IIE€JI0YaMH U COJISIMH.

['eHeTnyeckas CBSI3b MEXAY KlaccaMu
HEOPraHWYECKUX COeIMHEHUN. [ eneTnueckue psaapl.
[TonsiTre 06 aM(OTEpHBIX THIPOKCHIAX HA IPUMEPE
[IMHKA U alFOMUHUS. XUMUYECKHE CBONCTBA -
B3aMMOJIEHCTBHE C KUCIOTaMU U ILET0YaMH.
PasnosxeHnue npu HarpeBaHUU.

JleMoOHCTpaL U

OO0pa3ibl HEOPTaHUYECKUX BEIIECTB PAa3INYHBIX
KJIaCCOB.

B3anmoneiicTerue pactBopa CEpHOU KUCIIOTHI C
oxcuaom meau(ll).

Peakuus HeliTpanuzauuu.

BrITecHeHrEe 0JHOTO MeTalIa IPYTUM U3 pacTBOpa
COJIH.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlabopaTopHbIE OMBITHI:
BzanMoeiicTBie KMCIOT C METAJIAMH.
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OmnpeneneHrne OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX COSIUHEHHH 110
rabJIoHy.

CocraBiieHHE CXEM CTPOEHUSI OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
COEJIMHEHUI Ha OCHOBE ONPEEIICHUS.

CocraBieHnue GopMysl OCHOBHBIX KJIACCOB HEOPraHMUECKUX
COCIMHEHUH U Ha3bIBAHUE UX 110 MEXKIYHAPOJAHON U TPUBUAIILHON
HOMEHKJIaType C UCIOJIb30BAHNEM ONPEACICHUS U TaOJINIbI
pPacTBOPUMOCTH.

KnaccugunupoBanue n3yyaeMbIX BEIIECTB 110 COCTABY U C80UCMBAM
C OIIOPOM Ha OIPEEIECHUS, CXEMbI M TaOJIUIly pACTBOPUMOCTH.

CocraBieHune Ta0yInIbl TeHeTHUECKUX PSIIOB U CXEMBI
«['enernueckas B3aMMOCBSA3b OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX
COEIMHEHUI» IOl PYKOBOACTBOM II€/1arora.

[Iporuo3upoBanre CBOMCTB BEIIECTB HA OCHOBE OOIINX XUMHYECKUX
CBOICTB M3yYEHHBIX KJIACCOB, IPYIII BELIECTB, K KOTOPBIM OHU
OTHOCSTCS C UCIIOJIb30BaHUEM cXeMbl «['eHeTnueckas B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIUHEHUI» MO
PYKOBOJICTBOM II€arora.

CocraBiieHHEe MOJIEKYJIIPHBIX YpaBHEHHUM peakiui,
WUTIOCTPUPYIOIIMX XUMUYECKNE CBOWCTBA N3YUYEHHBIX KJIACCOB U
Cnocobbl nony4enus BEIeCTB U3YUEHHBIX KJIACCOB, IPYIII, a TAaKkKe
MOATBEPKIAIOIIUX FEHETUUECKYIO B3aUMOCBS3b MEXKIY HUMH, C
Onopoi Ha BepOaIbHYIO CXEMY B KAaUECTBE 3pUTEIbHON OMOPBHI.

CocraBiieHrEe MOJIEKYJIIPHBIX YPaBHEHUH PEAaKIMI IO CXEMaM C
MIpe/IBAPUTENILHBIM 00CYXIEHUEM BbIOOpA pearupyronux BeIecTs.
Brruncnenue o ypaBHEHUAM XUMUYECKUX PEAKLUN KOJINYECTBA,
00BEMa, Macchl BEIIECTBA IO KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJIM NIPOJIYKTOB PEAKLIUU TI0 aITOPUTMY.

[InanupoBaHue U OCYIIECTBIEHUE HA TPAKTUKE XUMHUECKOTO
HKCIIEpUMEHTA M HaOII0JICHUS TI0]] PyKOBOJICTBOM YUHUTEIIs.

®dopMyIHpoBaHUE BBIBOJOB 10 pe3yNbTaTaM IKCIIEPUMEHTA C

MCII0JIb30BAaHNUEM OIIOPHBIX CJIOB.



[TomyyeHne HEpaCTBOPUMBIX OCHOBAHH.
B3anmopeiicTBre HepaCTBOPUMBIX OCHOBAHUM C
KHCJIOTaMH.

Paznoxxenue ruapokcuna meau(ll) mpu narpesanuu.

[TpakTuueckas pabora:
Ne 7. PemieHne 3kcriepuMEHTAIbHbBIX 33/1a4 110 TEME

«OCHOBHBIE KJIACCHI HEOPTraHNYCCKUX COGHHHCHHﬁ)).

Bruruuciaenus
— I10 YpaBHEHUSM XUMUYECKUX peaKnui

dopMyaHpoOBaHUE C TOMOLIBIO ITEAarora 1 BbINOJIHECHHUE TPABUIT
6e3omacHoil paboThl B 1a00paTOPUU NIPU UCTIOJIB30BAHUH
XUMHYECKOH MOCYIbI U 000PYIOBaAHMUSL.

Vcrionb30BaHue MPH BHITOIHEHUH YY€OHBIX 3aJaHUI U B ITpOIEcce
UCCIIE/IOBATEIIbCKON JICSITEIbHOCTH HAYYHO-TIOMYJISIPHOM JINTEpaTyphl
XMMHUYECKOTO COJIEPKAHUS, CIIPABOYHBIC MaTEPUAIIBI, PECYPCHI
HHTepHeTa, OCyIecTBICHHE BEIOOPA [10]] PYKOBOJCTBOM II€/Iarora.
BeicTpanBaHue pa3BEPHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C
OIopoii Ha MH(MOPMALIHIO U3 yIeOHUKA U CIIPABOYHBIX MAaTEPHAIIOB,
IPaMOTHOE MCIIOJIb30BaHNE U3YUCHHOTO MIOHITUITHOTO armapara
Kypca XHMHUH C UCIIOJIb30BAaHUEM ILJIAHA, OITOPHBIX CIIOB, AITOPUTMA.

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB JI. U. Menaeneena.
Ctpoenne aToMoB. XuUMHYecKasi cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 u)

Tema 8.
IMepuoguyeckuii
3aKOH B
IMepuomnueckasn
CHCTEMAa XUMHYECKHX
3JIEMEHTOB

. . Mennese-eBa.
Ctpoenne atoma (7 u)

HepBI)IG IIOIIBITKHU KJIaCCI/I(l)I/IKaIII/II/I XUMHUYCCKUX

sneMeHToB. [IonsaTue o rpymmax CXOAHbIX 3JICMCHTOB

(LIeoYHbIE U EI0YHO3EMEIbHBIE METAILIIbL,
rajloreHbl, UHEPTHBIE Ta3bl).
*JJIeMeHTBI, KOTOphIe 00Pa3yIoT
aM(OoTepHbIE OKCUIBI U TUIPOKCUIBL. *
Ilepnonnueckuii 3akoH u Ilepnonu-yeckas cucrema
xumMudeckux anemenToB JI. . Meneneena.
Ilepuonsl, rpynmsl, noarpynnsl. Ousnyeckuii
CMBICT MOPSIIKOBOI'O HOMEpaA 3JIEMEHTa, HOMEPOB
NEpPUOAA U TPYIIIHIL.
Crtpoenue atoMoB. CocTaB aTOMHBIX SIJIEP.
*N3otonbl.* DnekTpoHbl. CTpoeHHE IEKTPOHHBIX
000J104€K aTOMOB NEpBbIX 20 XMMUYECKUX
aneMeHTOB [lepnonnueckoil cucTeMsl
. . Menneneena.
XapakTepHuCTUKa XMMUYECKOI0 JIEMEHTA 110 €r0
noJsioxkeHuto B [lepuoauueckoii cucreme
J1. 1. Menneneena.
*3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB JIEMEHTOB
MaJIbIX IEPUOJIOB U IVIABHBIX OATPYII B
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PackpeiBaTh CMBICI IEPUOANUECKOI0 3aKOHA I0J] PyKOBOJICTBOM
nejarora.

IloHnMaTh cylecTBOBaHUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (U3MEHEHHE PaJyCOB aTOMOB U
ANEKTPOOTPHULATEILHOCTH) U UX COCUHEHUM OT MOJIOKEHUSI B
MEPUONYECKON CUCTEME U CTPOSHHS aTOMa C UCII0JIb30BAaHUEM
CXEM U TaOJIHIL.

VYcraHaBnMBaTh CBSI3b MEX]Ty MTOJIOKEHUEM AJIEMEHTA B
NEepUOIUYECKOM CUCTEME M CTPOSCHHEM €ro aToMa (COCTaB U 3apsi
si7ipa, 0011ee YMCII0 JIEKTPOHOB U PacIIpeieICeHUE UX 110
ANEKTPOHHBIM CJIOSIM) TI0 00pasIry.

[TporHo3upoBaTh XapakTep U3MEHEHHUS CBOICTB 3JIEMEHTOB U UX
COeMHEHUI! 1o rpynnam u nepuoaam Ilepuoauueckoii cucteMsl ¢
ITOMOIIBIO MIEarora.

XapakTepu30BaTh XUMHUECKUE FTIEMEHTHI MEPBBIX TPEX MEPUOIOB,
KaJusl, Kalblys 10 X nojokeHuto B [lepuoauyeckoii cucteme
. . Menneneena.

CnenoBath npaBuiiamM 0e301acHoi paboThl B 1a00paTOpUU MpU
UCIOJIb30BAHUU XUMHUECKON MOCY bl U 000PYAOBaHUS 1101
KOHTpOJIEM Iearora.

BeicTpanBathk pa3BEpHYThIE MMCbMEHHBIE M YCTHBIE OTBETHI C ONIOPOH



Tema 9. XumMuueckas
CBA3b.
OKHCINTEIBHO-
BOCCTAHOBHTEJILHLIE
peakuumn

(8 1)

3aBUCUMOCTH OT aTOMHOTO (TIOPSIKOBOI0) HOMEpa. *

*3navyenue [leproauyeckoro 3akoHa

u [lepronueckoi CUCTEMbI XUMUYECKHUX 3JIEMEHTOB
JUIs1 pa3BUTHS HayKu U nipaktuku. 1. 1. Menneneen
— y4€HBIH, NIeAaror U rpakKJaHuH. *

JemMoHCTpauMu

Kopotkonepruonnas u JuimHHONIEpUOUIHAS (POPMBI
[Tepronnueckoil CUCTEMbBl XUMUYECKUX JJIEMEHTOB
. . Menneneena.

O3HakoMJIeHHE C 00pa3laMyi METaJLIOB

Y HEMETAaJIOB.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl
JlaGopaTOpHBIN OTIBIT:

BzaumopeiicTBue ruipokcua UHKA ¢ PaCTBOPAMHU
KHUCJIOT U IIEJI0YEn

*DNEeKTPOOTPULIATEIHLHOCTH* aTOMOB XUMHYECKHX
AJIEMEHTOB.

Xumuueckas cBsi3b (HOHHAs, KOBaJICHTHAsI MOJISIpHAs U
KOBaJICHTHAsI HETIOJISIPHA ).

CreneHb OKUCIIECHHUS.

OxucnuTenbHO-BOCCTaHOBUTENBHBIE peakiuu (OBP).

[Ipouiecchl OKUCIEHUSI 1 BOCCTAHOBJICHMUS.
OKHUCIITUTEITN U BOCCTAHOBUTEIH.

JleMoHCTpanun
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN:
TOpPEHUE, PEAKLIUU PA3JIOKEHUS, COCTUHEHUS
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Ha UH(POPMAIHMIO U3 yYeOHHKA U CIIPABOYHBIX MaTepUAIOB,
rpaMOTHO MCIIOJIb30BaTh U3yUYECHHBIN NOHATUWHBIN anmnapar Kypca
XUMUU NIOCJIE CTPYKTYPUPOBAHUS MaTepuaia ¢ UCIOJIb30BAHUEM
KJIMIIIE.

Hcnonb30BaTh Mpy BHITOTHEHUH YU€OHBIX 3aJaHUI TEKCThI
yueOHHUKa TIOCTIe CTPYKTYPUPOBAHUS MaTepualia, ClipaBOYHbBIC
matepuaisl (Ilepuonnyeckyro cucTeMy XUMUYECKUX IIEMEHTOB
. . MenneneeBa, TaOJIUIly pACTBOPUMOCTH KHCIIOT, OCHOBAaHUN U
coJieil B BoJie, 3JICKTPOXUMHUECKUN Psijl HAIPSKEHUH METAIIJIOB).

Hcrnonb30Bath npu BHIIOJHEHUN YY€OHBIX 3aJaHUI U B TIpoliecce
HCCJIEI0BATENBCKON IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATypPy XUMUYECKOTO COJIEPIKAHMS, CIPABOYHBIE MATEPUAJIBI,
pecypcbl IHTEpHeTa 1o pyKOBOACTBOM I€Aarora

PackpbIBaTh CMBICIT U3Y4aeMbIX MOHSITHIA 0] PyKOBOJICTBOM
nenarora.

Omnpenensars BUJI XUMUYECKOH CBSI3U B COCTUHEHHH C
WCTIOJIb30BAHUEM CXEM.

Onpenensts cTeneHb OKUCIECHUS! XUMUYECKOTO 3JIEMEHTA T10
(dhopmyIie ero CoeIMHEHMsI ¢ UCTIONBb30BaHUEM aITOPUTMA.

Omnpenensars 31eMeHT (BEIIeCTBO) — OKUCITUTENb U DJIEMEHT
(BemiecTBO) — BOCCTAHOBUTEIIb.

OOBACHATD CYITHOCTD MPOLIECCOB OKUCIEHUS M BOCCTAHOBIICHUSI.

CoCTaBJIATh NEKTPOHHBIN OAJTAaHC ¢ YIETOM YUCIIA OTIaHHBIX U
MPUHSTHIX AIEKTPOHOB.

CocTaBIIATh ypaBHEHHE OKUCIIUTETHHO-BOCCTAHOBUTEIIEHON peaKInu
0 aNTOpPUTMY pa3bopa OKUCIUTETLHO-BOCCTAHOBUTEIHHON
PEaKIum.

Hcnonb30Bath MpH BHIOTHEHUH YI€OHBIX 3aJaHUI TEKCTHI

yueOHHUKa Mocye CTPYKTYPHUPOBAHUS MaTepHaa, CipaBOYHbIe
MaTepHabl (IEPHOAMYECKYIO CUCTEMY XUMHUECKUX AieMeHTOB [[. 1.
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MenpeneeBa, Tabuily pacCTBOPUMOCTH KUCIIOT, OCHOBaHUHN U COJIei
B BOJIE, DJIGKTPOXUMUYECKUHN PsIJl HAPSHXKEHUI METaJlIoB).



9 KJIACC

(2 94 B HEmemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BPEMs)

IIpumepHbIe TEMBI,
packpbIBaoIue
AAHHBIN pa3aeJ

MPOrpaMmmbl,
H KOJIHYECTBO 4aCOB,
OTBOJMMOE HA HX
U3yuyeHue

OcHoBHOe coepkaHue

OcHoBHbBIE BU/BI eSITeJILHOCTH
00y4aromuxcs

Pa3nen 1. BemecTBo U xumnueckne peakuuu (17 u)

IToBTOpEHUE U
yriyojenue 3HAHU
OCHOBHBIX pPa3/ieJioB
Kypca 8 kiaacca

(54)

[Tepuonuueckuii 3akoH. Ilepuoauueckas cucrema
xumudeckux asemenToB JI. . Meneneena.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKHUX IEMEHTOB MEPBHIX TPEX
HEpUOJIOB, KaJIHsl, KaJdbLUs U UX

COEIMHEHUI B COOTBETCTBUHU C IIOJIOKEHUEM
3JIEMEHTOB B IIEPUOJUYECKOM CUCTEME U CTPOCHUEM
UX aTOMOB.

Knaccugukaius 1 HoMeHKIaTypa HEOpraHUYECKHX
BELIECTB (MEX/1yHa-pO/IHAsl U TPUBUAJIIbHAS).
XVMHYECKUE CBOWCTBA BEUIECTB, OTHOCALINXCS K
Pa3IUYHBIM KJlaccaM HEOPraHMUYECKUX COSAUHEHUH,
UX T€HETHYECKas CBSA3b HEOPraHUYECKHUX BEIIECTB.
CrtpoeHue BellecTBa: BUIbl XUMUYECKOW CBSA3H U
TUIIBI KPUCTAIIIMUECKUX PEIIETOK. *3aBUCUMOCTh
CBOMCTB BEIIIECTB OT UX CTPOCHUS. ™
JleMoHCTpanuu

1. Moaenn KpUCTAIIIMYECKUX PEIETOK
HEOPraHMYECKUX BEILECTB.

2. KopoTtkonepuoanas ¥ JJIMHHONIEpUOIHAS (POPMBI
[leproauueckoii CUCTEMBI XUMUYECKUX JIEMEHTOB
. . MenneneeBa

XapakTepHu30BaTh XUMHUYECKHUE HIEMEHTHI IIEPBBIX TPEX
IIEPUOJIOB, KAJIUS U KAJIBLIHS 110 UX MOJI0KEHHUIO
B [lepuonnueckoit cucreme JI. 1. Menpeneea ¢ onopoit Ha
AITOPUTM.

KnaccugunupoBars 1 Ha3bIBaTh HEOPraHUYECKUE BEILIECTBA
M3YYEHHBIX KJIACCOB C ONOPOM Ha cXeMy, TabJIuIy
pPacTBOPUMOCTH.

OmnuceIBaTh O0IIME XUMAYECKUE CBOMCTBA BEIIECTB
pa3INYHBIX KJIACCOB, IOATBEPKAATH CBOMCTBA IIPUMEPaMU
MOJIEKYJISIPHBIX YPaBHEHUM XMMHUYECKHUX PEAKIUN ¢ OIIOpOH
Ha CXEMY.

OmnpenensTb BUJI XMMUUYECKOM CBSI3U U TUIl KPUCTAIIIMYECKON
PELIETKU BELIECTBA C OIIOPOM Ha CXEMY.

IIporHo3upoBaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHUS MOCIIE IpeABApUTEIHLHOIO pazbopa.

BeicTpanBath pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C
Onopoi Ha
nHpopmanuio U3 yueOHUKA U CIIPaBOYHBIX MAaTEPHAJIOB,
IPaMOTHO UCIOJIb30BaTh U3yUYEHHBIN MOHATUIHBIN anmapaT
Kypca XUMUHU.

Mcronb30BaTh NpH BHITOTHEHUN YUEOHBIX 3a/IlaHUH U B
MIPOLIECCE MCCIEN0BATENBCKON AEATEIbHOCTH HAYYHO-
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HNONYJSPHYIO JINTEPATYPy XUMUYECKOTO COJIEpKAHUSA,
CIpaBOYHbIE MaTepualbl, pecypcsl IHTEpHETa IO
PYKOBOJACTBOM I€/1Arora.

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

XHMUYECKHX peaKkuui
(49)

Knaccudukanus XuMu4eckrux peakiyii Mo pa3InaHbIM
IpU3HaKaM (110 YUCIly U COCTaBY yYacTBYIOIIMX B
pEaKIMU BEIIECTB, *T0 TerioBoMy 3¢ddekry, mo
U3MEHEHUIO CTETIEHEeH OKUCIIEHUS! XUMUUECKUX
3JIEMEHTOB, 110 00OPAaTUMOCTH, IO Y4aCTHUIO
KaranuzaTtopa).*

*JK30- ¥ SHJOTEPMHUUECKUE PEAKIIUH,
TepMOXUMHUUYEcKue ypaBHeHUs. [loHaTHe o ckopocTu
XUMHYECKOU peakuuu. [IoHsATHE O TOMOTE€HHBIX U
reTeporeHHbIx peakuusax. [lonsatre 06 o6GpaTUMbIX

¥ HEOOpaTUMBIX XUMHYECKUX peakuusx. [lonsrue o
XMMHUYECKOM paBHOBecuU. DaKTOPHI, BIUAIOLINE HA
CKOPOCTb XUMUYECKOM pEaKuy U MOJI0KEHHUE
XMMHUYECKOI'0 paBHOBECHS. ™
OKHCIUTENIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU
(371eKTPOHHBIN O6ajaHC OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHON PEAKIINH).

JleMoOHCTpaL U

1. 3aBUCHMOCTH CKOPOCTH XUMHUYECKOU PEAKIIMH OT
pa3IUYHbBIX (PAKTOPOB.

2. Bo3geiicTBue Katanu3aTopa Ha CKOPOCTh
XUMHYECKON PEaAKIUH.

3. IIpumepsl HEOOpPaTUMBIX U OOPATHUMBIX PEAKIIUH.
4. CMelieHre paBHOBECHUSI XUMHUYECKON PEaKITUU.

Beruuciaenus
— KOJIMYECTBA BEIEeCTBa, 00hEMA 1 MacChl PEareHTOB
WJIY TIPOAYKTOB 110 YPABHEHUSAM XMMHYECKUX PEAKIUI

PackpbiBaTh CMBICI H3y4aeMbIX IOHATHN U IPUMEHATH 3TH
MOHSATUS IIPU ONKUCAHUM CBOWCTB BEIIECTB U UX
IIpEBpALICHUM.

KnaccudunupoBaTe XUMUYECKUE PEAKLIUU MO PA3TMYHBIM
IIPU3HAKAM.

VY craHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XUMHYECKOU pEeaKIIMU
OT pa3INyYHbIX (PAaKTOPOB MOJI PYKOBOJICTBOM YUUTEIIS.

[Iporuo3upoBarh BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX
IIPEBPAILICHUN B PA3JIMYHBIX YCIOBUAX I1OCIE
peIBapUTENBHON PabOTHI.

Ornpenenarb OKUCIUTENb U BoccTaHOBUTENL B OBP.

CocTaBiATh ANEKTPOHHBIN OalaHC peaKIIUu.

[Tpon3BOAUTH BBIYKCICHHS 1T0 XUMUYECKUM YPABHEHUSIM I10
AIrOpUTMY.

BricTpanBath pa3BEpHYTHIE TUCbMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha uHQOpMaIHIO U3 y4eOHUKA U CITPABOYHBIX
MaTepuaioB, IPAMOTHO UCIIOJIb30BaTh N3yYEHHBIN
MOHATUIHBIN aIapar Kypca XUMHUU ITOCIE
MIPEABAPUTEIIBHOTO CTPYKTYPUPOBAHUS MaTepuaa.

Hcnonp30BaTh MpH BHIIOTHEHUH YY€OHBIX 3aJaHU U B

mnmponecce HCCIIeA0BAaTEIbCKON IEATEIbHOCTH HAay4YHO-
MOMIYJIAPHYIO JIUTCPATYPY XUMHUYCCKOI'0 COACPIKAHUA,
CIIpaBOYHBIC MAaTCPUAIIbI, PECYPChI I/IHTepHeTa IMOCJIC
KOHCYJIbTallUU C IIE€AAarorom.
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Tema 2.
JIeKTPOJIUTHYECKAS
AUCCOLHALIMS.
XumMuyecKue peakiuu
B pacTBopax

(8 1)

Teopust 3IEKTPOTUTHIECKON TUCCOITUAIIAH.
DIEKTPOIUTHI U HEIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
*MexaHu3M JIMCCOIMAIMK BEIIECTB C Pa3InIHBIMU
BHIaMU XUMHYECKOU CBs3U. CTEIEeHb JUCCOLMAIIUH.
CwIbHBIC U CT1a0BIC AJICKTPOJIUTHI.

Peakmii noHHOTO 0OMEHA, YCIOBHS UX MPOTCKAHUS.
HNoHHble ypaBHEHUS PEaKIUi.

XUMHYECKHUE CBOMCTBA KHCJIOT, OCHOBAaHUM U COJICH B
CBETE MPEJCTABICHUN 00 JIEKTPOTUTHICCKON
nuccouuanuu. Cpena pactsopa. [lonsitue o ruaponuze
COoJICH.

KauectBeHHbIC peakiiny Ha KATUOHBI

Y aHHOHBI : XJIOPUI-, OPOMU, HO3UA-, CyTb(aT-,
KapOoHaT-, cumKat-pochaT- aHKOHBI, TUAPOKCH/I-
MOHBI KaTHOHBI AMMOHUS, MarHMs, KaJIbIIHU,
AITIOMUHMUS, JKeJe3a 2+, 3+ , IMHKa, TPUCYTCTBYIOIINE
B BOJHBIX PacTBOpaAXx..

*

JdeMoHcTpannn

DJeKTpuuecKasi MpOBOJUMOCTh PACTBOPOB BEIIECTB;
JIBUKEHHUE HOHOB B JIEKTPUYECKOM IOJIE.

OMBITHI, WJUTFOCTPUPYIOLITHE TPU3HAKH MPOTEKAHUS
peaxiuit HOHHOTO OOMEeHa.

OIBITHI 110 ONPEETICHUIO CPEMIBI B PACTBOPAX COJIEH
(x7opuaa HaTpus, KapOoHaTa HATPHS, XJIOPHUIA
[IMHKA).

JlabopaTopHbIe U NpaKTHYECKHe

padoThI

JlaGopaTOpHBIi OMBIT:

Ne8Peakmuu noHHOrO0 0OMEHa B pacTBOpax
3NIEKTPOUTOB: cynbaTta meau(1l)

1 mEno4n, kKapOoHaTa HATPHS U COJSTHON KHUCIIOTHI,
peaxkuus HeMTpaau3aui MeXAY THIPOKCHIOM KaJHsl
Y COJITHOW KMCIJIOTOM.

PackpeIBaTh CMBICI U3y4aEeMBIX TOHATHH, & TAKXKE CMBICIT
TEOPHHU JIIEKTPOJIMTHUECKON JUCCOLMALUU C OIIOPOX HA
CXEMBI.

OOBSACHATH MPUYUHBI SJEKTPOIIPOBO/I-

HOCTH BOJHBIX PaCTBOPOB € IIOMOUIBIO IIEArora.

CocTaBiATh ypaBHEHUS AUCCOLUAIIMM KUCIIOT, LIeJI0ueh U
COJICH, TTOJIHEIC
U COKpalI€HHbIE HOHHBIC YPABHEHUS XUMUYECKUX PEAKLIUN
MOHHOTO OOMEHa.

[InanupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE
9KCHEPUMEHTBI, IPOBOIUTH HAOIIOJCHUS, 1€1aTh BbIBOIbI
10 pe3yJibTaTaM 3KCIIEpUMEHTA I10CIIE MIPEIBAPUTEIILHOMN
paboTHI.

CrnenoBats npaBuiiaM 6e30nacHoil paboThl B 1aboparopun
IPY UCTIOJIb30BAaHUM XMMUYECKOH MOCyAbl U 000py10BaHUS
1101 KOHTPOJIEM Iearora.

ITpon3BOIUTH BEIYUCIIEHUS 10 XUMUYECKUM YPaBHEHHUSM.

BricTpauBath pa3BEpHYThIE TMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAIIHIO U3 YUeOHHUKA U CIIPABOYHBIX
MaTepUaoB, FPaAMOTHO UCIOJIb30BaTh U3yYEHHBIN
MOHSATUHHBIN anmnapar Kypca XMMHUH 110CIIe
IIPEBAPUTEIBHOTO CTPYKTYPUPOBaHMs MaTepHaa.

Hcnonp30BaTh NpU BHIOJHEHUH YY€OHBIX 3aJJaHUN U B
IIPOLIECCE UCCIIEN0BATENIBCKON AESITENIbHOCTH HAyYHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COAepKaHUS,
CIIPaBOYHbIE MaTepualsbl, pecypcsl IHTEepHETa nocie
KOHCYJIbTAIlH C [1€JaroroM.
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Ne9. KauecTBeHHbIC peaKIMi Ha HOHBI B PaCTBOPE.

[TpakTuyeckas padora:
Ne 1. Pemienne sxcnepyuMeHTaNbHbIX 33/1a4 110 TEME.

Beruunciaenus
— T10 YPaBHEHUAM XUMHUYECKUX PEAKIINI

Pa3znen 2. HemeTa/uibl M UX coequHeHust (24 1)

Tema 3. O01mas
XapaKTepUCTHKA
XHMHYECKHX IJIEMEHTOB
VIIA-rpynnsl.
TI'anorennt

(4 )

O61mas xapakTepucTka ranoreHoB. OcodeHHOCTH
CTPOCHHUSI ATOMOB ATUX JIEMEHTOB, XapaKTePHbIE /IS
HUX creneHu okucienus. CTpoeHue u Gusnueckue
CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB.
XUMHUYECKUE CBOMCTBA HA IPUMEPE XJI0pa
(B3auMoOJIeHiCTBHE C METaJUIaMH, HEMETaJJIaMU
(BOAOPOZOM H KHCIOPOAOM), *1IeiouamMu’™).
XopoBogopoa. CosisiHast KHCI0Ta, XUMHUYECKUE
CBOIiCTBa, *nonyuyeHue™, npumenenue. KauecrseHHble
peaKIMu Ha raJoreHu/1-uoHbl. *JlelicTBue Xopa u
XJIOPOBOAOPO/Ia Ha OpraHu3M 4enoBeka.* Bakueiime
XJIOPUBI U UX HAXOXKICHHUE B IIPUPOJIE.

JleMoHCTpanun
BuieomaTepuaribl: raloreHbl U MX COCMHCHHUS.
OO0pa3ibl XJITOPUIOB.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI
JlaGopaTOpHBIi OMBIT:

PacnoznaBanue Xsopua-mOHOB.

[TpakTuyeckas pabora:

Ne 2. TlonyueHue coysiHOM KUCIOTHI, U3y4YEeHUE €€
CBOMCTB.

Beruuciaenus
[0 YPABHEHUSIM XUMHYECKUX PEAKIUH.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB
HEMETAJUIOB U UX COEUHEHUH B IIpeJiesiax MajbIX IEPUOIOB
U IJIaBHBIX noArpymn Ilepuoauueckoil CUCTEMbl XMMHYECKUX
9JIEMEHTOB C YU4ETOM CTPOEHUSI UX aTOMOB C HCIIOJIb30BAaHUEM
CXEMBI.

XapakTepu30BaTh (GU3NIECKUE U XUMUYECKHIE CBOMCTBA
IIPOCTHIX BEIIECTB rajloreHoB (Ha IpUMepe XJIopa) U
CJIOJKHBIX BELECTB (XJIOPOBOAOPOA, XIOPHUIA HATPUs),
Croco0bl UX NOJTYYECHHUs, IPUMEHEHUE U 3HaUCHUE B
MIPUPOJIE U KU3HU YEJIOBEKA [10CII€ CTPYKTYPUPOBAHUS
MaTrepuaa.

OnpenensTh raloreHu 1-MOHbI B paCTBOPE C UCIIOJIb30BAaHUEM
Tabaubl "XapakTepHble peakliii Ha aHUOHBI".

[InanupoBaTh U OCYLIECTBIIATH Ha IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBI, TPOBOIUTH HAOIIO/ICHHUS, IeTIaTh BBIBOJIBI IO
pe3ynbTaTaM dKCIEpUMEHTA IOCIIE IPEIBAPUTEIBHOM
paboThI.

32




Tema 4. O01mas
XapaKTepUCTHKA
XHMHUYECKHX 3JIEeMEHTOB
VIA-rpynnsl. Cepa u eé
coequHeHu (5 1)

OO0m1as XxapakTepucTUKa 3J1IeMeHTOB VIA-Tpynibl.
Oco0eHHOCTH CTPOCHUSI aTOMOB THUX 3JIEMEHTOB,
XapaKTepHBIE U HUX CTereHu okucieHus. CTpoeHue
1 GU3HYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJI1a U CEpHI.

ATOTpOnHBIC MOIU(DUKAIIMHA KHCIIOPO/IA U CEPBI.
XuMHUYecKue CBOMCTBa cepbl. BzaumoericTeue ¢
HEMETaJUIaMH - BOJIOPOJOM U KHUCIOPOIOM,
MeTaJlJIaMH, KOHLIIEHTPUPOBAHHBIMU a30THOM U CEPHOM
kuciotamu. CepoBoaOpOI, CTpOCHUE, (HU3UUECKUE

OOBsACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB
3eMeHTOB VIA-rpynmbl U UX COeINHEHUIN
C Y4ETOM CTPOECHMS UX aTOMOB C OIIOPOM Ha CXEMY
"N3meHeHue paanycoB B noarpynmnax".
XapakTepHu30BaTh GU3NUECKUE
1 XMMHMUYECKHE CBOMCTBA ITPOCTOr0 BEILIECTBA CEPHI U €€
COeIMHEHUH (CepoBOJOPOAA, OKCUJIOB CEPhl, CEPHON
KHCIIOTHI, CYJIb(ATOB), CIIOCOOBI UX
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U XUMHYECKHE CBOMCTBA (KUCIIOTHBIE U
BOCCTaHOBUTENbHBIE). OKCHUJIBI CEPBI KaK
IIPEICTaBUTENIN KUCIOTHBIX OKCUI0B. CepHas
KUCIIOTa, (PU3NYECKUE U XUMHUECKUE CBOMCTBA
(oO1Me Kak MpeicTaBUTENs Kilacca KUCIOT

u *crienuduyeckue™), npumenenne. CepHucTas
KHCJIOTA.

*XUMHUECKHE PEAKIINH, JIEKALIUE B OCHOBE
IPOMBIIIJICHHOTO CI10c00a MOJIY4YeHUsl CEpHON
KHUCJIOTBI. AMaparhbl ¥ MIPOTEKAIOIINE B HUX
npoliecchl (Ha mpuMepe Npor3BOICTBA CEPHOM
KHUCJIOTHI). ™

Conu cepHOU KHCIIOThI, KAYECTBEHHAs peaKLUs Ha
Cynb(haT-uoH.

Haxoxpaenue cepol 1 €€ COeIMHEHUN B IIPUPOJIE.
*XuMHuecKoe 3arps3HEHNE OKPYKAIOIIEH Cpeibl
COEMHEHUSIMH cepbl (KUCIOTHBIE JOXKAH,
3arps3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro
Mpea0TBpaIIeHUs. ™

JleMoHCTpanun

Konnexunu (Buneomarepuaisl): cepa u eé
COEZIMHEHUS.

OO0yrnnBaHue caxapa 1noJ 1eicTBueM
KOHIIEHTPUPOBAHHON CEpHON KUCIIOTHI.

JlabopaTopHble U NpaKkTHYeCcKHe PadoThl
JlaGopaTOpHbIE OMBITHI:

OGHapyxxeHue cynbdaT-uOHOB.

B3aumoneiicTBre pa3daBiIeHHOI cepHOIl KUCIOTHI €
LIUHKOM. BBIUnC/IeHus

110 YPABHEHUSIM XUMUUYECKHUX PEAKLIAN

IIOJIy4EeHUs], IPUMEHEHUE U 3HAYECHUE B IIPUPOJE U KU3ZHU
YeJI0OBEKa C OIIOPOM Ha CXEMY U IUIaH.

Onpenensats Hanu4Ke Cyab(paT-nOHOB B PaCTBOPE.

OOBACHATH CYITHOCTH SKOJIOTUYECKHUX MPOOIJIEM, CBSI3aHHBIX C
nepepaboTKOM coeMHEHNH cephl IOCIe CTPYKTYPUPOBAHUS
MaTtepuana.

IInaHnpoBaTh U OCYIECTBIIATh HA IPAKTUKE XUMUYECKHE
9KCTIIEPUMEHTHI, IPOBOIUTH HAOIIOICHNUS, IeTIaTh BBIBOJIBI 10
pe3yabpTaTaM dKCIIEPUMEHTA.

CrnenoBats npaBuiiaM 6e30nacHoil paboThl B 1aboparopun
IPY UCTIO0JIb30BAaHUHM XMMUYECKOH MOCYbl 1 000py10BaHUS
110J1 PYKOBOJICTBOM II€/1arora.

ITpon3BOIUTE BEIYUCIICHUS 10 XUMUYECKUM YPABHEHUSIM 110
AITOPUTMY.

Mcnonb30BaTh NpH BHIIOTHEHUN YUEOHBIX 3aJaHUHA TEKCTbHI
yueOHuKa, cripaBouHble Matepuansl (I[lepronndeckyro
cucremy Xxumuyeckux 3yeMeHToB 1. 1. Menneneesa,
Ta0JIMIly paCTBOPUMOCTU KHUCIIOT, OCHOBAaHUH U coyiel
B BOJIE, IEKTPOXUMHUYECKUHN PsiJi HAPSKEHUN METAJLIOB).

Hcnonp30BaTh MU BBIOJHEHUH Y4eOHBIX 3aaHUH U B
IIpOLIECCE MCCIIEI0BATENbCKON AEATEIbHOCTH HAY4YHO-
HOMYJIIPHYIO JINTEPATYPY XUMHUYECKOTO COEP/KaHUS,
CIpaBOYHbIE MaTepuaibl, pecypcbl MHTepHEeTa rocie
KOHCYJIBTAIIMH C I1€Jarorom
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Tema 5. O01mas
XapaKTepUCTHKA
XMMHYECKHX 3J1eMeHTOB
VA-rpynnsl. A3or,
docdhop u nx
COeIMHEeHUs

(7 1)

OO0m1as XapaKTepUCTUKA JIEMEHTOB V A-TPYIIIIbI.
Oco0eHHOCTH CTPOCHUSI aTOMOB THUX 3JIEMEHTOB,
XapaKTEepHBIE /ISl HUX CTEIIEHU OKHCIICHUSI.

A30T, pactpocTpaHeHue B IPUPOIE, PU3UUECKUE U
XUMH4Yeckue cBoiictBa. KpyroBopot a3ora B npupo/e.
AMMHaK, ero Gu3n4ecKue 1 XMMUYECKHE CBOWCTBA,
nojryueHue u npumeHenue. Conu aMMOHHUS, UX
¢du3nueckre 1 XUMHYECKHE CBOMCTBA, IPUMEHEHHE.
KauecTtBeHHast peakuiys Ha HOHbI aMMOHHUSI.

A3OTHas KHUCIOTa, € PU3nuecKue U XUMUIECKHe
CBOIicTBa (00IIME KaK MPEICTaBUTENS KJIacca KUCIOT
u *cnenuduyeckue™). * A3oTHCTast KUCIIOTA.
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B
KaueCcTBE MHUHEPAIbHBIX YA0OpeHuH. *

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl
COCMHEHUSIMH a30Ta (KUCIOTHBIE TOMKIH,
3arpsi3HEHUE BO3/1yXa, IOYBBI U BOAOEMOB).

®docdop, *amnorponusie Mmogudukamuu Gochopa*,
¢uznyecKkue 1 XuMUYECKHE CBONCTBA.

Oxkcun docdopa(V) u dpochopnas kuciora,
bu3nYecKrue U XMMUYECKUE CBOICTBA, *noyuenue. ™
*KavecTBeHHas peakuus Ha pocdar-uoHbL.*
*Ucnonp3oBanue GpochaToB B Kau€CTBE MUHEPATbHBIX
yoOpeHuit.* 3arps3HeHue NPUPOIHBIX BOJOEMOB
docdaramu.

JleMoHCTpanun

Komnexuuu: ¢pocdop u ux coequHeHusI.
B3anmopnencTere KOHLIEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEJIBIO.

JlabopaTopHble U NpaKkTHYecKue padoThl
JlaGopaTopHBIE OTIBITHI:

1. B3aumopeiicTBre cosieilt aMMOHHUS C IIETOYBIO.
2. O3HakoMJIeHUE ¢ 00pa3liaMy a30THBIX U

OOBACHATH 001I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB
3J1EMEHTOB VA-TpyNIbl U UX COEIMHEHUN C yUETOM
CTPOEHHUSI KX aTOMOB.

XapakTepu30BaTh (GU3NUECKUE U XUMUYECKHE CBOMCTBA
IPOCTHIX BEIIECTB a30Ta U (hochopa U UX COeTUHEHHI
(ammuaka, cosneit aMMOHUS, @30THOM KUCIOTHI, HUTPATOB,
okcugaa dochopa(V) u dhochopHoii KUCIOTHI, PochaToB),
CIOCOOBI UX MOJTYYEHHUs, IPUMEHEHUE U 3HAYCHHUE B
IPUPOJE U )KU3HU YEJIOBEKA C UCIOJIb30BAHUEM CXEMBI.

OmnpenensiTb HOHBI aMMOHHUSA U POocaT-nOHBI B PACTBOPE C
UCIONIb30BaHUEM Ta0IHIbl " XapaKkTepHbIE peakluy Ha
KaTHOHBI U aHUOHBI".

OOBACHATD CYLTHOCTh HKOJIOIMUYECKUX MPOOITIEM, CBSI3aHHBIX C
HaXO0XJICHUEM COeTUHEHH a3oTa u docdopa B
OKpY’Karolleu cpeze.

[1nanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBHI, IPOBOIUTH HAOTIOCHHUSI, IENIaTh BBIBOIbI
0 pe3yJibTaTaM 3KCIepU-MEHTA.

CnenoBath npaBuiiaM 06e301acHoi paboThl B 1abopaTtopun
IPY UCTIOJIb30BAaHUH XUMUYECKOH MOCYbl U 000py10BaHHUS.

[Tpon3BOIUTH BBIYUCIIEHUS [0 XUMUYECKUM YPABHEHUSIM.

Hcnonb30BaTh NpH BHIIOTHEHUN YUEOHBIX 3aJaHUHA TEKCTHI
yuyeOHHKa, CIIPaBOYHbIE MaTepHalIbl (IEPHUOJUUECKYIO
cucremy Xxumuueckux 3seMeHToB 1. 1. Menneneesa,
TaOJIHIy paCTBOPUMOCTH KUCJIOT, OCHOBAHHM U COJICH B
BOJI€, IEKTPOXUMHUUYECKHUH Psi/i HANPSKEHUH METaIJIOB).

Hcnonp30BaTh NpU BHIOJHEHUH YY€OHBIX 3aJaHUN U B

MIPOLIECCE UCCIIEI0BATENbCKON e TEIbHOCTH Hay4YHO-
MOMYJISIPHYIO JIATEPATYPY XUMHUYECKOTO COJICPKAHUS,
CIIpaBOYHbBIE MaTepuabl, pecypchl IHTepHETa mociie
KOHCYJIbTAIMH C MeAarorom
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dhochopHBIX yIT0OpEHUI.
[IpakTuueckas padora:
No 10. TTonnyyenue amMmmuaka, U3y4eHHE €ro CBOMCTB.

Bruruuciaenus
110 YPAaBHEHUSIM XUMUYECKUX PEaKIUil

Tema 6. O0masn Yrnepon, amioTponHbeie MoAU(UKAIIIY TpaduT, OOBSICHITH 001IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XapakTepuc- anmas. BzaumopneiicTBue ¢ MeTalsilaMy, HEMETaJUIAMH, a1emMeHTOB [VA-rpynnsl 1 UX COEIMHEHNUN ¢ yYETOM
THKA XUMHYECKHX KOHILIEHTPUPOBAaHHBIMH a30THOM U CEPHOM KUCIOTaMH, = CTPOCHHS UX AaTOMOB.

3JjieMeHTOB IVA- pacrpocTpaHeHue B mpupojie, Gu3ndecKkue u Xapaktepru3oBaTh GU3MIECKUE U XUMHUYECKUE CBOMCTBA
rpynnsbl. XUMHYecKHe cBoiicTBa. AncopOuus. Kpyrosopot MPOCTBIX BEUIECTB yIiaepoJa U KPEMHUS U UX COCIUHEHUN
Yriepoa u KpeMHUil 1 | yIJIepoza B IPUPOLE. (OKCHIOB yTJIepo/Ia, YTOILHON KUCIOTHI, KAPOOHATOB,
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HX COCAMHECHUSA

(8 1)

Oxcuapl yriaepoja, ux (pusnueckue 1 XMMHYECKHe
CBOMCTBA, UX JECUCTBUE HA )KUBbIE OPTAaHU3MBI,
HOJIy4EeHUE U TPUMEHEHHE. *DKOJOrMuecKue
npoOJIeMBbI, CBsI3aHHbIE C OKCUI0M yriiepoaa(IV);
TUII0TE3a IN100aIbHOT0 MOTENICHNs KIMMATa,;
napHUKOBBIN 3¢ dexr.*

VYrosbHas KUCI0Ta U €€ CONU, UX PU3UUECKUe U
XUMHUUYECKHE CBOICTBA, IOJIy4YEHUE U IIPUMEHEHHUE.
KayecTBeHHas peakuys Ha KapOOHAT-UOHBI.
*[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX
BELIECTBAX KAK O COCIUHEHMSIX yIJIepoJa:
0COOEHHOCTH cocTaBa U cTpoeHus. [lonsitue o
OMOJIOrMYEeCKH BaXKHBIX BEIECTBAX: )KHUpax, OenKkax,
yriaeBojax. MarepuaabHOE €JMHCTBO OPraHUYECKUX U
HEOPraHMYEeCKUX COEeUHEHU. *

*KpemHuii, ero pu3ndyeckue 1 XUMHYECKHE CBOMCTBA
(Ha mpuMepe B3aUMOJICHCTBUS C METAJUIaMU U
HEMeTaJUIaMM ), TIOJy4YeHUE U IPUMEHEHUE B
AIEKTPOHHUKE. *

*CoenuHeHns KpeMHuUs B ipupoge. Oouiue
npejcTaBieHus 00 okcuae kpeMuusa(IV) u
KpEMHUEBOU KUCIIoTe. CUIIMKATBI, UX UCIIOJIB30BAHNE
B OBITY, MEAUIIMHE, TPOMBILUIEHHOCTH. BaxkHeinme
CTPOUTEIIBHBIE MaTEPHAJIbL: KEpaMHUKa, CTEKJIO,
IIEMEHT, OETOH, kKene300eToH. [Tpobaemsr
0€30I1aCHOT0 MCII0JIb30BaHMSI CTPOUTEIbHBIX
MaTepUajoB B IOBCEAHEBHON KU3HU.*

JleMoHCTpanuu

Mopenn KpuCTaJUIMYECKUX PENIETOK aiMasa,
rpaduTa, MOJIEKyYJIbI QysuIepeHa.

AncopOnmst pacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yriiéM. [IpoTuBoras.
Buneomarepuanbl: CHITMKAaTHASI TPOMBIITUICHHOCTb.

OKCHJIa KPEMHUS, KPDEMHUEBOW KHUCIIOThI, CUIIMKATOB),
CIOCOOBI UX MOJTYYCHHUs, IPUMEHEHUE U 3HAYCHUE B
NPUPOJE U )KU3HU YEJIOBEKA.

Onpenensats kKapOOHAT- M CUITHKAT-

MOHBI B pacTBOPE.

OOBSACHATH CYITHOCTH SKOJIOTUYECKHUX MPOOIIEM, CBSI3aHHBIX C
HAaXOKJIEHUEM YTJIEKHMCIIOrO ra3a B OKpYyKarolleil cpefe.

WnmrocTpupoBaTh B3aUMOCBS3b HEOPraHUUECKUX COSIMHEHUM
yriepoJia U OpraHUYECKUX BELIECTB M0/ PYKOBOACTBOM
YUUTEIS.

[InannpoBaTh ¥ OCYIIECTBISTh Ha IPAKTUKE XUMUYECKUE
SKCIEPUMEHTBI, IPOBOIUTH HAOIIOACHHUS, I€NaTh BBIBOABI 110
pe3yJibTaTaM 3KCIEPUMEHTA MOCIIE MTPeIBAPUTEIBHON
paboThI.

CnenoBath npaBuiiaM 6e301acHoM paboTsl B 1abopaTopuun
IIPY UCTIOJIb30BAaHUH XUMUYECKOH MTOCYIBI B 000pYyIOBaHUS.

Hcnonb30BaTh MpH BHIMOTHEHUH YU€OHBIX 3aJaHUI TEKCThI
yueOHuKa, cripaBouHble Matepuansl ([lepuonnyeckyro
cucremy xummudeckux 3imemeHToB 1. 1. Menneneena,
TaOJIMIy paCTBOPUMOCTH KUCIIOT, OCHOBaHUM U coJieil B
BOJI€, MJIEKTPOXUMUYECKUH psJl HAPSKEHUI METaJIOB)
NI0CJIE KOHCYJIBTALUHU C TIE1arOrOM.

Hcnonp30BaTh NpU BHIOJHEHUH YY€OHBIX 3aJJaHUN U B
IIPOLIECCE UCCIIEN0BATENIBCKON AESITENIbHOCTH HAyYHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COAepKaHUS,
CIIPaBOYHbIE MaTepualsbl, pecypcsl IHTEepHETa nocie
KOHCYJIbTAIlH C [1€JaroroM.
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MOI[CJ'II/I MOJICKYJI OPraHMYC€CKHUX BEHICCTB.

JlaGopaTopHble U NpaKkTH4YecKHe padoThI
JlaGopaTopHBIN OMBIT:

KauecTBennas peakius Ha KapOOHAT-UOH.
[IpakTuyeckue paboOTHI:

No 11. ITonmydyeHue yriaekuciioro ra3a U u3y4eHue ero
cBoiicTB. KauecTBeHHast peakiys Ha KapOOHAT-HOH.
No 12. Penienue skcriepuMeHTaIbHBIX 3a]1a4 110 TEME
«Hemeraibny.

Boruucienus

110 YPAaBHEHMSIM XUMHUYECKUX PEAKIUH, €CIIM OJUH U3
peareHToB JlaH B BUJI€ BOJIHOT'O pacTBOpa C M3BECTHOM
MacCOBOM JOJICH.

Pa3nen 3. MeTasibl 1 ux coequnerus (20 1)

Tema 7. O0mue
CBOHCTBA METAJLJIOB
(4 4)

OO0m1as XxapakTepuCTUKa XUMHYECKUX SJIEMEHTOB —
METAJIJIOB Ha OCHOBAHUU UX IOJIOKEHUS B
[Iepnoanueckoii cucreMe XUMHYECKUX 3JIEMEHTOB
1. . MenneneeBa u crpoenust aToMoB. CTpoeHue
MeTauioB. MeTrayumueckas CBA3b U METaJUINYeCcKast
KPUCTAJIIIMYECKAs] PEIIETKA. DIEKTPOXUMUYECKUH Psif
HaIpsDKEHUN MeTauioB. PU3NYECKUE U XUMHUYECKUE
cBoiicTBa MeTaiyioB. *O01mue crnocoOb! MOTy4eHUs
MeTauioB. [loHsATHE 0 KOPPO3UH METAIIIOB U
OCHOBHBIE CITOCOOBI 3alIUTHl OT KOppo3uu. CriiaBbl
(cranb, yyryH, AIOPATIOMUHUNA, OpOH3a), UX
IpUMEHEHHE B ObITY U IPOMBIIIICHHOCTH. *

JleMoHCTpanuu

O3HakoMmiIeHHE C 00pa3liaMyi METAJIJIOB | CILIABOB, UX
(U3NYECKUMU CBOMCTBAMHU.

Mogenu KpUCTaUIMYECKUX PEIIETOK METAIIOB.
Buneomarepuansl: KOppo3us METaIIIOB.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

PackppiBaTh CMBICT U3y4aeMbIX TOHATHH U IPUMEHSTH 3TH
TIOHSTHS TIPU ONMCAHUU CBOWCTB BEIIECTB U UX
IIpEBpAIICHUM.

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
3JIEMEHTOB-METAJUIOB U UX COEIMHEHUH C yUETOM CTPOEHHUS
UX aTOMOB.

XapakTepu3oBaTh CTPOECHHUE METAJUIOB, 001IKe (PU3nUecKre u
XMMHYECKHE CBOICTBA METAJUIOB.

XapakTepu30oBaTh 001IME CTIOCOOBI MOIYYEHHS METAIIIOB
IIOCJIE CTPYKTYpUPOBaHUs MaTepuaia.

CnenoBath npaBuiiaM 06e301acHoi paboThl B 1abopaTtopun
MIPU UCTOJIb30BAHUN XUMHUYECKON TIOCYIbI U 000PY/I0BAHMSL.

[Tpon3BOIUTE BEIYUCICHUS [0 XUMHUYECKUM YPABHEHUSIM.

Vcnonb30BaTh NpH BHITOJHEHUN YYEOHBIX 3a/laHUM TEKCTHI
yueOHUKa, cripaBouHble MatepHuaisl (I[leprogunueckyro
cucremy Xxumudeckux 3seMeHToB 1. 1. Menneneena,
TaOIHIy paCTBOPUMOCTH KUCIIOT, OCHOBAHHH H COJICH B
BOJIE, MIEKTPOXUMUYECKUH PsIJl HAIIPSYKEHUI METAJUIOB).

Hcnonp30BaTh NpH BBHIOJHEHUH YU€OHBIX 3aJJaHUM U B

38




JlabGopaTopHble ONBITHI:

O3HakomiIeHHE ¢ 00pa3liaMH CIUTABOB METAJIIOB.
3aBUCHUMOCTh CKOPOCTH PEaKMy MeTalla ¢ KUCIOTON
OT IPUPOIBI METAILIA.

Berunciaenus
— I10 YpPaBHEHUSIM XUMHUYECKUX PEaKIUi, €U OJIUH
Y3 PEareHTOB COAECPKUT IPUMECH

IIPOLIECCE UCCIIEA0BATEIBCKOM AESITENIbBHOCTA HAy4YHO-
MONYJIPHYIO JTUTEPATYPY XUMUUYECKOTO COICPIKAHUS,
CIpaBOYHbIE MaTepHalibl, pecypcsl MHTepHETa nociie
MpeABAPUTEIILHON KOHCYJIbTAI[UU C ME1aroroM

Tema 8. Baxkneiimme
METaJJIbI U UX

coeIMHEeHUs
(16 9)

[llenounbie Metaibl. [Tonoxenue B [lepuoauueckoi
cucTeMe XxuMHudeckux sneMeHToB J. 1. Menjeneena,
cTpoeHue aroMoB. HaxoxaeHue B mpupoe.
dusnueckre 1 XMMUYECKHE CBOMCTBA (Ha MpUMepe
HaTpud U Kanus). OKCUJIBI U TUIPOKCH]IBI HATPHS U
kanus. [[puMeHeHune menoYHbIX METAUIOB U UX
COCIUHEHUN.

[[lenoyno3eMeNbHBIC METAJIIBI MArHUN 1 KaJdbIUH,
ctpoenue aromMoB. [lonoxenue B Ileprnonnueckoit
cucTeMe XxuMudeckux sneMmeHToB /. 1. Menaeneena.
Haxoxnenue B npupone. @uznueckre 1 XuMUYECKHe
cBoiicTBa. Baxknelnve coenMHeHNs Kaablus (OKCUJ,
THJIPOKCUT, coiH). *JKECTKOCTh BOBI M CIIOCOOBI €€
yCTpaHeHus. ™

Amomunuii. [Tonoxenue B [lepuoguueckoii cucreme
xumudeckux 3neMenToB l. 1. Menaeneesa, ctpoenue
atoma. Haxoxnenue B npupone. dusnueckue n
XUMHYECKHE CBOMCTBA. AM(OTEpHbIE CBOWCTBA
OKCHJA U TUIPOKCHJIA.

JKeneso: cocras, cBolicTBa 1 nonydyenue. [lonoxenune
B [leproanueckoii cucreMe XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, ctpoenue aroma. Haxoxnenue B
npupoze. Pusnueckre U XMMHUUECKHUE CBOMCTBA.
Oxcuppl, runpokcubl u conu xxenesa(ll)

u xene3a(Ill).

JleMoHCTpaL U

OOBsACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHNUU CBOMCTB
3JIEMEHTOB-METAJIOB B I'PYIIIAX U UX COEAUHEHUN C Y4ETOM
CTPOECHHS UX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE U XUMUUECKUE CBOICTBA
IPOCTBIX BEILIECTB METAIOB M UX COEAMHEHUH (OKCHIOB,
THIPOKCHJIOB, COJICH) C OMOPOM Ha CXeMY, CIIOCOOBI MX
IIOJTy4YEHHUs1, IPUMEHEHUE U 3HAYCHUE B IIPUPOJIE U KU3HU
YeJioBeKa.

Pacrnio3HaBaTh ¢ IOMOILBIO KAYECTBEHHBIX PEAKINI NOHbI
METaJUIOB (MarHus, Kajablus, aTFOMUHUS, LIMHKA, JKee3a
(2+), xxenesa (3+), menu (2+) ¢ UCIIOTB30BAaHUEM TAOJHIIBI
"XapakTepHble peaKkIM1 Ha KaTHOHBI'.

IInaHnupoBaTh U OCYLIECTBIIATh HAa IPAKTUKE XUMUYECKHE
SKCIEPUMEHTBI, TPOBOIUTH HAOIIOICHUS, 1€1aTh BBIBOABI 110
pe3yabTaTraM dKCIIEPUMEHTA.

CnenoBatb npaBuiiaM O6e3011acHOM paboThl B TaOOpaTOPUH MIPH
UCTIONIb30BaHUM XMMHUYECKOHN MOCY/Ibl U 000pYyJOBaHUS.

[Tpon3BOUTH BBIYUCIIEHUS 10 XUMUYECKUM YPABHEHUSIM.

BricTpanBath pa3BEpHYThIE IMCBMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAIIHIO U3 YUeOHHUKA U CIIPABOYHBIX
MaTEpUAJIOB, IPAMOTHO UCIIOJb30BaTh NU3YUYEHHBIN
MOHATUHHBIN anmnapar Kypca XMMUH.

Hcnonb30BaTh Ipu BHITOTHEHUN YYEOHBIX 3a/1laHUM U B
MpoLiecce UCCIEA0BATENbCKON e TEIbHOCTH HaAyIHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUUYECKOTO COAECpKAHUS,
CIpaBOYHbIE MaTepualbl, pecypcsl UHTEepHETa mocie
IIPEIBAPUTEIILHON KOHCYJIBTALIUU C I1€1ar0roM

39




B3anmoneiicTBre HaTpuUs ¢ BOJIOM.

OkpaiMBanue MmiaMeH HOHAMU HATPUS U KaJIusl.
OkpanimBaHue IaMeHH HOHAMU KaJlbIusl.
BsanmopeiicTBre okcHaa KaJbIlMs C BOIOM.
BuaeomaTtepuansl: TOpeHHeE Kelie3a B KUCIOPOJIe U
XJI0pE.

JlaGopaTopHbie H NpaKTHYECKHE PAGOThI
JlaGopaTOpHBIE OTBITHI:

O3HakoMJIeHHE ¢ 00pa3liaMy ATFOMUHHS H €T0
CILIABOB.

AMdoTepHbIe CBOWCTBA THAPOKCHIA ATFOMUHUS.
KadecTBeHHbBIE peakIiy Ha HOHBI JKeJle3a.
[IpakTuyeckue paboOTHI:

Ne 13. PemieHre sKCIEpUMEHTAIBHBIX 337124 110 TeMe
«MeTtanbi».

Beruuciaenus
10 YPABHECHUSAM XUMHYECKUX PEAKIUH.

Pa3znen 4. Xumus n okpy:kamomas cpeaa (3 4)

Tema 9. BemiecTBa u
MaTepHaIbl B dKU3HH
YeJI0BeKa

(3 1)

*HoBsle MaTepuassl U TEXHOJIOTHU. Bemectsa u
MaTepHalbl B TOBCEAHEBHOM KU3HU YeloBeKa. X UMHUS
¥ 3710poBbe. be3omacHoe nenoabp30BaHNue BENIECTB

U XUMHUYECKUX PEAKLUil B OBITY.

[IpupoHBIE HCTOYHUKH YTIEBOAOPOAOB (YToJb,
IPUPOHBIH ra3, He(Th), IPOIYKTHI UX MEepepadbOTKH,
WX POJIb B OBITY M TPOMBIIIIEHHOCTH.

OCHOBBI HKOJIOTHYECKOM IPaMOTHOCTH. XUMHUYECKOE
3arpsiI3HEHNE OKPYKAIOMIEH cpeabl (TIpeiesIbHO
nornyctumas kKoneHtpanus Bemects — [1/1K).

Ponb xumMun B perieHnH SKOJIOrHuecKux npooiaem.™

XapakTepu30BaTh pojb XUMUHU B PA3IUYHBIX cepax
JesITeIbHOCTH JIF0/I€H, OCHOBHBIE BEILIECTBA U MaTe€pHalbl,
MIPpUMEHSIEMbIE B )KU3HU COBPEMEHHOT'O Y€JIOBEKa.

OOBACHATH yCIOBHS O€3011aCHOTO MCIIOJIb30BAaHUsI BELIECTB U
XUMHYECKHUX PEaKIuil B OBITY.

AHaJIN3UPOBATh U KPUTUUYECKH OLIEHUBATh MH(DOPMAIIIO
O BJIMSIHUU TIPOMBIIIIEHHOCTH, CEIbCKOT0 XO035HCTBA,
TPAHCIIOPTA U AP. HA COCTOSIHUE OKPYKAIOILEN CPEBL.

YMeTh OKa3bIBaTh MIEPBYIO MMOMOIIIb MTPH XUMUYIECKHX 0XKOTax
U OTPABICHUSIX.

[TpuHMMaTh yyacTue B 00CYXAEHUH MTPOOIEM XUMHUECKON 1
HKOJIOTUYECKOM HAaIPaBJICHHOCTH, BHICKA3bIBATh
cOOCTBEHHYIO TIO3UIIHIO 11O TTPoOIeMe U TIpeIararh
BO3MOJKHBIE ITYTH €€ pelIeHus ¢ OMopoil Ha HHPOPMAIUIO U3
yueOHHMKa U CIPaBOYHbIE MaTepHalibl, pecypchl lHTepHeTa.
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IHOYPOYHOE IINTAHUPOBAHME 110 XUMHUHU

8 B KJIACC 1D 3021573 JI1060BbL AIIOTOBHA

Kon4uecTBO 4acoB

JlaTa

JJ1eKTpOHHbIE LM (POBbIE

Ne o0pa3oBaTejibHbIE
Tema ypoka KonrpouabHsie [[IpakTtudeckue  |[M3YyYEHHM s
n/m Bcero pecypchbl
padoThI padoThI
[T .P
, penmMer X;IZ/IHI/;HH Bzﬂbeizrfﬂ B )KH3HH . buGmorexa LIOK
I CAOBEKA. B ) 02.09 https://m.edsoo.ru/ff0d210c
ucTpykTax no Th.
bubmuoreka [JOK
2 [T 1 .
OHATHE 0 METOJAaX O3HAHUA B XUMUU 05.09 hitps://m.edsoo.ru/f0d227e
[TpakTrueckas pabora Ne 1 «IIpaBuia
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 bubnnorexka [HOK
oOparteHus ¢ 1abopaToOPHBIM 1 09.09 https://m.edsoo.ru/ff0d23dc
o0opynoBanuem». Muctpykrax no Th.
UucTeie BenecTBa u cMecu. CriocoObl bu6mmorexa [{OK
4 . 1 12.09
pa3JeneHus cMmecei https://m.edsoo.ru/ff0d26ca
[T 6ota Ne 2
5 lf CICTHHECIE P OVT 2(1 ° eDE OUlC 1 . 16.09 bubmmorexa [IOK
M YUCTKH
« agHeHeHIﬁe CMECCH (Ha pHMEp ' https://m.edsoo.ru/ff0d28c8
MOBapEHHOM COMH)»
bu6mmorexa [{OK
6 A 1 19.09
TOMBL I MOJCKYIH! https://m.edsoo.ru/ff0d2a6c
; XUMHUUYECKHe AIIEMEHTHI. 3HaKH 1 b3.09 bu6mmorexa [{OK
(CHMBOJTBI) XUMHUECKUX DJICMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6 OK
8 [IpocThie U CIIOKHBIE BELIECTBA 1 26.09 mommorexa Il

https://m.edsoo.ru/ff0d2a6c¢c
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9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 30.09 bubimoreka
[{OKhttps://m.edsoo.ru/ff0d2
d50

3 €IIECTB.
10 uviceran opyyra. Baseimioers o [PuomoreraIOK
Py 03.10 https://m.edsoo.ru/ff0d2eae
ATOMOB XHMHYECKUX JIEMCHTOB
1 OTHOCHUTEIbHAs aTOMHAs Macca. 07.10 bu6nmuoreka [JOK
OTHOCHTEIbHAS MOJIEKYJIIPHAS Macca ' https://m.edsoo.ru/ff0d323c

12 MaccoBas OIS XUMHYECKOTO 10.10 buobanoreka LIOK

bJIeMEHTa B COCIMHECHUHN ' https://m.edsoo.ru/ff0d350c

13 Konuuectro BeriecTra. MoJib. 14.10 bubmuoreka [[OK

MostsipHas macca ' https://m.edsoo.ru/ff0d5230

14 DusznyecKre 1 XUMUYECKHUE SIBJICHUS. 17.10 bubmuorexa [JOK

XMHUUecKast peakiust ' https://m.edsoo.ru/ff0d37fa
15 [ Ipr3HaKu U yCIIOBUSA POTEKAHUS b1 10 bubnuoreka [JOK
XMMHYECKUX PEaKIIii ' https://m.edsoo.ru/ff0d3al16
16 3aKOH COXPaHEHUS MacChl BEILECTB. ba.10 bu6mmoreka LIOK
Xumu4eckne ypaBHEHUS ' https://m.edsoo.ru/ff0d3b88
17 BbrarcieHus KoJu4ecTBa, MacChl . buGmiorexa LIOK
HUSIM XUMHUYECKUX
BemeCTlsa TI0 ypaBHe ec 07. https://m.edsoo.ru/ff0d5708
[PeaKIIHiA
. ijlaeccmgnxaum;g XI/:)MI/Ie‘leCKI/IX peakuuit BuGmorexa LIOK
UHEHUS JIOKEHUS
A P ’ 1111 https://m.edsoo.ru/ff0d3f34
3aMeIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bu6 OK
19 bHIKIIoneucT. O000ImEHE U 14.11 nbsmorexa Il

cricTeMaTHu3anus 3HaHUN

https://m.edsoo.ru/ff0d40c4
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KonTponbHas padota Nel o teme

bu6nmoreka [JOK

20 18.11
«BelecTBa 1 XUMHUECKUE PEAKIIU https://m.edsoo.ru/ff0d4290
e e o
B . Kucn —
A% POl 2111 https://m.edsoo.ru/ff0d448e
npocroe BeniectBo. O30H
D -
[ el
KHCIT
POAa (peaitt ’ > https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcnmgax
C 0
N ;oocoa I:; nonyqu;/m KI/ICJ;I:Op(())I([i P]Is - buGmiorexa LOK
TOPHUH U TIPOMBIIILICHH .
ranopatop P ' https://m.edsoo.ru/ff0d497a
[ [puMeHeHne kuciaopoaa
TernoBoit 3 PeKT XUMHUUECKOW PEeaKIIny,
b4 [TOHSTHE O bubmuoreka [[OK
TEPMOXMMHYECKOM YPAaBHCHUH, IK30- U 02.12 https://m.edsoo.ru/ff0d4790
DHIOTEPMUYCCKUX PEAKIIHIX
e §OHJ'II/IBO (uedTb, yromap u Me6TaH). - BiGmioTexa [IOK
HEHHE B a, ClIoCcOOBI ero
ArpISHEHNE BOSAYXd, © 05. https://m.edsoo.ru/ff0d4c4a
MpeI0TBPAILCHUS
1 6ota Ne 3
I i o e
«ITo HHUE ¥ COOMpaHKe KKCIT , )
o . P poA 09 https://m.edsoo.ru/ff0d4ae2
M3Y4YEeHUE €r0 CBOMCTB)
b7 Boaopoa — 3JIEMEHT U IIPOCTOE 12.12 bubnnorexa [OK
BelecTBO. Haxoxkienue B mpupojie ' https://m.edsoo.ru/ff0d4dd0
bs Du3nvecKue 1 XMMUYECKHE CBOMCTBA 16.12 bu6mmorexa [{OK
Botopoia. [IpuMeHeHue Boiopoia ' https://m.edsoo.ru/ff0d4dd0
bu6 OK
29 [ToHsITHE O KUCIIOTaX B COJIAX 19.12 nomotexa Ll

https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d50d2

Crioco0bl OTy4eHHs BOAOPOJia B

bu6nmoreka [JOK

30 23.12
Taboparopun https://m.edsoo.ru/ff0d4dd0
31 [IpakTrueckas padora Ne 4 o teme 26.12 bubnnoreka [OK
«[Tony4yenue u cobupanue BOIOPOa, https://m.edsoo.ru/ff0d4f42
M3YYCHHUE €TI0 CBOMCTBY
39 MouisipHbIi 00bEM razoB. 3aKkOH ABOTaapo 50.12 bu6imoreka [LIOK
' https://m.edsoo.ru/ff0d542e
Breranciaenuss o00bEMa, KOJIMYECTBa
33 BEILECTBA Ta3a II0 €ro HM3BECTHOM 13.01 bubnorexa LIOK
N Y 3.0 https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UK 00BEMY
B ciie 00BEMOB Ta30B 110
34 b;iieinrzﬂ ea; 11:[1/1 E; OCHBOEG 3aKOHa bubmorexa TIOK
PP R peard N 16.01 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH ra30B
a5 Du3nuecKre 1 XMMUYECKHE CBOMCTBA BOJIBI b0.01 bronuoreka LJOK
' https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanui. [lonsitue 06 b3.01 bubnuorexa [JOK
WHKaTOpax ' https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HackleHnHbie
37 154 HIe[HaCBIpeHHHleD aCTBOPEI MH;CCOBaSI 27.01 bubmorexa LIOK
H PacTBOpEL. ' https://m.edso0.ru/ff0d5b40
IT0JIs1 BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 1o Teme
«IITpuroTOBICHNE PACTBOPOB C
38 OIT pe €JIEHHOM MaSCOBoﬁpuoneﬁ bubmmorexa OK
Peit N 30.01 https://m.edsoo.ru/ff0d5eba
[PacCTBOPEHHOTO BEIIECTBAY.
HcTpykTax no Th.
19 KontpomnbHas padora Ne2 o teme 03.02 bubnnorexa [HOK

«Kucnopoa. Bonopoa. Bona»

https://m.edsoo.ru/ff0d6342
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10 OKCHIIBI: COCTaB, KJIaCCH(HUKAIHS, 06.02 bu6nmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e

i1 [lonyyeHue u XUMHUYECKUE CBOMCTBA 10.02 bubnmnorexa [JOK
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX ' https://m.edsoo.ru/ff0d664e
OKCHIOB

4 OcHOBaHUsI: COCTaB, Kilaccuukanus, 13.02 bu6nmuoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca

43 [loyyeHue u XUMHYECKUE CBOMCTBA 17.02 bubnunoreka [HOK
OCHOBaHUI ' https://m.edsoo.ru/ff0d67ca
KucnoTel: coctas, KilacCUpUKaI, bubnuorexa [JOK

44 20.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

5 [lony4yeHue 1 XUMHYECKUE CBOMCTBA ba.02 bu6nuorexa LIOK
KHCIIOT ' https://m.edsoo.ru/ff0dfee2

i Conu (cpeHue): HOMEHKIAaTypa, CIIoCOObI buGmorexa LIOK

XHUMHUYECKHE

HOHqueHm’ 27.02 https://m.edso0.ru/00ad9474
CBOICTBA
[TpakTideckast padbora Ne 6. Pemenue

17 HKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME bu6mmorexa LIOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX 03.03 https://m.edsoo.ru/00ad9b7c
COCIUHEHUI

43 ["eHeTHYECKas CBSI3b MEXTY KJIacCaMH 06.03 bubnrorexa [JOK
HEOPraHUYECKUX COSTMHEHUI ' https://m.edsoo.ru/00ad9a50

bubnroreka [HOK

49 O000MIIeHIE 1 CUCTeMaTH3aIHsI 3HAHUH 10.03 hth[ngI//I/nT.eIc(jsoL(I).ru 100ad9ch?
KonTponbHast padota Ne3 o teme BuGmorexa LOK

50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX 13.03

coeqMHeHnin"

https://m.edsoo.ru/00ad9ela
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[TepBbIe OMBITKY KIACCH(PUKAITUU

51 XUMHYECKUX 3JIeMeHTOB. [loHsTHE O 17.03 bubmorexa [IOK
) ' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOTHBIX 3JIEMEHTOB
bro OK
52 [lepuoanueckuii 3aKoH u [lepronnueckas 20.03 htlj[l H_I//I/OTGI;a 1 /00ada5?
cHUCTEeMa XUMHYECKHX 31emMeHToB /1. M. pS.//M.€ds00.ruvadas.c
Mengeneesa
53 [Tepuo IIBI, 110 I1bI 24.03 brommorexa LIOK
HOJBI, T , .
PHOBL TPYH ATpyn https://m.edsoo.ru/00ada52c
54 Ctpoenue aromoB. CoCcTaB aTOMHBIX SITIED. b7 03 bubnroreka [JOK
130TOTIBI ' https://m.edsoo.ru/00ada342
C 0
TPOCHHUE JICKTPOHHBIX O vonoqu aTOMOB buGmiorexa LOK
55 biaemenToB [lepuoanyaeckoit 07.04
https://m.edsoo.ru/00ada6bc
cuctemsl /. . Menneneena
XapakTepucTUKa  XUMHYECKOTO
56 PJIEMEHTa MO0 €ro IMOJIOKCHUIO B bu6mmorexa [IOK
[lepnomuueckoii cucreme /1. U. 10.04 https://m.edsoo.ru/00ada824
MeneneeBa
3uauenue [leproanueckoro 3akoHa Jiist
57 Pa3BUTHSA HAYKU U npakTuku. /1. 1. bubnuorexa [JOK
MeneneeB — y4EHBIN, Tearor u 14.04 https://m.edsoo.ru/00ada96e
rpaXK TaHUH
P i . O606mIcHNE N
58 czz?e)fzzzp;z 3Ha§1/11171LI / 1 04 bubnorexa [IOK
. B 17. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas paboTa
K 60ota Ne4 110 Teme
OHTpOJIbHAs paboTa Ne4 1o Tem Bu6orexa LOK
59 «CTpoeHne aToMa. XUMHUYECKast CBS3b) 1 21.04

/ Bcepoccuiickas mpoBepo4Hasi pabota

https://m.edsoo.ru/00adb486
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60 DJIEKTPOOTPULIATEIIBHOCTh aTOMOB 1 ba.04 bu6imoreka LIOK
XUMHYECKHX 3JIEMEHTOB ' https://m.edsoo.ru/00adaab8
bu6nmorexa [{OK
1 14 1 .04
0 OFHAZ XHMITCCKAT CRASD 28.0 https://m.edsoo.ru/00adac34
62 KoBasieHTHas MOJIsIpHAst XUMUYECKasi CBSI3b 1 05.05 bubnnorexa [OK
https://m.edsoo.ru/00adaab8
63 KoBaJIeHTHas1 HENOJIAPHAs XUMHAYECKast 1 08.05 bu6imoreka LIOK
CBSI3b ' https://m.edsoo.ru/00adaab8
bubmuoreka [[OK
4 1 12.
6 (CTeICHD OKHCIICHHS 05 https://m.edsoo.ru/00adae28
65 OKHCIIUTEIIFHO-BOCCTAHOBUTCILHEIC 1 15.05 buobanoreka LIOK
peaxiuuu ' https://m.edsoo.ru/00adb076
bro OK
66 OKHUCIIMTEIN U BOCCTAHOBUTEIIN 1 19.05 hgpiﬁcr:.zzzi.ru 100adb076
7 breronsaans s novont ! jos  [romorera K
HCTEMATH
1 22.05 https://m.edsoo.ru/00ad9cb2
«CTpoeHne aToMa. XUMUIECKasi CBA3b)
68 PesepBHblIil ypok. O600111€HNE U 1 b6.05 bu6mmoreka LIOK
crucTeMaTH3alus 3HAaHUI ' https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOPAMME
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IMOYPOYHOE INJNIAHUPOBAHMUE 110 XUMHUUN
8 B KUIIACC (nagomnoe ooyuenue) ID 3021573 JIo60Bb AIOTOBHA

Ne KoanuectBo | JlaTa
w/n Tema ypoka 4acoB
ILinan dakr
1 [Mpenmer xumuu. Ponb xuMun B )ku3HU yenoBeka. Tena u Bemiectsa. [lonsitue o Mmeronax mo3Hanusi B 1 02.09
XUMUH
2 Yucreie BemecTBa U cMecu. CriocoObI pa3ieieHus: cMecei 1 09.09
3 ATOMBI M MOJIEKYJIbl. XUMUYECKUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUUECKUX 3JIEMEHTOB 1 16.09
4 [IpocTeie U ciokHBIE BeliecTBa. ATOMHO-MOJIEKYIIPHOE yUeHUE 1 23.09
5 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUECKas popmyiia. BaleHTHOCTh aTOMOB XUMHYECKUX 1 30.09
3JIEMEHTOB
5 OTtHocuTenbHas aToMHast Macca. OTHOCHTEIbHAs MOJIEKYJIsIpHas Macca. MaccoBas 1o xumuyeckoro | 1 07.10
aseMeHTa B coeanHeHun. KonndectBo Bemectsa. Moinb. MousipHas Macca
5 dusnueckue U XUMUYECKUE sIBIEeHUS. XUMUUeckas peakuus. [Ipu3Haky U ycioBus NpoTeKaHUs 1 14.10
XUMHYECKUX PEAKIUI
8 3aKOH COXpAaHEHHS MAaCcChl BEIIECTB. XMMHUUECKHE YPaBHEHUS 1 21.10
9 Brruncnenus koimdyecTBa, Macchl BEHIECTBA 110 YPAaBHEHUSAM XUMUYECKUX PEAKIIUI 1 11.11
10 Krnaccudukanus XuMHUecKUX peaklui (CoeMHEeHHs, pa3iokKeHus, 3amMeleHus, oomena). M. B. 1 18.11
JIoMOHOCOB — yu€HBIH-3HIIKKIIONIeAUCT. O000IIEeHNE U cCUcTeMaTH3alys 3HaHUH
11 KonrtponbHas padora Nel o teme «BeriecTBa 1 XUMUYECKHE PEAKIIUN 1 25.11
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Boznyx — cmechk ra3zos. CocraB Bozayxa. Kucinopoa — sneMeHT u npoctoe BemiectBo. O30H. 02.12
12 du3ndecKkue U XUMUYECKHE CBOMCTBA KUCIOPOa (Peakuu OKuclieHus1, roperue). [lorstue 06
OKCHJIax
13 dusnuecKkue U XMMUYECKHE CBOMCTBA KHCIOpoa (peakliuu OKucienus, ropeane). [lonstue o6 09.12
OKCHJIax
TenoBoit 3¢ ekt XUMUIECKOH peakuy, OHATHE O TS PMOXUMHUECKOM YPaBHEHHH, 3K30- U 16.12
14 SHIOTEPMHUECKUX peakuusax. Tormso (HedTh, yroib U MeTaH). 3arpsi3HeHUE BO34yXa, CIIOCOOBI ero
MpeI0TBPALCHUS
15 Bonopon — anement u npoctoe BemectBo. Haxoxxaenue B ipupojie. @u3nyeckue U XuMUUYECKHUE 23.12
cBoiicTBa Bogopoja. [Ipumenenue Bogopoaa
16 [TonsiTHEe O KMCTOTAX U COJAX 30.12.
Monsipabiii 00bEM ra3oB. 3akoH ABoraapo. Beruucinenus 00b€Ma, KoIMYecTBa BEIIECTBA rasa Mo ero 13.01
17 M3BECTHOMY KOJIMYECTBY BEIIECTBA WM 00bEMY. Boruricienus 005EMOB ra3oB M0 YPaBHEHUIO PEaKIIuU
Ha OCHOBE 3aKOHA 00BbEMHBIX OTHOLIEHUH ra3oB
18 dusnyueckne 1 XuMHUecKre cBocTBa Bojbl. CoctaB ocHoBaHuM. [loHsATHE 00 MHIMKATOpax 20.01
19 Bona xak pactBoputesns. HackileHHbIE M HEHACHIIIIEHHBIE pacTBOPBI. MaccoBast 10J1sl BEIIECTBA B 27.01
pacTBope
20 KonTponbnas padota Ne2 mo teme «Kucnoposa. Bomopoa. Boga» 03.02
21 Oxcuppl: cocras, KiaccupuKkalys, HoMeHkiIatypa. [lonyyeHue u Xxumuueckue cBoicTBa KUCIOTHBIX, 10.02
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB
22 OcHoBaHusl: cocTaB, Ki1accuukaiys, HoMmeHknarypa. [lonmyuyenue u XxumMmudeckre CBONCTBAa OCHOBaHUM 17.02
23 Kucnotsr: cocras, kinaccudukanms, HoMeHkarypa. [lomydeHrne u XuMU4ecKre CBOMCTBA KUCIIOT 24.02
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24 Conu (cpeaHue): HOMEHKIaTypa, CIIOCOOBI MOTYyYEHUs, XAMUYECKHE CBOHCTBA 1 03.03

25 I'eHeTnveckas CBSI3b MEXKIY KIacCaMH HEOPTaHUYECKUX COCTUMHECHUN 1 10.03

26 Kontponbnas padota Ne3 o teme "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COSAMHEHUN" 1 17.03

7 IlepBble MONBITKY KJIaCCU(PUKALIUNA XUMUYECKUX 371eMEHTOB. [IoHATHE 0 Ipynnax cXOJHbIX JIeMEHTOB. | 1 24.03
IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema xXumu4eckux 3ineMeHToB 1. 1. Menneneesa

28 [lepuonsl, rpynmsl, noarpymnmsl. Ctpoenne atoMoB. CocTaB aTOMHBIX siiep. M30Tonbl 1 07.04
CrtpoeHue 371eKTpOHHBIX 0007104€K aTOMOB 31eMeHTOB [lepunonnueckoii cucrems! J[. . Menneneena. 1 14.04

29 XapakTepuCTUKa XUMUUECKOTO 3JIEMEHTA 10 ero nosioxxkeHuto B [lepuoanueckoit cucreme . 1.
Meneneena

30 3nauenue [lepuonnueckoro 3akoHa s pa3BUTHs HayKu U npaktuku. 1. . MenneneeB — y4€Hbli, 1 21.04
[e/1aror U rpak JaHuH

31 KontponsHast padora Ne4 o reme «CtpoeHne atoma. XuMHueckas cBsi3b» / Beepoccuiickas 1 28.04
poBepoyHas paboTa

32 ONEeKTPOOTPULATEIBHOCTh ATOMOB XUMHUYECKHUX DJIEMEHTOB 1 05.05

33 Honnas xumuueckas cBsi3b. KoBaneHTHas nosnspHas XuMudeckas cBsi3b. KoBajieHTHas HemosspHast 1 12.05
XUMAYECKas CBSI3b

34 Crenensb okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakIMi. OKUCIUTENN U BOCCTAHOBUTEIU 1 19.05

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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MNOYPOYHOE IIVIAHUPOBAHHUME 110 XUMHUHU
9 b KJIACC (nagomuoe odyuenne) ID 3021573 JIro60Bb AIIOTOBHA

KoHnTtpousb
Bcero HbIE

Ha3Banue TemMbl
padoThI

Jara
HU3YYEeHUS

Pakr

[lepunonnueckuii 3akoH. [leprnonnueckas cucrema XumMuueckux 3aemMeHToB . U.
MenpeneeBa. Mactpykrax no Th. 3aKkoHOMEpPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKHX JJIEMEHTOB TEPBBIX TPEX mepuooB. Kiaccupukanus n 1
HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. BUABI XUMUYECKOW CBSI3U U THIIbI
KPUCTAJUIMYECKUX PELIETOK

26.09

Kontponbnas paborta Nel no teme «IloBTopeHue u yrirydbieHue 3HaHUI OCHOBHBIX
pa3zenoB Kypca 8 Kiaccay

03.10

KHaCCH(bHKaHHH XUMHNYCCKHX peaKI_II/Iﬁ 110 pa3JINYHbIM IIPHU3HAKAM. IlonsTue o
CKOpPOCTH XUMHYECKOMN pCaKnuu. IloHsTHHE O TOMOT€HHBIX U TreTCPOTCHHBIX
peaknusx . IloHsaTHE 0 XUMHUYECKOM paBHOBECHMU. (DaKTOpLI, BJIMAOIIKE HA
CKOpPOCTH XHUMHYISCKOM PCaKkinn U MOJOKECHUC XUMHUYICCKOTO PaBHOBECHA

10.10

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pCaKkuu. TCOPI/IH BHCKTpOHI/ITI/I‘IeCKOﬁ
AUCCoHanu. CunbHBIC U cl1a0ble SJICKTPOJINTHI. Honnsie YpaBHCHUA peaKquI

17.10

XUMHYeCcKUEe CBOWCTBA KUCIOT U OCHOBAaHUH B CBETE MPEICTaBICHHM 00
ANEKTPOIUTUYECKON AUCCOMAalNi. XUMHUUYECKHE CBOMCTBA COJIEN B CBETE
MPEJICTaBICHUI 00 AMEKTPOIUTHYECKON aucconuanuu. [loHsaTue o ruapoimnse
colei

24.10

KOHTpOJ’IBHaH pa60Ta Ne2 mo teme <<3JICKTpOHI/ITI/IquKa$I JUCCouanus.
XUMHUYECKHUe pCaKknuu B paCTBOpPaAX»

07.11

OO61mas xapakTepuCTHKa rajloreHoB. XMMUYECKHE CBOMCTBA Ha MPUMEPE XJI0pa. 1

14.11
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XJ'IOpOBO,Z[OpOI[. Consanas KHCJI0Ta, XUMHYECKHUEC CBOﬁCTBa, IIOJIy4YCHHE,
IMPUMCHCHHC

Breraucnenus mo YPaBHCHHUAM XHUMHUYCCKUX peaKuMﬁ, €CJIM OAWH 13 pCarcHTOB IaH B

8 21.11
n30bITKe. O01Ias xapakTepucTUKa 371eMeHTOB VIA-rpynisl.

9 AmnotponHbie Monudukanuu cepbl. HaxoxaeHue cepsl U € COeTMHEHUN B 28.11
npupoge. XuMHUYECKHUE CBOMCTBA CEPBI '

10 CepoBonoponi, crpoenue, puzndyeckue 1 Xummueckue cBoiicrsa. OKCHIIbI CEpBI. 05.12
CepHnas kucinoTa, GU3NIeCKre 1 XUMHUECKUE CBOICTBA, TPUMEHEHHE. '
XUMHUECKUE peaKI1H, JIeXKalie B OCHOBE IPOMBILIUIEHHOI'O CIIOCO0a MOJTy4eHHsI

11 CEPHOI KUCIOTHL. XUMUYECKOE 3arpsI3HEHIE OKPY>KAIOLIEH cpeibl COSTUHEHUSIMU 12.12
cepsl

12 Brruncnenune MaccoBOii 10U BbIXO/1a MPOJAYKTA PEAKIIUU 19.12
OO0mrast xapakTepUCTHKA 31eMeHTOB VA-Trpynibl. A30T, paclipoCTpaHEHHE B

13 npupoze, Gu3nIecKue 1 XUMHUIECKHE CBOMCTBAa. AMMUAK, ero (PU3NYecKHe U 26.12
XUMHYECKHE CBOWMCTBA, MTOJyYCHHE U TIPUMEHEHHE.
A30THas KucioTa, e€ Gru3ndeckue 1 XuMUYeckue cBoiictea. Mcnons3oBanue

14 HUTPATOB U COJIEH aMMOHMSI B KAU€CTBE MUHEPATIbHBIX YA0OpEeHUH. XUMUYECKOe 12.01
3arps3HEHUE OKPYKAIOIIEH cpellbl COETUHEHNUSIMH a30Ta

15 ®docdop. Oxcua pochopa (V) u pochopnas kuciora, pu3nueckue 1 XUMHIESCKIE 93.01
CBOJCTBA, TIOJTyYEHHE. '

16 Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPAIbHBIX yI00peHuil. 3arps3HeHue 30.01
npupoaHoii cpenbl hocharamu '
VYraepon, pacpocTpaHeHue B pUPoJIe, (PU3NUECKre U XUMHUECKUE CBOICTRA.

17 Oxcunpl yriaepoa, ux (pu3nuecKkue U XMMHUYEeCKHUe CBOMCTBA. DKOJIOTHYECKHE 06.02
npo0JeMbl, CBs3aHHbIE ¢ OKcuaoM yriaepona (1V). YronbHas kucinora v e€ conu .

18 [TepBoHaYaTEHBIC TIOHATHS 00 OPraHUYECKHUX BEIECTBAX KaK O COSAMHEHHSIX 13.02

yraepoaa. KpemHuii u ero coeuHeHusl.
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19 Kontponbnas padora Ne3 no teme «BakHelme HeMeTaulbl U UX COSTUHEHUS. 1 20.02
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX 3JIEMEHTOB — METau10B. MeTtayuinueckas

20 CBA3b M METAJNINYECKasi KpUcTauInuecKas pemeérka. Ousndyeckue cBONCTBa 1 27.02
METaJIOB

21 XHMHYECKUE CBOWCTBA METAJIJIOB. DJIEKTPOXUMHUYECKHUH psiJl HAPSyKEHU I 1 06.03
METAaJUIOB.

99 O611me cnocoObl mosyyeHust MetauioB. CruiaBel. BelurcieHus o ypaBHEHUSIM 1 13.03
XUMHYECKHUX PEaKIUi, €CIIM OJJH U3 PEareHTOB COJEPIKUT IPHUMECH. '

23 [TonsiTue o Koppo3uu MetauioBio Il{emouHbIe METaITBI 1 20.03

24 Oxcupl ¥ THIPOKCUABI HaTpus U Kamus. Ll{enouno3emMenbHbIe MeTalTbl — KaJbIHA 1 97 03
U Marguii. Baxxkaeiimue coeqUHEHUS KaIbIUs '

25 KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1 10.04

26 Amomuaui. AMpOoTEepHBIC CBOMCTBA OKCHJIA U THAPOKCH 1A 1 17.04

27 Kenezo. Oxenapl, ruapokcuabl u conu xenesa (11) u xenesa (1) 1 24.04
Beranciienus mo ypaBHEHUSIM XUMHUECKUX PEAKINH, €CIIM OJITMH U3 PEareHTOB JIaH B

28 M30BITKE WU COACPIKUT MPUMECH. BBIUMCICHHS MaCCOBOM JIOJTH BBIX0/1a TIPOTyKTa 1 08.05
peaximn

29 KonrtponbHas padora Ne4 o teme «BakHelIne MeTamIbl U UX COAUHEHHS» 1 15.05
BemiectBa 1 MaTepuasibl B IOBCEHEBHOM KU3HU YellOBeKa. XUMHUYECKOE

30 3arpsiI3HEHUE OKPYIKaroLEeH cpebl. POJIb XMMHUM B PEIIEHNN DKOJIOTHYECKUX 1 22.05
npodiem

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 30

HporpaMMa pPCAIN3YyCTCA 3a 67 4acCoB, T.K. 1 yac BrIIaaI Ha mpasgHUuK
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