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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa Mo XUMHHM OCHOBHOTO 00IIero ooOpazoBaHusi (yriayOJE€HHBIN ypOBEHb)
COCTaBJICHa HAa OCHOBE TPEOOBAHMI K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelibHON
porpaMmbl OCHOBHOTO 0011ero oopa3oBanus, npeactaBieHHsix B ®I'OC OO0, ¢ yuerom
benepanbHOl paboyveit mporpaMMbl BOCTIUTAHHUS.

[Iporpamma mo XxumuM pa3paboTaHa C LEIbI0 OKAa3aHUS METOAUYECKON MOMOUIU
YUUTENIO B CO3/IaHUU paboueii mporpaMMBbI MO0 y4eOHOMY MIPEIMETY.

[Iporpamma mo xumuu Aa€T MpPENCTaBICHUE O LENAX, OOIIel cTparerud oO0y4yeHus,
BOCIIUTAHUSI U Pa3BUTHUSL OOYYAIOIIUMXCS CPEACTBAMHU Y4e€OHOTO MpeaAMeTa, OIpeAeIisieT
o0s3aTenbHOE TPEMETHOE COJAEpKAHME, €ro CTPYKTypy IO paslenaM Hu Temaw,
pacnpesesieHue Mo KjaccaM, PEKOMEHIYEMYIO MOCIEJOBAaTEIbHOCTh H3YYECHHS] XHUMHH C
Y4E€TOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBfA3€H, JOTMKM Yy4eOHOTo Ipoiiecca,
BO3pPACTHBIX OCOOCHHOCTEH oOyuwaromuxcsi. B mporpaMme 1no XWMHUU YYUTHIBAIOTCS
BO3MOXKHOCTH y4e€OHOTrO TMpeaMera B peanu3alud TpeOoBaHUN K IUIAHUPYEMbIM
JUYHOCTHBIM, METAMIPEAMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00yueHust U B (GOPMUPOBAHUU
OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIbHOW JAESITEIBHOCTH OOYYaroIIErocsi MO OCBOEHUIO
y4eOHOTO COJ/Iep)KaHMS.

N3yyenne XuUMHM HAa YpOBHE OCHOBHOTO 0OIero oOpa3oBaHHs OPUEHTHUPOBAHO Ha
OOILLEKYJIBTYPHYIO TOATOTOBKY, HEOOXOIUMYIO [Isi BBIPAOOTKH MHPOBO33PEHUYECKUX
OPUEHTHUPOB, PA3BUTHS HUHTEIUIEKTYAIbHBIX CIIOCOOHOCTEN M MHTEPECOB OOYy4YarOIIMXCA, Ha
MPOJIOJKEHUE 00yUEHHS HAa YPOBHE CPEIHETO 0011ero o0pa3oBaHusl.

3HaHWEe XUMUU CIIY>KUT OCHOBOM 1 (DOPMHUPOBAHUSI MUPOBO33PEHUS 00yHarOIIerocs,
€ro MPEeICTABICHUI 0 MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POpMUpyeMblie
XUMHUEH MpeICTaBICHUS O MPEBPAILCHUSIX SHEPTUU U BEUIECTB B MIPUPOJIC, O MYTAX PEIICHUS
100aNIbHBIX MPOOJIEM YCTOMUYHMBOTO Pa3BUTHSI YETIOBEUECTBA — ChIPHEBOM, SJHEPTeTUUECKOM,
MPOJIOBOJILCTBEHHOW MpoOJieM, TPOOJIEMBI JKOJOTUUECKOW O€30MacHOCTH, MpodiieM
31paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET peald3aliid BO3MOXKHOCTEH [JIsi caMOpa3BUTHUS W (POpMUPOBaHUS
KYJBTYPbI TUYHOCTU O0YyYAIOIMIMUXCSI, X 001IeH 1 (yHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
oOyyJaronuxcs, HABBIKOB 170'¢ CaMOCTOSITEIIbHOM y4aeOHOMI NEeATEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX U UCCIEI0BATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B IMOBCEIHEBHOMU
JKW3HU, TaK U B TPO(PEeCCHOHATBLHON AeATeIbHOCTH;

3HAKOMUT CO  CHenu(PuKoil  HAYYHOTO  MBINUICHUS, 3aKJIaJbIBAET  OCHOBBI
MPEACTABICHU O EIWHCTBE MPUPOJLI M YEJIOBEKA, SBISICTCS KIIOYEBBIM JTAllOM B
(dbopMHpPOBaHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIIUXCS;

criocoOCTBYyeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHUSM, K MNPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE 0Opa3oBaHUE
0o0ydJaronmxcsi.



JlanHble HanpaBJIeHHUsI B 00YYEHUU XUMUU 00€CIeUnBaIOTCS CIEM(PUKON COAepKAHUS
npeaMeTa, KOTOPbIM  SBISETCS  MENAarorMYecKd  aJalTUPOBAHHBIM  OTPaKEHUEM
ONPEIEIEHHOr0 3Tara Pa3BUTUS XUMHH.

Kypc xumum oOCHOBHOTO 00mero o0pa3oBaHHS OpPUEHTHPOBAH Ha OCBOCHUE
00y4arouMMUCs CHUCTEMbl TEPBOHAYAIBHBIX MMOHSATUNH XUMHH, OCHOB HEOPraHWYECKON
XUMHUH, OCHOBOIMOJIAralolIUX IMPEACTaBICHUN O00IIe XUMUU U OTICIbHBIX 3HAYUMBIX
MOHATUN OPTraHUYECKOU XUMHH.

CtpykTypa coaep:kaHHs MPOTrPaMMBbl IO XUMUHM CPOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona K e€ uzydyeHuro. CoJepkaHue CKIJbIBAETCS U3 CUCTEMbI OHATHI O XUMHUYECKOM
AJIEMEHTE U BEIIECTBE U CHUCTEMbl MOHATUNA O XUMHUYECKOW peakiuu. O06e 3TH CHCTEMbl
OpraHU30BaHbl 0 TMPHUHIUITY T[OCJEAOBATENILHOIO pPa3BUTHUS 3HAHUHW Ha OCHOBE
TEOPETUUYECKHX MPEICTABICHUIA PA3HOTO YPOBHSL:

aTOMHO-MOJIEKYJIIPHOM TEOPUH KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

[Iepunonnueckoro 3akona J[.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

YYEHHMSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

IpeCTaBICHUN 00 IEKTPOIUTUYECKON JUCCOLMAIIMY BEIIECTB B pacTBOPax;

O XUMUYECKON KMHETUKE U TEPMOJANHAMUKE.

B oOCHOBY TeopeTHMYeCKMX 3HAHUN MOJIO)KEHBI SMIIMPUYECKU TOJYYECHHbIE (DAKTHI.
Teopernyeckne 3HaHUS Pa3BUBAKOTCA MOCIEAOBATEIBHO OT OJHOTO YPOBHS K APYIOMYy M
o0ecreunBarOT 00YyYarOIIMMCS BO3MOXXKHOCTb OOBSACHATH M IPOTHO3MPOBATh CBOMCTBA,
CTpPOEHHE U 00JJACTU MPAKTUUECKOTO TPUMEHEHUS N3Y4aEMbIX BELIECTB.

OcBoeHnue coziepkaHusl IPOrpPaMMBbI [0 XUMHH MMPOUCXOAUT C UCTIOIb30BAHUEM 3HAHUMN
U3 paHee H3YyYEHHBIX YYEOHBIX MPEAMETOB: OKPYKAIOIMUA MUp, Ouonorus, Qusmka,
MaTeMaTHKa, reorpadusi, TEXHOIOTHsl, UCTOPUSL.

[Iporpamma ocHOBHOTO 00IIero oOpa3oBaHusi MO0 XUMHH (YIITyOJEHHBIM YpPOBEHB)
OpPUEHTUPOBAHA Ha COXpaHeHHE (YHIAMEHTAJIIBHOTO XapakTepa oOpa3oBaHUs, CIEHU(PUKU
y4eOHOro mnpeaMera M OOECleueHUE YCIEIHOTo OO0y4YeHHs Ha CIEIYIOUIEM YPOBHE
oOpazoBanus. B mporpamme mo XWMHUU peaqu3yeTcsl pa3BUBAIOIIAsl U IpaKTHUYECKas
HaMpaBJICHHOCTh OOydeHus xumuu, guddepeHuuanus oOy4YeHHs, BKIIOYAIOIIAs
npOQHUIbHYIO TMOATOTOBKY OOYYaronIMXcsl M TMOCIEAYIONIee CaMOONpeeieHue B BhIOOpE
HarpaBjeHus: 00y4eHHs B IPO(UIBHBIX Kaccax.

VYry6nénHoe u3yueHne XMMHUHM CIIOCOOCTBYET peanu3aliuu 3aaad npodhecCuoHAIbHOM
OpHEHTAIlMM M HAMpaBiICHO Ha IMPEIOCTAaBIEHUE BO3MOXKHOCTH Ka)XJA0My OOyyarouiemycs
IPOSIBUTH CBOM HMHTEIUIEKTyaJlbHbI€ U TBOPYECKHE CIIOCOOHOCTHU MPU M3YUEHHHM y4eOHOTO
npeaMera, HEoOXOAMMBIE I MPOJOJDKEHHS O0pa3oBaHUs M JajbHEWIed TpyaoBOM
NEeSATEITbHOCTH.

[Iporpamma no xumuu (yrayOn€HHBIN ypOBEHb) NMpeJHa3HAYEHA JIJISl UCIIONb30BaHUS B
00pa3oBaTeNbHBIX OpraHU3AIMAgX, PEATU3YIOMMX MporpamMmbl  TudPEepeHIIMPOBAHHOTO
(yrmyOnéHHoro, mpo¢uiIbHOI0) H3YyYEHHs OTAENbHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTI'O 00IIIETO 00pa30oBaHMUs.

OOpazoBaTenbHble (QPYHKIMM XHMHHM, M3y4aeMOll Ha yIJIyOJIGHHOM YpOBHE,
peanu3yroTcs B mpouecce (GOpMUPOBAHUS 3HAHUI OCHOB XMMHUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, 00JIACTH MPAKTUYECKOM JIEATEIbHOCTH Y€JIOBEKa U OJTHOTO



U3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajadya ydyeOHOTO TMpeaMera COCTOUT B
(GbOpMHPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BAXKHEUIINX (PAKTOB, MOHATUM, 3aKOHOB U
TEOPETUUECKUX TOJIOKEHHUH, TOCTYITHBIX OOOOIICHWI MHPOBO33PEHUYECKOTO XapakTepa,
SI3bIKAa HAYKW, B MPHOOIICHUU K HAyYHBIM METOAAM TO3HAHUS MPH M3yYCHHWH BEIIECTB H
XUMHUYECKUX peakiuii, GOpMHUPOBAHUN M PA3BUTHH MO3HABATEIILHBIX YMEHUN M CIIOCOOOB
NESATEIbHOCTH U UX MPUMEHEHUHU B y4eOHO-TI03HABATEIbHON U yueOHO-HCCIIeI0BATEIbCKOM
NEeATEeILHOCTH, OCBOCHHH MPaBUJI 0€30MMacCHOTO OOpAIeHHs ¢ BEIIECTBAMH B TIOBCETHEBHOM
KU3ZHU.

[lenn w3ydeHWs XWMHUH OTPAKAIOT HAIMPABICHHOCTh OOYYCHHUS HAa pPa3BUTHE U
caMOpa3BUTHE JUYHOCTH, GOPMHUPOBAHUE €€ UHTEIIEKTa U 00IIeH KYJIbTYpHI.

N3ydeHne XMMUU HAIIPaBJICHO HA JOCTUKEHUE CIICYIOIINX LIEIJICH:

dbopMHUpOBaHNE MHTEILIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOATEIIbHOMY MPUHATHIO PEIICHUM, CIOCOOHON aJanTUPOBATHCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

dbopMHUpOBaHUE CUCTEMbl XUMUYECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, KAK OCHOBBI JIJI1 IOHUMAaHUS XUMUYECKON CTOPOHBI SIBJICHUN OKPYKAIOIIETO
MHUpa, OCBOCHUE SI3bIKA HAYKU;

pUOOIIICHUE 00yYaroIMXCs K CaMOCTOSITEIILHOU MO3HABATEIbHON u
UCCJIEIOBATENLCKON JIEATENIbHOCTH, K HAay4YHBIM METOJaM TMO3HaHus, (OpMHpPOBaHUE
MOTHUBAIIMU U PA3BUTHE CITIOCOOHOCTEHN K U3YUCHUIO XUMUMU;

dbopmupoBanue oOmeld (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B
TOM 4YHUCJIE YMEHHUU OOBSCHSATH U OLICHUBATH SIBICHUSI OKPYKAIOLIETO MHUpPA, UCIOIb3Ys
3HAHUS U ONBIT, OJYYEHHBIE MPU U3YUYECHUU XUMUH, IPUMEHSITh UX TIPU PEIICHUH MTPoOIieM
B IIOBCETHEBHOW JKU3HU U TPYIOBOM AEATEIBHOCTH,

pa3BUTHE y OOydYalOIIMXCAd MHTEpEca K U3YYCHHUI0 XUMUU U cdepam JesTeIbHOCTH,
CBSI3aHHBIM C XMMHEH, MOTUBAIMS K OCOBHAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPOdUiis u
HaIPaBJICHHOCTH JAJIbHEHIIIEro 00yUeHHUs;

OCO3HAHUE IIEHHOCTHM XMMHYECKUX 3HAHUW B KU3HU YEJIOBEKA, MOBBIINICHUE YPOBHS
DKOJIOTUYECKOMN KYJIbTYPhI, HEIPUATHE IECUCTBUM, IPUHOCALINUX BPEI OKPYKAIOIIEH Cpele U
37I0POBBIO JIKOJICH;

NpuoOpeTeHNe OO0yYarOUIMMUCS ~ OINbITa CAaMONO3HAHMS, KJIIOYEBBIX  HABBIKOB
(KITFOUEBBIX KOMIETEHIINM ), HEOOXOIUMBIX ISl pa3JIUYHBIX BUIOB JI€SITEILHOCTH.

Ha yriny6nénnoe u3ydenue yueOHoro npeamera «Xumus» otBoauTcs mo 102 gacos B 8
u 9 kiaccax (3 yaca B Hezeno), Bcero 204 yaca 3a Ba rojia 00y4eHwusl.

OcHOBHbIE HANIPABJIEHUS] KOPPEKIMOHHOM
padoTHINPU U3Yy4YEeHUH Y4eOHOT O
npeamMera « XuMHsD)

KoppekmonHo-pa3BuBaromue 3a1a4uu Kypca « XUMUsD»:

® KOpPpEKIMsS HEJOCTAaTKOB pa3BUTUA JETEeH C OTrPaHUYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBS C YUETOM UXBO3MOXKHOCTEH;

e (opmMupoBaHHE U3 YUICHUKA JIUIYHOCTh HE3aBUCUMO OT €T0 BO3MOXXHOCTEH 3/I0pPOBbs U
pa3BUTHS;



® BBICTPOUTH 00PA30BATEIIBHYIO CPeAy, KOTOpas IMO3BOJIMT KaXXIOMYy YYEHUKY, a HE
tonmpko ¢ 3[IP, nmoOuBaThCcsi ycmexoB, ONIyImaTh O€30MacHOCTh, IIEHHOCTH
COBMECTHOTO MPEOBIBAaHUS B KOJUICKTUBE;

® TMpeAoCTaBUTh Kakaomy pe6éHky ¢ 3[IP  BO3MOXHOCTH  BKJIIOUYCHUS
o0pa30oBaTeIbHYI0 WCOIMMAIBHYIO KU3HB IKOJIBI 10 MECTY JKUTEIHCTBA;

® pa3BUTHUE Yy YYAIIUXCS OCHOBHBIX MBICIUTEIBHBIX OIepaluii (aHau3, CHHTE3,
CpaBHEHHE,000011IeHUE);

e HOpMaJu3alys B3aUMOCBA3U JICSITEILHOCTH C PEUbIO;

e (opMupoBaHHE TPHUEMOB YMCTBEHHOW pabOThl (aHAIU3 WCXOMHBIX JIAHHBIX,

INIAHUPOBAHUC  JCATCIIBHOCTH, OCYHICCTBJICHHC IIO3TAIIHOTI'O u HUTOIr'OBOI'O

CaMOKOHTPOJIS);

® DPAa3BUTHC pPCUH, YMCHHA HCIIOJIB30BATH IIPpH IICPCCKA3C COOTBCTCTBYIOIIYIO

TE€PMHHOJIOTHIO;
® pa3BUTHE 00IIECYUYECOHBIX YMEHUI 1 HaBBIKOB.
VYyammecs, umerouue 311P, Biekyiiyto 3a co00il OBICTPYIO YTOMIISIEMOCTbD, HU3KYIO

pa6OTOCHOCO6HOCTB, IMOBBLIIICHHYIO OTBJICKAECMOCTb, 4 4TO, B CBOIO O4YCPCAb, BCACT K
HapyIICHUIO BHUMAHUSA, BOCIIPHUATHA, a6CTpaKTHOFO MBIITJICHUA.

VY Takux AeTeil oTMevaroTcs NepuoandecKkue KoneOanus BHUMaHUA, HEJOCTAaTOYHAs
KOHLEHTpAaLMsI Ha 00BEKTE, MAJIbI 00BbEM MaMATH. Y YET 0COOEHHOCTEHN TaKUX yHaIIUXCS
TpeOyeT, YTOOBIIIPY U3YYEHUH HOBOTO MaTepuaia 00s13aTeIbHO MPOUCXOINUIIO
MHOTOKPaTHOE €r0 NOBTOPEHHUE; PACIIMPEHHOE PACCMOTPEHUE TEM U BOIIPOCOB,
PACKPBIBAOIINX CBA3b C )KU3HBIO; AKTyAJIN3aLUs IEPBUYHOTO JKU3HEHHOTO OITbITA
YYALIHAXCS.

st apdextuBHOTO YeBoeHus yuamumucs 3[1P yuebHoro marepuana mo XumMuu ajis
U3Y4YEHHUS] HOBOTO MaTepHalia UCIOJIb3YIOTCSI TOTOBBIE OMIOPHBIE KOHCIIEKTHI,
WHIWBUTyaJTbHBIE THIaKTHYCCKUE MAaTEPHATBl M TECTHI HA TICYaTHON OCHOBE.

YYuThIBAJIMCH CENYIONIME OCOOCHHOCTU JETEH: HEYyCTOMYMBOE BHUMAHUE, MBI
o0beMMaMATH, 3aTPyAHEHUs NPU BOCIPOMU3BEACHUM MaTepHaia, HeC(OpPMUPOBAHHOCTD
MBICIIUTENBHBIX ONIEpAlliid, aHAJIN3a, CHHTE3a, CPABHEHHUS], INI0XO PAa3BUTHI HABBIKU YTEHUS,
YCTHOM U nucbMeHHOU peun.[Ipouiecc o0ydeHus: Takux mkoJdbHUKOB ¢ 3IIP mmeer
KOPPEKLIMOHHO—PA3BUBAIOIINN XapaKTep, HAIIPABICHHbI HA KOPPEKLUUIO UMEIOUIUXCS Y
o0y4aromuxcsi HeJOCTaTKOB, MPOOEIOB B 3HAHUSAX HOMUPACTCS HA CYOBEKTHUBHBINA OIBIT
IIKOJIbHUKOB, CBA3b M3y4aeMOI'0 MaTepuaia ¢ peajJbHOM KU3HbI0. HacTh MaTepuana, He
BKJIFOUEHHOTO B « TpeOoBaHus K YPOBHIO MOATOTOBKH BBIITYCKHUKOBY, U3y4aeTCs B
03HAKOMHTEJILHOM IUIaHEe, a HEKOTOpbIe, HauboJee CI0KHBIE BOMPOCHI, UCKIIIOUEHBI U3
paccMOTpEHHS.

B xone npenogaBaHusi XUMHUH 10 aJalTUPOBAHHOW Mporpamme, paboThl Hal
(GbopMHpPOBAHUEM Y YUAILIMXCSl YHUBEPCAIbHBIX Y4eOHBIX ACHCTBUI Oyaer oOpalieHo
BHMMaHHE Ha TO, YTOOBl OHMOBJAJEBAI YMEHHUSIMU OOIIEy4eOHOr0 XapakTepa,
pa3HOOOpa3HBIMKU CIIOCOOAMU JEATEIbHOCTH,



pUOOpETANIN OTIBIT:

® [UIAHMPOBAHUS U OCYUIECTBIICHHS aJTOPUTMHUYECKOM NESITENbHOCTH, BBIITOIHEHUS
3aIaHHBIX AJITOPUTMOB;

® pelieHHUs pa3HOOOpa3HbIX 3a/ady M3 Pa3IUYHBIX pa3lieIoB Kypca, B TOM 4YHUCIE
3a7a4, TPEOYIOMMUXIIOMCKA TyTH U CIIOCOO0B PEIICHUS;

® SICHOTO W3JIOKCHHSI CBOMX MBICJICH B YCTHOM U TMCBMEHHOU (hopMme;

e moMCKa HMH(POpPMALUM, HCIOJIB30BAHMUS  Pa3HOOOpa3HbIX  MH(GOPMAIIMOHHBIX
WMCTOYHHUKOB, BKJIOYash Y4YeOHYI0 U CIPABOYHYIO JIUTEPATYpy, COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHUH.

[Tpuniun padoTsl ¢ yyanumucs ¢ 3[1P nmo agantupoBaHHON TpOrpaMme - 3TO peYeBoe

Pa3BUTHE,UYTO BEAECT HEMOCPEACTBEHHBIM OOpPa30M K HMHTEIUICKTYaJIbHOMY Pa3BUTHIO:
ydauecs JIOJKHBIIPOrOBapuBaATh X0OJI CBOMX PACCYXKIACHUM, NOSICHITh CBOU JCHUCTBUS IPH
PEILICHUN PA3JIMYHBIX 3aJaHUM.

Jlnst noaaepskanusa UHTEepeca K 00YyUEHHUIO U CO3JaHUI0 OJaronpHusITHRIX U KOM(OPTHBIX
YCIIOBUM IS pa3BUTHUSL U BOCCTAHOBJICHHS SMOLIMOHATILHO-IMYHOCTHOM c(ephl neTen
PEKOMEH/IYETCSl OCYILECTBISATh KOHTPOJIb 3HAHUHM, YMEHUHN U HaBBIKOB oOyuyatomuxcs ¢ 311P
C YYETOM BO3PACTHBIX OCOOEHHOCTEH U UMEIOIIUXCS Y 00yUJaroIuXcsl Cieu(puIecKux
HapyLICHUN: HHAUBUAYAIbHBINA U (PPOHTANIBHBIN OMPOCHL; paboTa O KAPTOUKAM;
XUMHUYECKUN JUKTAHT; MpaKTU4YecKasi paboTa; cCaMOCTOSATENbHbBIE pa0OThI; TECTOBBIN
KOHTPOJIb; COCTABJIEHUE TaOJIUIIbl; IPOBEPKA JOMAIIHENW pabOThl; OMPOC [0 BOIpOcam
IpEe3EHTalMHU, IPOCMOTPY YUeOHOro (hrIbMa; 3a1KTa COOOIIEHUI; SIKCIIPECC-0MPOC; OLIEHKA
IJIAHOB TE€3UCOB; BONPOCHI rpymnnoBoi padoTel; padota ¢ IICXD /.. Menaeneena.



COJEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IOHATHS

XuMusi — BakHas 00JIaCTh €CTECTBO3HAHMS U MPAKTUYECKOW AESATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemecTBa. Duznueckue M XUMHUYECKHE CBOMCTBA BEIIECTB. ATperarHble
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKHX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKaX. [IpencraBiieHHss 0 Hay4YHOM MO3HAaHUM Ha
AMIIUPUYECKOM YPOBHE: HAOIIOJICHUE, U3MEPEHNE, IKCTIEPUMEHT, MOJICIIUPOBAHUE,
BbluncieHue. [IpencraBienuss 0 HaydyHOM MO3HAHUM HA TEOPETUYECKOM YPOBHE:
Hay4dHbl€ (haKTbl, IpoOIEeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuU. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMHUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus c
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAaHUEM.

Yuctele BemectBa U cMecu. [IpuponHbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(dTh, TPUPOAHBIC BOABI, TOPHBIC TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTepOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
3neMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COKHBIE BEIIECTBA.
Mertamnel u HemeTtauibl. BemecrBa MOJIEKYJSIPHOIO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEOUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH JJIEMEHTOB. OTHOCHUTENbHAs AaTOMHAas Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi 40JiE XUMHUYECKOTO 3JIEMEHTA B
coenuHennu. Haxoxxienue npocTeiiiieir popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX eAWHHI] BemectBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUW. MonspHas Macca cmecH BelecTB. MosbHas JoJist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

DuU3NYECKNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHSA U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUs XUMHUYECKUX Peakiifil. 3aKOH COXpPAaHEHHUsI MacChl BEILIECTB.



AToMHO-MOneKysipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOcOBa.
XUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COETUHEHMS, PA3I0KEHNUS,
3aMeleHus, 0OMeHa). PacueTsl o XUMUYECKUM YPaBHEHHSIM.

OKCIIEpUMEHTAIBbHOE M3YYEHUE BEIIECTB U SBJICHUI. 3HAKOMCTBO C
XUMHUYECKON TIOCYZOoM, C MpaBWiiaMu pabOThl B JIabopaTopuv M MpHUEMaMU
oOpamenusi ¢ gabopaTopHbIM oOopymoBaHueM. V3ydyeHnwme wu ommcanue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHUYECKHMX BEIIECTB — METALIOB U
HemeTtayyioB. HaOmromenne Qusmueckux (IIaBl€HHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHHWE U KOHACHCAIUs BOJAbI) M XUMHUYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJbI WIH
Mena C COJSHOM KHCIOTOHM) siBieHuMd. O3HaKOMJIGHHE C OO0pas3laMH BEIIeCTB
KoiauuyectBoM | Mmonbs. HaOmrogeHue W onucaHue NPU3HAKOB IMPOTEKAHUS
XUMHUYECKUX peakiui (paziiokKeHHe caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIOTHI C
XJIOpUIOM Oapusi, TOdydeHue U paznoxeHue ruapokcuna wmeau () npu
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Menu (). Msyuenue
CocO0OB  pa3feneHuss cmeced (C  MOMOILIBI0 MarHuTa, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
conu. HabmroneHue u omnucaHue OMBITOB, WUIIOCTPUPYIOMIMX 3aKOH COXPaHECHUS
MAacCCBl.

Baskneiinmue npeacTaBuTe/ M HEOPraHNYECKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorazipo. Momsapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta3O0B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
W3BECTHOM OTHOCUTENHHOM IIOTHOCTU. OOBEMHBIE OTHOIICHUS Ta30B IPHU
XUMHUUYECKUX PEAKIIUSIX.

Kucnopon — snemeHT m mpocTtoe BemiecTBO. Haxoxxaenue kuciopona B
npupoze, puzndeckue 1 XUMUUECKHE CBOWCTBA (PEaKluy TOPEHUSI M OKUCIICHHUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B JabopaTOpuu U MpoMbIUIeHHOCTH. [ToHsTHe 0
karanuzarope. KpyroBopor kucinopoga B npupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YeHUE JJIS  IKUBBIX
OpraHu3MoB. Pa3pyiieHre 030HOBOTO CIO4.

TernoBor »hdEeKT XUMHUUECKOW pEakluy, TEPMOXUMUYECKHUE ypaBHEHUS,
DK30- Y DHIOTEPMUYECKUE peakuuu. TorumBo. Mcnonb30BaHue yriisi U METaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM ddekTe.

Bomopon — »memeHT W mpocTtoe BemecTtBOo. HaxoxkaeHnue Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [lonsitue o kuciorax u cossix. Mcnonb3oBaHue BOJOPOJIa B KAUECTBE
TOIUIMBA.



Bona. ®dusnueckue cBoucTBa BOAbl. Boma kak pactBoputesnb. PacTBOphI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@DakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YEIIOBEKA.

Xumudeckue cBoicTBa Bojabl. [lomstne 00 ocHoBanusx. Ilonsitue 00
uHIUKaTopax. KpyroBopoT BOABI B MOPUPOJE. 3arps3HEHUE MPUPOJHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukaims
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIE) W
HecosieoOpasyromue. MexayHapoaHas HOMEHKIATypa OKCHIOB. TpHBHAIBHBIE
Ha3BaHMS OKCHAOB. OU3NUECKHE U XapPAKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOJOW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[Tomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanus kucior. MexayHapoJlHass HOMEHKJIAaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroBa. Ilonmydenme xucnor. Kucmorel B
pUpPo/Jie, MPUMEHEHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: WIENOYM W HEPACTBOPUMBIE
OCHOBaHUA. MexXayHapoiHasi HOMEHKJIaTypa OCHOBaHMI. TpuBHaIbHbIE HA3BAHUS
ocHoBaHuM. Illenoumn, ux cBOWCTBa (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCUIAMH,
KUCJIOTaMH U COJISIMU) U crocoObl mojiydeHusi. HepacTBopumbie OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEI0YaMH)
U TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosieil. Duszndeckue
XapaKTepHblE XMMWYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. Ilomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHMUIA.

DKCIEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJIMYECTBEHHOE OMPEIECICHUE COAEPKaHUS KUCII0pOJia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, pacliO3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAIICHUs TOPCHHUS;

O3HaKOMJIEHHE ¢ 00pa3IaMyu OKCUIOB U OMMCAaHUE UX CBOMCTB;



NoJlyuyeHue, coOMpaHHe, paclo3HABaHME M HU3YYEHHE CBOWCTB BOJOpOJA
(ropenue);

B3aMMOJICHCTBHE Bofoposa ¢ okcuaom meau (11);

UCCIIEJOBAaHUE OCOOCHHOCTEM pPACTBOPEHMsI BEIIECTB C  Pa3jIMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

[IPUTOTOBIICHUE PACTBOPOB C OMNPEACICHHOW MOJIAPHOW KOHIEHTpALUEH
PacTBOPEHHOIO BEIIECTBA;

B3aMMOJIEMCTBHE BOJBI C METAJUIAMHU (HATPUEM U KAJIBLIUEM);

OIPEEIEHHE PACTBOPOB KUCJIOT U MIEJIOYEH C MOMOIIBIO MHAUKATOPOB;

UCCIIeIOBaHNE 00pa3l0B HEOPTaHUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB,;

u3ydeHue B3anMoaencTusa okcuaa meau (l1) ¢ pactBopoM cepHOI KHCIOTHI,
KHCJIOT C METAJJIAMU, PEAKIUI HEUTpAIN3aliY;

IIOJIy4YCHUE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHHME OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPa COJIH;

B3aMMOJIEUCTBHE TMIPOKCHUIA IMHKA C pACTBOPaMU KUCIIOT U LIEI0YEH;

pelIeHHE DKCIIEPUMEHTANBHBIX 337a4 1o Teme «OCHOBHBIE KJAacChl
HEOPTraHUYECKUX COCTAUHEHUIN.

Ilepuoguvecknii 3axkon u Ilepumoamueckas cucreMa XMMHYECKHX
jiemeHTOB /I. 1. MenaesieeBa

Crpoenrie aToMOB. XUMHUYECKast CBsI3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peaKuuu.

[TepBble MOMBITKU KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHe o
rpynnax (ceMencTBax) CXOJHBIX AJIEMEHTOB: HIEJOYHBIX U IIEJIOYHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHbIX (OJaropoJHbIX) raszax. OJIEMEHTBI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

ITeprnonnueckui 3aKOH. OTtkpblITHE ITepunoanueckoro 3aKOHA.
Ilepnonuueckas cucremMa xumuuyeckux odiemeHtoB [, . MeHnneneena.
Koporkonepuoanass u aiauHHomepuoaHas (opmel Tabmuuel «llepuognueckas
cucteMa xumuueckux snemeHToB /. 1. MenneneeBay. [lepuoasl u rpynmsl (A- u
b-rpymier).

Crpoenne aromoB. CocTtaB aTOMHBIX sjaep. M3orTomsl. PaguoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU W TMOAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBIC KOH(MUTYpALlMU W AJICKTPOHHO-
rpaduueckue Gopmyiabl aTroMoB. DPU3NYECKHM CMBICT TOPSAJIKOBOIO HOMEpA,
HOMeEpa Mepuoja U Ipymnbl djaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumuueckux 3neMeHToB [lepuoanueckoii cuctemsl Jl. . Menaeneena:
pacrnpejiesieHde 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
opoutansm. Gusnueckuit cmpica [lepuonnyueckoro 3aKoHa.



3aKOHOMEpPHOCTM HM3MEHEHUS paJnyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAIMYECKUX M HEMETAUIMYECKMX CBOWCTB II0 TpyHnaM M IEepUuoaaM.
M3MeHeHne KHUCIIOTHO-OCHOBHBIX CBOVWCTB COCAMHEHNN XMMHYECKUX DJIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKAa XUMHUYECKOrO JIIEMEHTa II0 €ro
noJioxkeHuto B Ileprnonnueckou cucreme /1. 1. Menaeneena.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W npaktuku. [[. V. MenneneeB — ydeHbId U
Irpak1aHUH.

OIEeKTPOOTPULIATENBHOCTh XUMHUYECKUX JJIEMEHTOB. XHMHMUYECKas CBA3b.
Buapl XMMHYECKOW CBS3U: KOBAJECHTHAs TOJISIpHAs CBSI3b, KOBAJCHTHAs
HEIOJISIpHAsA CBSI3b, MOHHAs CBs3b. MexaHu3Mbl 0Opa3oBaHHs KOBAJIEHTHOW W
MOHHOM CBSI3U. DIJIEKTPOHHBIE U CTPYKTYpHBIE (opMyibl BemiecTB. KaTnoHbsl u
AHUOHBI.

Kpucramnnmueckue u amopdHble BemiecTBa. THINBl  KpUCTANIMYECKUX
pPELIETOK: MOHHAsI, aTOMHAs1, MOJIEKYJIIPHAS U UX XapaKTEPUCTHUKHU.

Crenenp oxucienus. OrnpeneneHue CTENEHEH OKHUCICHUS aTOMOB B
OMHApHBIX  coeauHEHUsAX.  OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIE  PEAKLHUU.
[Ipoueccbl OKHUCIEHHMST M BOCCTAHOBJIECHHUSA. OKHCIMTENIM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHUI IPOCTHIX OKUCIATEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN U
paccTaHoOBKa B HUX KOA(P(OUIIMEHTOB METOIOM AJIEKTPOHHOTO OajaHca.

OKCIIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUM:

O3HAaKOMJIEHUE C 00pa3laMyd METAIJIIOB U HEMETAJJIOB;

MOJEIUPOBAHUE CTPOCHUS MOJIEKYJl IIPU IIOMOIUHA PUCYHKOB, MOJCIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYII;

IIPOBEJECHNUE  OIBITOB, WJUIIOCTPUPYIOIIUX  MPHUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUHN (TOPEHHE, PEAKIIMH PA3JIOKECHHUSI, COSTUHEHUS ).

MesxknpeaMeTHble CBA3H

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHbIX
MOHATUH, TaK ¥ TIOHSATHM, IPUHATHIX B OTAEJIbHBIX €CTECTBEHHBIX HAYKaX.

OO01Me ecTeCTBEHHO-HAYYHBIE TIOHSTHS: ABJICHHUE (MPOLECC), HAYYHBIHN (aKT,
TUIIOTE3a, TEOpUs, 3aKOH, AaHaju3, CHHTE3, KiacCUpUKalus, MNEpUOJUYHOCTD,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEITb.

®duznka: sBICHUS NPUPOAbI, (PU3MYECKUE SIBICHHS, BELIECTBO, TEIIO,
bu3nyeckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHME BEIIECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,
CTPOEHHUE Ta30B, KUJAKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) TEJ, IEKTPHUECKUIM
3apsiz, KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, porocunTes, mporeccbl 0OMeHa BEIECTB.



['eorpadusi: armocdepa, ruapochepa, MHUHEpanbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

Texnonorus: TexHochepa, IPOU3BOJCTBO, XUMUIECKAE TEXHOJIOTHH, CHIPBE,
KOHCTPYKIIMOHHBIE MAaTEPUAJIBI.

9 KVIACC

BemecTBo M XMMHUYeCKasi peaKIus

[ToBTOpeHHe W yriyOneHHe 3HAaHUN OCHOBHBIX DPa3leloB Kypca & Kiacca.
Crpoenue aromoB. CBoiicTBA aTOMOB  XHMHYECKHUX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE U Ka4eCTBECHHBIC XapaKTEPUCTUKHU (pamuyc,
ANEKTPOOTPULIATENBHOCT, SHEPIUs MOHM3ALINN). [TocnenoBaTenbHOCTD
3allOJIHEHUSI DJIEKTPOHHBIX OpOHTanIeil aTOMOB MaibIX nepuoaoB. OcoOeHHOCTH
3a0JJHEHUSI  BJIEKTPOHHBIX  opOMTaned  aToMOB  OOJBIIMX  MEPUOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE NPEACTABICHUUA O
ctpoeHnu aroma. CTENneHb OKHUCJIEHUST W BaJEHTHOCTh. I[IpencraBiieHne o
IIEPUOIUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(371EKTPOOTPULIATENBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOIICTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUJPOKCUIOB) OT CTPOCHUSI aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpIOM, JKHUIKOM M Tra3000pa3HOM
COCTOSIHUM. Buabl XUMHYECKON CBA3U: HOHHAs, KOBAJICHTHAs (HEMOJISIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MeXaHU3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3H.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baanbca). Tunsl KpUCTALTMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUIM4YeCcKas,
MOJIEKYJIIpHAsE — 1 OCOOEHHOCTH UX CTPOCHHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUMNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMHUUYECKOU CBS3HU.

OCHOBHBIE  3aKOHOMEPHOCTHM  MPOTEKAHUS  XUMHUYECKHX  PEAKIUU.
Knaccuduxanys XUMUYECKUX pPEaKIUi MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy Yy4YacTBYIOIIMX B PEaKIMUU BEIIECTB, MO TeroBoMy 3ddexTy, To
U3MEHEHHUIO CTETNeHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, o arperaTHOMY COCTOSIHUIO PEarupyroliruX BEIECTB).

DJIEMEHTbl XMMUYECKOM TEPMOJAVMHAMHUKH. OHEPreTUKa XUMHYECKHX
peakuuii. TeruioBoit 3pPexkT XUMHUECKONW pPEaKIuu. DK30- U IHIOTCPMUUYECKHE
pEaKUUU, TEPMOXUMHUUYECKHE YpPABHCHHUS. BBIUMCIECHHUS NTO TEPMOXUMHUYECKHM
YPaBHEHUSIM.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM pEAKIMHU. 3aKOH ACHCTBYIOIIMX Macc.
DaKTOpHbI, BIUAIONIAE HA CKOPOCTh XMMHUYECKON PEaKIMU. DHEPrusl aKTUBAILUU.
[Tonsitue o katammze. depmentsl. UTHTHOUTOPHI.

[Tonsitue 06 0OpaTUMBIX ¥ HEOOPATUMBIX XUMHUYECKUX peakiusax. [Torstue o
XMMHUYECKOM paBHOBecuu, mnpuHuun Jle Ilarense. VYcnoBus cmelIeHUs



XUMHYECKOr0 paBHOBecHs. DakTophl, BIUSIOLIME HAa COCTOSSHUE XUMHUYECKOTO
paBHOBecus. [IporHo3upoBaHrMe€  BO3MOKHOCTHM  NPOTEKAHUSI  XUMHUYECKUX
MPEBpAICHUN B PA3JIMUHBIX YCIOBUSIX HA OCHOBE MPEACTABICHUN 00 M3yUYECHHBIX
AIEMEHTAX XUMUYECKOW KHHETHKU U TEPMOJUHAMUKH.

OKHUCANTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTh OT CTEIEHU
okuciieHusl. Baxubie okuciauTenan v BocctaHoBuTenu. CocTaBiieHHE YpaBHEHUMH
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HCIOJb30BAaHUEM  METOjIa
AJIEKTPOHHOTO OaliaHca.

DIIEKTPOJIUTHYECKAsA JuccolManus. XHUMUYECKHE pEaklMH B PacTBOpax.
Teopust  SIEKTPOIUTHYECKON  aucconmanuu. PacTBopeHue kak  (U3HKO-
xuMuueckuit npotecc. [loHaTre o ruapaTax U KpUCTAIIIOTHIpaTax. DIEKTPOIUTHI
U HEdNeKTponuThl. KaTWoHbI, aHHOHBI. MexaHu3M AUCCOIMALMM BEUIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U CJIa0ble 3JICKTPOJUTHI.
Crenenp guccouualnny, KOHCTaHTa Auccouuanuu. MIOHHOE MPOU3BEIAEHUE BO/IBI.
Bopoponueiii  mokazarens. WHAMKATOpPBL. DJIEKTPOJIUTHYECKAS AUCCOLMALA
KHCJIOT, OCHOBAHMI U COJICH.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUN HOHHOTO OOMEHa.
MonekynsipHbl€, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUS peakiuil. CBoiicTBa
KHUCJIOT, OCHOBaHUW M COJieH B CBETE NPEACTaBICHUU 00 AIEKTPOJIUTHYECKON
nucconuanu. KauecTBeHHbIE peakiiui Ha HOHBI.

I'mpaponm3 conen. XapakTep cpeabl B BOJHBIX PACTBOPAX COJICH.

OKCIIEpUMEHTAIbHOE H3YYCHUE BEIIECTB U SIBJICHUI: O3HAKOMJICHUE C
MOJEISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPTraHMYECKHX BEIIECTB — METAIOB U
HeMeTaJuioB (rpaduTa U anmasa), CI0XKHBIX BEIECTB (XJIOpHIa HATPHS);

UCCIIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW peaKIuu OT BO3ICUCTBUS
pa3nuYHBIX (AKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOLTUE 00PATUMOCTh XUMUUYECKHUX PEaKIINM;

WCCIIEIOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, MpoOIEccCa AUCCOLHUALIAU
KHCJIOT, IIIEJI0YEH U COJICH;

MPOBEJICHUE ONBITOB, WLIIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIIMii
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);

MpUMEHEHUE UHANKATOPOB (JIaKMyca, METUIIOpaHKa U (deHondTaienHa) s
OTpeIeNICHHs XapaKTepa Cpe/ibl B paCTBOpax KUCJIOT, OCHOBAHUM U COJIEH;

MPOBEJICHUE  ONBITOB, WJUIIOCTPUPYIOIIUX  TIPUMEPhl  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii (rOpeHHe, peaKkiuy Pas3JIoKEHUs, COSTUHECHMUS );

pacrio3HaBaHWE€ HEOPraHWYECKUX BEIIECTB C TMOMOINbI KaueCTBEHHBIX
pEaKUHil HA UOHBIL;



pElIEHHEe SKCHEPUMEHTANBbHBIX 3a7ad 1o TeMmaMm: «OKHCIHUTENIBHO-
BOCCTAHOBUTENIbHBIE peakuum», «l'mapoaus conei», «OIEeKTpOIUTHYECKAs
TV CCOLIHAIIUS.

HemeTaJsibl 1 X COeIMHEHUS

OO6mast xapakTepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMeTasIoB. (CpaBHUTENbHAs XapaKTEPUCTHKA
COEIMHEHUI HEMETAJIIOB.

OOmast xapakTtepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Ppuanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3auMoJI€MicTBHE C  METajUlaMHM, HEMeTallJlaMH,  BOJOM,  IIEJI0YaMH).
XmopoBonopoa. CoJiiHass  KHCIOTa, XHMHUYECKHE CBOMCTBA, IOJY4YEHHE,
npumeHeHue. JlelictBue xyiopa M XJOPOBOAOPOJA HA OPraHU3M 4YeEJIOBEKa.
BaxHeilmme Xxjgopuapl W HMX HaxoxiaeHne B npupoxe. llomsatue o
KHCIIOPOJCOIEPKAIIUX KUCIOTaX XJIOpa U UX COJIAX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTENEHU
okuciieHusi. CTpoeHue U pU3NYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHBIE MOAU(UKAIIMKM KUCIOpOAa U cepbl. XMMHUYECKHUE CBOICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAIaMH, METaJIlaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHOW Kkuciotamu). CepoBOJOpPOA, CTpPOEHHE, (UHMUYECKUE U
XUMHUUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHUCTas KHCIOTa M €€ COJIH.
Cepnass kucioTa, (Qu3nueckue M XUMUYECKHE CBoMcTBa (0OmMe Kak
NpeacTaBUTeNs Kiacca Kuciaor u crneurduueckue). Conu CepHON KHCIOTHI.
XUMHUYECKHE PEaKINH, JeKallhue B OCHOBE MPOMBIIIIEHHOTO Coco0a MoayyeHus
CEpHOM KHCHOTHI. lIpencraBieHns 0 XMMHUYECKOM MPOU3BOJCTBE U CBA3AHHBIX C
HuM npodeccusix. [Ipumenenne cepHoll KUCIOTHI U cylbdartoB. KauecTBeHHbIE
peakuuu Ha cynbGuUT-, CynbPua- U cyibhar-aHnoHbl. HaxoxaeHue cepsl u ee
COCIMHEHUH B TMpupoae. XHUMHUYECKOE 3arpsA3HECHHE OKPYXKAIIEH Cpebl
COEIMHEHUSAMH Cepbl (KUCIOTHBIE JIOXKAM, 3arpsi3HEHHUE BO31yXa), CIIOCOOBI €ro
IIPEIOTBPAILCHUS.

O6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHNU OKUCIICHUSI.

A30T, pacnpocTpaHeHHe B MpUpojie, (puznueckue U XUMUYECKHE CBOMCTBA
(B3aMMOJENCTBUE C METaJIaMH, BOJOPOAOM, KuciopoaoM). KpyroBopoT azora B
npupoje. AMMHUAK, ero (u3MUecCKhe M XHMHUYECKHME CBONCTBA (OKHUCIIECHUE,
OCHOBHBIE CBOWMCTBAa BOJHOI'O pacTBOpa), NPUMEHEHUE M IOJYyYEHUE B
Ja00paTopud U MPOMBINUICHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBINA
MexaHu3M ero ooOpazoBanusd. Conu aMMOHUA, UX (U3UUECKHE U XHUMHYECKUE



CBOMCTBa (pa3loXeHue U B3aUMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBeHHas peaknus Ha woHbl amMMoHMs. Okcuubl azora (I, I, I, 1V, V).
AzoTuctas kuciaoTa. A30THast KUCJIOTa, €€ MoIy4eHue, (PU3nUecKue U XUMHUECKHe
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS KJacca KUCIOT U crheludpuyecKue),
npuMeHeHue. XHUMHUYECKHE PEaklUM, JIeKalIUe B OCHOBE MOJIYYEHHS a30THOMU
KHUCJTIOTHI B MPOMBINUIEHHOCTH. HutpaTtsl u HuTputhl. KauecTBeHHbIE peaknuu Ha
HUTpaT- ¥ HUTPUT-AaHHOHBI. XHUMHUYECKOE 3arps3HEHHE OKPYXKAIoUIell cpesbl
COCMHEHHUSIMH a30Ta (KUCJOTHBIE MOXAM, 3arps3HEHHE BO3AyXa, IOYBBI U
BOJIOEMOB).

docdop, amrorpornHeie Moaudukanuu QGocdhopa (O6enbli U KpacHBIN
docdop), puznueckre U XUMMUIECKHE CBOMCTBA (B3aUMOJCHCTBHE C METAJIaMHU,
KHUCTIOPOJIOM, TaJlOT€HaMU, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcunpr pochopa (Ill, V), dochopnas kucnora, puznueckne M XUMHUECKHE
cBoiicTBa, nosyueHue. Kauecrsennas peakuus Ha gocdar-uonsl. [IpeacraBnenus
o ranoreanax dpocdopa (111, V).

[lonsiTue 0  MHHEpaNbHBIX  yAOOpeHHsX. A30THbE, (OChOpHEIE,
KOMILJIEKCHBIE yA0OpeHHsl. XUMHUYECKOE 3arps3HEHHE OKpPYXaIoLeld cpeibl
COEIMHEHUSIMU a30Ta U pocdopa.

O6mast xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHN OKUCIICHHUSI.

VYrnepon, aminorponssle Moguukanuu (rpadur, anmas, QyJuiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE W XHUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB
(B3aUMOJICHCTBHE C METaNIaMU, HEMETalIaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U
cepHoit kucinoramu). [lonsitue 06 amcopOuuu. KpyroBopoT yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux GU3NYECKUe U XUMUYECKHE CBOMCTBA, IEUCTBUE Ha JKUBbIC
OpPraHU3MBbl, MOYYCHHE U MPUMEHEHHE. DKOJIOTUYECKUE MPOoOIeMbl aTMOC(EpHI,
cBs3aHHbIe ¢ okcuaoM yriepona (IV). VronpHas kuciota W ee COJU, HUX
¢usznyeckue U XMMHYECKHE CBOWCTBA, MOJydeHHE U npuMmeHeHue. KapOoHatsl,
ruipokapOoHaTel, WX cBoWcTBa. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH U CEITBCKOM
XO3SMCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja: yriieBoAOpoabl (MeTaH, 3TaH, THJIEH, aleTHJICH), 3TaHOJI, TJIMLEPHH,
YKCyCHas KucioTa. [IpupoaHbie UCTOYHUKHK YTIIEBOAOPOIOB (yroiib, MPUPOTHBIN
ra3, He)Th), NPOAYKTHI X NEPEPabOTKU, UX POJb B OBITY U MPOMBIIICHHOCTH.
[TonsiTne 0 OMONOTHYECKH Ba)KHBIX OPTaHMYECKHUX BEIIECTBaX — JKHpax, Oeikax,
yIiaeBoJax — M UX pOJM B JKU3HU deloBeka. EIMHCTBO OpraHMveckux u
HEOPTaHWYECKUX COCITMHCHUU.

Kpemuuii, ero ¢usmyeckue u XUMHUYECKHME CBOWCTBA (B3aMMOJIEUCTBHE C
MeTaJlJIaMH, KHCIIOPOJOM, YTJIEPOJOM, TaloTeHaMH), MOTyYeHHEe W MPUMEHEHHE.



Ponw xpemuus B npupoje u texuuke. Oxkena kpemuus (1V), kpemHueBast KUcjoTa,
CHJIMKATHL: (pU3MUecKre M XMMHUYECKHE CBOMCTBA, MOJY4YCHHE U MPUMEHEHHE B
OBITY M MNPOMBIIIIEHHOCTH. BajkHeWIne CTpOUTENbHBIE MAaTEpHUAIIbl: KEpaMHKa,
CTEKJIO, IIEeMEHT, O0eTOH, eye300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

bop. Ocobennoctu crpoenus aroma. OOmye npeacTaBIeHUs 0 PU3UIECKUX
Y XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

OKCHEpUMEHTAIBHOE U3YUECHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TAIOTEHUIOB);

MPOBEJICHUE ONBITOB, OTPAXKAOIMIMUX (U3MUYECKUE M XMMHUYECKHE CBOMCTBa
raJIOr€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHUE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPUI-, OPOMHUJI- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHUI;

HaOJIO/IeHHe  Tporiecca  OOyrJIMBaHUS ~— caxapa  [OJ  JIEUCTBUEM
KOHILICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4EHUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

MPOBEICHUE KA4YEeCTBEHHBIX peakluid Ha cyabPua-, cyinbPuT- U cyibdar-
VOHBI U HAOJIIOICHUE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHUM, 00pa3liaMu a30THBIX U POCPOPHBIX yI0OpEHHI;

nojilyueHue, coOupaHue, pacrno3HaBaHUE W M3YUYEHHE CBOICTB aMMHaKa,
W3YyYEHUE CBOMCTB COJIE aMMOHMS;

MPOBEJICHNE KAUE€CTBEHHBIX PEaKIMi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHBI U U3YUYECHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3y4E€HUE B3aUMOJICVCTBHUS KOHUEHTPUPOBAHHONW a30THOM KUCJIOTHI C MEBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

O3HAKOMJICHUE C MOJICTISIMA KPUCTAJUTMYECKUX PEIIeTOK ajamasa, rpadura u
dbymiepena, ¢ mporeccoM afcopOLUUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

HoJilyuyeHue, coOupaHue, paclo3HaBaHUE M U3YyUYEHHE CBOWCTB YIJIEKUCIIOIO
rasa;

MPOBEICHHE KAauyeCTBEHHBIX pEaKIUid Ha KapOOHAT- M CUJIMKAT-UOHBI U
U3y4YeHHUE MPU3HAKOB UX MPOTEKAHMUS;

M3y4YeHHUE B3aMMHBIX MPEBPAILEHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HaKOMJIEHHE C oOpa3liaMyd MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pelIeHne SKCIEePUMEHTANBHBIX 3314 10 TeMe «BakHele HeMeTaibl U uX
COEJIMHEHUSD.



MeTtaJiibl 1 X COeIMHEHUS

OOmme cBoiictBa MeTaioB. OOmas XapakTepUCTUKAa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX NOJIOKEHHUs B [lepronnueckon cucreme
xumMuueckux 35emeHToB . 1. MenaeneeBa u ctpoenust atomoB. Metaisl A- u b-
rpymi. CTpOo€HHE MPOCTBIX BEIIECTB — METAUIOB. MeTramndeckass CBA3b U
MeTaJuIMYecKasi KpUCcTaJuInuecKas penieTka (IpUMUTUBHASL KyOndeckas, 00bEMHO-
LIEHTPUPOBAHHAS KyOHnueckas, IrpaHELEHTPUPOBAHHAS KyOHnueckas,
reKcaroHajibHasl IJIOTHOYNAKOBaHHAs). 3aBUCUMOCTb (DU3MUECKUX CBOWCTB
METAJJIOB OT CTPOEHUSA KPHUCTAIUIOB. OJEKTPOXMMHYECKUWA psAl HANPSKEHUN
MeTauioB. O0IKUe XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METaJUIOB, METAILTYPrUsl. DIEKTPOIN3 PacIiljlaBOB U PACTBOPOB COJIEH KaK OJUH W3
crioco00B TMoyydeHuss MeTauioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CcrocoObl 3alMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3sa). [IpyMeHeHre MeTalIOB U CIUIABOB B OBITY U MMPOMBIIIEHHOCTH.

Memannwvt A-2pynn

[[lemounble MeTauIbl: NONOXKEHHUE B [leproanueckoil cucTeEME XUMUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHUE B IPUPOJE.
duznyeckre U XUMHYECKUE CBOMCTBA (HA MpUMepe HATpUsl U Kajus), MOJTyYeHHE.
Oxkcuapl ¥ TUIPOKCHUIBI HATPUS U Kanusl. [I[puMeHeHre MeN0YHbIX METAJIIOB U UX
coeMHEHNI. brosornueckast pojap HaTpUs U KaJusl.

[[lenoyno3emenbpHbIE METaJUIbl MAarHuii MW KaJblMH: IIOJIOXKCHHE B
[lepnognueckon cucreme xuMmuueckux sneMeHToB [[. MI. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B npupozae. Gusndeckne 1 XUMUYECKUE CBOMCTBA MarHUs
U Kanpuus. BaxkHelmume coelUHEHUs KalblUMs U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOWCTBa, NMpuMeHeHue. JKecTKOCTh BOJbl M CHOCOOBI €€ YCTpaHEHHS.
KpyroBoport kanbius B IpUpOAE.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOXJAcHHE B mpupone. Pusnyueckue u
XMMHUYECKHUE CBOICTBa amtoMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCHUJA U TMAPOKCHUIA
anmoMuHUSA. [I[puMeHeHne aatOMUHUS U €r0 CIUIABOB.

Memannwvt b-2pynn

OOmast xapakTepUCTHKa MeTauioB b-rpynm (MOOOYHBIX  MOATPYMM):
nojnoxxkeHue B llepuomnueckor cucreme xumuueckux dnmemeHtoB . U
MenpeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBJieHUE «IpoBajay 3JIEKTPOHA Ha
pUMeEpe CTPOEHUSI aTOMOB XpOMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUS aTOMOB
d-2JIeMEHTOB, CTENEHW OKHCICHHS AaTOMOB B COCJIMHCHHSX. 3aBHCHMOCTh
KHMCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB META/UIOB OT 3HAYECHUS
CTENIEHU OKHCIICHUS 3JIEMEHTA B COCIMHEHHH (Ha MPUMEPE COEAMHEHHM XpoMa).
[IepBOHauYabHBIE TPEACTABICHHS O KOMIUIEKCHBIX COEUHEHUSX.



Menps u cepebpo: CTpOoeHHE aTOMOB, CTENEeHU OKucieHus. OOIue Kparkue
MPEACTABICHUS O (PU3NYECKUX M XUMHYECKHX CBOMCTBAX TMPOCTBHIX BEIIECTB
(B3aMMOJAEHCTBHE C KUCIOTAMHU-OKUCITUTEISIMU), 00 UX OKCHAAaX, THAPOKCUAAX U
coJIsiX, UX mpumeHeHuu. [IpeacTaBieHus 060 aMMHUAYHBIX KOMIUIEKCax cepedpa u
Meu. KauecTBeHHbIE peakIuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cCTpoeHuEe aTOMa, CTENIEHb OKUCIECHUS. XapaKTePUCTUKA (PU3NUECKUX U
XUMHUYECKUX CBOMCTB, IPUMEHEHHE, aM(pOTEPHBIE CBOMCTBA OKCUIA W THAPOKCHIA.
KaudecTBeHHbBIEC peaKIIMu HAa KaTUOHBI IIMHKA.

Kenezo: cTtpoenue atoma, CTEneHH OKUcieHus. HaxoxzaeHue B mpupone.
Pu3nuecKue U XUMUYECKHE CBOMCTBA JKeJe3a, IpUMEHEHUe. buonornyeckas poib
xenesza. Oxcuapl, ruapokcuasl u conu keneza (1) u xeneza (Ill), ux cocras,
CBOMCTBa U TonyuyeHue. KadecTBEHHbIE peaklMM Ha KAaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xkenes3a. [Ipon3BOJCTBO yyryHa U CTallu.
DKoJlIoruYecKue MpoodIeMbl, CBI3aHHBIC C METAIUTYPTHYECKUMHU MPOU3BOJICTBAMH.

OKCIEpUMEHTAIIBHOE U3YYCHUE BEIIECTB U SIBJICHHI:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMU;

MOJEIUPOBAHNE METAINYECKON KPUCTAINIMUECKOMN PEIIETKY;

M3YYEHHE B3aMMOJICHCTBUS METANIOB C BOJIOM, C pAacTBOpaMHU COJEH H
KHUCJIOT, UCCJIEAOBaHUE MPOIIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (l1) u
MOJINJIa KIS, KOPPO3HH METAILJIOB;

M3y4yeHHE OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIOB KaJIbI[Us W HATPUS C
BOJIOM, UX TUJPOKCUIOB — ¢ okcuaoM yrieposa (1V) u kucnoramu;

U3y4YeHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJIBIIUS, )KECTKON BOIBI;

M3yYEHHUE TIPOIIECCOB TMOJIYUYECHHS] THUIAPOKCHUIOB >Kejie3a, UX XUMUUYECKHUX
CBOICTB;

M3y4YeHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIIMi Ha MOHBI (MarHusl,
KaJIbLIMs, aJTIOMUHMS, [IMHKA, JKene3a (2+) u xkenesa (3+), meau (2-+);

HAOJIOZICHUE U OMHMCAaHUE OKpAIllMBaHUS TJIAMEHU WOHAMHU HATPUSs, Kalvsi U
KaJIbITUS;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCHIA ATIOMHHUS, THAPOKCHUAA
xpoMma (I11) u ruapokcuaa nuHKa;

pelIeHHE HKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxkHellne MeTamibl U UX
COEJIMHEHUSD.

XUMHA M OKPYKAOLIAA Cpeaa

BemectBa 1 Marepuanbsl B MOBCEIHEBHOW KW3HM 4YeJIOBEKa. BakHeumue
BEI[ECTBA M MaTepualbl, 00JacTH WX MPUMEHEHHs. be3omnacHoe HCIOIb30BaHUE
BCIIIECTB M XMMHUYECKHX peaknuii B ObITy. llepBas momomp mpu XUMHYECKHUX
0’KOTaxX M OTPaBJICHUSIX.



OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XHUMHUS M 310pOBbE. 3HAUYECHUE
U3y4aeMbIX XMMHUYECKHUX 3JIEMEHTOB U MX COCOUHEHHH Ui (QyHKIMOHHUPOBAHUS
opranusma uenoBeka. [lorstre o 310poBoM o0pase KU3HH.

XUMUYECKOE 3arpsA3HEHHNE OKPYKAIOIIEH cpeibl. DKOJIOTHYECKUE TPOOIIEMBI,
CBSI3aHHBIE C COEAMHEHUSMH YTJIEPOAa, a30Ta, CEPBI, TAKEIbIX MeTaioB. [loHsaTue
o [IJIK. Ponp XMy B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

Mesicnpeomemmunie céazu

Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HOHSTUMN, TaK U MOHATUHN, IPUHATHIX B OTACIbHBIX ECTECTBEHHBIX HAyKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHS: ABJIEHUE (TIPOIIeCC), HAyYHBIN (akKT,
TUMOTE3a, TEOpHsl, 3aKOH, aHalu3, CHUHTE3, KiIaccu(UKalMs, NEePUOAUYHOCTD,
HAOJIIOJIEHUE, HKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHUE, MOJENb, TEXHOJOTHS,
MaTepHaJbl.

®dusuka: BEIIECTBO, TEIO, (PU3NUYECKUE BEIUYMHBI, €AUHMIIBI HU3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEILECTBA, CTPOEHUE Ta30B, XUAKOCTEM W TBEPAbIX (KPUCTAUIMYECKHX) TeEl,
KpUCTaJUIMYECKasl PEIIEeTKa, 3JEKTPOH, SAIpO aTroMa, IPOTOH, HEUTPOH, HOH,
HYKJIWJ, U30TOIbI, KBAaHTBI, PaIMOAKTUBHOCTb, alib(ha-, OeTa- U raMMa-u3Iy4eHHeE,
ANEKTPUUECKUI 3apsili, MPOBOAHUKH, MOTYTPOBOJIHHUKH, TUIIEKTPUKHU, COTHEUHBIN
CIEKTP, pa3yiokKeHUe OeI0ro CBeTa B CIEKTP.

buomnorus: sxocucteMa, ouocdepa, GoTocuHTE3, MPOIIECCHl OOMEHA BEIIECTB,
MUHEpPAJIbHBIE YAOOPEHUs, MHUKPOIJIEMEHTbl, MaKpPO3JIEMEHTbI, NHUTATEIbHbIC
BEILECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
M0JIE3HBIE HUCKOIAeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI, IJIAHETA 3EMJIS.

TexHonorus: CTPOUTEIbHBIE  TEXHOJIOTMHM,  CEJIbCKOXO3SMCTBEHHBIC
TE€XHOJIOTHH, TEXHOJIOTUH 3JIEKTPOHHON IPOMBIIUIEHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMA U AYXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT IpolleccaM CaMOMNO3HAHUsS, CaMOPAa3BUTHUA M  COLMATU3ALMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAllUMd W
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPHUYECKOMY HACIEIUI0, MOHMUMAHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3HO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUM
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAy4YHOT'O MO3HAHUS JJII Pa3BUTHUS KaXKJOTO YeJIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAlUS W UWHTEPEC K OOYy4YeHWI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS adbHEHIIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH W3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpAIICHU:d C
XUMUYECKUMU BEILIECTBAMU B YUCOHBIX U )KU3HEHHBIX CUTYyaIIUX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEAOBATEIBLCKON NESITEILHOCTH KaK
BBICOKO BOCTPEOOBAaHHOUW B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MPOQEcCusiM, CBSI3aHHBIM C XMMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOXHOCTH CaMOpEaIM3allui B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHUE HEOOXOAMMOCTH OTHOIIICHUS K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKpY)Kalollel Cpelibl; OCO3HaHUE TIJ00AIbHOTO XapakTepa HSKOJOTHYECKUX
npo0ieM U MyTel UX pEelIeHUs; CIIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJTy4aeMbIe
MIpU U3YYEHUU XUMHH, JUIsl PEUICHUS 3a/lad, CBS3aHHBIX C OKPYXAIOIIEH cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOIHON, TEXHOJIOTHYECKOM M COLMAJIbHOW Cpell; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl 00y4YaIOIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOCHHUE MEXIUCIUTIIMHAPHBIX (MEXKIPEIMETHBIX) TTOHSATHUN, OTPaXKarOIINX
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIHHBIMU YYCOHBIMHU JIEUCTBUAMH (I1O3HABATEIIbLHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIMA, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTU
oOyuJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, MO3HABATEIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHSITHHA (BBIACIATh UX CYIIECTBCHHBIC
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000mIaTh, BBHIOMpPATh OCHOBAHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIY OOBEKTaMH HW3Y4YCHUS, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (TIPEAMETHBIC M METApPEIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIICHUU Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCJIbHBIX TMPEACTABICHUA XapaKTepU30BaTh H3ydaeMbie
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETHYECKOM YPOBHSIX B YyYeOHOW TO3HABATEIBLHOU U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (PAKTHI, BHISBIISATH
u (QopMynupoBaTh MpodJieMy, ONMPEACNATh Iedb W 3aJa4yd, COOTBETCTBYIOIIWE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSTEIHLHO TPOTHO3UPOBATH PE3YJIBTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(MOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHGOpMAIIMIO, 3HAYUMYIO Ui pEIIeHUs y4eOHOM 3aJayu; yMEHHS NPUMEHATH
pa3MyHble METOJAbl U (POPMYJIMPOBATH 3alpoChl TMpPU TOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOJTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHUCTEMBI; CAaMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYIO (OpMYy MpEIACTaBICHUS
uHpopmaruu (cxembl, Tpa@uKd, IUArpaMMbl, TaOJHIIbI, PUCYHKH U JpYyrue
dbopMbl); yMEHUSI UCIIOJIb30BAaTh HAYYHBIN $I3bIK B KAu€CTBE CPEACTBA pabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3nudeckue u
MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBI, (hOpMyIbl, a0OpeBHaTypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U NPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh IMOJYUYEHHBIC PE3yJIbTaThl MO3HABATEIBLHON ESTEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Ipe3CHTaIuen
pe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNIbCKON
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(MJIM) TUCKYCCUU 3a]aBaTh BOMPOCHI MO 00CYkK/1aeMON TeMe U BBICKA3bIBaTh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNSITh CBOIO POJib, PACHPENesaTh 3aJaud MEXIy
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE yueTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3UIIMM, y4acTBOBATh B
o0CyXJeHUH, OOMEHE MHEHMSIMHU, «MO3TOBOM IITypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh COCcOo0 perieHusi yueOHON 3a1a4un (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO padOTy MPHU PEUICHUN YYeOHOH Min
UCCIIEIOBATENICKOM  3aJjaud; HAa  OCHOBE  MOJYYCHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 000OIIEHNUS W BBIBOJBI, MPOTHO3HPOBATH BO3MOXHOE Pa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3YJbTATHI: COOTHOCUTH CBOM JIEHCTBUS C
IUITAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBIISTh CAMOKOHTPOIb JIEATEIbHOCTH;
KOPPEKTHPOBATDH CBOIO JEATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ynbTaThl OCBOEHUS MPOrpaMMbl MO XUMUU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJIIET PEAIU30BHIBATH YIIyOJIEHHOE H3Y4YeHHE KaKk B paMKax
OTIEIBHBIX KJIACcCOB, TaK M B paMKax pealu3alid HHIUBHIYaIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JeTajJbHEe OCBOMTbH MaTepHall, OBJIAJETh PaCIIMPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMHUSA»; OCHOBbI HAYYHOTO MBIIUICHUS;, BHUAbI ACSITEIBHOCTU IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 knacce y oOywaromerocs OyayT chopMupoBaHbI
CIICIYIOIINE TPEIMETHBIC pPe3yJabTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pACKpBIBATh CMBICJ OCHOBHBIX XUMHYECKHMX IOHATHH: aTOM, MOJICKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJIHAS), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KMCJIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIM OKCHJA, aM(POTEpHBIA THUAPOKCHA, XUMUUYECKas peakius,



KJaccu(UKaIMs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0KCHUsI, PEaKITUU
3aMEIICHUsI, PEaKIMi OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHAas OpOWTAIIb,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpallvs BEIIECTBA B
pacTBOpE;  BIIEKTPOOTPUUATEIIBHOCTh, CTEIEHb OKUCJICHHS, OKHUCIUTEIH |
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH T MOHATHUS NP ONIMCAHUU BEIIECTB U UX NPEBPAILCHUN;

WCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJISi COCTaBIECHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEAEICHHOMY KJIACCy COE€IMHEHUM 10 (hopMysiaM, BUbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
T€OpPHUH, 3aKOHA ABOTaJIpO U €ro CICACTBHM, MPEACTABICHUNA O HAYYHBIX METOAAX
MO3HAHHS, B TOM YMCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YYCHUS XUMUUYECKUX PEAKLIUM;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKUX JJIEMEHTOB OT UX NOJ0KeHU B [leproanueckoii cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATUS «TJaBHas moiarpymna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Maneie mepuoab» U «OO0JbIINe
IIEPUOIBI»;

COOTHOCUTH 0003HAYEHHUs, KOTOpble UMeroTcs B Tabsmie «llepuoanueckas
cucreMa xumuuyeckux aneMmeHtoB J[. WM. MeHaeneeBa», C€  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsjl
a1ipa, 00IIIee YMUCIIO AIEKTPOHOB U PacHpe/IeICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO
TeroBoMy G DEKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
IPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHOB, KHUCJIOT, OCHOBAaHUN M COJIEH, TEHETUUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpaMU MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHUIX;

OOBSICHATH U TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO Maccy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTa B COCMHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JEMEHTa MO (QopMyJie COCTUHEHUs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE, MOJSIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3€ — [ W3YYCHHS CBOWCTB BEIIECTB U
XUMHYECKUX PEeakli, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U MBICICHHBIN) — AJis
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPaBHEHHUS TPOCTHIX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMM, MTPOUCXOSAIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBICHATD
MPUYUHBI MHOTOOOpa3nsi BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSAMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnogaTh  mpaBuwia  Oe3omacHOW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M O0OpyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB W MPAKTHYECKHX pPabOT MO TMOJYYCHHUIO M COOMpPaHHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIAQJCHHE OCHOBAMHM XMMHYECKOW  TIPaMOTHOCTH,
BKJIIOYAIOLIEH yMeHHUs1 0€30MacHOro oOpalleHus C BEIIeCTBAMH, HUCIOIb3yeMbIMU
B IOBCEIHEBHOM >KM3HU, a TAK)KE€ 3HAHHWE MPABUII MOBEICHUS B LIEISAX COEPEKECHHUS
3JI0POBBS U OKPY’KAIOLEH CPEIbl.

K xoHmy oOyuenuss ¢ 9 kaacce y oOyuwarmierocss OyayT c)oOpMHUpPOBaHbI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUsI, XUMHUYECKasl peakiys, TerIoBor 3(eKT peakiuu, MOJb, MOJISPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLHMHU, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBA3b, CWiIbl BaH-nep-Baanbca), KOMILIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE DPEIIeTKH (MIpUMHUTHBHAS KyOuueckas, 00bEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METAJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJMHAMUKH KaK OJHOM M3 TEOpPETUUECKUX OCHOB xumuu; [1/1K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINM;

ONpPEAEHATh BAJICHTHOCTh U CTEIEHb OKHUCJIECHUS XUMHUUYECKHUX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmynaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJNTMYECKOW) B HEOPraHMYECKUX COCAUHEHMSX, 3aps]l HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIcH Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCBHIBATH W XapakTepu3oBaTh TaONMuHyr0 ¢opmy Ilepuoanueckoit
CUCTEMBl XMUMHYECKHMX DJIEMEHTOB: pa3nyaTh MOHATUA «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpenesieHueM JJIEKTPOHOB [0 SHEPreTUYECKUM YPOBHSIM, MOJAYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB Y THAPOKCHUJOB) B MpeJeiax MaJbIX MEPUOJIOB U TJIABHBIX MOJTPYII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTUUECKON TUCCOMALINY, 3aKk0oHa ['ecca
U €ro CIEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HANOpaBJICHUS CMEMICHUS XUMHUYECKOTO
pPaBHOBECHS B 3aBUCHUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIMPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEMICHEW OKMUCIICHUS XMUMHYECKHX HJIEMEHTOB, MO OOPATUMOCTH, MO Y4YaCTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHYECKON TUCCOLMALUN KUCIIOT, HIeI0YeH
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS peaKIMil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKkpbIBaTh  CYIIHOCTb IPOLECCOB THUIPOJM3a COJEHd  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep CPe/ibl B BOJHBIX pACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHit, 0op, a30T, pocdop,
cepa, XJop, HATPUi, KaJui, MarHui, KaJbIIUM, ATFOMUHUH, KEIE30, ME/lb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMH CIIOKHBIX BEIIECTB, B TOM YHCJI€ HUX BOIHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, IV, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), nunka,
xenesa (11 u 11));



MOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEUIECTB (KHUCIOPOACOACpKAIIUe KUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U UX coiu, ranorenuasl kpemuus (IV) u ¢ocdopa (Il u V), oxcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMUHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MAaTEPUaJIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
HOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, Ccylbdar-, docdar-, kapboHaT-, CHUIIUKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajablys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHUS, IPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3TUIHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJEMEHTOB XHUMHYECKOW KUHETUKH U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMylie COSAMHEHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO »DJEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
pocTenIyo (popMyIly BelecTBa Mo MacCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSM XUMHUYECKUX PEAKIM C YYeTOM HEeI0CTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBuWia  Oe3omacHOW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKOM TOCYIbl W OOOpYJOBaHUS, a Takke IMpaBuiia
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH BBITIOTHEHHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO W COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHUIO
DKCIIEPUMEHTAJIFHBIX 3a7ad 10 TeMaM Kypca, TMPEACTaBIsATh Pe3yIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHHOCTH (aHAIHM3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHNWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIeCTBAMH,
UCIIONB3YEMbIMU B TOBCEAHEBHOW JKM3HM, TMpaBWiIa TOBEIEHUS B HEISIX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(OMmacHOCTh) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEPAX CIMOCOObl YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICICTBUSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB JJIsi OPraHU3Ma YeI0BEKa,

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTBLHON
NeSTEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
JUIsl Ipo(hecCHOHaNbHON OpUEHTAllMd U 11 OCO3HAHHOTO BHIOOpA XHMMHM Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETro
oOmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESITENbHOCTU
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUM B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aLNH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.
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Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 31eMeHToB /I. U. MenaesneeBa. CTpoeHue aToMoOB.
Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 8
XHUMHYECKUX djeMeHToB /I, 1.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCINTEIIHHO- 11
BOCCTAHOBUTEJIBHBIC PEAKITUU
Hroro mo pazueny 19
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI pecypeni
Pa3zgea 1. BemmecTBO 1 XuMH4yecKasi peakius
11 [loBTOpEeHue u yriay6ienue 3HaHUH O 7
' BEILIECTBE
12 OcHOBHBIE SaKOHOMe}C)HOCTI/I MPOTEKaAHUS 11 1 1
XUMHYECKHUX PEaKIUii
13 DNEeKTpOIUTHYECKAs JUCCOLHALINS. 10 1 1
XUMHUECKUE peakiy B pPacTBOpax
Hroro mo pazueny 28
Pa3nes 2. HemeTanbl M X COeIMHECHHUS
51 OO61mas XxapakTepUCTHKA XUMUYECKUX 3 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 12 1
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KPEMHHI, UX COeIUHEHUs. bop
Wroro no pazueny 43




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO0m1me CBOMCTBA METAIIIOB 10
3.2 Baxueiiine MeTanibl U UX COCTMHEHUS 17
Wroro no pazueny 27
Pa3nes 4. Xumus n okpy:kapmasi cpeaa
41 BemecTBa 1 Matepualsl B )KU3HH YeJIOBEKA. 4
' OCHOBBI IKOJIOTHYECKON IPAMOTHOCTH
Htoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Koutpoaenbie  Ipaxkruieckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypenI
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1
YeJioBeKa
[ToHsITHE O TEOPETUYECKUX METO/IAX
2 MO3HAHUS B €CTECTBEHHBIX HayKaXx. 1
HcTounuku xumuueckoit uHpopmaru
3 Tena n Bemectsa. Pusndeckue u 1
XHUMHUYECKHE CBOMCTBA BEIIECTB
4 OU3NYECKUE U XUMUYECKUE SABICHUS 1
ITpakTuyeckas padora Ne 1 mo teme
5 "[IpaBuna paboThI B 1a00paTOPUU U MPUEMBI 1 1
oOpariieHus ¢ 1abopaTOpHBIM
obopynoBanuem"
HucTele BelecTBa U CMECH
7 CriocoOsI pa3eneHus cMecei
IIpakTruyeckas padora Ne 2 o Teme
8 "Paznenenue cmeceit (Ha mpUMepe OYMCTKH 1 1
NoBapeHHoit conn)"
9 ATOMBI 1 MOJIEKYJIBI 1
10 XUMHUYECKUE IIEMEHTHI 1
11 [IpocThie U CIOXKHBIE BEIIECTBA 1
12 BemecTBa MOIEKyIIpHOTO U 1




HCMOJICKYJIIPHOT'O CTPOCHHUA

Xumuyeckas popmyna. BaieHTHOCTh aTOMOB

13 XUMHUYECKHX 3JIEMEHTOB

14 3aKOH ITOCTOSHCTBA COCTaBa BELIECCTB

15 Onpenenenye BaJIEHTHOCTH aTOMOB T10
(dhopMyniaM OMHAPHBIX COCTMHEHHIA

16 OTtHocuTenbHAs aTOMHas Macca.
OTtHOocuTeNnbHAS MOJIEKYJISIPHAs Macca
BrrunciieHus OTHOCUTEIBHON MOJIEKYIISIPHOM

17 Macchl BELIECTB, MOJISIPHON MaccChl, MacChl
BELIECTB U KOJIMYECTBA BELIECTBA

18 MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTA B
COEIMHEHUU

19 Brruncnenus MaccoBoi 1011 XUMHUYECKOTO
areMeHTa o Gopmysie coeTMHEHUS

20 Haxoxnenue npocreiiiieit popmyIibt
BELIECTBA I10 MACCOBBIM JIOJISIM JIEMEHTOB

21 KonnuectBo Bemectsa. Moib

22 MousipHas Macca CMECH BEILIECTB

93 Haxoxzaenue npocreiimiei GopmyIibt
BELIECTBA 110 MOJILHBIM JIOJISIM 3JIEMEHTOB

24 XUMHYECKHUE SBICHUSI. XUMUYECKAs PEAKIIHS
U €€ NIPU3HAKU

25 3aKOH COXpaHEHMS MAaCChl BEILIECTB

26 ATOMHO-MoOJIeKyIsipHas Teopus. JKnu3Hb u
nearenbHocTs M. B. JIomoHOCOBa

27 XUMHUYECKNE ypaBHEHUS




28

THUIbl XUMHAYECKUX PEaKLINi

PacuéTel Mo XuMHYECKUM YpaBHCHHUAM

29 KOJIMYECTBA M MACChl HCXOJIHBIX BEIIECTB UITU
MIPOJYKTOB PEAKIIUU
Brruuciienus o ypaBHEHUSIM XUMHUYECKOU

30 pEaKIMK: KOJINYECTBA BEIIECTBA, MACCHI 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WU MPOAYKTOB PEaKIIHH
Brruunciienus o ypaBHEHUSIM XUMHUYECKON

31 peaKIMK: KOJIMYECTBA BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
PEareHTOB WU MPOYKTOB PEaKIIuU

32 O00011IeHIE U CUCTEMATU3aIUs 3HAHUI

33 KonTponbnas padora Ne 1 o teme
"BemecTBa u xXumMu4eckue peakiuu'

34 Boznyx — cmecs razos. [lonarue o razax.

35 3akoH ABoranpo. MomnsipHbIi 00BEM ra3oB
Brruncnenus o0b€Ma, KOIMUECTBA BEIIECTBA

36 rasza 1o U3BeCTHOMY €ro KOJIMYECTBY
BElIEeCTBa, 00BbEMY

37 Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO
XUMHYECKON peaKinu

38 Kucmopox — 3J1eMeHT M MPOCTOE BEIIECTBO

39 Oxcuabl

40 CriocoObI oITy4eHHst KHCIOPOaa B
71a00paTOPHUH U MPOMBIIIJIEHHOCTH

41 IIpakTuyeckas padora Ne 3 o Teme

"[Tonyuenue u cobnpanue KMUCIOPOa,




M3y4YeHHUe ero cBOMcTB"

42

43

O30H — aJUIOTPOTHAST MO UKAIIHS
KHCIIOpOa

TennoBoii 3 PeKT XMMUIECKOIN peaKIuu,
TEPMOXUMHUYECKUE YPABHEHUS, K30~ U
SHIOTEPMHUYECKUE PEAKIIHU

44

TommBo. Mcrionbs3oBaHue yris ¥ ME€TaHa B
KauyeCcTBE TOIUIMBA. 3arpsi3HEHUE BO3yXa.

45

Brrunciienus o ypaBHEHHSIM XUMHYECKON
peaKIMu: KOJIMYeCTBa BEIIECTBA, 00bEMA,
MACCBI 110 U3BECTHOMY KOJIUYECTBY
BelecTBa, 00bEMY, Macce pearcHTOB WK
MIPOJIYKTOB PEAKLIUU

46

47

KonTponbnas padorta Ne 2 mo reme "Bo3nyx.
Kucnopon. Oxcunpr"

BOI[OpOI[ — JJIECMCHT U MPOCTOC BCIICCTBO

48

49

50

Crioco0bl TToTy4eHHs! BOAOPO/Ia B
J1a00paTOPUH U MPOMBIIIIIEHHOCTH

ITpakTuyeckas padora Ne 4 o Teme
"[lonyuenue u cobupanue BOIOpoaa,
W3y4YEHHUE €ro CBOMCTB"

[TonsaTtue o kucnorax u consax. Cocras
KHUCJIOT U COJIEU

51

Boruncnenus 00b€Ma, KOIMUECTBa BEIIECTBA
ra3a 1o U3BeCTHOMY €ro KOJIMYECTBY
BEIIECTBA UJIN 00BEMY

52

dusnueckue cBoiicTBa Boasl. Bonga B
pupoJie




53

XUMHAYECKHE CBOUCTBA BOJLI

54
55

CocTtaB OCHOBaHUH

PactBopsl. PacTBOpHMOCTE BELECTB B BOJIE

56

57

58

59

HacwlimeHHbie 1 HEHACHIIICHHEIE,
KOHIICHTPUPOBAHHBIC U pa30aBIeHHbBIC
pacTBOpHI

Crioco05b1 BBIPAXXCHHA KOHLOCHTpAIUU
PaCTBOPOB: MAaCCOBasA J0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIIpHAaA KOHIUCHTPAl A

[IpakTuueckas padora Ne 5 mo Teme
"[IpuroroBiieHrE paCTBOPOB C ONMPEACIEHHON
MAacCOBOM J0JIei paCTBOPEHHOTO
BewecTBa.[Ipurorosienrue pacTBOpoB ¢
ONpeeIEHHON MOJISIPHON KOHIIEHTPALUEH
pacTBOpEHHOTO BeriecTra"

Brruucnenus ¢ UCoab30BaHUEM TOHATHUS
«MaccoBas 107151 BELIECTBA B paCTBOPE»

60

Bbruncnenus ¢ Ucrosib30BaHUEM MTOHSITHS
«MOJISIpHAsi KOHIIEHTPAIUsl paCTBOPEHHOTO
BELIECTBA»

61

62

63

Pone pacTBOpoB B IpupoOaE U )KU3HU
yenoBeka. KpyroBopot BojbI B Ipupoje
3arpsi3HeHue NpupoJHbIX Boa. OxpaHa u
OUYMCTKA IPUPOJIHBIX BOJI.

Brruncnenus ¢ ucnosib3oBaHueM rpaukoB
pacTBOPUMOCTH AJIs1 PACUETOB
PacTBOPUMOCTH BEIIECTB

64

Brranciaenus ¢ UCIoab30BaHUEM TTOHATHS




«MacCoBas O0Jid BEIICCTBA B paCTBOPE»

65 O060011IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1
Kontponsnas padora Ne 3 o teme

66 " " 1

Bonopoa. Boaa. PactBopsl. OcHOBaHus

67 Oxcupl: cocTaB, KIacCupUKaIs, 1
TPUBUAIBHBIC HA3BAHUS

68 [TonydyeHue U XUMHUYECKUE CBOWCTBA OKCHIOB 1

69 [ToHsITHE O TUAPOKCHUIAX — OCHOBAHUSAX H 1
KHCIIOPOJICOICPIKAIUX KHCIIOTaX

70 dusnyeckre 1 XUMUYECKHE CBOMCTBA KUCIOT 1

71 [Tonyuenue kuciaor 1

72 Knaccudukanus ocHOBaHUN 1

73 [I1€noun, UX CBOMCTBA U CIIOCOOBI MOTY4EHUS 1

72 HepacTtBoprMbie OCHOBaHUS, HX CBOMCTBA U 1
CIOCOOBI MOJTYUYEHUS
[TonsiTre 06 aM(OTEPHBIX THAPOKCHIAX:

75 XMMHUYECKHE CBOICTBA U MOJIyUYEHHE. 1
[IprMeHeHne Ba)KHEUIINX OCHOBaHUI

76 Conu: coctaB, kiaccupuKaius, 1
TPUBUATBbHBIE HA3BAHUS

77 dusndeckne U XUMHUUECKHE CBOMCTBA COJICH. 1
[Tonyuyenue conen

78 I'eneTnyeckas CBSI3b MEXKAY KIacCaMu 1
HEOPTaHWYECKHUX COCTUHCHHIMA
ITpakTuyeckas pabora Ne 6. Pemenue

79 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1

«OCHOBHBIE KJIACChI HCOPTraHNYCCKUX




COEIUHEHUN)

80

Brruucnenus mo ypaBHEHUSIM XUMHYECKOM
pEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
MAacCCHhI IO U3BECTHOMY KOJIUYECTBY
BelecTBa, 00bEMY, Macce peareHTOB WK
MIPOJYKTOB PEAKIIUU

81

Brruncnenus Mmaccel IpoAyKTa peakiuu 1o
HM3BECTHOM MacCe OJHOI'0 U3 MCXOIHBIX
BEILIECTB, B3STOTO B BUJIC PAaCTBOPA,
COZIEPIKAILETO ONPEAECIEHHYIO MACCOBYIO
JIOJIF0 paCTBOPEHHOIO BELIECTBA

82

83

84

KonTponbnas padota Ne 4 o reme
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeTuHeHun"

IlepBble MOMBITKYU KJIaCCH(PUKALIUN
XUMHMUYECKHX 3J1eMeHTOB . [ToHsTHE O
rpynnax CXOJHbIX 2JIEMEHTOB
DeMeHTBl, KOTOpble 00pazyroT aM(OTepHbIE
OKCHJIbI M TUAPOKCUIBI

85

[lepuoanuecknii 3akoH. OTKpbITHE
[Tepnonnueckoro 3akoHa. [lepuonbr u

TPYIIIIBI

86

87

OcHoBHBIC CBCIACHUSA O CTPOCHUHU aTOMOB

CocTaB aTOMHBIX AACP. H3oTo1BI Kak
Pa3HOBUIHOCTHU ATOMOB XUMUYCCKOTO
OJICMCHTA

88

DNEKTPOHBI . DIIEKTPOHHAS OpOUTATI.
DHepreTuvecKkre ypoBHU U MOJYyPOBHU




atoma, S-, p-, d-opoutanu

DNeKTpOHHBIE KOH(MUTYPAIUH U JIEKTPOHHO-

89
rpadudeckue GopMyIibl aTOMOB
XapakTepuCTUKa XUMHUYECKOTO JIEMEHTA IO

90 ero noyioxkeHuto B [leproaudeckoit cucteme
.. MenneneeBa

01 DIEKTPOOTPUIIATEIIEHOCTh XUMUIECKIX
asieMeHTOB . KoBasieHTHast 1oJisipHasi CBSI3b

92 KoBanenrHas HenossipHast cBsI3b

93 HNonnas cBs3b

94 Tumel KPUCTAIUTMYECKUX PEIIETOK U MX
XapaKTePUCTHKU

95 CreneHb OKUCIEHUS

96 OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC PEAKIIUU
CocraBrieHue ypaBHEHUIN OKHCITUTENBHO-

97 BOCCTAaHOBUTENBHBIX PEAKIIUi, METOA
AJIEKTPOHHOTO OajaHca
Brruncnenus mo ypaBHEHUSIM XHMHUECKON
peaKIuu: KOJIMYECTBA BEIIEeCTBa, 00bEMA,

98 MAacChI IO U3BECTHOMY KOJIUYECTBY
BelecTBa, 00bEMY, Macce peareHTOB WK
MIPOJIYKTOB PEAKITUU
Brrunciienus nmpocrenen MOJeKyJISpHOU

99 (bopMyJIBI BEIIECTBA [0 U3BECTHBIM
MacCOBBIM JOJISIM 2JIEMEHTOB

100 O0o0meHre M cucTeMaTH3aIys 3HaHUH

101 I'onoBast KOHTpoOIBHAS padoTa.

102 Pemenue 3amau




OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME



9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnbsie IlpakTuueckue Aara tupposkie
Bcero H3y4eHus: o0pa3oBaTeJbHbIEC
padoThI padoTshI pecypes:
1 CrpoeHue aToMOB 1
[TocnenoBarenbHOCTD 3aM0THEHUS
2 AJIEKTPOHHBIX OpOUTAJIel aTOMOB MaJIbIX U 1
00JIBIINX IEPUOJIOB
3 CremneHpb OKUCIIEHUS U BAJIEHTHOCTD
4 Bunel xumndeckoi cBsA3u
THIIBI KPUCTANINYECKUX PEIIETOK,
5) 0COOEHHOCTH CTPOCHHUS KPUCTAIITMUECKUX 1
peLEToK
3aBUCHMOCTB CBOMCTB BEILIECTBA OT THIA
6 KPUCTAJUTUIECKON PEMIETKH U BUIA 1
XUMUYECKOHN CBSA3U
7 Knaccugukarus XuMu4ecKux peakiuuii no 1
pa3IMYHBIM IIPU3HAKAM
8 DHepreTuka XUMAYECKUX PEaKIIA. 1
TennoBoii 3¢ ekt xumMuueckoil peaxkiuu
Borunicnenust mo TepMOXUMHUECKOMY
YpaBHEHHUIO PEaKINK: TETI0BOTo Y dexra
9 XUMHYECKON peaKIMU M0 KOJTUYECTBY 1

BElIEeCTBa, Macce Win 00bEMY
MPOPEarupoBaBIIETO UIU
00pa30BaBIIIETOCS BEIIECTBA




[ToHsATHE O CKOPOCTH XUMHUYECKOMN

10 peakuu. 3aKOH JIEUCTBYIOIIMX Macc

11 Oueprus aktuBanuu. [lonstue o karanuse.
®epmenTtbl. UHrHOUTOPEI.

12 ®DakTOopbl, BIUSIOLIAE HA CKOPOCTh
XUMHYECKON peaKkuu

13 [TonaTHe 0 XMMHUYECKOM PAaBHOBECHH,
npuniun Jle Ilatense

14 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC
peakiuu
CBolicTBa MPOCTHIX BEIIECTB — METAJIIOB

15 1 HEMETAJJIOB, KHCJIOT U COJICH — B CBETE
MIPEACTABICHUI 00 OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUSIX
[Tpaktuyeckas padora Ne 1. Pemenue

16 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
«OKHCIHTEIbHO-BOCCTAHOBUTEILHBIC
peaKLmm
KonTtponbHnas padora Ne 1 o teme

17 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKLUiD»

18 DIIEKTPOTUTHI U HEATIEKTPOIUTHI

19 Teopust 3NEKTPOIUTUUECKON TUCCOIUALIUN

20 NouHoe npousBenenne Boabl. BomopoaHsiit
IMOKa3aTelb

91 DNEKTPONUTHYECKAs AUCCOLMALINS KUCTIOT,
OCHOBAaHHH U COJICH

22 Peakiuu noHHOro ooMeHa




CBolicTBa KMCJIOT, OCHOBAHUH U COJIEH B

23 CBETE NpeACTaBICHUHN 00
ANEKTPOIUTUYECKON TUCCOLIUAIIUN

24 KauecTBeHHbIE peakliuy Ha HOHBI
[TpakTuueckas padora Ne 2. Pemenue

25 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
«DNEeKTPONUTUYECKAs TUCCOHALIHS)

26 I'uaponus conei
KonTtponsnast padora Ne 2 o teme

27 "DNeKTPOIUTHYECKAS TUCCOLUALIUS.
XUMHYECKUE peakliuy B pacTBopax”

28 OO61mas xapakTepuCTHKa HEMETAJIIOB

29 OO0mrast XxapaKTepUCTHKA TaJIOTEHOB

30 XUMHUYECKUE CBOWCTBA raJIOT€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

31 Xnoposogopona. CossiHas KMCIIOTa
[IpakTuueckas padbora Ne 3 o Teme

32 "Tlomy4deHne CONSTHON KUCTIOTHI, U3y4eHHE
e€ coiicTB"

33 [TonsATHe 0 KUCIOPOICOAEPKAIIUX
KHUCITIOTaX XJIOpa U UX COJISIX
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX

34 peaxIuii, ecu OJJUH MX PEeareHTOB JaH B
U30BITKE

35 Baxueiimme coeguHEHUs XJI0pa U UX
HaXOXXJCHHUE B TIPUPOJIC

36 OO0mmas xapaktepucTrka 31eMeHToB VIA-

1y o) 72000131




CtpoeHue u CBOMCTBA IPOCTOTO BELIECTBA

37
cepbl. AJUIOTPOTHBIE MOAU(DUKAIIUY CEPBI

38 CepoBogopoi, cTpoeHHE, (PU3HUECKUE U
XUMHYECKHUE CBOMCTBA

39 Okcupl cepbl

40 CepHucTast KUCIIOTa U €€ CONH.

41 CepHas KucioTa u ee coiu

42 IIpoMblIIIEHHOE TTOTyYEHUE CEPHOM
KHCIIOTHI
HaxoxxneHue cepbl 1 €€ COSTMHCHUHN B

43 npupoie. XMMHUYECKOE 3arps3HEHHE
OKpYKaIOILIEH Cpelibl COETUHEHUSIMH CEPbI
Brrunciienus: Macchl POAYKTa PEAKIHH 1O

44 M3BECTHOM MaccoBoi (00béMHOI) noae (%)
€T0 BBIX0JIa OT TEOPETUICCKH BO3MOXKHOTO
Brruncienus MmaccoBoit (00BEMHOI) T0TH

45 (%) BBIXOJa MPOAYKTA PEAKIUH 10
U3BECTHOM Macce (00bEMY) HCXOTHOTO
BEIECTBA U MPOYKTA PEaKIuu

46 OOGm1as xapakTepucTuka 3J1eMeHToB VA -
TPYIIIBI

47 A30T, pactipocTpaHeHHEe B IPHPOJIC,
bu3HYeCKre M XUMUIECKHE CBOHCTBA

48 AMMHUak, ero Gpu3nuecKue 1 XUMUIECKUE
CBOMCTBA

49 Coau aMMOHUS

50 [IpakTuueckas padora Ne 4 o reme

"[lonyyeHne aMmmuaka, M3y4eHUe ero




CBOMCTB"

51 Oxcuapl azota (1, 11, HI, 1V, V)

52 A3zotucras Kucnora. A30THasi KUCIOTa

53 [IpompllIEHHOE OJIy4YE€HHE a30THOU
KHCIIOTHI
Hutpatsl u HUTpUTBL. XMMUYECKOE

54 3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta

55 docdop, aTOTPOITHBIE MOAUPUKAIIA
docdopa

56 Oxcunpl pocdopa (I, V) u hochopnas
KHCJIOTa
[ToHsiTHE 0 MUHEPAIBHBIX YIOOPEHUSX.

57 3arpsi3HeHue MPUPOIHBIX BOJOEMOB
COeTMHEHUSIMU a30Ta u ¢ocdopa

58 VYrnepon, ero atoTponHble MOIU(BUKAIIUN
Y CBOWCTBA
Oxkcuipl yraepoaa, ux Gpusndeckue u

59 XUMHUYECKHE CBOMCTBA. DKOJIOTHUUECKUE
poOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepona (1V)
[TpakTueckue padboTsl Ne 5 o Teme

60 "TTomryaenwne okcuaa yriaeponaa (I1V) n
W3y4EHHUE €ro CBOMCTB"

61 VYronbHast KUCHOTA U €€ CONu
[TepBoHaYaTEHBIC TOHATHUS 00

62 OpPraHUYECKUX BEIECTBAX KaK O

COEIMHEHUSX YIIepoaa




63

[IpupoHbIE UICTOYHUKH YIJIEBOJIOPOJAOB U
UX POJIb B OBITY M IPOMBILIUIEHHOCTH

64

65

66

ITouarue o GMOIOTHYECKH BaXKHBIX
OpPraHUYECKUX BEIIECTBAX — KHUPaX,
Oenkax U yriieBoaax

KpemHuii, ero ¢pusznueckne 1 XUMUUYECKHE
CBOMCTBa

Oxkcun kpemuus (1V), kpemuuesas
KHCJIOTA, CUIINKATHI

67

68

69

70

bop. bopHas kucnora

[TpakTuueckast pabota Ne6. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
«Baxxnelimme HeMeTalIbl U UX
COEJITUHEHUS»

Boruncnenus maccsl (00b€Ma; H.Y.)
MPOJIYKTa Peaklnu 1o JaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEpKAIIEro ONpeaeIEHHYI0 MaCCOBYIO
JIOJTIO IPUMECEN

KonTtponbhast padora Ne 3 o teme
«BaxHeie HeMeTauIbl U UX
COCTUHECHUS.

71

OO0mas XxapakTepuCcTUKa XUMHIECKIX
3JIEMEHTOB — METAJJIOB HA OCHOBAHUH MX
nonoxenus B [ICXD JI.U. MenaeneeBa

72

73

Meramnst A- u b-rpynn

Mertannuueckast CBsI3b U METAJUIMUYECKAs
KpUCTAJIIIMYECKAsl pEIIETKA. 3aBUCUMOCTh




(U3uUECKUX CBOMCTB METAIIOB OT
CTPOCHHS KPHCTAJUIOB

74 OO01mre XMMHYECKHE CBOMCTBA METAIIJIOB

75 OO0m1ue crnocoObI MOTYyYEHUS METAJIIOB,
MeTtamuryprus. CrutaBsl
DNEKTPOIN3 PACIIIIABOB H PACTBOPOB COJICH

76 KaK OJINH U3 CIIOCOOOB MOITy4eHUS
METaJIIOB

77 Brrurcnenus o ypaBHEHUSIM JJICKTPOJIHA3A
pacIuIaBoOB U pacTBOPOB BEIICCTB

78 [ToHsiTHE O KOPPO3UU METAJLIOB
Brrunciienust coctaBa cMecei ¢

79 UCIIOJIb30BAHUEM PEIICHHS CHCTEM
ypaBHEHUU

80 PaznuyHble TUIBI BBIYKMCIICHUH 110
YPaBHCHUSIM XUMHYCCKHUX PEaKIIHA

81 Mertannel A-rpyni. llenounsie MeTansl

82 Haxoxnenue B npupone. CoiicTBa
HIEJIOYHBIX METAJIJIOB

83 OKCHJIBI ¥ THIPOKCHIBI HATPHS U Kalus

84 [lemouHO3eMENbHBIE METAJLIIBI

85 Baxneime coeTMHEHUS KaIbIUS,
CBOMCTBA, TPUMEHEHHE

86 JKécTkocTh BOIBI U CTIOCOOBI €€
yCTpaHEeHHUs
[TpakTrueckas padota Ne 7 mo teme

87 "YKEcTKOCTEL BOIBI M METOMEI €€

ycTpaHeHus"




88

AJTIOMAHAN

AmMdoTepHbIe CBOMCTBA OKCHIA U

89 THJIPOKCUA AITFOMUHUS

90 OO0mias xapakTepucTUKa METAIOB b-rpymm
(MOGOYHBIX MOATPYIIN)

91 Menn u cepedpo

92 Huak

93 AmdoTepHbIe CBOICTBA OKCHIA U
THJIPOKCHA [TUHKA

94 Kenezo

95 Oxkcupl, THAPOKCU B 1 conn xkene3a (1) u
xenesa (1)

96 UyTyH 1 CTallh — CIUTAaBHI JKelle3a
[TpakTtuyeckas padora Ne 8. Pemenue

97 9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
«BaxkHeiime MeTauIbl U UX COeTUHEHUS»

98 ["omoBast KOHTpoOsIbHAS paboTa.

99 Bbe3omnacHoe ucmonsr30BaHue BENIECTB U
XUMHYECKHUX PEaKIUil B OBITY

100 XWMHS U 310pOBBE
XUMHUYECKOE 3arps3HEHUE OKPYKAFOIIEH

101 cpenbl. [IoHsATHE O TpEAEIBHO JOMYCTUMON
koHUeHTpanuu Bemects (ITJ1K)
DKOJIOTHYECKHE TTPOOIIEMBI, CBI3aHHBIE C

102 COCIMHEHUSIMH YTJIepO/Ia, a30Ta, CePHI,

TSKENBIX MeTaiioB. Posib xumuu B
PELICHUH YKOJIOTHYECKUX MPOOIEM.




OBIIEE KOJIMYECTBO YACOB I10

136
I[TPOT'PAMME



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxknmonepHoe obmectBo «M3aarenseTBo «lIpocBemenne»
» Xumus, 8 kiacce/ I'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOIUYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA
Pabouas terpaas k yueOnuky O.C. I'abpuensna , 1. I Octpoymona . C. A
CnanxoBa Xumnsg 8 Kiacc.

COopHHUK 3a71a4 U yIPaKHEHHM.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [JOK
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