AJAIITUPOBAHHAS PABOYASA TIPOI'PAMMA 110 XUMHUHN
INOACHUTEJIBHAA 3AIITMCKA

VYyebnsiii  npenmer  «XUMHUS»  BXOAMT B NPEAMETHYO  00JacThb
«EcTecTBEHHOHAay4YHbIE MPEAMETBH». B cucTeMe ecTeCTBEHHOHAy4YHOIro O0Opa3oBaHUs
XUMHS KaK Y4eOHBIN MpeaMeT 3aHUMaeT BaKHOE MECTO B MO3HAHUU 3aKOHOB MPHUPOJIBI,
dbopMHpOBaHUNM HAYYHOW KapTHUHBI MHpPA, CO3aHUA OCHOBHI XHMHYCCKHX 3HAHUH,
HEOOXOJMMBIX JJIS TOBCEIHCBHOW J>KM3HH, HABBIKOB 3JI0POBOTO WM O€30MAaCHOTO IS
YelloBeKa M OKpYKalolllel ero cpeapl oOpa3a KHU3HU, a TakXKe B BOCIUTaHHUH
DKOJIOTUYECKOMN KYJIBTYPBI.

VYcneuHocTh U3y4eHUs! XMMHUU CBsI3aHAa C OBJIQJICHUEM XHUMUYECKUM S3BIKOM,
coOnmo/ieHneM TpaBui  Oe30MacHOd  paboThl MpU  BHINOJHEHUH XHUMHYECKOTO
HKCIIEPUMEHTA, OCO3HAHMEM MHOTOUYHUCIEHHBIX CBSI3€M XUMHH C JPYTUMHU IMpeaMeTaMu
IIKOJIBHOTO Kypca.

[Iporpamma BkJtOUaeT B ce0si OCHOBBI HEOPTaHUYECKON U OPraHUYECKON XUMUHU.
['maBHOM HIleel MPOTpaMMBbl SBJISETCS CO3JAaHUE 0A30BOTO KOMILIEKCA OMOPHBIX 3HAHUMN
M0 XUMHUH, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3pacTy OOyYaroIIUXCs U UX
0COOBIM 00pa30BATEIILHBIM MMOTPEOHOCTSIM.

B conepxanuu gaHHOTO Kypca MpPeACTaBIEHbl OCHOBOIOJATAIOIMINE XUMHUYECKUE
TEOPETUYECKHE 3HAHUS, BKIIOYAIONIME M3YyYEHHE COCTaBa U CTPOEHUS BEIIECTB,
3aBUCUMOCTH HMX CBOWCTB OT CTPO€HHUS, NPOTHO3UPOBAHHE CBOMCTB BELIECTB,
MCCIIEIOBAHNE 3aKOHOMEPHOCTEN XMMUYECKUX NIPEBPALIEHUN U IIyTEN yIPABICHUS UMU B
LENSAX MMOTYYEHUs BEECTB U MaTEpHAJIOB.

TeopeTnyeckyro OCHOBY M3Y4YEHHUS HEOPraHWYECKOM XMMHU COCTAaBJISET aTOMHO-
MoJIeKyJiipHOe yueHue, Ilepmomnueckuii 3akon J[.M. MengeneeBa ¢ KpaTkuMu
CBEJICHUSMH O CTPOCHUMM aTOMa, BHJAX XUMHUYECKOM CBS3H, 3aKOHOMEPHOCTSX
MPOTEKAHNS XUMUYECKUX PEAKIUH.

B n3ydenun kypca 3HaUUTEIbHAs POJIb OTBOJUTCS XUMHUUYECKOMY SKCIEPUMEHTY:
MPOBEICHUIO TMPAKTUUYECKUX M  JAa0OpaTOpHBIX pabOT, OMHCAHUIO PE3yJIbTATOB
YYEHUYECKOTO0 JKCIEPUMEHTA, COOJIIOJCHUI0O HOPM W TpaBWil OE€30MacHOM paboThl B
XUMUYECKO JTabopaTopum.

Peanuzauus ganHoOM nporpaMMbl B Ipoliecce 00y4eHus MO3BOJIUT 00y4darouMcs ¢
3I1P ycBOUTH KJIFOYEBBIE XMMHUYECKHE KOMIIETCHIIMU U MOHSITh POJIb U 3HAUCHUE XUMUHU
Cpenu IpYyrux HayK O IPUPOJE.

N3yyeHne xumuu crnocoOCTByeT (OPMUPOBAHUID y OOyYaroUIMXcsi HAy4yHOTO
MHUPOBO33pPEHHUS, OCBOEHHIO OOIIEHAYYHBIX METOAOB (HAOJMIOIEHHE, H3MEpPEHUE,
AKCHEPUMEHT, MOJCIUPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHS HayYHBIX
3HAHUW, OCHOBAHHOTI'O HAa MEKIIPEIMETHBIX CBA34X C npeameramu «OKpyKaroluii MUp,
«Dusuka», «buonorus», «['eorpadus», «MartemaTuka» u (HOpMUPYET KOMIIETEHITUH,
HEO0OXOMMBIE TSI POIOHKEHHS 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3ydyenne xuMuu crnocoOCTBYyeT pa3BuTuiO Yy oOywatoumxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHWs,  (PYHKIIMOHAIBHOW  TPAMOTHOCTH,  yMEHHS
BOCIIPUHUMATh M KPUTHYECKH aHAIM3UPOBATh MHQPOpPMALIUIO, TPEIACTABICHHYIO B
paznuuHbIX (opmax. 3HAYMMOCTh MpeaMeTa JJId Pa3BUTHSA KU3HEHHOW KOMIETEHIIUH
obyuaromuxcsi ¢ 3[IP 3akmiouaercss B yCBOGHWHM OCHOBBI XUMHYECKUX 3HAHUM,



HEOOXOJUMBIX JJIsi TOBCEIHEBHOM JKM3HM; HABBIKOB 3/I0POBOr0 M 0€30IacHOro Jis
4eJl0oBeKa M OKpYXkarollel ero cpeisl oOpasa >KU3HU; (OPMUPOBAHUU IKOJIOTMUYECKOU
KYJIBTYPBI.

[TporpaMmMa oOTpakaeT cojlep:KaHue OOYy4YEeHMsI HpeaMeTy «XUMHUS» C Yy4ETOM
0co0BIX 0Opa3zoBaTenbHBIX NOTpebHOCTEeH oOyuatonmuxcsa ¢ 3I[1P. OBnagenue y4eOHBIM
IpEeIMETOM «XHUMUS» TPEACTABISAET ONPEACICHHYIO TPYIHOCTh IJIsl OOyYaIoIUXCs C
3IIP. D10 cBsI3aHO C OCOOEHHOCTSIMU MBICIUTEIBHON JNEATEIbHOCTH, NEPHOIUYECKUMU
KOJICOAaHUSIMU BHHMAaHUs, MajbIM 00bEMOM MaMSITH, HEIOCTATOYHOCTHIO OOIIEro 3amaca
3HAHMM, TMOHWKEHHBIM I03HABAaTEIbHBIM HMHTEPECOM W HU3KMM YPOBHEM pEYEBOTO
pa3BUTHSL.

JUia mpeofosieHuss TPYIHOCTEM B H3YYEHMM YYE€OHOro mpeaMera «XHUMHsD)
HeoOxouMa ajganTanus oObeMa U XapakTepa yuyeOHOro maTepuana K MO3HaBaTeJIbHBIM
BO3MOXKHOCTSIM JIAaHHOM KaTeropuu OOYyYaroIIMXCs, YUET UX OCOOCHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE  AJITOPUTMOB, BHYTPHUIIPEAMETHBIX M  MEXIPEIMETHBIX  CBS3EH,
IIOCTETNIEHHOE YCJIIOKHEHUE U3y4aeMOro MaTeprara.

[Ipy wu3yyeHMM XUMUU HEOOXOAMMO OCYIIECTBISATh B3aUMOJCHCTBHE Ha
IIOJINCEHCOPHOU OCHOBE.

TeopeTndecknii mMaTepuan PEKOMEHAYETCS HM3y4yaTb B IPOLECCE MPAKTUYECKOU
NesATEeIbHOCTH. BO3MOXKHO BBIJIETIEHHE OTAEIBHBIX YPOKOB Ha PELIEHUE 337a4 B CBA3U CO
CJIOKHOCTBIO aHanm3a Tekcra oOywaromumucs ¢ 3I[IP. Opranuueckoe eIuHCTBO
NPAKTUYECKOH M MBICTUTENBHON JEATENBHOCTH OOyYaroUMXcsi Ha YpOKax XUMUU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO Oa3MCHBIX XMMHYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMAaHHE MPU WU3YYEHUU XUMHH YIENAETCS N3YYCHHIO «CKBO3HBIX)»
HNOHATUN U (OPMHUPOBAHUIO HAaBbIKA CTPYKTYPHUPOBAHUSI MaTepHaa.

OOmme wnenu wu3ydeHHs: ydeOHOro mnpenMera «XUMUS» MPEICTaBICHbl B
[IpumepHoii  pabodeil  mporpaMme OCHOBHOTO  oOmiero  oOpasoBaHusi. OHH
aKTyaJU3UpPOBaHbl C YYETOM HOBBIX MPHOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHMsi, HaNpaBJICHHOCTH OOY4YEeHMs Ha pPa3BUTHE M CaMOPA3BUTHE JIMYHOCTH,
dbopmupoBanue e€ HMHTEIJIEKTa W o0mell KynbTypbl. OOydeHHE YMEHUIO YYUTHCS H
POJ0JKATh CBOE 00pa30BaHUE CAMOCTOSATEIBHO B HACTOSILEE BPEMS ABIISIETCS OJHOU M3
BOKHEUIINX PYHKIUN y4EOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUN.

Jns obywatouuxcst ¢ 3IIP, Tak ke, Kak U JJi1 HOPMATUBHO pPa3BUBAIOIIMXCS
CBEPCTHUKOB, OCBAaMBAIOIIMX OCHOBHYIO 00pa30BaTeIbHYIO MPOrpaMmy, JOMHUHHUPYIOILIEE
3HaYEHUE MPUOOPETAIOT TAKKUE LIETH, KaK:

— (GOpMHpPOBAaHWE HWHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
COTPYJIHUYECTBY, CAMOCTOSITENIbHOMY MNPUHATUIO PELICHHUM, ClIOCOOHOM aaanTupoBaThCs
K OBICTPO MEHSIOLIUMCSI YCIOBUSAM KHU3HU;

— HANpPaBJIEHHOCTh O0YYEeHHs] Ha CUCTEMATHYeCKOe MPUOOIICHHE YJalluxcs K
CaMOCTOSITEJIbHOM MMO3HABATEIbHOU AESITENIbHOCTH, HAYYHBIM M MPAKTUYECKHUM METOAam
N03HaHUA, (POPMUPYIOLIMM MOTUBALIUIO U PA3BUTUE CIOCOOHOCTEN K XUMHH;

— obOecricueHue YCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUYarOITUMUCS
OMbITa Pa3HOOOPA3HOUN NEATETbHOCTH, MMO3HAHUS U CAaMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIETEHIMI), IMEIOIIMX YHUBEPCAJIbHOE 3HAYEHHE JUIS Pa3IUYHBIX BHUIOB
NEATEIbHOCTH;

— dbopMupoBaHUEe YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPY>KAIOILIETrO



MUpPa Ha OCHOBAaHUU 3HAHUI U ONbITA, TOJTYYEHHBIX IPU U3YUYEHUN XUMUU;

— (opMupoBaHuE y 00yJaroIMXCsl TyMaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUs
[EHHOCTH XWMHUYECKUX 3HAHMM IS BBIPAOOTKH SKOJOTHYECKH IeJIecoo0pa3Horo
MOBENICHUSI B OBITY U TPYJIOBOM NEATEIHHOCTH B LIENSX COXPAHEHUS CBOETO 3/I0POBBS U
OKpYXarouenl NpUpOTHON CPEIbI;

— pa3BUTHE MOTHBAllUM K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOEHHUS OOILEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOpPY MPO(UIIs U HAIIPABIEHHOCTH JAJIbHEHIIET0 00YUEeHMUS.

Kypc HampaBieH Ha pelieHue claeayronmx 3a1ad, 00eCeunBaoIUX pPeaTn3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JEATEJIBHOCTHOIO IOAXOJ0B K OOYYEHHUIO XUMHH
oOyuatomuxcst ¢ 31IP Ha ypoBHE OCHOBHOTrO 00111€r0 00pa3oBaHUs:

— (opMupOBaHKE NEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUNA O
BEILECTBAX, UX MPEBPALLICHUAX U MPAKTUYECKOM MPUMEHEHUU; OBJIAJICHUE MOHATUHHBIM
anmapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUH;

— OCO3HaHWE OOBEKTHMBHOM 3HAYUMOCTHM OCHOB XHMHYECKOM HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPAICHUA HEOPTraHUYECKUX U
OpPraHMYECKUX BEIIECTB KaK OCHOBbI MHOTMX SIBICHHM J>KMBOH M HEKUBON NPUPOJBL;
yri1yOJieHHne IpeICTaBICHUN O MaTepHaIbHOM €IUHCTBE MUPA;

— OBJIQZICHUE  OCHOBAaMHM  XMMHMYECKOH  IpPaMOTHOCTH:  CIIOCOOHOCTBIO
aHAJIM3UPOBaTh U OOBEKTUBHO OLICHUBATh KU3HEHHBIE CUTYallMd, CBSI3aHHBIE C XUMUEH,
HaBbIKAMHM 0€30MacHOro OOpallleHHsI C BEUIECTBAMH, MCIOJIb3YEMBIMH B MOBCEIHEBHON
KU3HHU; YMEHHEM aHAJIM3UPOBAThH U IJIAHUPOBATH KOJIOTHYECKH 0€30MMacCHOE MOBEJACHHUE B
LEJSAX COXPAaHEHHUs 3J0POBbS U OKPYKAIOIIEH CPEAbL;

— dbopMHpOBaHHE  YMEHUW  YCTAaHABIMBAaTh CBSI3M  MEXIYy  pPEabHO
HAOMIOJaeMbIMU ~ XUMUYECKUMH  SIBJICHUSIMHM M IpOLEcCaMH, MPOUCXOASIIUMHU B
MUKPOMHUpPE, OOBICHITh MPUUMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT
COCTaBa M CTPOEHUS, a TAKKE 3aBUCUMOCTb IPUMEHEHNUS BEIIECTB OT UX CBOMCTB;

- npuoOpeTeHNe ONbITa MHCIOJIB30BAHUS PA3IMYHBIX METOAOB HW3YyYEHUs
BEILECTB, HAOIIOAEHUS 32 UX MPEBPAILICHUSIMH MPU MPOBEACHUN HECIOKHBIX XUMUYECKUX
AKCIEPUMEHTOB € UCIIOJIb30BAaHUEM J1a0OPATOPHOro 00OPYAOBaHUS U TPUOOPOB;

— (dbopMHpOBaHKE NIPEICTABICHUNA O 3HAUEHUH XMMHUYECKON HAyKHU U pEelIeHUU
COBPEMEHHBIX IKOJIOTUYECKUX MPOOJIEM, B TOM UUCIIE B IPEAOTBPAILIEHUN TEXHOTEHHBIX U
HKOJIOTUYECKUX KaTacTpod.

OOyuenue yueOHOMY TpeaMeTy «XHUMHS» HEOOXOAUMO CTPOUTH Ha CO3JIaHHUH
ONTHUMAJIbHBIX YCIOBHM JIJIsl YCBOSHUS pOrpaMMHOro Marepuana odydarommumucs ¢ 311P.
Bosnbioe BHUMaHKE JOHKHO OBIThH YAEIEHO 0TOOPY YyUeOHOro MaTepuasa B COOTBETCTBUU
C IPUHIMIIOM JIOCTYIHOCTH MPHU COXPaHEHUH o01Iero 6a3oBoro ypoBHsA. OH JOJIKEH MO
COJCP)KaHUI0O M O00BeMy OBbITh aJanTUPOBAHHBIM il oOywaromuxcs c¢ 3[IP B
COOTBETCTBUHM C UX OCOOBIMU 00Opa3oBaTelIbHBIMU MOTpeOHOCTSIMU. CienyeT 00JeryuTh
oBJlaieHHe MarepuasioM oOyyawomumucs ¢ 3[IP mnocpeacTtBom ero JAeTanbHOIO
O0OBACHEHMSI C CUCTEMAaTUYECKUM TTOBTOPOM, MHOTOKPATHOW TPEHUPOBKOW B TPUMEHEHUU
3HaHUN C UCHOJIb30BAaHUEM MPHUEMOB AJITOPUTMHU3AIMU U BU3YaJbHBIX ONOp, 00y4YEHUS
CTPYKTYpUPOBAHUIO MaTepHaa.

Bonbiioe 3HadeHuwe Al MOJHOLIEHHOTO YCBOEGHMSI y4e€OHOro Marepuaia HMEeT
ornopa Ha MEXIIPEAMETHBIE CBS3U BONPOCOB, M3yYAaE€MbIX B JAHHOM Kypce, C TaKUMH



yueOHbIMU mpenMeramu  kak «['eorpadusa», «®Pusuka», «buonorus». Ilo3zBonss
paccmaTtpuBaTh OAMH M TOT K€ Yy4eOHBbIH MaTepuall C pas3HbIX TOYEK 3peHus,
MEXIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €ro JYYIIEMY OCMBICIEHHUIO, 00Jiee MPOYHOMY
3aKPEIJICHUIO TOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

[Ipy moAroToBKE K YpOKaMm y4UuTelb AODKEH MPEeayCMOTPeTh (GOpMHUPOBAHUE Y
oOyJaromuxcsi yMEHUH aHaIU3UpOBaTh, CPaBHHUBATh, 0000IIATh HM3ydaeMblii MaTepual,
IUTAHUPOBATh TMPEACTOSIIYI0 paboTy, OCYIIECTBIATH CaMOKOHTposib. HeoOxomumo
MOCTOSTHHO ~ CJIEAUTh 3a TMPABUIBHOCTBIO pPEUYeBOrO0 OGOPMIICHHS BBICKA3bIBAaHHIA
obyugaroruxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMH TOBEICHUSH JAeaTeabHOCTH oOyuaromuxcs ¢ 3I1P
(PacTOPMOKEHHOCTh, HEOPraHU30BaHHOCTh) HEOOXOAMM  CTPOXKAWIIMI  KOHTPOJIb
coOIOACHUSI MTPaBWJI TEXHUKH 0€30IacCHOCTH MpU MPOBEACHUU JaOOpaTOPHBIX padoT B
XMMHYECKOM KaOMHETE.

Buner  gestensHoctn  oOyudaromuxcsi ¢ 3[IP, o0ycnoBieHHbIE 0COOBIMU
o0Opa3oBaTeNbHBIMU MOTPEOHOCTAMU M OOECIEUMBAIOIINE OCMBICIIEHHOE OCBOCHHE
COJIep’KaHUU OOPA30BaHMSI 110 MPEAMETY « XUMHUSD)

ConmepxaHnue BUAOB JAesTenbHOCTH oOyuaromuxcss ¢ 3[IP Ha ypokax xumuu
omnpenensieTcss UX OcoObIMH 00pa3oBaTeNbHBIMH MOTpeOHOCTAMH. [loMHMO HIMPOKO
ucnois3yeMmbix B OOIl OOO ob6mwmx st BceX OO0Yy4YaromMXcsi BUAOB JIESITEIBHOCTH
clenyeT YCWIWTh BHIBl JACSATENbHOCTH, CHEUU(UYHBIE [ JAHHOM KaTeropuu
oOyyvarouuxcsi, 17151 00eCreueHnss OCMBICIEHHOTO OCBOEHHUS COAEPKaHUs 0Opa30BaHUS 110
OpEeIMETY: YCWICHHE NPEIMETHO-IIPAKTUYECKON JESATENbHOCTH C  AaKTUBHU3ALUEN
CEHCOPHBIX CHUCTEM; YEpEJOBAaHUE BHUJOB JACSITEIBHOCTH, 33JCHCTBYIOIIMX pPa3INYHbIE
CEHCOPHBIE CHUCTEMBI; OCBOCHHE MaTepuaia C ONOPOM Ha alrOpUTM; «IIOLIArOBOCTb» B
U3y4YEHUU MaTepuasa; HCIOIb30BaHUE JOMOJHUTEIBHON BHU3yaJbHOM OMOpPHI (IUIaHBI,
00pas3iibl, CXeMbl, I1a0JI0HbI, ONOPHBIE Ta0uIlbl). s pasButus y obyuarommuxcs ¢ 311P
YMEHMsI JieJaThb BbIBOJABI, (POPMUPOBAHUS TIPAMOTHOIO PEUYEBOTO BBICKA3bIBaHMS
HEOOXOJMMO HCMOJIb30BaTh OMNOpHBIE ciaoBa W kiunie. Oco0oe BHUMaHHUE ClEAyeT
YIEIUTh OOYYEHUIO CTPYKTYpPUpPOBaHHIO MaTepuaja: COCTaBJICHHE PUCYHOUHBIX MU
BEpOAJIbHBIX  CXEM, COCTABJICHHME TaOJMIl, COCTABJIEHHE  KJIACCU(PUKALHUU  C
0003HaUYE€HHBIMU OCHOBAHMSIMU JJIs KJIACCU(PUKALUY 1 HAMIOJIHEHUE UX IPUMEPAMHU U JIP.

[IpumepHass TemMaTH4ecKass U TEPMUHOJOTAYECKass JeKkcuka coorBeTcTByeT OOII
000.

Hns oOyuaromuxcs ¢ 3IIP cymiecTBeHHBIMU SIBIISIIOTCS NpUEMbl pabOThl €
JIEKCUYECKUM MaTepuaoM 1o npeameTty. [IpoBoautes criennanbHas padoTa o BBEAECHUIO
B AKTUBHBIN CJIOBapb OOYYalOIIMUXCS COOTBETCTBYIOIIEH TepMHuHONIOrUU. HM3ydaemble
TEPMHUHBI BBOJSTCS Ha IMOJMCEHCOPHON OCHOBE, 00s3aTelibHAa BHU3yalibHas MOIJEPIKKa,
aTOPUTMBL ~ pabOTBl €  ONpEJCIICHUEM, OINOpPHBIE CXEMbl JJs  aKTyaJlu3aluu
TEPMUHOJIOTHH.

Peanuzanmss MEXNpeIMETHBIX CBSI3€M IpU H3YYEHUHM XUMUUM B 9 Kiacce
OCYIIECTBJISIETCS Uepe3 UCMOIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK
U TOHATHH, SIBISIOIIMUXCA CUCTEMHBIMH JUIsl OTACJIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOT'O LMKJIA.

OO0111e ecTeCTBEeHHO-HAYYHbIE MMOHATHUSA: HAyYHbIN (QakT, ruroTes3a, 3aKoH, TEOpHs,
aHanu3, CHUHTE3, KIacCUPUKalus, NEPUOJUYHOCTb, HAONIOJCHHE, HKCIEPUMEHT,



MOJIEJIMPOBAaHUE, W3MEPEHUE, MOJEIb, SIBICHHUE, MapHUKOBBIM 3((EKT, TexHonorus,
MaTepuaibl.

®dusuka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIUJ, WU30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUH 3apsij, NPOBOJHUKH, IOJIYNPOBOJHUKH,
TUDIIEKTPUKH, (POTOAIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIECTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTAUIMUECKass pemérka, CIUiaBbl, (QHU3UYECKHEe
BEJIMYMHBI, E€IMHULIBI H3MEPEHMs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MbL,
Connue.

buonorus: gorocunres, apixaHue, Ouocdepa, OIKOCHUCTEMa, MHUHEPAIHHBIC
yI0OpEHMS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOJBI, IOJE3HBIE
UCKOIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

ITpu mnpoBeaeHMHM MNPAKTUYECKOM pabOThl KaXKIbli €€ 3Tal  BBIIOJHAETCS
oOyuaromumucst ¢ 3[IP BMecTe c yuurenemM U 1HoJ e€ro pykoBoactBoM. Ha pocke
00s13aTeNIbHO  BBIBEIIMBAIOTCS IpaBWJIa TEXHUKU OE€30MIaCHOCTH, COOTBETCTBYIOLIHUE
JAHHOMY BUJY pa0oThl, JaeTcs MpaBWiIbHAs 3amuch (OPMYI U YKas3bIBaeTCs LEJb
npoBefeHus: padoTsl. [Ipn HE0OXOAUMOCTH JaeTCsl BU3YaJbHBIM aJITOPUTM BBITIOJIHEHUS
3alaHusl. DTO CHOCOOCTBYET OCO3HAHMIO OOYYAIOUIMMMCSI BBIMOJHAEMBIX IEUCTBUUA U
MOJIy4YEHHOTO pe3yJIbTaTa.

Jnst opraHu3aldd TPOBEPKH, yde€Ta M KOHTPOJIS 3HAHMA OOydYaroIMXCcs 110
IpEeIMETY MNPEeIyCMOTPEHbl KOHTPOJIbHBIE PAa0OThI, CAMOCTOSITENIbHBIE Pa0OThI, 3a4YETHI,
npakTUYeckue padoThl, TecTupoBaHue. OIHUM W3 METOJOB KOHTPOJIS PpPe3yJbTaTOB
oOyuenus: oOyuarommxca ¢ 3[IP sBaseTrcs MeToN NOJMBAPUATUBHOIO HKCIPECC-
TECTUPOBAHUS C KOHCTPYUPYEMBIMU OTBETaMU. ET0 OTIMYNTENBHBIMU YEPTAMHU SIBIISIFOTCSI
OIEpaTUBHOCTb, BBICOKAsl CTENEHb WHIAMBUAYAIM3aLUU 3HAHUI, CPAaBHUTEIBHO Mallble
3aTpaThl BpEMEHU U TPY/Aa Ha IPOBEPKY OTBETOB 00YYarOIIMXCS.

Jnst obywatonuxcst ¢ 3[1P Bo3MoxkHO m3MeHeHHE (OPMYIMPOBKU 3aJaHU Ha
«TIOIIAroBYIO», aJalTalMs MpeiaraeMoro oOydarolmemMycs TECTOBOTO (KOHTPOJIBbHO-
OLICHOYHOI'0) MaTepHuajia: UCIOJb30BaHUE YCTHBIX M IHCBMEHHBIX HWHCTPYKIIH,
YOPOUIEHUE JJIMHHBIX CJIOKHBIX (OPMYIMPOBOK MHCTPYKIMH, pELIEHUE C OMOpOoW Ha
aIrOpUTM, 00pasell, UCIOIb30BaHNUE CIIPABOYHON MH(OpMaLUK.



COJEPXAHUE OBYUYEHUA

8 KJIACC

[lepBOoHaUaNbHBIE XUMUYECKUE OHSITHUS

[Ipenmer xumun. Ponbs XxumMun B )KU3HU 4denoBeka. Tena u BemecTBa. Ousndeckue
CBOMCTBA BEILIECTB. ATrperaTHO€ COCTOSIHUE BEIIECTB. XUMHUS B cUCTEMe HayK. UucTbie
BemiectBa u cMecu. CriocoObl paszneneHust cmeceid. [IpaBuna GezonacHoro odparieHus ¢
BEIIECTBAMH U JaOOpaTOpHBIM 00opyaoBaHueM. [loHITHE 0 METOMaX TTO3HAHUS B XUMUHU.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKUE 3JIEMEHTHI. 3HAKU (CHUMBOJBI) XUMHUYECKHUX
anemMeHToB. OTHOCUTENbHAs aToMHas macca. [IpocTele U cllokHbBIE BEIIECTBA. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAS MOJIEKYJIsIpHas Macca. MaccoBas 10js
XUMHUYECKOTO JIEMEHTA B COCIUHEHHH.

@u3znueckue ¢ XUMHUYECKHE SBICHUS. XuMuueckas peakuusa. lIpusHaku
XUMUYECKUX PEaKIUil. YpaBHEHUS XUMHUYECKUX pPEakluil. 3aKOH COXPAHEHHUS MacChl
BeniecTB. Kiaccudukaius XuMHUUECKUX Peakivil (COeTUHEHUS, Pa3IOKEHHUs, 3aMEeILECHUSI,
oOMeHa).

XUMHAYECKHM SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM MOCYAOW, C IMpaBUIaMHU
paboTel B jabopatopuud W TpuéMaMu oOpallleHHus ¢ JTa0opaTOpPHBIM O0OpPYOBAHUEM;
M3YyYEHHE U OINUCAaHUE (PU3NUECKUX CBOMCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB;
HaOmoieHne (pU3NYecKuX (IUIaBJIEHUE BOCKA, TassHUE JIbJa, PACTUPAHUE caxapa B CTYIIKE,
KUICHUE W KOHJACHCAIMS BOJAbI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE MEIHOMN
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTOW) SIBJICHHM, HaOMIOACHUE W OIMCaHUE
MPU3HAKOB MNPOTEKAHUS XMUMHUYECKHX PEaKUUi (pa3iioKeHHe caxapa, B3auMOJCIHCTBHE
CEepHOM KHUCIOTHI ¢ XJopuaoM Oapusi, pasnoxkenue ruapokcuna wmemau (1) mpum
HarpeBaHWM, B3aMMOJICHCTBUE Kele3a ¢ pacTBopoM coiu Meau (II));m3ydenue crocobos
pasneneHusi cMeceit (C MOMOIbI0 MarHuTa, GUIbLTPOBAHKE, BhIApUBAHUE, TUCTHUILISALINS,
xpomatorpadusi), TpPOBEJACHUE OYUCTKU TOBAPEHHOW COJIU;, HAOIIOJIEHUE M OIMCAHUE
pe3yJbTaTOB MPOBEACHUS OMNbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAaccChl;
CO3JIaHuE MOJIeNIel MOJIEKYJ (ILIaPOCTEPHKHEBBIX).

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — 37€MEHT M IPOCTOE
BelecTBO. HaxoxaeHue kuciopojia B mpupoje, (puandeckue U XMMUYECKUEe CBOMCTBA.
Peakuiun ropeHHUs MPOCTHIX U CIOXKHBIX BemecTB. CrocoObl MOJy4eHUsT KUCIOpoJa B
nabopaTopud ¥ TpOMBIIUIEHHOCTH. [Ipumenenne kucnopona. Ilonstue 00 oxcuaax.
KpyroBoport kuciopoaa B mpupoze. O30H — ajioTpornHas MOAU(PUKAINS KUCIOPOIa.

TennoBo# 3P heKT XUMUIECKON peakiii, TEPMOXUMHUYECKUE YPaBHEHUS, 9K30- U
SHIAOTEPMUYECKHE peaklnu. TOMINBO: yrojdb U METaH. 3arpsi3HEHHE BO3/yXa, YCUJICHUE
MapHUKOBOTO A (deKTa, pa3pylieHHe 030HOBOTO CIIOA.

Bonmopon — sneMeHT u mpocToe BemiecTBO. HaxokaeHue Bogopojia B MPUPOJIE,
dbu3nyeckre U XMMHUYECKHE CBOWCTBA (Ha MPUMEPE B3aUMOJICUCTBUS C HEMETAJNIaMU U
OKCHJIaMH METAJIIOB), MPUMEHEHHUE, CIIOCOOBI MoayueHus. [ToHsATHE 0 KUCIOTax U COJISIX.

KomnuectBo BemectBa. Monbs. Monsipas macca. 3akoH ABoranpo. MousipHbIi



00bEM ra3zoB. Pacuetsl o xumuueckoit popmyse. PacueTsl MacCoBO#M JJOJIM XMMUYECKOTO
AJIIEMEHTa B COCMHEHUHU, KOJIMYECTBA BEIIECTBA, MOJISIPHOM MAacchl, MOJISIpPHOTO 00beMa
ra3zoB. Pacu€Tsl Mo XMUMUYECKUM ypaBHEHUSIM.

dusunyeckue corcTBa BoAbl. Boma. Ee cocras, crpoenne u mosekyisl. Bona kak
pactBoputTenb. PactBopbl. [loHATHE O HACHIEHHBIX M HEHACHIIIEHHBIX pPacTBOpaX.
[ToHsiTHE PACTBOPUMOCTH BEWMIECTB B BOJE. Pacuer MacCOBOM JOJIM BEIIECTBA B PACTBOPE
(mpolieHTHas KOHLIEHTpaiusi). MaccoBas J0Jisi BEHIECTBA B PacTBOpe. XHUMHUYECKHUE
CBOMCTBA BOJIbI (pa3lioKEHUE, PEAKIMU C HATPUEM, OKCHUIOM KajlbIUs, OKCHUIOM CEpbI
(IV) peakmum ¢ MeTalulaMH, KUCJIOTHBIMA W OCHOBHBIMH OKcuaamu). [loHsTHE 00
OCHOBaHHUsIX. Ponb pacTBOpOB B MpUpPOJE W B KU3HU 4YesnoBeka. KpyroBopoT BOjbI B
npupojie. 3arpsi3HeHNE NPUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Baxneiimme ~ kiacchl  HeopraHudeckux — coenuHenumil.  Kiaccudukarms
HEOpraHUYEeCKUX coeluHeHun. OKCUIbI: COCTaB, KiIaccudukaius (KUCIOTHbIE, OCHOBHbIE,
ampoTepHble, HecoreoOpasytolme - Ha npuMmepe okcuaa yrieponaa (Il) u oxcuaa azora
(1)), Homenkmnarypa. Ilody4yeHrne U XMMHYSCKHE CBOWCTBA OKCHJIOB (B3aMMOJCHUCTBHUE C
BOJIOM, KucioTamu, Ienodamu). OcHoBanus. Knaccudukaius OCHOBaHUMN: MIEIOYU U
HEpacTBOpUMbIE OcHOBaHHUs. HoMeHknaTypa ocHOBaHMil. @DPU3NYECKHE U XHUMUYECKHE
CBOMCTBa OCHOBaHMH (B3aMMOJICUCTBHUE C OKCHIAMH HEMETAJIJIOB, KUCIOTAMH, COJISIMH).
[TomydyeHnrne OCHOBaHMUA.

Kucnotsl: cocraB, kinaccudukamusi, HOMEHKIaTypa, (U3NUYECKUEe U XUMUUYECKHUE
CBOMCTBA (B3aUMOJICHCTBHUE C METaIaM1, OCHOBHBIMU OKCHIaMHU, OCHOBAaHUSMHU, COJISIMH,
Ha IPUMEPE COJISTHOM U CEPHOM KUCIIOT), CIOCOOBI MOMydeHHUs. Psii akTHBHOCTH METAIIIOB
H. H. bekeroBa. Conu (cpenHue): HOMEHKJIAaTypa COJIEH, CIOCOOBI TMOITYy4YEHUS,
B3aMMOJICHCTBHUE COJIEM C METANIAMH, KUCIIOTAMH, IETI0OYAMH U COJIIMH, IPUMEHEHHUE.

[Tonsitue 006 amdoTepHbIX THAPOKCHUIAX (HA MpUMepe IMHKA W aTIOMHUHUSA):
XUMHUUYECKUE CBOICTBA (B3aMMOJECHCTBUE C KUCIOTAMHU U IIEJI0YaMU, Pa3JIOKEHHUE TPHU
HarpeBaHUM) U MOTyYCHUE.

['eHeTnyeckass CBSI3b  MEXKIY  KllacCaMU  HEOPraHMYECKUX  COEIMHEHHU.
['eHeTHUECKHE PAIBI.

XUMUYECKUI AKCTIEPUMEHT: KAUYECTBEHHOE OIpE/ICTICHUE COJIEPKaHUS KUCIOPO/ia B
BO3J/lyX€; MOJYYEHHWE W H3YyYEHUE CBOMCTB KHUCJIOPOJa; HAOIOJECHUE B3aUMOJACUCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBHUS BO3HMKHOBEHMS W MPEKpalleHUs ropeHus (rmoxapa);
O03HAKOMJIEHHE C 00pa3liaMu OKCHUJIOB M OMHCAaHWE UX CBOWCTB; MOJY4YCHUE U H3YUYCHHE
CBOMCTB BOjJIOpoja (TOpeHue); HaOIoJIeHne 00pa3lioB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCJIEIOBAHNE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C Pa3IMYHOM PpPacTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM J0JIEW PACTBOPEHHOTO BELIECTBA;
B3aMMOJICHCTBUE BOJBI C METAJUIaMH (HATPUEM M KajblUeM) (BO3MOXKHO HCIOJIb30BAHHE
BHUJICOMATEPHUAIIOB); OMPEEIICHHE PACTBOPOB KHUCIOT M MIEJIOYEH C MOMOUIBIO
WHMKATOPOB; MCCIEAOBaHNE OOpPa3I[OB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;
HAOJIOICHNE W3MEHEHUS OKPACKM HHIUKATOPOB B PACTBOpPAX KUCIOT M IIEIOYEH;
u3yueHue B3aumojencTBusi okcuga menu(Il) ¢ pacTBopoM CepHOM KHCIOTHI, KUCIOT C
METaJUIAMHU, PEAKUUMKA HEUTpaau3aluuy; IIOJyYEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajula JIPYTMM W3 PacTBOpPA COJIHU; PEIICHUE IKCIEPUMEHTATBHBIX
3aJ1a4 o teMe «BaxHenIne KIacChl HEOPTaHUYECKUX COCTUHEHUI.

ITepuonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX dieMeHToB JI. 1.



MeHnneneena. Crpoenue aTOMOB. XuMHU4ecKast CBSI3b. OkucnuTenbHO-
BOCCTAHOBUTEJBHBIE PEAKIINU

[lepBble MONBITKK KiIacCU(pUKAIIMM XUMUYECKUX 3JIeMeHTOB. [loHaTHEe O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHbIC U IIEJIOYHO3EMEIbHBIE METAIIbI, TaJOTeHbl, MHEPTHHIE
rasbl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCHIBI.

[lepnognueckuit 3akoH. llepuonnueckas cucrema XxuMudeckux diueMeHToB J[. .
MenneneeBa. KopoTtkonepwomnas u jgiuHHOmepuoaHas (opmer  [lepuonmueckoi
cucTtembl xumMnuueckux aneMeHToB [l. 1. Menneneesa. Ilepuonst u rpynnel. Gusnyeckuit
CMBICJI IOPSIIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocrtaB aroMHbIX saep. M3orombl. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XMMHUYECKHX 3JieMeHTOB [lepmonnueckoi
cucrembl JI. M. MennaeneeBa. XapakTepUCTHKAa XUMHUYECKOTO JJIEMEHTA IO €r0
noJioxkeHuto B [lepunonnueckou cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTU HU3MEHEHHUSI CBOMCTB 3JIEMEHTOB MaJbIX IEPUOJOB M TJIABHBIX
NOATPYIN, B 3aBUCUMOCTH OT AaTOMHOro (MOPSAKOBOTO) HOMEpa 3HauyeHUE
[lepuonnueckoro 3akoHa u IlepuoanM4ecKor CUCTEMBI XHUMHUYECKUX JJIEMEHTOB IS
pa3BuTus HayKu U npaktuku. J[. 1. MenneneeB — yu€HbIi U rpa)KJaHVH.

Xumuyeckass  cBsizb. KoBajeHTHas  (MOJiApHAsT W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENIBHOCTh ATOMOB XUMHUYECKHX 31EMEHTOB. MIOHHAs CBA3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuuu. [Iporeccs
OKHCJICHHS M BOCCTAHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

XUMHYECKMI  DKCIIEPUMEHT: HW3y4yeHue OoOpasloB BEIIECTB METAIOB U
HEMETAJUIOB; B3aWMMOJECWCTBHAE TMAPOKCHIA IMHKA C PACcTBOpPaMU KHUCJIOT W IIEJIOYEH;
IPOBEJICHUE ONBITOB, WUIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuy pas3iokKEHUs, COCTUHEHHUS).

MexnpeaMeTHbIe CBA3U

Peanuzanust MeEXNpeAMETHBIX CBSI3€d MpH M3YYEHUH XUMHM B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUMN, TaK
U TIOHATUHU, SBJISIOIMIUMXCA CHUCTEMHBIMU JUIl OTHEJIBHBIX IPEIAMETOB E€CTECTBEHHO-
HAay4YHOT'O IIMKJIA.

OO61mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: HAyYHBIN (PakT, TUMoTE3a, TEOpHUsl, 3aKOH,
aHanu3, CHUHTE3, KIacCUPUKaluusg, NEPUOJUYHOCTb, HAOIIOJEHHE, HKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusuKa: marepus, aToM, SJIECKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUZ, WU30TOIbI,
PaAMOAKTUBHOCTD, MOJIEKYJIA, AIEKTPUUECKUH 3apsl, BEIECTBO, T€JIO, 00BEM, arperaTHoe
COCTOSIHME BEUIECTBa, Tra3, (PU3MYECKHUE BEJIMYMHBI, E€AUHUIBI H3MEPEHUs, KOCMOC,
IUIaHEeTHI, 3BE3b1, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPOJbI, TOJE3HBIC
VCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemiectBo 1 xuMHuueckasi peakius

ITepuomnueckui 3akoH. Ilepuoanueckas cucremMa XMMHUYECKUX diieMeHTOB [I. U.
MenpaeneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX



AJIEMEHTOB TMEPBBIX TPEX MEPHUOAOB, Kavs, KaIbLUs U UX COCUHEHUNA B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [leprnoanueckoi CUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BellecTBa: BUAb XUMUYECKON CBSI3U. THUIBI KPUCTALIUUECKUX PEUIETOK,
3aBUCHUMOCTH CBOMCTB BEIIECTBA OT TUMA KPUCTATIINYECKON PEIIETKA U BUJIa XUMUUYECKOM
CBSI3H.

Knaccudukaiys u HOMEHKJIaTypa HEOPTAaHMYECKUX BENIECTB (MEXIyHapoOIaHAs U
TpUuBHaJIbHAs1). XMMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMUHBIM Kilaccam
HEOPTaHUYECKUX COCAUHEHUM, FTEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanys XUMHYECKUX PEAKIUN MO0 Pa3IWIHBIM Npu3HAKaM (TI0 YHUCITy U
COCTaBy YUYacCTBYIOIIMX B PEaKIMHM BEIIECTB, MO TEIUIOBOMY 3((eKTy, 1Mo M3MEHEHUIO
CTEMCHEH OKUCIICHHS XUMHUYECKUX OJJIEMEHTOB, 10 OOpaTUMOCTH, I10 YYacTHIO
KaTanu3aropa). IK30- M SHJI0TePMUUYECKUEe peakiuu. TepMOXUMHUYECKUE YPAaBHCHUSI.

[lonatne o0 CKOpOCTH XHUMHUYECKOW peakuuu. IloHsTHe 00 o0OpaTUMBIX U
HEOOPATHUMBIX XMMHYECKMX peakiusXx. [IOHITHE O TOMOTeHHBIX M TETEPOTeHHBIX
peakuusix. [ToHsiTue 0 XuMHYECKOM paBHOBecHHU. CMEIICHHE XMMHUYECKOTO PAaBHOBECHSI.
DaKTOphI, BIUSIIONIMNE HA CKOPOCTh XMMHYECKOM PEaKIUM W MOJIOKCHHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCITUTENHHO-BOCCTAHOBUTEILHBIC peakiuu, AIIEKTPOHHBIN OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHON peakiuu. COCTaBIeHUE YPaBHEHUWM OKHCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUU C UCIOIB30BAaHUEM METO/1a AJIEKTPOHHOTO OaliaHca.

Teopus BIEKTPOJIUTHYECKON IUCCOLMALMU. DICKTPOJUTHYECKAS IUCCOLMALIAS.
DJIEKTPOJIUTHI U HEAEKTPOIUThL. KaTnoHbI, aHMOHBI. MeXaHU3M UCCOLMAIINU BEIIECTB C
pa3IMYHBIMU BUJIaMHU XUMUYecKkoi cBsi3u. [lonstue o crenenu agucconuanuv. CHUIbHBIE U
cia0bIe SJIEKTPOJIUTHI.

Peakuun monHOTO OOMEHa. YCIOBHS NMPOTEKAaHUS PEaKIMii MOHHOTO OOMEHa Ji0
KoHUA. [lomHBIE U COKpalllEHHBIE MOHHBIC YPAaBHEHHS peakuuid. XUMHYECKUE CBOMCTBA
KHCIIOT, OCHOBAaHMM W COJEil B CBETE€ TMPEACTAaBICHUNH 00 DICKTPOIUTUUECKOMN
nuccormanuu. Cpena pactBopa. KauecTBeHHbIE peakiiui Ha KATUOHBI M aHUOHBI: XJIOPHU/I-
, OpoMmI-, HOIMI-, CyIb(daT-, kKapOoHAT-, CHIIMKAT-, pocdar- aHUOHBI, TUAPOKCUI-UOHBI,
KaTUOHBI aMMOHUS, MarHusl, KaJbIus, alllOMUHUS, xene3a (2+) u (3+), meau (2+), 1iuHKa,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpaXx.

XUMUYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPUCTALTUYECKUX
PEIETOK HEOPraHWYECKUX BEIIECTB — METANIOB M HEMETauioB (rpadura U aimMasa),
CJIOXKHBIX BEHIECTB (XJIOpUAa HATpusl); HCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKON peakluu OT BO3JCUCTBUA Pa3IMYHBIX  (PAKTOPOB; HCCIIECIOBAHUE
3JIEKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB, MpoIlecca TUCCOLMAIIMU KUCIOT, MIEI0oUe U
coiieil  (BO3MOXKHO  HCIIOJIb30BAaHUE  BHUACOMATEPHUAJTIOB); IMPOBEJICHHUE  OIMBITOB,
WUTIOCTPUPYIOMINX TPHU3HAKK TPOTEKAHUSI PEaKIMii HMOHHOTO oOMeHa (oOpa3oBaHUE
ocazka, BbIJIETIEHHWE Ta3a, 00pa30BaHME BOJIbI); OIBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI
OKHMCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ peakiuid  (TOpeHHe, peakiuu  Ppa3lokKeHHUs,
COCJIMHEHHSA); PacIiO3HABaHWE HEOPTaHWYECKHX BEIIECTB C IOMOIIBI0 Kaue€CTBEHHBIX
peaKIiii Ha MOHBI; PEIICHUE IKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTanibl 1 UX coeIMHEHUS

OO6m1as xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIE
crerieHn okucieHusi. CtpoeHne U GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB.



XUMHUYECKHE CBOMCTBA HA MpUMepe XJopa (B3auMOIeCTBHE C METalIaMH, HEMETaJlJIaMu
— BOJOPOJIOM U KHUCJIOpOAOM, Ienovyamu). XiopoBogopona. CoisiHas KHCIIOTa,
XUMHUYECKUE CBOICTBA, MOJyuyeHHue, MpuMeHeHue. JlelicTBre xjopa U XJI0pOBOIOPOIa Ha
OpraHu3M uejoBeka. BaxkHelime XJI0puibl U UX HAXOXKIACHUE B IPUPOJIE.

Oo0mas xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB
KHCJIOPOJA U Cepbl. XapaKTEPHbIE CTENIEHN OKUCIICHHUS.

Crpoenue u (u3MUECKHEe CBOWCTBA MPOCTBHIX BEIIECTB — KHUCJIOPOJa U CEpHI.
AnnoTtponHsle MOAUGUKALMKA KHCIOPOJAa M CEphl. XUMHUYECKHE CBOWCTBA CEPBI
(B3aMMOJEHCTBUE C HEMETaNlaMH — BOJOPOJIOM M  KHUCJIOPOJOM, METaJIaMH,
KOHLEHTPUPOBAHHBIMA Aa30THOM MW cepHOil Kkuciotamu). CepoBOAOPOMA: CTPOEHUE,
bu3nUecKkue M XMMUYECKHE CBOMCTBA (KHCJIOTHBIE UM BOCCTAHOBUTEIbHBIE CBOMCTBA).
Oxcuibl cepbl Kak MpeACTaBUTENHN KUCIOTHBIX OKCUZIOB. CepHast KUCIIOTa: PU3NYECKUe U
XUMHUYecKue cBoicTBa (o0mue u cnenupuyeckue). Coim cepHOM KUCIOThI, KaueCTBEHHAs
peakuuss Ha cyibdaT-uoH. CepHHcTas KUCIOTa. XUMHUECKHE pEaKUuH, JexKallue B
OCHOBE MPOMBIIUIEHHOTO crioco0a MoJyuyeHus: cepHoi kucinotel. Haxoxaenue cepsl u eé
coequHeHuil B mpupone. llpumeHnenue ceppl UM ee coelUHEHUH B OBITY U B
IIPOMBIIUIEHHOCTH. XUMHYECKOE 3arpsI3HEHNE OKPYKArOLIEN Cpeabl COCIUHEHUSMH CEPhI
(KUCJIOTHBIE TOXIU, 3arpA3HEHUE BO3/LyXa U BOAOEMOB), CIOCOOBI €T0 MPEJOTBPALLECHUS.

OO01ast xapakTepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUsI aTOMOB
azota u (pocdopa, xapakTepHbIE CTEIICHH OKUCIICHUS.

A30T, pacmpocTpaHeHHe B mpupoje, (U3MYECKMEe W XUMHUUYECKHE CBOICTBa
(B3aMMOJEHCTBUE C METaNIaMd M HEMETaUIaMU - KHUCJIOPOJOM U  BOJIOPOIOM).
Kpyrosopor azora B mnpupoje. AMmuak: (U3MUYECKUE M XUMHUYECKHME CBOMCTBa
(oKHCcIIEHNE, OCHOBHBIE CBOMCTBA BOJAHOIO pacTBOpa), MojdydeHue u npumenenue. Conu
aMMOHHS: COCTaB, (U3NYECKUE U XMMHUECKHE CBOMCTBA (pa3yioKeHUE, B3aUMOCHCTBHE
CO 1IesloyaMM), npuMeHeHune. KadecTBeHHash peakuus Ha HOHBI aMMOHHSA. A30THas
KHCiIoTa, € Qu3MYeCKhe M XUMHUYECKHe CBOHcTBa (00mme u crenudpuyeckue),
nosyuenue. Hutpatsl (pasznoxkenue). A3otuctas kuciota. Vcrosib30BaHHe HUTPATOB U
coJieli aMMOHHMSI B KadeCTBE MHUHEPAIbHBIX YI0OpeHUid. XHUMHUYECKOE 3arps3HeHUe
OKpY’Kalolllel Ccpelibl COCIUHEHUAMH a30Ta (KUCIOTHBIE JNOKIW, 3arpsi3HEHHE BO3/yXa,
MOYBBI U BOJOEMOB).

®ochop, amnorponHsie Moaudukanuu (ocdopa, Guznyeckue U XUMHUUYECKUE
CBOMCTBA (B3aUMOJICMCTBUE C METAJNIAMH, HEMETAJIJIAMHU, KOHIEHTPUPOBAHHBIMU a30THOM
u cepHoit kucinoramu). Oxcun gocdopa (V), oprodhochopHas kucinora: puznyeckue u
XUMUYECKHE CBOMCTBA, moiyyeHue. [lonarue o MUHepanbHBIX yJIOOPEHUSIX: HUTPATHI U
¢docdatel. TloHdaTre 0 KOMIUIEKCHBIX yaoOpeHusx. OOmas xapakTepUCTHKA 3JIEMEHTOB
IVA-rpynmnel. OcoOeHHOCTH CTPOCHHSI aTOMOB yTiepojia W KpeMHus. BalleHTHOCTh u
XapaKTEpHbIE CTEINEHH OKHUCJIEHUS aTOMOB yIJIepoJa M KpeMHHs. PacmpoctpaHeHue
yIaepoJia B IPUPOJE, XapaKTEPHbIE CTEIIEHH OKHCIICHUS.

VYrnepon, amiorpomnHbie Moaudukanuu (rpadurt, anmas), Quszuyeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJEHCTBUE C METANIAMH, HEMETAJNIAMH,
KOHIICHTPUPOBAHHBIMUA a30THOM U CEpHOUM KkucioTamu). AmncopOumsa. Kpyrosopot
yraepojga B mpupoje. OKcuapl yriaepoja, Ux (PU3NYECKHe W XHMMHYECKHE CBOMCTBA,
NOJIyYeHHE U PUMEHEHHE, TIEHCTBUE Ha OPTraHU3M YeJIOBeKa. DKOJIOTMUYECKUE MPOOIEMBI,
cBA3aHHble C¢ okcuaoM yriepoaa(lV); rumore3a rino0anbHOrO MOTEIUIEHHS KIMMAaTa;



NapHUKOBBIN 3(dekT. YrompHas KUcIOTa U €€ CONM, UX (PU3NYECKUEe U XHUMHYECKUE
CBOMCTBa, MOJydeHHWE M TnpuMeHeHue. KadecTBeHHas peakuuss Ha KapOOHAT-UOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIUHE, MPOMBIIUICHHOCTH M CEJIbCKOM
XO3SMCTBE.

OOmue mpeacTaBieHUuss 00 OCOOCHHOCTSIX COCTaBa M CTPOCHHUS OPTaHUYECKHX
COEIMHEHMI yriiepoaa (Ha MpuMepe MeTaHa, STUJIEHA, 3TaHOJa, YKCYCHOM KHCIOThL. WX
COCTaB M XMMHUYecKoe cTpoerue. Kmaccudukamms opranndeckux BemecTB. [lonsTtre o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, OEJIKaxX, yriaeBoJax — M UX POJH B KU3HU
yesjoBeka. MaTtepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemnuii, ero ¢pusnyeckre 1 XuMUUECKUE CBOMCTBA (HAa MpUMEPE B3aUMOJICHCTBUS
C MeTaulaMM ¥ HEMeTaJUlaMH), MojydyeHue U npumeHenue. CoeMHEHHUs KPEMHHUS B
npupoae. OOuwme mnpencrapiaeHus o6 okcunae kpeMHusaA(IV) u KpeMHUEBOM KuHCTOTE.
Cunukartsl, (U3NYECKUE U XUMHUYECKHE CBOMCTBA, MOJyYEHUE W MPUMEHEHUE B OBITY,
MPOMBIIIUICHHOCTH (B MEIUIIMHCKOM, AJIEKTPOHHOM, CTPOUTENBbHON U 1p.). Bakueitmue
CTPOUTETBHBIE MAaTEpPHAJIbI: KEPAMHUKa, CTEKJIO, IIEMEHT, O€TOH, *Kene300eToH. [IpobieMbl
0€30MacHOr0 UCIOIL30BAHUS CTPOUTENIBHBIX MaTEpUaIOB B TIOBCEAHEBHOM KU3HHU.

XUMHUYECKUI HJKCHEPUMEHT: H3y4YeHHE O0Opa3IlOB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJISTHOM KHCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKIMi Ha XJOPUI-UOHBI U
HaOJIOJICHUE TIPU3HAKOB UWX TMPOTEKAHWs; OMbBITHl, OTpa)xaromue QU3NYECKue U
XUMHUUYECKHUE CBONCTBA TaJOT€HOB W MX COEAUHEHUM (BO3MOXKHO UCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB);  O3HAKOMJIEHME C  OOpa3lamMu  XJOpPUIO0B  (TaJOTCHUIOB);
O3HaKOMJIEHME ¢ oOpa3lamMu cepbl U €€ COEIMHEHUSIMH (BO3MOYKHO HCIOJIb30BAaHUE
BHUJICOMATEpUAIIOB); HAOJIOJICHUE TMpoliecca OOYyriuMBaHUs caxapa IOJ JeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOThI, U3YYCHHE XUMHUYECKUX CBOMCTB pa30aBIICHHOMN
CEpHOU KHCIIOTHI, MPOBEJICHNE KauyeCTBEHHON peakIMu Ha Cylab(aT-uoH U HabIto/IeHue
nmpu3HaKa e€ MPOTeKaHWs; 0O3HAKOMJICHUE ¢ (PU3MUECKHUMH CBOMCTBaMH a30Ta, Gocdopa u
X COeAMHEHUI (BO3MOXKHO HCIOJB30BAHUE BHJICOMATEPHAIOB), 00pa3liaMyd a30THBIX U
dbochopHBIX yI0OpeHHMI; TMOJIydeHHe aMMHakKa M M3y4YCHHE €ro CBOMCTB; IPOBEICHHE
KaueCTBEHHBIX peakIMil Ha MOH aMMOHHUS U ¢dochaT-uOH M HU3yYeHHE MPHU3HAKOB HX
NIPOTEKAHMS, B3aUMOJAECHCTBHE KOHUECHTPUPOBAHHOW a30THOW KHUCJIOTBI C MEIBIO
(BO3MOXXHO HCIIOJB30BaHUE BHUIEOMATEPUANIOB); M3YUYEHHUE MOJENEH KPUCTAILTMYECKUX
peméToK anmasza, rpadura; O3HAKOMJIEHHME C MPOLECCOM aJCOpPOLMH PACTBOPEHHBIX
BEIIIECTB aKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHUBOra3a; MOJy4eHUE YTIIEKUCIOTO
raza M M3y4eHUE €ro CBOMCTB; MPOBEACHUE KAUYECTBEHHBIX peaklMil Ha KapOoHAT- U
CUJIMKAT-UOHBl U M3YyUYCHHUE MPU3HAKOB HUX MPOTEKAHUS; O3HAKOMJIEHUE C TMPOIYKIHEH
CUJIMKATHOM TMPOMBIIUICHHOCTH; pPEHIEHUE HKCIEPUMEHTAIbHBIX 3a7a4 10 TeMe
«BaxkHenme HeMeTaulbl U UX COCIUHEHHUS.

MeTtanibl 1 X COEMHEHUS

OO0mast XxapakKTEepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJVIOB HAa OCHOBAaHUH UX
noJjiokeHus B llepuoamueckoit cucrteme xumuueckux sneMmeHToB [[. M. MeHneneeBa u
cTpoeHusi atoMoB. CTpoeHue MeTauioB. MeTramnyeckass CBA3b W MeETalUIM4ecKas
KpUCTAJUIMYECKAasl pelETKa. OJIEKTPOXUMHYECKUN  psii  HAMNpSHKEHWM  METallIoB.
dusznyecKkue U XMMUYECKHE CBOMCTBA METAIIJIOB (B3aUMOJIEHCTBUE C KUCIIOPOOM, BOJIOM,
kucioTamu). OOmue crnocoObl nonydeHus: MetauioB. [loHsATHE O KOPPO3UHM METAIIOB,
OCHOBHBIE CITOCOOBI 3alUThl UX OT KOoppo3uu. CiuiaBel (CTalb, YYryH, AHOPATIOMUHUMH,



OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIICHHOCTH.

[Ilenounsie MeTawibl: mnojoxeHue B Ilepuoanmdeckoil cHUCTEME XUMHYECKUX
sanemeHToB [[. . MenaeneeBa; ctpoenue aromoB. Haxoxnaenue B nnpupone. Ouznyeckue
U XMMHUYECKHe CBOMCTBA (Ha IMpuMepe HaTpus U Kaius). OKCUIBI M THAPOKCHUIBI HATPUS U
kanus. [[pumeHeHne menoYHbIX METAJUIOB U UX COCIMHEHHUI.

[[{erouyHO3EeMENBHBIE METAIUIBI MAarHUK M KAJIBIUMI: MTOJ0KEeHUE B [lepuoanueckon
cucteMe xuMuueckux 3meMeHToB [. 1. MeHnaeneeBa; cTpoeHre UX aTOMOB; HAXO0XCHUE
B Ipupone. Pu3nMyeckue W XMMHYECKHME CBOWCTBA MarHus M Kaublus. BakHeinmme
COCMMHCHMS Kalblus (OKCUA, THAPOKCHA, coyi). JKECTKOCTh BOABI M CIOCOOBI €€
YCTpPaHECHUS.

AlroMuHUN: TIosiokeHue B [lepuoanueckon cucteMe XuMuueckux asementon /1. H.
MenpeneeBa; CTpOCHHME aTOMa; HAaXOXJICHWE B mpupojac. PU3MYECKHEe U XUMUUYECKUE
CBOMCTBA aTOMUHUSA. AM(POTEPHBIC CBOMCTBA OKCHUIA M THJIPOKCH/IA aJTFOMUHUSI.

Kenezo: nonoxenue B Ilepmogmyeckoil cuctemMe XuMHUeCKuX ajeMeHToB [l. .
MenpeneeBa; CTpO€HHE aToMma; HAXOXJEeHUue B mnpupoac. Pu3MuecKHe U XUMUYECKHUE
CBOMCTBa kene3a (B3auMMOJIEHCTBUE C METaUIaMH, KUCJIOTaMU U coyisiMH). OKCHBI,
ruapokcu sl u conu xenesa(ll) u xeneza(lll): cocras, cBolicTBa U MOTyYEHUE.

XUMUYECKUI DKCIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMu METaUIOB U CIUIABOB, UX
(GU3NYECKUMU CBONCTBAMU; HM3YUYEHHUE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOXKHO
UCIIOJIB30BaHUE BUJICOMATEPHAIIOB), OCOOCHHOCTEN B3aMMOJCHCTBUS OKCHIA KaJbIUS U
HaTpus ¢ BOJOM (BO3MOXXHO HMCIOJIb30BAaHUE BUEOMATEPUAJIOB); UCCIEIOBAHUE CBOICTB
KECTKOM BOJIBI; MpoOIecca TOPEHHUs jKejie3a B KHUCIopoae (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMil Ha MOHBI (MarHusl,
Kanblusg, amoMuHus, IwHkKa, >kene3a(ll) u xemesa(Ill), menu(Il)); nHaGmrogeHue u
OIIMCAHUE IIPOLECCOB OKpallMBaHWs IUIAMEHW WOHAMHU HATpUsA, Kalausd W Kb
(BO3MOXXHO HCITIOJIb30BAHUE BHUJCOMATEPUATIOB); HCCIIeOBaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCHAA AIFOMUHUS U THAPOKCUJA LIUHKA;, PELUICHUE DKCIEPUMEHTAIIBHBIX 3a4ad I10
TeMe « BaxxHenmme MeTajuibl U UX COCTMHECHUSD).

XUMHS U OKpyXKarowas cpeaa

HoBbrie Marepuansl u TexXHOJIOTMU. BeliecTBa um Marepuanbl B MOBCEIHEBHOM
JKU3HM 4YeJOBEKa. XHWMHUA M 310pOBbe. be3omacHoe HCHOIb30BaHUE BEIIECTB W
XUMHUUYECKUX peakiuii B ObITy. [lepBast moMoIib Npu XUMHUYECKUX 05KOTaX U OTPABJICHUSIX.
OCHOBBI DKOJIOTHYECKON T'PAMOTHOCTU. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPEdbI
(npenenbHast gomyctumasi kKoHneHTtparusi BemectB — [I[JIK). Ponbp xumuu B pemieHun
AKOJIOTMYECKUX TTPOOIIEM.

[IpupogHble UCTOYHUKHM YTIEBOAOPOAOB (Yrojib, NPUPOAHBIA Tra3, HEPTH),
MPOYKTHI UX TIEPEPAOOTKH, UX POJIb B OBITY M POMBIIIICHHOCTH.

XUMHYECKUI DKCIEPUMEHT: H3y4deHHE OO0pas3loB MaTepuasioB (CTEKJIO, CIUIaBBI
METAJIJIOB, IOJIUMEPHBIE MAaTEPHAIIBI).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTPAMMBLI 11O
XNUMHUHUHA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHMUAA

JIMHHOCTHBIE PE3VYJIbTATHI

- MOTHBalusg K OOyYEHHIO W  LEJCHANpPaBICHHOM  IO3HABATEIbHON
NEeSATEIbHOCTH;

- YCTaHOBKA Ha OCMBICIICHHE JTUYHOTO OTbITa, HAOIIOACHUN 32 XUMUYECKHUMHU
HKCIEPUMEHTAMU;

— OpUEHTALMS HA MpaBUja UHAWBHUIYAIBHOTO U KOJUIEKTUBHOTIO O€30MaCHOIO
NOBEAECHUS P B3aUMOJECICTBUU C XUMHUYECKMMU BELIECTBAMHU U COETMHEHUSIMU;

— pakTHYECKOe u3ydeHue mpodeccuit U Tpyaa pa3iIudHOro poja, B TOM YUCIIE
HAa OCHOBE MPHUMEHEHHS HU3y4aeMOro MPEAMETHOrO 3HaHUS (Hampumep, JTabopaHT
XMUMHYECKOTO aHaJIn3a);

- YBaXXEHUE K TPYy U pe3yibTaTaM TPYAOBOU NEATEIbHOCTH;

- TOTOBHOCTh K OCO3HAHHOMY HOCTPOCHMIO JAJIBHEWIIEH WHAWBUAYaJIbHON
TpaekToOpuu OOpa3oBaHHWA Ha OCHOBE OPUEHTUPOBKM B Mupe mnpodeccuid u
po(eCcCUOHANIBHBIX MPEANOYTEHUH, YBAKUTEILHOTO OTHOLIEHUS K TPYY;

— OCO3HAHHME CBOETO MOBEACHUS C TOUYKHU 3pEHUSI OACHOCTH WJIM O€301aCHOCTH
JUIs ce0s WK AJ1s1 OKPY KArOIIHX;

- OCHOBBI  3KOJIOTUYECKON KYJBTYPBl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO  3KOJOTHYECKOIO  MBIIUICHUS, NPUOOPETEHHE  OMbITa  3KOJOTUYECKH
OPHUEHTHPOBAHHOMN MPAKTUYECKOU NEATEIbHOCTH B )KU3HEHHBIX CUTYyaLUX;

— OCO3HAHHWE TOCHEACTBUI U HENMPUSATUE BPEIHBIX MPUBBIUEK (YyHNOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KypEHHUs) U UHBIX (popM Bpeaa sl (PU3NYECKOTO U TICUXHUECKOTO
3JI0pOBbSI;

- NPUHATHE PELIIEHWA B JKU3HEHHOM CHUTyallud Ha OCHOBE IEpeHoca
MOJyYEHHBIX B X0JI¢ OOyYeHUs! 3HaHUN B aKTyaJIbHYIO CUTYallUIO, BOCIOJHATH ACPUIUT
uHdopmanuy;

- TOTOBHOCTh OTOMpaTh M HUCIOJB30BaTh HYXHYIO HH(MOpPMaLKIO B
COOTBETCTBUU C KOHTEKCTOM >KM3HEHHON CUTYaIIHNH.

METAIIPEJMETHBIE PE3VYJIbTATHI

OBnaacHNE YHUBEPCATHLHBIMU YU4SOHBIMH TTO3HABATEIIHHBIMH JICHCTBUSIMHU:

— BBISIBIIATH IPUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYECCKUX SIBICHHM;

— OCYIIECTBJISTh CpPaBHEHHE, KIACCU(PHUKAIINIO XUMUYECKUX BEIIECTB II0
3a/ITaHHBIM OCHOBAHUSM U KPUTEPHSIM JIJISI YKA3aHHBIX JJOTHYECKUX OTepaIuii;

— CTPOUTH JIOTHYECKOEC CYXACHUE TIOCIe TPEIBApUTEILHOTO aHaJn3a,
BKJTFOYAFOITCE YCTAHOBJICHUE TIPUUNHHO-CJIC/ICTBECHHBIX CBS3CH;

— BBISIBIIATE JNe(PUIIMTE HHPOPMAIIMH, NTAHHBIX, HEOOXOIUMBIX IS PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;

— npeo0pa3oBbIBaTh MH(POPMAIHIO 3 OJTHOTO BUA B APYTOii (TaOIHITy B TEKCT
¥ 1p.);

— co3JaBaTh, NMPUMEHATH W TMPeoOpa3OBBIBATh 3HAKH W CHUMBOJIBI, MOJICITH H



CXEMBI JIJIs pelIeHHs] y4eOHBIX U MO3HABATEIbHBIX 337a4 C IIOMOILBIO [1E€Jarora;

- C IIOMOIIBIO Ilefarora IIPOBOJAUTH XUMHUYECKHM OIIBIT, HECJIOXKHBIN
OKCMEPUMEHT, Ui YCTAaHOBIEHUS OCOOCHHOCTEH OOBEKTa W3Yy4YEeHUs, MPUIUHHO-
CJIEJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN OOBEKTOB MEXTYy COOOM;

- C TIOMOIIIbIO TIEIarora WM CAMOCTOATEIHHO (POPMYIHPOBATH 0000IIEHUS U
BBIBO/IbI 10 pe3yJIbTaTaM IIPOBEJCHHOIO HAOJIIOICHUS, OIIBITA;

- IIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE XMMHYECKUX IIPOLECCOB M HX
IIOCJIEICTBHSI;

- UCKaTh WIM OTOMpaTh MH(POPMALIMIO WU JaHHbIE U3 UCTOYHUKOB C YYETOM
IPEI0KEHHON yueOHOM 3a7]auM U 3aIaHHBIX KPUTEPUEB.

OBnazieHNe YHUBEPCAIbHBIMU YYEOHBIMH KOMMYHHUKATUBHBIMU JIEUCTBUSAMU:

- OpPraHM30BHIBATh yueOHOE B3aMMOJEWUCTBUE B TpymIe (OMpeaensTh oOIiue
LEJIH, PACTIPEAEIIATH POJIU, T0TOBAPUBATHCS IPYT C IPYIOM U T. 11.).

- C IIOMOIIBIO IIelarora Wi CaMOCTOSTEIbHO COCTaBJIATh YCTHBIE W
IIUCBMEHHBIE TEKCTBl C  HMCIOJIB30BAHUEM  WUIIOCTPATUBHBIX  MAaTEpPHAIOB U
BBICTYIUIEHUS IIEPE] ayAUTOPHUEM;

- OpraHU30BbIBATh Y4YEOHOE COTPYAHUYECTBO U COBMECTHYIO AESTEIBHOCTH C
YUHUTEJIEM M CBEPCTHHKaMU; padOTaTh MHIWBHUAYAJIbHO W B TPYIIE: HAXOAUTh OOIIee
penieHue M pa3pemarb KOH(IMKTBI Ha OCHOBE COIJIacOBaHUS IMO3UMUMH M y4deTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE;

- OLICHMBAaTh KauyeCTBO CBOETr0 BKJIaJa B OOIIMN MNPOIYKT, NPUHHUMATh U
pa3AeiATh OTBETCTBEHHOCTh U MPOSBIIATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA IEpEeN
IPYIIIOM.

OBnazieHNe YHUBEPCATbHBIMU YYEOHBIMH PETYISATUBHBIMU JEHCTBUSMH:

— oOHapykuBaTh M (QOpPMYyJIHpPOBaTH yueOHYIO MpoOJeMy, ONpenessaTh LEeb
y4€OHOM eI TENHHOCTH;

— BJIAJICTh OCHOBAMHM CAMOKOHTPOJII, CAMOOLEHKH, NPHUHATUSA PELICHUUA U
OCYIIECTBJICHUS! OCO3HAHHOTO BHIOOpA B y4eOHOM U MO3HABATEIbHOM 1€ATEIbHOCTH;

- COOTHOCHUTH CBOU ACHCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILECTBIIATh
KOHTPOJb CBOEH JESITENBbHOCTH B MPOLECCE TOCTWMIKEHHS PE3yJbTara, ONPEACISTh
crocoObl ACHCTBUN B paMKax MPeJIOKEHHBIX YCIOBUW M TpeOOBaHU, KOPPEKTUPOBATH
CBOU JICHCTBUS B COOTBETCTBUU C U3MEHSAIOUIENCS CUTYalUE;

— J1aBaTh aJICKBAaTHYIO OLEHKY CUTYalluu ¥ NIPEMJIaraTh IUIaH €€ N3MEHEHUS;

- IpeIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPU PEIICHUN yueOHOU
3a/1a4u;

— NOHUMATh MPUYHUHBI, IO KOTOPHIM HE ObLI JOCTUTHYT TpeOyeMblil pe3ynbTar
NEeSATEIbHOCTH, OIpPEAENATh MO3UTUBHBIE HW3MEHEHHMS W HampaBieHHs, TpeOyroume
nanbHeie padoTsl;

— OCO3HAaHHO OTHOCHUTBCA K APYrOMY YEJIOBEKY, EF0 MHEHHIO.

[MPEAMETHBIE PE3VYJIbTATHI

B coctaBe mpenMeTHBIX pe3yIbTaTOB IO OCBOCHHIO OOS3aTEIIBHOTO COJCPKAHUS,
YCTAaHOBJICHHOTO JAHHOM TMPUMEpPHOW pabodeld MporpaMMoOil, BBIACISIOT: HAyYHbIE
3HaHUS, YMEHUS U CIOCOOBI NEHCTBH, crnemududecKkue s y4eOHOro mpeaMera



«XuMus», BUABl ACITEIBHOCTH IO IMOJYYEHHIO HOBOIO 3HAHUS, €r0 WHTEPIPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYaIUsX:

— MPEACTABICHUE O 3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH SIBIICHUUM TPHUPOJBI,
MOHMMAaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHUYECKOM HayKu Kak o00JacTu
COBPEMEHHOT0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIel KyJIbTypbl M MPAKTUYECKOM
NEATEeIIbHOCTH YEJIOBEKA B YCIOBUSX COBPEMEHHOI0 OOIECTBA; MOHUMAHUE MECTa XUMUHU
Cpelu IpYyTuX €CTECTBEHHBIX HAYK;

- BJIAJICHUE OCHOBAaMHU IIOHSATUWHOTO ammapara ¥ CHMBOJHAYECKOIO SI3bIKa
XUMHUH ISl COCTaBJEHUSI (OPMYJT HEOPTraHWYECKUX BEIIECTB, YPABHEHUN XUMHUYECKUX
peakiuii (C onmopoi Ha aJITOPUTM YUEOHBIX ACHCTBHI); BJIaJICHHE OCHOBAMH XHMHYECKOMN
HomeHkJaTypbl (IUPAC u TpuBHanbHON) M yMEHHE HCIOJB30BaTh €€ IJisi pelIeHUs
y4eOHO-TI03HABATENIBHBIX 33/1a4 C MOMOIIIbIO YUUTENS; YMEHUE UCTIONh30BaTh MOJIEIH JIJIsi
OOBSCHEHHSI CTPOCHUSI aTOMOB M MOJICKYJI 110 QJITOPUTMY C OTIOPON Ha OTIPEICIICHHUS;

— MPEJICTABJICHUE O CHCTEME XHMHWYECKHX 3HAHUM M YMEHHUE C TOMOIIBIO
YUUTENd MPUMEHATh CHUCTEMY XMMHWYECKHX 3HAHUW JJISI YCTAHOBJICHUS B3aUMOCBS3EH
MEXKIY M3YYEHHBIM MATEpHaIoOM U MPHU MOJYYEHUH HOBBIX 3HAHHM, 4 TAKXKE B IPOIECCE
BBITIOJIHEHUS YU€OHBIX 3aJaHui U Mpu paboTe ¢ ICTOYHUKAMHU XUMHUYECKOU HH(OopMaIuu,
KOTOpasi BKJIKOYAET:

BAKHEUILINE XUMHUUYECKHE IIOHATUSA: XMUMUYECKHM DJJIEMEHT, aToOM, MOJIEKYIIa,
BEIIECTBO, IPOCTOE€ U CJIOKHOE BEIIECTBO, OJHOPOJIHAS M HEOJHOPOAHAs CMECh,
OTHOCHUTEJIbHBIE AaTOMHAasi M MOJIEKYJISIpHAs MacChbl, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA 00BEM, OKCHJ, KHCJIOTa, OCHOBaHHWE, COJIb (CpeaHsis),
XMMHUYECKasl PEAKLNS, PEAKIIUHA COCAUHEHUS, PEAKIINY PA3JIOKECHUS, PEAKIIUH 3aMEIICHHUS,
peakiuyu oOMeHa, TemioBoW 3(PGEeKT peakiuu, 3K30- U IHAOTCPMHYECKUE PEaAKIUU,
pacTBOp, MaccoBas JOJiI XHUMHUYECKOrO JJIEMEHTa B COCJAMHEHHHM, MAaccoBas AOJS M
MPOLCHTHAs KOHLEHTpAIMs BEIIECTBA B PACTBOpE, AP0 aTOMA, DJICKTPUUECKUHU CIOMN
aTomMa, aroMHas opOuTalib, paauyC aToma, BaJEHTHOCTb, CTENEHb OKUCIICHUS,
XMMHWYECKasi CBS3b, JJIEKTPOOTPULATEIBHOCTD, MOJSPHAS M HEMOJSPHAS KOBAJICHTHAS
CBsI3b, HMOHHAS CBfA3b, METAJUIMYECKas CBSI3b, KpHUCTaJUIMUECKas penieTka (aTroMHas,
WOHHAsA, METaJUIM4ecKasi, MOJEKYJIspHas), HOH, KAaTHOH, aHWOH, JJEKTPOJIUT U HE
AJIEKTPOJIUT,  DJIEKTPOJIMTUYECKAs  JAWCCOLMALMS, PpEaKIMd  HOHHOro  oOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH, OKUCIUTED U BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBIICHHUE, DJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, 0OpaTUMble U HEOOpaTUMBbIC
peaKUMu, CKOPOCTbh XHUMHUYECKOW PEAKLUHUH, KaTaau3aTop, MNPEAETbHO JONyCTUMast
kouuentparus (I1JK), koppo3ust MmeTamioB, CIuiaBsl;

OCHOBOIIOJIaralolIMe 3aKOHbl XHUMHUHU: 3aKOH COXpaHeHUs Macchl, [lepmoamueckuii
3akoH /I. 1. MeHneneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTapO;

TEOPUM XHUMHUHU: aTOMHO-MOJIEKYJIApHAsi TEOpHUsA, TEOPUA BJIECKTPOJIUTUUECKON
JIACCOIMALINM, a TaKXKe MPEACTABICHUS O HAYYHBIX METOAAX MO3HAHUSA, B TOM YHCIIE
AKCIIEPUMEHTAIBHBIX M TEOPETHUYECKUX METOJIaX MCCICIOBAHUSA BEIIECTB M H3YyUYECHUS
XAMUYECKUX PEAKLINM;

— IIPEJCTABJICHUE O NEPUOAUYECKONM 3aBUCUMOCTH CBOWCTB XUMHMUYECKUX
AJIIEMEHTOB (palyC aToMa, dJIEKTPOOTPHUIIATEIBHOCTD), MMPOCTHIX U CIIOXKHBIX BEIIECTB OT
noJIoKeHHs1 3JeMeHTOB B Ilepuogmyeckoid cucreme (B MajblX NEPUOAAX M TIIABHBIX
MOATPYIINAx) U 3JIEKTPOHHOTO CTPOEHUS aTOMa; YMEHHE OOBSCHSATH CBS3b IOJIOKEHUS



anemeHTta B llepuoguyeckoi CUCTEME C YHMCIOBBIMM XapAaKTEPUCTUKAMU CTPOCHHUS
aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3apsij snpa, oOIlee YUCIO 3JIEKTPOHOB),
pacrpeneneHueM JJIEKTPOHOB MO HHEPreTHYECKHM YPOBHSIM aTOMOB TMIEPBBIX TpPEX
NEPUOJIOB, Kajdusl U Kalblusl; KIacCUDUIMPOBATh XUMUYECKUE DJIEMEHTHI C OMOPOW Ha
ompenenaeHus: GU3NIECKOTO CMbICIA ITU(POBBIX JAHHBIX TEPUOIUICCKOMN TaOTUIIHI,

— yMEHUE KIacCU(PUIIMPOBATh XWMHUYCCKHE DJJIEMEHTHI, HEOPTaHUYCCKUE
BEILIECTBA M XUMHMUYECKHE PEAKIMU C OMOPOM Ha CXEMbI; OMNPENENATh BAJICHTHOCTh M
CTEIEHb OKUCICHHS XUMHUYECKUX DJJIEMEHTOB, BHJ XUMHUYECKOM CBA3M U THUI
KPUCTAJUIMYECKON CTPYKTYPBhl B COCIMHEHUAX, 3apAJl MOHA, XAPAKTEP CPeAbl B BOJIHBIX
pacTBOpax BEHIECTB (KUCIOT, OCHOBAHUMN), OKUCIUTENb U BOCCTAHOBUTEIb MO aITOPUTMY
y4eOHBIX JEHCTBUM;

— YMEHHUE XapaKTepu30BaTh C OMOPON Ha cXxeMmy (DU3MYECKHEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPO, IpaduT, anmas, KpeEMHHU, a30T,
dbocdop, cepa, xop, HATPU, KA, MarHuid, KaJblUM, aTIOMUHUH, JKEJI€30) U CI0XKHBIX
BEIIECTB, B TOM UHCIE€ HMX BOJHBIX pPacTBOPOB (BOJa, aMMHUAK, XJOPOBOJOPOI,
CEepPOBOAOPOA, OKCUILI M TUApOKCcHAbl MeTaioB | - IIA rpymnm, amomunus, meau (I11),
nuHka, xenesa (II u III), okcuast yrnepona (I u IV), kpemuus (IV), azota u pocdopa (111
u V), cepsl (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasi, pochopHasi, yrojapHas,
KPEMHHUEBAsI KHCJIOTa U MX COJIM); OMHUCHIBATH C OMOPOW HA IUIAH U KIIKOYEBBIE CIIOBA;
YMEHHE MPOTHO3UPOBATh M XAPAKTEPU30BATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX
COCTaBa U CTPOECHHUS MOCJE MPEIBAPUTEIBHOIO aHAINW3a MOJ PYKOBOJICTBOM I€1arora,
MPUMEHEHUE BEIIECTB B 3aBUCUMOCTM OT HX CBOMCTB, BO3MOKHOCTb IPOTEKAHHUS
XUMUYECKUX NPEBPALICHUN B Pa3JIMYHBIX YCIOBUSX, BIUSHHUE BELIECTB U XUMHUUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKAa U OKPYKAIOUIYIO IPUPOIHYIO CPENY;

- YMEHHUE COCTaBIISATH MO oOpasily, cxeMme, alrOpUTMy Y4EeOHBIX JeHCTBUN
MOJIEKYJISIPHBIE U HUOHHBIE YPAaBHEHUS peakiuil (B TOM YKCIIE peaKIUi HOHHOTO OOMEHa U
OKUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMiT), WILUTFOCTPUPYIOIINX XUMHUYECKUE CBOMCTBA
W3YUYEHHBIX KJIACCOB / TPYINN HEOPraHMYECKUX BEIIECTB, a TAaKXKe MOATBEPXKIAOITUX
TEHETUYECKYIO B3aUMOCBSI3b MEXKIYy HUMU;

- YMEHHUE BBIUHCISTH OTHOCUTEIBHYIO MOJEKYJSPHYIO U MOJISIPHYIO MacChl
BEILIECTB, MACCOBYIO JOJII0 XMMHUYECKOTO 3JIEMEHTAa B COEIUHEHUHU, MAacCOBYIO HOJIIO
BEII[ECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA M €r0 Maccy, 00ObEM ra3oB C OMOPOW Ha
obmue (GopMysbl, YMEHHUE MPOBOJUTH PACUETHl IO YPABHEHUSIM XUMUYECKUX PEAKIUN U
HaxXOJUTh KOJWYECTBO BEIIECTBA, OOBEM M MACCy PEarcHTOB WU MPOJIYKTOB PEAKIIUU C
OMopoil Ha 00pasel], ANroOpUTM yueOHBIX JEHCTBUN;

— BJIQJICHUE OCHOBHBIMU METOJaMU HAy4YHOTO ToO3HaHUs (HAOJIO/ICHHUE,
U3MEpPEHUe, SKCIEPUMEHT, MOJICTUPOBAHUE) MPU M3YYCHUU BEIIECTB W XHUMHUYECKUX
SBJICHUA C OMNMOpPOM Ha aJropuT™M YYE€OHBIX JEWCTBUI, yMEHHE CPOPMYIUPOBATH
npo0ieMy W TPEMIOKHUTh IMYyTH €€ PEeHIeHUs C TIOMOINBI0 Te/larora; 3HaHWE OCHOB
Oe3omacHO pabOThl € XWMHYECKHMMH BEIIECTBAMH, XHUMHUYECKOW TIOCYJIO0M U
71a060paTOPHBIM 000PYIOBAHUEM;

— HaJu4yue TMPAKTUYECKUX HABBIKOB IUJIAHUPOBAHUSI M  OCYIIECTBIICHHS
CIEAYIONIUX XUMHUYECKUX SKCIIEPUMEHTOB I10J] PYKOBOJICTBOM YUMTENS ¢ 0OCYKICHUEM
11aHa padoThl WM COCTaBICHUEM TaOJMLIbL:

M3Yy4YeHHE U OnucaHue (U3NIECKUX CBOMCTB BEIIECTB;



O3HAKOMJIEHUE C GU3UUYECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOUTUE PU3HAKU MMPOTEKAHUS XUMUYECKUX PEaKIUii;

U3y4YeHHUE CIIOCOOO0B pa3/ieNieHUs: CMeCcel;

MOJIyYeHHUE KUCIIOPO/ia U U3YUEHUE €ro CBOMCTB;

MOJIyY€HHE BOJIOPOJA U U3YUYEHHE €r0 CBOMCTB;

MOJIyYEHHUE YIJIEKUCIIOrO ra3a U U3y4YeHHUe €ro CBOMCTB;

MOJIyYEHUE AMMHUAKA U U3YUYEHUE €r0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIECHHOM MacCOBOM JOJEH pPACTBOPEHHOTO
BEILECTBA;

UCCJIEIOBAHUE U ONHMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB;

NpUMEHEHUE WHIUKATOPOB (JakMyca, MeTUJiopaHka u ¢eHondTarenHa) s
ompeJeIeHUs] XapaKTepa Cpelibl B pacTBOPAX KUCIOT U LIEI0YEH;

U3y4YE€HHUE B3aUMOJECHCTBUS KHCIOT C METaUlaMH, OKCHUIAaMH METAJUIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMH;

NOJTy4YE€HUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHUE OJTHOTO METajlla APYTUM U3 pacTBOpa COJIH;

uccienoBaHne aM(pOTEPHBIX CBOMCTB TMAPOKCUIOB aTIOMUHUS U IINHKAQ,

pEelIeHHEe  JKCHEPUMEHTAIbHBIX  3aad 1o Teme  «OCHOBHBIE  KJaccChl
HEOPraHUYECKUX COCITMHEHUI;

pEelIeHHEe  SKCHEPUMEHTAIBHBIX  3aJad 10  TeMe  «OJNEeKTPOJUTHYECKas
JUCCOLIMALISY;

pellieHne SKCIIEPUMEHTAIbHBIX 3a7ad 1Mo TeMe «BaxkHeine HeMeTalibl W HX
COETUHEHUS;

pelIeHre SKCIEPUMEHTABHBIX 3alad 1o TeMe «BaxHeimme MeTamibl U HX
COETUHEHUS;

XUMHUYECKHUE SKCIIEPUMEHTHI, WILIIOCTPUPYIOIINE MPU3HAKUA MPOTEKAHUs peakuui
MOHHOT'0 OOMEHa;

KayeCTBEHHbBIE PEAKIMH Ha IPUCYTCTBYIOIIKE B BOJHBIX PacCTBOpaxX MOHBI: XJIOPHUA-,
OpoMua-, uoaua-, cyibdar-, pocdar-, kapOoHAT-, CUIUKAT-AaHUOHBI, TUIPOKCHU/I-UOHBI,
KaTUOHBI AMMOHUSI, MarHusl, KaJlbLIMsl, AIIOMUHMS, Kene3a (2+) u xkenesa (3+), meau (2+),
IIUHKA,

YMEHHE TPEIACTaBIsTh pe3ydbTaThl dJKCIepuMeHTa B  ¢GopMe  BBIBOJOB,
JI0Ka3aTeNbCTB, TPa(UKOB U TAaOIHI] U BBISIBIISITH SMIIMPUYECKUE 3aKOHOMEPHOCTH;

— BJIQJICHUE TMpaBuiaMud  Oe30MacHoro  oOpalleHuss C  BEHIeCTBaMH,
UCIIOJIb3yeMbIMU B TIOBCEIHEBHOM JKM3HHM, a TAaKXKe MpaBWJIAMU TOBEACHHUS B LEISAX
cOepexXeHMsI 3/I0pOBbS UM OKpY)KaloIled MPUPOJHOW Cpelbl; IMOHUMaHHE Bpeaa
(omacHOCTH) BO3JEUCTBUSI Ha >KMBbIE OPraHU3Mbl ONPEIECICHHBIX BEIIECTB, a TaKXKe
CIOoCcOOOB yMEHBILIEHUS W TPEJOTBPAIICHHUS WX BPEIHOTO BO3JCUCTBHUS; MOHHUMAHUE
3HAYEHUS )KUPOB, OCJIKOB, YIIEBOIOB JIJIsl OpPraHU3Ma YeJIOBEKa,

— BJIAJCHUE OCHOBAMU XUMHUYECKOM TI'PaMOTHOCTH, BKJIIOYAIOUIEH yMEHUE
NpaBUJIBHO UCIOJIb30BaTh M3y4YEHHBIE BelllecTBA W MaTepuainsl (B TOM YHCIIE,
MUHEpAIbHBIC YIOOPEHHs, METAUIBl M CIUIaBbl, MPOIYKTHl TMEepepabOTKU MPUPOIHBIX
MCTOYHUKOB YTJEBOAOPOAOB (YIJid, MNPUPOAHOrO Tras3a, HedTH) B OBITY, CEIHCKOM
XO3s5iiCTBE, Ha  MPOU3BOJCTBE; YMEHHWE NPUBOAUTH TMPUMEPHl  MPABUIBLHOTO



MCTIOJIb30BAHUS H3YUYCHHBIX BEIIECTB U MaTEPUAJIOB;

— YMEHHE YyCTaHaBIHMBATh CBS3M MEXIY peallbHO  HaOJII0JaeMbIMU
XUMHAYECKHUMH SIBIICHHSMU ¥ TPOILECCAMH, MPOUCXOJSIIMMU B MaKpO- U MHUKPOMHUpE,
OOBSICHATh TPUYMHBI MHOTOOOpPAa3Hsi BEIIECTB; YMEHHE HHTETPHPOBATH XWMHUYECKUE
3HAHUS CO 3HAHUSMU JIPYTHX YIEOHBIX MPEIMETOB C TIOMOIIBIO TTEIarora;

— npencTaBieHue o chepax npopecCHOHATBHON AEATEIbHOCTH, CBSI3aHHBIX C
XAMHUEH U COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMU Ha JOCTIDKCHHUSX XHUMUYECKOU
HAayKH{; HaJIWYHE OMbITa PaOOTHI C PA3TUYHBIMU MCTOYHUKAMH WH(QOPMAIMU 110 XUMHHU
(Hay4YHO-TIOIYJISIPHAS JINTEPaTypa, CIOBAPHU, CIIPABOYHUKH, HHTEPHET-PECYPCHI) C OTIOPOi
Ha alTOpUTM: YMCHHE OOBEKTUBHO OIICHUBATh WHGPOPMALMIO O BEIIECTBaX, HX
IPEBPAIICHUIX U MPAKTUIECKOM IPUMCHEHHU.

PesynapraTtel 1m0 roAaM (OPMYIUPYIOTCS IO MPHHIUIYY JOOABICHUS HOBBIX
pe3yJbTaTOB OT TOAa K TOAY, YK€ Ha3BaHHBIC B MPEABIAYIINX ToJaX IO3UINH, Kak
NPaBUJIO, IOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3YJIbTAaThl OUEPEIHOTO T0JIa TI0
YMOJTYaHHIO BKJIFOUAIOT PE3YJIbTATHI MPEABIIYIINX JIET).

8 KITACC

pPacKpbhIBaTh CMBICI OCHOBHBIX XHUMHYECKHX IIOHSITHUH: aToOM, MOJIEKya,
XUMHUYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, CMECh (OAHOPOIHAS H
HEOJHOPOJHAs), BAJCHTHOCTh, OTHOCHUTEJIbHAas aTOMHAas MW MOJIEKYyJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs MAacca, MacCoOBask JOJISI XMMHUYECKOTO 3JIEMEHTA B
COCIMHECHMH, MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBAHHUE, COJIb,
AIEKTPOOTPULIATEIIBHOCTh , CTEIICHh OKHCIICHUS, XMMUYECKas PeaKius, KiIacCu(UKaIIHs
peakuuii: peakiui COCIVUHEHUS, PEAKIIMU Pa3JI0KCHUSA, PEAKINU 3aMEIICHUS, PEaKIUU
oOMeHa, 2K30- U IHAOTEPMHUYECCKHUE PEaKIMH; TEIJIOBOM 3(P(EKT peakluu; sapo aToma,
AJIEKTPOHHBINA CJIOW aToMma, aTOMHas OpOWTalb, pPaJAUyC aToMa, XUMHYECKasl CBS3b,
MOJISIPHAsT W HEMNOJISIpHAs KOBAJEHTHAas CBSI3b, MOHHASA CBS3b, MOH, KaTHOH, AHWOH,
pacTBOp, MaccoBasi J0Jis BelecTBa (MIPOIEHTHAsI KOHIIEHTPAlUsl) B paCTBOPE;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHM (cM. m. 1) u
MIPUMEHATH T MOHSITHUS MPU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

UCIIOJb30BaTh XHWMHUYECKYI0O CHUMBOJIUKY JUIsl COCTaBJICHHS (OpMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHHH XUMUYCCKHUX PEaKIUi, JJICKTPOHHOTO OaaHca;

OTIPENICNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHCHHSX; CTCIICHB
OKHCIICHHSI DJIEMEHTOB B OHMHApPHBIX COCIUHECHHUSAX C OIOPOM Ha ONpelelieHUsl, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC, IPHUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCY
coeAMHEHUH 10 QopMyaaM; BHJ XUMHYECKOW CBS3M (KOBAJICHTHas W HMOHHAs) B
HEOPTraHWYECKUX COCTUHEHUSX;

VMMETbH MPEJICTABICHUE O CUCTEME XUMUYECKUX 3HAHUN, YMETh C IIOMOILIBI YUUTEIISA
MPUMEHATh CUCTEMY XHWMHUYECKUX 3HAHUM, IS YCTAHOBJIEHUSI B3aUMOCBSI3U MEXIY
W3YYEHHBIM MaTepUajoM W MPU TOJYYEHUU HOBBIX 3HAHMM, a Takke Mpu padoTe ¢
UCTOYHUKAMU XUMHUYeCKOU nHpopManuu. OpUeHTUPOBATLCS B TIOHSATUSIX U ONEPUPOBATH
UMM Ha 0a30BOM YpPOBHE, NMPUMEHSTH MPHU BHIOJIHEHUU YUE€OHBIX 3aJaHUM U pPElICHUU
pacyeTHBIX 3aJlady C OMOPOM Ha AJTOPUTM YUEOHBIX NEUCTBHN H3yUYECHHbIE 3aKOHBI U
TEOpUU: 3aKOH COoxXpaHeHus Mmacchl, lleprommueckuit 3akon /.M. MenneneeBa, 3akoH
MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajpo; aTrOMHO-MOJEKYJsipHas Teopusi. COOTHOCHUTh



0003HaueHus, KOTopble MMerTcs B Tabmuie «lleproguyeckas cucteMa XUMHUYECKHX
anemeHtoB /. M. MenaeneeBa» € YHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOECHHUS ATOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsi dAjpa, oOIee 4YHUCIO DJIEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIIOSM);

KIacCu(pUIMpoBaTh  XUMHUYECKHE  DJIEMEHTHI; HEOPTaHUYECKHE  BEIICCTBA;
XUMHUYECKUE peakiuu (MO YKMCIYy M COCTaBy YYacTBYIOIIMX B PEAKIUHU BEIIECTB, IO
TerI0BoMY 3P (HEeKTy, MO0 U3MEHCHHIO CTETICHH OKHUCICHUS XMUMHYECKUX A3JIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTEePU30BaTh (OMUCHIBAThH) OOIIME XUMUICCKHAE CBOMCTBA BEIIECTB PA3IMUHBIX
KJIACCOB,  TOATBEpPXkKJas  ONMCAHWE  NPUMEPAMU  MOJIEKYJSIPHBIX  YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN C OTIOPOM HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHHS;
BO3MOKHOCTH TPOTEKAHUS XUMHUUYECKUX MPEBPAIICHUN B Pa3IUYHBIX YCIOBHUSX IOCIE
IPEABAPUTEILHOTO 00CYKICHHUS C M1€/1arorom;

BBIUUCIISIT OTHOCUTEIIBHYIO MOJICKYJISIDHYIO M MOJISIDHYIO MAacChl BEILECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa MO (PopMylie COSAMHEHHS; MACCOBYIO JIOJIO
BEIIECTBA B PACTBOPE; IMPOBOJAUTH PACUYETHI MO YPABHEHHUID XUMHUUYECKOW PEaKLUU C
OIIOPOM Ha AJITOPUTM,;

MIPUMEHATH OCHOBHBIE OINEPALIMU MBICIIUTEIBLHON IEATEIHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, OO0O0OIIEHUE, CUCTeMaTH3alus, KilacCU(pUKaIus, BbIABICHUE MPUUYUHHO-
CIEICTBEHHBIX CBS3CH — JUISI W3YYCHUS CBOMCTB BEUIECTB M XWMHUYECKUX PEaKIUU;
€CTEeCTBEHHO-HAYUYHbIC METOJIbl MO3HAHUSI — HAOJIOJCHUE, U3MEPEHUE, MOJCIUPOBAHMUE,
HKCTIEPUMEHT (peabHBIN 1 MBICIICHHBIN ) 11OJ] PYKOBOJACTBOM IEJarora;

CJIeIOBaTh IMpaBUJiaM TIOJIb30BAaHUS XUMHUYECKOM TOCyJoi u JTabopaTOPHBIM
o0opynoBaHMEM, a TakXKe MpaBWiaM OOpalleHusi C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUUYECKHUX OMBITOB MO MOJYYEHUIO U
coOupaHni0 Ta3000pa3HBIX BEHIECTB (BOAOPOJAa U KUCIOpOAA), MPUTOTOBICHHUIO
pacTBOPOB C OINPENEIIEHHON MAacCOBOU JIOJIEW PACTBOPEHHOIO BEWIECTBA; IUIAHUPOBATH U
IPOBOJIUTh XHMHUYECKUE OKCIEPUMEHTHl 110 PACHO3HABAHUIO PACTBOPOB ILIECIOYEU H
KHCJIOT C TIOMOINbI0 HMHAMKATOPOB (MakMyc, (eHondTarenH, METWIOpaHXK U Jp.),
MOATBEPAKAAIONIUNX KAYeCTBEHHBIM COCTAaB HEOPTraHUYECKUX BEIECTB (KaueCTBEHHBIE
peaKIMy Ha UOHBI) TI0J1 PYyKOBOJICTBOM Iearora.

9 KIIACC

PACKpBIBATh CMBICJI OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUH SJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEILECTBO, BAJIEHTHOCTD,
AIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKHUCICHUS, XWMHUYECKas peaklus, XUMHUYECKas
CBS3b, TEIUIOBOM A((MEKT peakIuu,MOJb, MOJISPHBIH OO0BEM, PACTBOP; AIEKTPOIUTHI,
HEAJICKTPOJUTHI, DJEKTPOJIMUTUYECKAs] JUCCOIMAIMS, PEaKlMd HMOHHOTO OOMeHa,
KaTaum3aTop, XUMHUYECKOE paBHOBECHE, OOpaTMMble ¥ HEOOpAaTUMbBIE pPEAKIUH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE
U BOCCTAHOBJICHHE, AJUIOTPONUs, aM(POTEpHOCTh, XWMHUYECKasl CBs3b (KOBaJIEHTHa,
WOHHAs, MeTaJUIMYecKasi), KpUCTaUIMYecKasl pPEmETKa, KOPPO3Us METaJUIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOW peakuuu, mnpeaeabHo jgonyctumas koHueHntpanus (I1K)
BEILIECTBA;



WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (cM. m. 1) m
IIPUMEHSATH T ITOHATHUS IIPU OIIMCAHUU BELIECTB U UX NPEBPALLCHUM;

UCIIOJIb30BaTh 3HAKW M CHUMBOJIBI Ui (DUKCAIIMM PE3yJbTaTOB HAOIIOJCHUH,
cocTaBieHusl (OpPMYJ BEIIECTB U YpPaBHEHUU XUMHUYECKUX PEaKUUM, 3alUCH JaHHBIX
yciioBuid 3amad. Mcnonb3oBaTh 0003HaueHUs, nMmeromuecs B [lepuoanueckoi cucreme u
Ta0JIHIIe pACTBOPUMOCTH KUCJIOT, OCHOBAHUI U COJIEH B BOJIC JUISI BBITIOJTHEHUS 3aJaHUN.

ONpPEAEHATh BAJCHTHOCTh W CTEIECHb OKHUCJICHHUS XUMHYECKHX 3JJIEMEHTOB B
COEJIMHEHUAX PA3JIMYHOTO COCTaBA; MPUHAJIEAKHOCTh BEHIECTB K ONPEICIEHHOMY KJIACCy
COCIMHEHUI C OINOpOM Ha OINPEACIICHUSA, B TOM YHCIE CTPYKTYPUPOBAHHBIC, BUIbI
XUMHUYECKON CBsI3U (KOBAJEHTHAsl, WOHHAs, METAJUIMYeCKas) B HEOPTraHUYECKUX
COCIMHEHMSX; 3apsA]l MOHA M0 XUMHUYECKOM ¢opMyle; XapakTep cpelbl B BOIHBIX
pacTBOpax KHUCJOT U LIEJIOYEH, TUIl KPUCTATUIMYECKON PEIIETKH KOHKPETHOI'O BEIIECTBA;

packpeiBate  cMmbici  [lepuommueckoro  3akona .M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAaHUE: OMUCHIBATh M XapaKTepU30BaTh TaOIMYHYIO GOpMy
[lepponnyeckor CHUCTEMBl XUMHUYECKUX OJJIEMEHTOB: pa3jinyarTh I[IOHATUS «TJIaBHas
noarpymnmna (A-rpynma)» u «mnobouyHas noxarpynmna (b-rpynma)», mansle U Oosbiiue
MEPHUOJIbI; COOTHOCUTh 0003HAUEHHUS, KOTOPbIE UMEIOTCS B MEPUOAUYECKON Tabiulle, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMMHMYECKHUX 3JIEMEHTOB (COCTaB U
3apsia anpa, oOllee YUCIO 3JEKTPOHOB M PacHpeiesiCeHUe UX IO AJIEKTPOHHBIM CJIOSM);
O0OBSICHATH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB XMMHUUYECKUX DJIEMEHTOB U UX
COCJIMHEHU B MPEJEIax MaJIbIX MEPUOJIOB U TIaBHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCUUIIMPOBATh ~ XUMHUUYECKHUE  DJIEMEHTBhI; HEOPraHWYECKHE  BEIIECTBA;
XUMUYECKUE peakiuu (10 YHCIy W COCTaBY YYACTBYIOIIMX B PEAKIUU BEUIECTB, IO
TerioBoMy 3G (eKTy, Mo M3MEHEHUIO CTEMEHEW OKUCICHUS XUMHUYECKUX DJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) 0O0MIME W CleNU(PUUIECKUEe XUMUYECKHUE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAsl ONUCAHUE IMPUMEPAMH MOJEKYJISPHBIX U
VIOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUAUYECKUX PEAKLIUMI C OTIOPOU HA CXEMBI;

COCTaBJISITh YPABHEHUS JJIEKTPOJIUTUYECKOW JUCCOLMALMM KHUCJOT, IIEJIOYEH U
COJICH; TOJIHBIE M COKpalIEHHBIE YpaBHEHHUS peaKIUid HMOHHOTO OOMEHA; ypaBHEHUS
peaKkuuii, MOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUYECKOW CBS3UM MEXKIY BEIIECTBAMU
Pa3JIUYHBIX KJIACCOB;

PACKpBIBATH CYIIHOCTh OKMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMN MTOCPEICTBOM
COCTaBJICHHUSI DJICKTPOHHOT'O OajlaHca ITUX PeaKIuid;

MIPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOKHOCTH
MPOTEKaHUSI XUMHUYECKHUX TPEBPAIICHUN TIOCIE TPEABAPUTEIHLHOTO OOCYXICHUS C
IIe1aroroM;

BBIUHCIISIT OTHOCHUTEIIBHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MAacCOBYIO JOJI0 XMMHUYECKOTO JJIEMEHTa 1O (opMylsie COSAMHEHHS; MACCOBYIO JIOJIO
BEIIECTBA B PACTBOPE; IMPOBOJAWTH PACUYETHI MO YPABHEHHUIKD XUMHYECKOW PEAKLIHUU C
OIIOPOU Ha AJITOPUTM;

CJIeIOBaTh IMpaBUjiaM TOJIb30BAaHUS XUMHUYECKOM TMoCcydol U JabopaTOpHBIM
000py/OBaHUEM, a TakXKe MpaBUjIaM OOpalleHUs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSMU TIO BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUUYECKHUX OMBITOB IO MOJIYYCHHUIO U



coOMpaHuIo ra3000pa3HbIX BEIIESCTB (AaMMHUAKa U YTIIEKUCIIOTO Ta3a);

IPOBOJUTh PEAKIUHU, TOATBEPKIAIOIINE KAUYECTBEHHBIH COCTAaB Pa3IUYHBIX
BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPHUI- OpOMUI-, HOTUA-, KapOoHaT-, pocdat-
, CWIHMKaT-, Cyib(aT-, THAPOKCUI-UOHBI, KATHOHbl AMMOHMS U MOHBI HM3yUYEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUICCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OTIEPAITUN MBICITUTEILHON JASSTEIHPHOCTA — aHAJIN3 U CUHTE3,
cpaBHEHHE, 0000IIeHNe, CUCTEMATHU3AIINIO, BHISBICHUE MPUIMHHO-CIICICTBEHHBIX CBsI3eH
— JUIS W3YYCHHUS CBOWCTB BEIICCTB W XUMHUYECKUX PEaKIUN; €CTECTBEHHO-HAyUYHBIC
METO/Ibl TTO3HAHUS — HAOIOICHHE, U3MEPEHHE, MOJISTUPOBAHNE, YKCIIEPUMEHT (peaTbHBIN
1 MBICJICHHBII).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC

No
/o

HaunmenoBanuepasnenon
U TeM Yy4eOHOT0
npeaMera

KomnuectBo
4acoB

Coneprkanue 00ydeHus

OCHOBHBIE BU/IbI JACATCILHOCTH
o0yJarmuxcs

DIIeKTPOHHBIE LU(PPOBBIC
o0pa3oBaTenbHbIE PECyPCHI

Paznen 1. HepBOHa‘laﬂBHHe XUMHUYCCKHUC ITOHATHA

11

XTMUS Ba)kHas
00J1aCTh €CTECTBO3HAHMS]
151 IIPaKTUYECKOM|
eI TeNLHOCTHYEIIOBEKA

5

IIpenmer xumuu. Ponb XHMMUM B KU3HU
YyeJloBeKa. XMMHUs B cUCTeMe HayK. Tena u
BCIIICCTRA. dusnueckue CBOMCTBA
BCIIIECTB. ArperatHoe COCTOSIHUE
BemiecTB. IloHsaTHE 0 METOAaX MO3HAHUSB

o0opynoBanueM. QDHU3NUECKUE CBOWCTBA
00pa3ll0B HEOPraHMYECKUX BEIIECTB
METaJUIOB ¥ HEMETaJJIOB.
pasneneHus  cMmeceil  ((uiabTpoBaHme,
BHITAPHBAHNE, TCTHIUISIINS,
xpomarorpadus). JlabopamopHhuie
onvimel:  VI3ydeHne M OIUCAHUE
(bu3nIecKux CBOIICTB 00pa31oB
HEOpPraHWYeCKNX BenlecTB.  M3yueHue
Crloco0OB  paszzieneHus  cMmecei (¢
MOMOIIIEI0 ~ MarHuTa). [Ipakmuyeckue
pabomer: Ne 1. IlpaBunma paOoTbl B
nmabopaTopur W TPUEMBI  OOpaIeHUs ¢

mabopaTopHbIM o0OopynoBaHueM. Ne 2.

XUMHUUA. YUCThIE BemecTBA M CMecH.cMecu. Pasnuuarh  Qusmueckue U
CriocoOsI paszaeneHus CMECEN.XUMUYECKNE SIBJICHUS. CrnenoBath
Xumuueckuil 9KCnepuMeHm [AITOpUTMaM WCIIOJIb30BaHUS
/[emoncmpayuu: 3HAKOMCTBO CPKCIIEPUMEHTAITLHBIX METOJIOB —
XUMHUYECKON TMOCYyI0i, ¢ mMpaBUIaMHUHAOIIONCHUS u HKCIIEPUMEHTA.
pabotel B jabopaTtopuu W npueMamulHaOmrogaTh W OMUCHIBATH OOBEKTHI MPH
oOpareHus c 1a00paTOPHBIMITPOBEICHUN JIEMOHCTpAIIHiA 171

CrnocoOslpa3nenenust cmecel BemecTB. [IpoBoauTh

PackpbIBaTh CMBICII U3y4ae€MbIX MOHSITHUU.
PackpbiBaTh poOJIb XUMHU B MPUPOJE U
PKU3HU YEJIOBEKa, €€ CBA3b C JPYrUMH|
HaykaMmu. Pa3nuuare 4ucThE BelleCTBa U
CMECH; OJHOPOJHBIE W HEOIHOPOIHBIE]

MabOpaTOPHBIX OMBITOB IO HW3YYEHUIO
(bU3MUECKUX CBOMCTB BEIIECTB, CIIOCOOOB

XUMHYECKHMA AKCIIEPUMEHT npu
pa3aeneHnn cMecel (Ha mpuMepe OYNCTKH
MOBAPEHHON COJM) B XOJ/I€ MPaKTHUYECKOH
paboter Ne 2. CrnemoBarh mpaBHIaM
MOJIb30BaHUS XMMUYECKOM TMOCYAOH H
mabopaTOpHBIM O00OPYJIOBAHUEM, a TaKXKE
MpaBWIaM OOpalIeHUs] C XUMHUYECKUMHY]
IBEIIIECTBAMMN B COOTBETCTBUHN C
MHCTpYKIUEH npu BBITIOJTHEHU ]
npakTraeckoipadotsl Ne 1. BeicTpanBath

buommoreka [IOK:

https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227¢
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

a3BépHYTLIC IMUCbMCHHBIC W  YCTHBIC



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

Pazzenenne cMeceil (Ha NPUMEPEOYHCTKHOTBETEl C OMOPOHl Ha MHAOPMALHIO U3

[HOBapEHHOM COJIN)

yueOHMKa W CIPAaBOYHBIX MaTEpHAJIOB,

PAMOTHO  HCIIOJB30BAaTh  HM3YYCHHBIH
IOHSATUMHBIN annapar Kypca XUMUHU
1.2.BemecTBa MXUMHYECKHE] 15 ATOMBI W MOJIeKyJlbl. XumudeckueOnpenensiarb  npu3Haku — xumudeckuxbuoimoreka [OK:
[peaKum ieMeHThl.  CUMBOJIBI  XMMHYECKHX|PEaKLUil, ycloBHsS WX nporekaHusnttps://m.edsoo.ru/ff0d2a6c
bieMeHTOB.  IIpocteie  u  COKHBIGOOBSICHATH CYHNIHOCTh  (pu3mueckux — uhttps://m.edsoo.ru/ff0d2be8
BCILICCTBA. ATOMHO-MOJICKYJIIPHOSXMMHUUECKHX SIBJICHUI ¢ TOYkH 3penushttps://m.edsoo.ru/ff0d2d50
yICHHE. Xumuyeckas bopMyJia.aTOMHO-MOJIEKYJISIPHOTO yuenus. https://m.edsoo.ru/ff0d2eae
BaneHTHOCTh ~ aTOMOB xuMuuecknxKnaccuduuumposars xumudeckue peakimuhttps://m.edsoo.ru/ff0d323c

DJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBaJ(l'IO qucClly MU COCTaBy pCarupyromumx u

BeriecTB. OTHOCUTENIbHAs aTOMHAas Macca.
OTHOCUTEIbHAsT MOJEKYJIIpHas Macca.
MaccoBasi 10J1s1 XUMHUYECKOTO 3JIEMEHTA B
coenuHeHuu. KonmdecTBo — BelecTna.
Monbs. MonsipHass Macca. B3auMocBs3b
KOJINYECTBA, Macchbl u BV (WE!
CTPYKTYPHBIX €IMHUI BeUIeCTBA. PacuéTsl
no ¢opMynaM XMMHUYECKHX COEIMHEHHH.
Ddusnyeckie MW XUMHUYECKHE SBICHUS.
XuUMHUECKasi peakiuss M e€ MpHU3HAKH.
3aKOH COXPAaHEHHsS MacChl BELIECTB.
XuMHUecKue ypaBHEHHUS.

Knaccupukanuss XUMUYECKHX peakiui(B

(coenMHEHUs, pPA3I0KEHUS, 3aMeIICHHUS,
oOMeHa). Xumuueckuil  IKCnepuMeHm:
V[emoncmpayuu: DduUzndeckue CBOWCTBA
00pa3IoB HEOPTaHWYECKUX BEIIECTB —
METAIJIOB ¥ HEMETaJUIOB.
BEIIECTB  KOJUYECTBOM 1  w™omb.
duznyeckue sBieHUs (IJIaBICHUE BOCKA,
TasHUE JbJa, pacTHpaHUEe caxapa B
CTyIIKE, KUIICHWE W KOHICHCAIIHS BOJIBI).
XUMUYecKue sBIIEHUs (TOpEHUE CBEYH,

IMPOKAJIMBAHUC MeﬂHOﬁ ITPOBOJIOKH,

OO6pa3iplpazBEpHyTHIE

https://m.edsoo.ru/ff0d350c

oOpasyromuxcsa BemectB). CocTaBisTh

https://m.edsoo.ru/ff0d37fa

https://m.edsoo.ru/ff0d3al6

(dbopMynbl  OMHApHBIX  BEUIECTB IO
BAJICHTHOCTH WM ONPEICISITh BAJICHTHOCTH

https://m.edsoo.ru/ff0d3b88

110 (I)OPMYJ'IB.M BemiecTB. PaccTaBnsarh

https://m.edsoo.ru/ff0d3f34

K02 PHUIIIEHTHI B YPaBHEHUSAX

https://m.edsoo.ru/ff0d40c4

XUMHUYECKUX peakuuil. HaOmromate

https://m.edsoo.ru/ff0d4290

OIMMCBIBATL OOBEKTHI npu HOpOBCACHUHN

https://m.edsoo.ru/ff0d5230

,Z[eMOHCTpaI_[I/Iﬁ u Ha60paTOpHLIX OITIBITOB.

https://m.edsoo.ru/ff0d5708

[IpoBoauTh BbIUKCICHUS MO (opmynam
XUMHYECKUX COCIMHEHUN U YPaBHEHMSIM|
XUMHUYECKUX peakuuii. IIpumeHnATH
€CTECTBEHHO- HAYYHbIE METOBI ITO3HAHHUS
TOM YHCIIe HaOII0IEHHE,
MOJIETTUPOBAHUE, AKCIEPUMEHT y
OCHOBHBIE  OIlEpallid  MBICIUTEIBHON
NESATEIBHOCTH (cpaBHeHUE,
KJTacCU(pUKAIIHS) BricTpauBars|
IIUCbMEHHBIE M  YCTHBIE
OTBETHI C OMOPOl Ha HHPOPMAIUIO U3
y4yeOHHKAa U CIPaBOYHBIX MaTepHaJIoB,
[PaMOTHO  HWCIIOJIb30BAaTh  W3YYEHHBIH
[MOHSATUHMHBIAIIIApAT Kypca XUMHH



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5708

B3aMMOJICHICTBHE COJABl WJIM Mella C
COJISTHOM ~ KHCIIOTOM). Habmronenue,
[PU3HAKOB  MPOTEKAHUS  XMUMHYECKHUX|
[peaKIui (paznoxeHue caxapa,
B3aMMOJICCTBUE CEPHOW  KHUCIOTHI
XJIOPUIOM Oapus, Nnojixy4yeHue U

paznoxenne ruapokcuaa meau (1) mpu
HarpeBaHUM, B3aUMMOJEHUCTBHE JKelle3a ¢
pactBopom comu  wmeau  (I1). Ombitsi,

VWLTIOCTPUPYIOIIME  3aKOH COXpaHEHUS]
MacChI. Jlabopamopnvie ONnbIMbL:
Coznianue Mojienen MOJIEKYI
(IIapOCTEePKHEBBIX ). Onucanue
(uznyecKux CBOMCTB 00pa3LoB|

HCOPraHMYECKUX BEIISCTB — METAJUIOB U
HemeTayioB. HaOmronenue (¢usnueckux|
(mnaBjeHWE BOCKAa, TasHUE JbJAa) U
XUMHYIECKHX (ropenue CBeUH,
MPOKATMBaHWE  MEIHOM  TPOBOJIOKH)
apreHui. HaOmonenwne u  omnucaHue
MPU3HAKOB MPOTEKAHHUS  XMUMHUYECKHUX|
[PEaKIMii pa3HbBIX THUNOB. Buluucienus:
OTHOCUTEIIbHON  MOJEKYISIPHOW MAacChl
BEIIECTB, MOJISIPHOM  MacChl, MaccChl
BEIIECTB, MAaCChl U KOJIMYECTBA BEIIECTBA;
MAacCOBOW IO XMMHUYECKOTO JJIEMEHTa
Mo (hopMyIie COeTMHEHUS; TI0 YPABHEHHSIM|
XUMHUYCCKHX PEAKITUi:KOJIMIECTBA, MACCh]
BEI[ECTBA TI0 H3BECTHOMY KOJHYECTBY,
Macce PeareHTOB WIH MPOAYKTOB PEAKIINY

Hroro no paszneny

20

Pazen 2. BakHelmye peIcTaBUTEI HEOPTAHWISCKUX BEIIECTB

2.1

Boznyx. Kucnopon.
[Tonsarre 00 okcrugax

6

Bosnyx — cmech razos. CocraB Bo3ayxa.
Kucioponq — »3ieMeHT U MpPOCTOE

Mcnonp30BaTh XMMHUYECKYI0 CHMBOJIMKY]
U1 COCTaBJCHMsT (OpPMYJT  BELIECTB,

buomuoreka [{OK:
https://m.edsoo.ru/ff0d448e

BelecTBo. HaxoxxaeHue KHUCJIOpOJda B

MOJICKYJIIDHBIX YPAaBHEHUN XHUMHYECKHUX

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

npupoje, (uznyeckue M XMUMHUYECKHE
cBoiicTBa (peakuuu ropeHus). OKCHBI,
[Ipumenenue  kucimopoga.  CrmocoObl
[10JIy4EHUsI KHUCIIOpOoJa B JIabOpaToOpuu U
[IPOMBIIIIJICHHOCTH. Kpyrosopor
kuciopoga B npupope.  O30H
QJIJIOTPONHAs MOIUGUKALMS KHUCIOPOAA.
TertoBoit YHPEeKT XUMUIECKON peaKIIuH,
TEPMOXUMHUYECKUE YpPaBHEHHUS, 3K30- H
DHIOTEPMHYECKHE pEaKIuH. 1 OIJIHMBO:
yrojib W MeTaH. 3arps3HeHHe BO3]yXa,
YCUJICHHE MApPHUKOBOTO s dexra,
paspylueHue 030HOBOI'0 CIIOSL.
Xumuueckuti 9KCNepUMeHm:
/[emoncmpayuu: KauectBenHoe
OIpe/IeNIEHUE COJEp)KaHUS KUCIOpOoJa B
BO3yXE [Tonyuenue, cobupanue,
paclio3HaBaHUE M H3yYEHHE CBOMCTB
KHCIIOpO/Ia. Habmonenue
B3aMMOJICHCTBHS BEUIECTB C KHCIOPOIOM|
1 yCIIOBHUS BO3HUKHOBEHUS
[pEKPALLCHUS TOpEHUs (moxapa).
Vlabopamopnuiii onvim: O3HaKOMJIEHUE C|
oOpasliaMid  OKCHIOB M OIHCAHUE WX
CBOWCTB. [Ipakxmuueckas paboma:. Ne 3.
[lonyueHue u coOupaHHe KHUCIOPOJA,
U3y4EeHUE €ro CBOUCTB. Bwiuucnenus:
MOJIEKYJISIPHOM Macchl KUCIOPOa U 030Ha|

Ha OCHOBAaHHUH aTOMHOM MacCChl|
XUMHUYCCKOI'O QJICMCHTA, KOJIMYECTBA,
MaCChI BCIICCTBA Io YpPaBHCHUAM

XUMHYECKUX PEaKIi

npaloTHI.

https://m.edsoo.ru/ff0d4790

https://m.edsoo.ru/ff0d497a

peakuuii ¢ yd4acTHeM  KHCIOpoJa.
XapakTepu3oBarh (OIHUCBHIBATH) COCTaB]
BO3/1yXa, (U3UYECKUE U XUMHUYECKUE

https://m.edsoo.ru/ff0d4ae2

https://m.edsoo.ru/ff0d4c4a

CBOWCTBA  KHCIOpPOJa, CHOCOOBI  €ro|
[OJIy4eHHUs], IPUMEHEHUE U 3HAYCHUE B
[PUPOJE U KU3HU uenoBeka. CpaBHUBATh
[pEaKIMM  TOPEHUS M MEJIEHHOIO
OKHUCJICHHUS. OOBsICHATD CYILIHOCTH
PKOJIOTHUECKUX MPOOJieM, CBSI3aHHBIX C
3arpsi3HEHUEM  BO3J]yXa. CnenoBatp
npaBujgaM ~ Oe3omacHOM  paboThl B
lmabopaTopuu npu WCII0JIb30BaHUN
XUMHYECKON IMOCYIbl U 000PYIOBaHUSA,
TaK)Ke MpaBUJIaM OOpaleHUs C TOPIOYUMY]
BELLIECTBAMHU. [InanupoBath y
OCYIIECTBIISITh HA MPAKTUKE XUMHUYECKUE
PKCIIEPUMEHTHI, TIPOBOAUTH HAOIIOICHUS,
nenath  BBIBOJABI 10 pe3yJibTaTam
PKCIIEPUMEHTA npu IPOBEICHUH]
TabopaTOpHBIX OMBITOB M MPAKTHYECKOH
Boruucnars KOJIMYECTBO
BelmecTBa, o0OBEM Taza 1o Qopmynam.
'YyacTBOBaTh B COBMECTHOH paboTe B
rpymnme.  BeicTpauBaTh  pa3BEPHYTHIC
MUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOM
Ha wuwHboOpMaIMI0O U3 ydyeOHWKA U
CIIpaBOYHBIX  MaTepuajoB, TPAMOTHO
WCIIOb30BAaTh W3YYEHHBIN MOHITHIHBIN
anmnapaT Kypca XuMUU

2.2

Bonopon. Ilomsatue o
KHUCJIOTaX U COJSIX

Bomopo — 371eMEHT U POCTOE BEIIECTBO.
HaxoxjaeHne Boaopoja B  MPHUPOJE,

PackpbIBaTh CMBICII M3y4aeMbIX IOHSATUN
Y TIPUMEHSATD 3TU MOHATHUSA IPU ONUCAHUMY]

buomuoreka [{OK:
https://m.edsoo.ru/ff0d4dd0

buznyecKkue W XUMHUYECKHE CBOICTBA,

CBOMCTB BEIIECTB U HUX IMPEBPALCHUMN.

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[PUMEHEHHUE,  CIIOCOOBl  TOJYYCHHUS.
Kucnorsl u comu. MonsipHblil  00BbEM]
razoB.  Pacuérel 1Mo  XUMHYeCKUM|
YPaBHEHUAM. XuMUUeCKuti IKCHepUMenm.
V[emoncmpayuu: Tlomydenue, coOupanue
17§ pacrno3HaBaHHe BOJIOpOA.
B3anmojeiicTBie BOJOpO/ia C OKCHUIOM
venu (). Jlabopamopuwiti  onvim:
B3anmoeiicTBUE KUCIOT € MeTallJlaMHu.
[l Ipakmuueckas paboma: Ne 4. Ilomydenue
1 coOupaHHe BOJOPOJIa, U3YUCHHE €r0
CBOMCTB. Buviyucnenus: 00BEMa,
KOJIMYECTBA BEIECTBA raza IO €ro
M3BECTHOMY KOJIMYECTBY BEIECTBA WIIH
00BEMY; 00BEMOB Ta30B MO YpPaBHEHUIO
[peaKIIMd Ha OCHOBE 3aKOHa OOBEMHBIX|
OTHOILICHUHTa30B

XapakTepu3oBaTh

(ommmcsBaTh )https://m.edsoo.ru/ff0d4f42

(duznyeckue M XUMHYECKHE CBOWMCTBA

https://m.edsoo.ru/ff0d50d2

BOI0pO/Ja, CIIoCOOBI  €ro IMOJIy4YCHHA,

https://m.edsoo.ru/ff0d542e

npumenenne. CoOupats npubop s

https://m.edsoo.ru/ff0d55a0

MMOJIY4YCHHSA  BOAOpOJIA. Hcmons3oBaTh

https://m.edsoo.ru/ff0d5708

XUMUYECKYIO CHUMBOJIUKY TSt
COCTaBJICHUS bopmyn BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUW XHUMHUYECKHUX
peakuuMié ¢  y4acTHeM  BOJOpOja.
BbIuuciasTe MOJSPHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM ra3a, Maccyl
BemiecTBa; [lpoBoauth  pacu€rbl 10
YPaBHEHHMSIM  XHMHUYECKUX  pEaKlui:
KOJIMYEeCTBa, 00bEMa, MacChl BEIIECTBA 10
M3BECTHOMY KOJIMYECTBY, 00BEMY, Macce

[pEareHTOB WJIM TPOAYKTOB pPEaKLUH.
CrnenoBatb npaBUIaM 6e3omacHo]
[paboThI B naboparopuu npu

MCTIONIb30BAaHUN XUMHYECKONH TMOCYIbl H
000pyIOBaHUsA, a TakkKe IMpaBujaMm
oOpallieHusi ¢ TOPIOYMMHU BEIIECTBAMHU B
ObiTy. [lmaHupoBaTh W OCYIIECTBIATH HA
MPAKTUKE XUMHUYECKHE JKCIEPUMEHTHI,
IMPOBOANTH Ha6J'IIO}ICHI/I$[, J€JIaTh BBIBOBI
o pe3ynabTaTtam HKCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM paboTe B
rpymme

2.3

Bona. PactBopsI.
[ToHsTHEe 06 OCHOBaHMSX

Ddusnyeckue cBoiicTBa BoIbl. Boma kak

PacTBOpPUTENIb. XHWMHYECKHE CBOMCTBA
BoJbl. OcHoBanusi. PactBophl. Poup)
PacTBOpPOB B IPUPOAE U B IKU3HU

yesnioBeka. KpyroBopoT BoJbl B MpUpPO/IE.
3arpsi3HeHue NpupoHbIX Bol. OxpaHa
O4YMCTKA NMPUPOAHBIX BoA. HackIieHHBIE 1

HCHACBIIIICHHBIC PaCTBOPHI.

PackpbiBaTh CMBICT M3Y4aeMBbIX TMOHSITHIH
M IPUMEHSATH 3TU MOHATUSA NPU ONUCAHUMY]

bu6mmoreka [OK:
https://m.edsoo.ru/ff0d587a

CBOMCTB BEIIECTB M WX NPEBPALIECHUMN.

https://m.edsoo.ru/ff0d59e2

IXapaKkTepu30BaTh ¢buznyeckue u

https://m.edsoo.ru/ff0d5b40

XMMHYECKHE CBOMCTBA BOJBI, €€ POJIb KaK

https://m.edsoo.ru/ff0d5eba

aCTBOPUTEII B IPUPOJHBIX IpOLECcCax.

https://m.edsoo.ru/ff0d6342

CoCTaBIISITh YpaBHCHUA XUMHYCCKHX|

eakuid ¢ ydactuem Bojbl. OOBSICHSITH
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PacTBOpMMOCTE  BeIIeCTB B BOJIC.
MaccoBasi J10oJisl BEIIECTBa B PacTBOpE.

Xumuyeckuii 9KCHEepUMEHM.
V[emoncmpayuu: PacTBOpEHHE BELLECTB C
pa3IM4HOI PacTBOPUMOCTBIO.

BiauMmogeiictBue BOABI € METallIaMH
(HaTtpuem u Kanbmnuem). HccnenoBaHue
[PacTBOPOB KHUCJIOT UILEIOUYEH C TOMOIIBIO
WHIUKATOPOB. JlabopamopHvle onvimul
HccrnenoBanme 0COOCHHOCTEH

PacCTBOpPEHMsSI BELIECTB C  Pa3jIM4YHOU
[PACTBOPUMOCTBIO. [IpuroroBnenue,
pacTBOPOB C ONPEACIEHHONM MacCOBOM
10JIeH PacTBOPEHHOTO BEILECTBA.
[ Ipakmuuecxas paboma No 5.
IIpurorosiienne pacTBOpOB C
OnpencIEHHON MacCOBOM JoJe

[PaCTBOPEHHOTO BEIIECTBA. BuiuucaeHus: ¢
MCIIOJIb30BAHUEM  TIOHATHS  «MaccoBas
110J151 BEIIIECTBA B pacTBOPE»

CYLIHOCTh  JKOJOTHYECKHX  Mpoliem,
CBSI3aHHBIX C 3arpsA3HEHUEM NPUPOIHBIX
BOJI, CHOCOOBI OYMCTKH BOJBIOT MPUMECEH,
MEpbl 10 OXpaHe BOJ OT 3arps3HCHHS.
[lnanupoBaTh U  OCYLIECTBISATH  HA
MPAKTUKE XUMHYECKHUE HKCIEPUMEHTHI,
[POBOAUTH HAOJNIOACHUS, 1eJaTh BbIBOJIBI
M0 pe3ylbTaTaM dKCIEPUMEHTa IpH
MPOBECHUHN J1a00paTOPHBIX OIMBITOB H
[IPAKTUYECKOH  pabOoThlI. CnenoBatp
npaBujgaM ~ Oe3omacHOM  paboThl B
nmabopaTopun npu WCII0JIb30BaHUN
XUMHYECKOH TOoCylbl M O0OpYyIOBaHUS.
[TpoBOIUTH BBIUYUCIICHUS C MIPUMEHEHHEM
MOHSTUS «MaccoBasl JOJisl BEIeCTBA B
pacTBope». BrIcTpamBaTh pa3BEPHYTHIC
[CbMEHHBIE U YCTHBIE OTBETHI C OMOPOH]
Ha wuwHboOpMaIMI0O U3 yuyeOHUKA U
CIPAaBOYHBIX  MaTEpUaANOB, TPAMOTHO)
WCIIOb30BAaTh W3YYEHHBIM MOHITHIHBIN
anmnapar Kypca XUMHH

2.4

(OCHOBHEBIE
HEOPTaHUYECKUX
COeTMHEHUN

KJIaCChI

11

Knaccudukanus HEOpPraHUYECKHUX|
coenquueHuil. Oxcunel. Knaccuduxarnms
OKCHJIOB: cosieoOpa3yroniue (OCHOBHBIE,
KHCIIOTHBIE, amQoTepHbIe) y
HecoJeo0pas3yromue. Homenkinartypa
OKCUJIOB. Du3NuecKue u XUMHUYECKHUE
cBoiicTBa OKCcHAOB. [lolydyeHrne OkcuaoB.
OcHoBanwms. Kimaccuduxanusi ocHoOBaHUI:
MIEJI0YM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiiarypa ocHoBaHMi. PU3nUecKuey
XUMHUYECKHE CBOWCTBa  OCHOBAHUH.
Ilonyuenue OCHOBaHUM. Kucnortsl,
Knaccudukanus xkucimor. Homenknatypal

KiaccuduimpoBaTh n3y4aemble BEIIECTBA
Mo cocraBy U cBoiicTBaM. COCTaBJIATH

bubnunoreka [{OK:
https://m.edsoo.ru/00ad9474

(bopMynBl  OKCHIOB, KHCJIOT, OCHOBAaHUH,

https://m.edso0.ru/00ad9a50

https://m.edsoo.ru/00ad9b7c

COJIEN 1 Ha3bIBATh MX 110 MEKIYHAPOIHOU
HOMEHKJIAType. [Iporuno3upoBarh|

https://m.edso0.ru/00ad9ch?2

CBOIMCTBA BEIIECTB Ha OCHOBE 06H.II/IX

https://m.edsoo.ru/00ad9ela

XUMHNYECKUX CBOMCTB HN3YUCHHBIX

https://m.edsoo.ru/ff0d664e

KJIaCCOB/prHH BCIICCTB, K KOTOPBIM OHU]

https://m.edsoo.ru/ff0d67ca

oTHOCATCS. COCTaBIATh MOJEKYJISIPHBIE

https://m.edsoo.ru/ffOdfee2

YPaBHEHMs pPEaKUui, HUIIOCTPUPYIOLINX

KUCIOT. Duznueckue U XUMHYCSCKHUE

XHMUYECKHE  CBOMCTBA U  CIIOCOOB]
MOJTy9eHUs BECIIICCTB W3YYCHHBIX
KJIACCOB/TPYIITI, a TaKKe
[OITBEPIKJAIOIITNX TeHETUYECKYIO
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CBOMCTBAa KHCJIOT. Psan  aKTHBHOCTH
metauioB  H.H. bekeroBa. Ilomyuenue
kucior. Comu. Howmenkmarypa cosen.
Dduznueckue M XUMHUYCCKHE CBOMCTBA
coneil. [lonydyenue coiseil. I'eneTnyeckas
CBSI3b MEXK]y KJIaCCaMH HEOPTaHUYECKHUX
COCIMHEHUN. Xumuueckuil sKCnepumMenm:
/[emoncmpayuu: O06pas3ipl
HEOPraHWYECKUX  BEIIECTB Pa3JIMYHbIX
KiaccoB.  OMBITBI, HWJUTFOCTPUPYIOLINE
XHMMHYCCKHE CBOMCTBaA KJIacCOB
HEOPTraHUYECKUX BCIIECTB.
Vlabopamophnvie onvimer  OnpencieHue
pacTBOpPOB  KHCJIOT H  IWIEJIOYEH ¢
[MOMOILbI0  MHAMKATOpoB.  M3yueHue
B3aMMOJICCTBUS KHCJIOT C METajlaMH,
peaxkuuii HEUTpAIIM3aLUH.
B3anmopnencTteue  pactBopa  CEpHOH
kucnotel ¢ okcumom  wmeaum  (I1).
[Tonyuenue HepacTBOPUMBIX OCHOBAHMIA.
BoITeCHEHHE OJHOTO MeTala JPYruM U3
pactBopa conu. [lpakmuueckas pabomd
Ne 6. Periennie skcriepuMeHTabHBIX3a/1aY]

110 TEME «Baxueimme KJTaCCHhl|
HEOPraHUYECKUX COETUHEHHUI.
\Boiuucienus. o YpaBHEHUSM|
XUMHYECKOHN peakuuu:  KOJIMYECTBA|

BEIECTBA, 00BEMA, MACCHITIO U3BECTHOMY]
KOJIMUYECTBY BellecTBa, 00BEMY, Macce
[peareHTOB WJIA MPOJTYKTOB PEAKITUN

B3alMOCBS3b MeXay HUMH. [Ipon3BoauTh
BBEIYHCIICHUS 110 YPABHCHHUSIM XUMUYECKUX
peakuuii. [lnanupoBaTh U OCYIIECTBIATH
Ha MPAKTUKE XUMUYECKUE KCIIEPUMEHTHI,
[POBOAUTH HAOJNIOACHUS, 1eJaTh BHIBOJIBI
[0 pe3yibTaTaM JKCHEPUMEHTa MpHU
MPOBEJCHUHN J1a0OPAaTOPHBIX OIBITOB H
MPAKTUYECKUX pabor. CnenoBarty
npaBuigaM ~ Oe3omacHOW  paboTel B
imabopaTopuu npu UCII0JIb30BAaHUH
XUMHYECKOH TMOCyAbl M 00OpyIOBaHUS.
BricTpauBath pa3BEpHYTHIE TUCEMEHHBICH
YyCTHBIE ~ OTBETHI C  ONOpOM  HA
WHGOPMAITHIO U3 YICOHUKA U CTIPABOYHBIX
MaTepuaioB, TPaMOTHO HCIOJIb30BATh
M3yYCHHBIM TOHSATUHHBIN almapar Kypca)
XUMHH

Wroro no pazneny:

30

Pazmen 3. Ilepuwoauueckwmii

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE pCaKkuuu

3akoH W llepmogmdeckas cucrema xumuueckux snemeHToB . M. MenneneeBa. CtpoeHue aroMoB. XUMHUYECKasl CBS3b.

3.1

[leproauyecknii 3aK0H |

[lepuoanueckasi cucTemal

7

[lepBble  MOMBITKM  KJIaccUPUKAIUY]

PackpbIBaTh ~ CMBICT  MEPUOIUYECKOTO

bu6mmoreka [OK:

XUMHUYCCKUX  3JICMCHTOB. Iloustue o

3akoHa. ONHCHIBATH CTPOCHHE TaOJHUIIBI

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/00ad9ffa

XUMHUYECKUX 3JIEMEHTOB
JI. W. MeHnngeneena.
CtpoeHue aToma

pyNnax CXOAHBIX 3JIEMEHTOB (ILEIOYHbIE
151 IEJI0YHO3EMEIbHBIE METaJLIbl,
raJIOreHbl, MHEPTHBbIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yloT aM(OTEPHBIE OKCHIBI
1 ruapokcuabl. [lepuoanyeckuil 3akoH.
[lepuoanueckass cucreMa XHUMHUYECKHUX
3JIEMEHTOB J.. Meupeneesna.
KopoTkonepuoanas M ATUHHONEPHOIHAS
bopMbI [lepuonnueckoit CHUCTEMB]]
XUMHUYECKUX 3JIEMEHTOR J.N.
MeunneneeBa. Ilepuoasl W TpynIbL
Dur3nyeckuit CMBICII MIOPAIKOBOTO
HOMEpPAa, HOMEpPOB IME€PUOJA U TPYIIIb]
hinemeHTa. Crtpoenme artomoB. CoctaBp
ATOMHBIX siiep. M30Tombl. DIEKTPOHBL.
Ctpoenue AJICKTPOHHBIX  O0OJIOYEK
aToMOB  mepBbiXx 20  XMMHYECKUX|
hieMeHTOoB  [lepuogndeckoil  CUCTEMBI
JI.11. Menneneea.  XapakTepUCTHKA
XUMHUYECKOTO JJIeMEHTa o ero|
nonoxeHuto B llepuogmueckoil cucreme
JI.11. MenneneeBa. 3aKOHOMEPHOCTH|
M3MEHEHUsI PaJinyca aTOMOB XUMHUYECKHUX|
HJIEMEHTOB, METaJUTMYECKUX u
HEMETaJUIMYE€CKUX CBOMCTB MO TpYIIaM U
nepuogaM. 3HadeHuwe Illepmomgmyeckoro)
3akoHa u Ilepuogmueckoil cucTeMbl
XUMHUYECKUX JJIEMEHTOB [UJISl Pa3BUTHSA
Hayku U npaktuku. .M. MenneneeB —
Y4EHBIH W TPAKIAHUH. Xumuueckuu
DKCnepumMenm: Lemoncmpayuu:
B3anmoneiicTBue THUAPOKCHIA IIMHKA C
pacTBOpaMH  KHMCJIOT W LICJIOYEH.
MopenrpoBaHue CTPOCHHUSI MOJIEKYN IpH

IOMOIIH PUCYHKOB, MOJICIICH,

«I1 CpuoandYcCKass CHUCTEMa XHUMHUYCCKHUX|

https://m.edsoo.ru/00ada342

https://m.edso0.ru/00ada52c

PIIEMEHTORB JN. MeHneneeBay.
MopenupoBaTh CTpOEHHUE aToma,

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

DHEPreTUYECKUX YPOBHEW U INOLYypOBHEH

https://m.edso0.ru/00ada824

[Py IIOMOIIK PUCYHKOB, 3JJICKTPOHHBIX

https://m.edsoo.ru/00ada96e

KOH(UTyparIuii u AJIEKTPOHHOA
rpaguIecKux hopmyi. [TosicHATH
(bu3MYEeCKU CMBICI TOPSAKOBOTO HOMEPA,

HOMEpPOB IEpHoJa M TPYHIbl 3JIEMEHTA.
XapakTepu3oBaTb XMMHUECKUE DJIEMEHTBH]
[EepBbIX TPEX MEPHOOB, Kaluil, KalabLUH
M WX COEJUHEHHUS [0 TIOJOKEHUIO B
Ilepuonuueckoun CHUCTEME JI.1.
Menpeneesna. OOBSCHATD oOuiue
3aKOHOMEPHOCTH B H3MEHEHHM CBOICTB
XUMHUYECKUX  DJIEMEHTOB  (M3MEHEHHE
[pagnycoB aTOMOB,
PIEKTPOOTPHUIATEILHOCTH, BaJIEHTHOCTH)
M UX COCIMHEHWN B IIpeienax MallbIX
MEepPUOJOB U TJIaBHBIX MOATPYNI C Y4ETOM
CTPOEHMSI HMX arToOMOB; Y4acTBOBaTh B
COBMECTHOI paboTe B mape WM TpymIe.
BricTpanBaTh pa3BEpHYThIE IICEMEHHBIEY]
YCTHBIE ~ OTBETBI C  ONOpPOM  HA|
nHbOpMalMI0O U3 Yy4eOHUKA M JPYruX
MCTOYHUKOB, B TOM uncie HTepHera
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PIEKTPOHHBIX U CTPYKTYPHBIX (QOpMYII.
Tabmuna  «[lepuomuyeckas — cUCTEMA|
XHUMHAYECKHX 3JIEMEHTOB J.W.
MenneneeBa». Jlabopamopuvie onvimol
O3HakoMJIeHHE C o0pa3laMu METAJIOB U
HEMETAJIOB

3.2 Xumu4aeckas CBSI3b. 8 Xumuueckas CBSI3b. KoBasienTHasPackppiBaTh CMBICI M3y4aeMbIX MoHATHHA.brubaroreka [{OK:
OKHCIUTENBHO- (monsipHas W HeNoJsipHas)  CBA3b.ONpenensaTh BHJ XUMHYECKO# cBszu Bhttps://m.edsoo.ru/00adaab8
BOCCTAaHOBUTEIIbHBIC JJIeKTPOOTPHUIIATEILHOCTh ~ XMUMHUUYECKHX(COeAMHEHUH. MoenupoBath crpoenuehttps://m.edsoo.ru/00adaab9
peaKiuu hiieMeHTOB. MonHas cBs3b. CTEMEHHMOJIEKYN  Hpd  HOMoOIM  pucyHKOB,Nttps://m.edsoo.ru/00adac34

OKHCIICHHS. OKHUCITUTENbHO-MOICICH, 3JEKTPOHHBIX M CTPYKTypHBIxhitps://m.edsoo.ru/00adae28
BOCCTaHOBUTEINbHBIC peakiuu. [Ipomecceihopmyn. Hcmons3oBate  xumuueckyrohnttps://m.edsoo.ru/00adb076
OKHCIICHUS u BOCCTAHOBJICHUS.CHMBOJIMKY JIJIsl  cocTaBieHus ¢opmyihttps://m.edsoo.ru/00adb486
OxkwucuTen u BOCCTAHOBHTEIIH.[BEIIICCTB, AIIEKTPOHHOTO Oananca
XUMUYECKUN  OKCIIEPUMEHT: H3YyYCHUEPEAKIIH. Omnpenensith CTEICHb
00pa3ioB  BEHmIECTB ~ METAUIOB  HMOKUCICHUSI aToOMOB XHMHYECKHX|
HEMETAILIOB, B3aMMOJICHCTBUEPIICMEHTOB 10 (OPMYJaM M COCTaBIISATH
HAPOKCH/IA [[MHKA C PACTBOPaMH KUCIOT(OPMYJIbI OWHAPHBIX COCAMHCHHI 110
W I[enoueif, MpOBEACHHE  OIBITOB,CTENCHH OKUCICHUS aTOMOB XMMHYECKHX
WILTIOCTPUPYIOIIHAX npuMepbIpIeMeHToB. ONpeneNsT OKHUCIUTENb H
OKHCITHTENbHO-BOCCTAHOBUTEIBHBIX BOCCTAHOBHTEITb. PaccraBiaTh
[peakiuii (ropeHne, peakiuu pa3aoKeHUs,KOOQPUIIMEHTHI B CXeMaX MPOCTHIX
COCTMHEHUN ). Xumureckutl IKCnepumennm . jOKUCINTEIbHO-BOCCTAHOBUTETbHBIX
Vlemoncmpayuu: OTbITHIpeaknuit METOIOM 3JICKTPOHHOTO)
WILTIOCTPUPYIOLIHE npumMepsbidananca. Habnronarh XUMHYECKHE OTIBITH]
OKHCITUTEIEHO-BOCCTAHOBUTEIILHBIX M0 TUIAaHy, AHAIW3UPOBaTh W JIEJaTh
peaxiuii (ropeHre, peakiuy pa3noxeHus,BeiBoabl.  Mcmoms3oBate  WKT s
COCTHHEHMS) CO3MaHus Moierei, MOATOTOBKH|
NpEe3CHTAlU, JOKIag0oB [0  TeMe.
BeicTpanBarh pa3BépHyThIEC MMCHMEHHBIEH]
YCTHBIE ~ OTBETHI C  OMOPOM  HA|
nHpopMalMi0 W3 y4eOHUKA U JAPYTUX
MCTOYHUKOB, B TOM uncie MHTepHeTa
HTtoro no pasneny 15
PesepBHOE Bpemst 3 bubmmoreka [{OK:
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OBILIEE 4YUCJIO YACOB

68
1O TTPOTPAMME
9 KIIACC
HaumenoBanue pasnenos
Ne KommuectBo OCHOBHBIE BUIBI A€ATEILHOCTH DneKkTpoHHbIE ITU(POBBIE
U TeM y4eOHOro Copneprxanue o0yueHUs
11/T1 9acoB 00yJarImuxcs o0pa3oBaTeNbHBIC PECYPCHI
npeaMeTa
Paznen 1. BemecTBo M XMMUYECKHE PEaKIHN
1.1[ToBTOpenue Y 5 [lepuognueckuii 3akoH. IlepumonnueckasXapakrepu3oBaTb XuMuueckue aieMeHTrolbuonuoreka [{OK:
yriryoneHue 3HaHUMH crucTeMa XMMHYECKHX dieMeHTOB J[.J.[mepBoix TpEX mepromoB, Kamus u Kaasuushttps://m.edsoo.ru/00adb59e
OCHOBHBIX pasienos MeHzeneesa. Ctpoenue aTOMOB.I0 uX mnojoxenuto B Ilepuoanueckoiihttps://m.edsoo.ru/00adb6b6

Kypca 8 kiacca

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XMMHYECKHUX JJIEMEHTOB TMEPBBIX TPEX
MEepUOIOB, Kalusl, KalblUsi U  UX|
COCTUHCHHI B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B
[TeproanyuecKkoil CUCTEME U CTPOCHUEMHX
aToMOB. (CTpoeHHME BellecTBa: BHUJbI
XHUMHYIECKON CBSI3H. Tursl
KPUCTAJUIMYECKUX PELETOK,
3aBHCHMOCTH CBOMCTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKOM PEIIETKU U BUJIA
xuMuueckor cBsi3u. Knaccudukanus u
HOMEHKJIaTypa HEOPraHUYECKUX|
BEIICSCTB. XUMHYECKHE CBOMCTBA
BEILIECTB, OTHOCAILIUXCS K pPa3jIMYHbIM
KJaccaM HEOPraHWYECKUX COEIMHEHUM,
FEHETUYECKass CBsI3b HEOPraHMYECKHUX
BEIIECTB. Xumuueckuti 3IKCnepumMeHm:
V[emoncmpayuu. O03HaKOMJICHHE C

CHICTEME J1. n. Menneneena.

https://m.edsoo.ru/00adb7e2

https://m.edsoo.ru/00adbac6

Knaccudumnuponats 51 HAa3bIBATH
HEOPraHWYECKHE BEILECTBA HW3yYEHHBIX
KJIaCCOB. OnuceiBaTh oomIue]
XHUMUYCCKHUE CBOICTBA BEIIIECTB
[pa3IMYHBIX  KJIAcCOB, TOJTBEPXKIATH
CBOIMCTBa MpUMEPaAMH  MOJIEKYJISPHBIX
YpaBHEHUI XAMHUYECKHX  PEaKIHUi.
Onpenenarb BUA XUMHUYECKOH CBS3U H
THIT KPUCTAJUTHYECKOM pEETKH
BemiecTBa. [IporHo3upoBarb CBOWCTBA
BEIIECTBB 3aBHCHMOCTH OT UX CTPOCHHS.
BricTpauBath pa3BEpHYTHIE MUCHbMEHHBIE
W YCTHbIE OTBETBl C OINOPOW HAa|
HMHbOpMAIIHIO u3 yueOHUKa u
CIIPAaBOYHBIX  MaT€pUajoB, TPaAMOTHO
MCIOJIb30BaTh M3YYEHHBI IOHSATUHHBIN
armapar Kypca XuMuu

MOJIETISIMU  KPUCTAJNIMYECKUX  PEIIETOK
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HEOPraHWYEeCKUX BEIIECTB — METAJIOB H
HeMeTalUloB  (Tpaduta ©  aiMasa),
CJIOXKHBIX BEIIECTB (XJIOpHU/Ia HATPHS)

1.2

(OCHOBHBIE
3aKOHOMEPHOCTH
XAMHYECKUX peaKLni

COCTaBy  y4YaCTBYIOIIMX B
M3MEHECHUIO CTEIEeHEN
XUMHUYECKUX
00paTUMOCTH, o
KaTaJM3aTopa).
PHIOTEPMUUECKHUE

O CKOPOCTHM  XUMHYECKOM PEaKIHH.
XUMUYECKUX  PEaKIHIX.
TOMOTEHHBIX M T€TEPOrCHHBIX PEAKIUSX.
[TonsiTue o Karamuse.
XUMHUYECKOM  PaBHOBECHH.

PEaKUUH OT BO3JIEUCTBUA PA3TUYHBIX
(bakTopoB. OMBITH, HUTIOCTPUPYIOIIHE
[IPUMEPHI OKHUCJIUTEIILHO-

BOCCTAHOBUTENBHBIX pEaKLUMN (FOpEeHHE,

Knaccuukanus XMuMUYECKUX peakinoPacKpbIBaTh CMBICT M3y4aeMbIX MOHSATHIH
pa3IMYHBIM NpU3HaKaM (1O YHUCIy UM IPUMEHSTh 3TU NOHATHUS IIPU OIUCAHUY]
pPEaKkIMMCBOMCTB BEUIECTB U HX IPEBpalICHUN.
BelecTB, 1Mo TermoBomy 3¢dekty, mnoKiaccuduimpoBars
OKHUCJICHHUAPEAKIIMY 110 PA3JIMYHBIM IMpU3HAKaAM.
JJIEMEHTOB, 110|Y CTaHaBJINBATh 3aBUCHMOCTb CKOPOCTH|

YUaCTHUIOXUMUYECKOW peakUuu OT PpPa3IndHbIX
DK30- upaxTopoB.

pEeaKuu,BO3MOKHOCTU TPOTEKAHUSI XUMHUYECKHX
TepMOXUMHUYECKHE ypaBHEHMs. I[loHsATHENpeBpalleHnii B pa3IN4HbIX YCIOBUSX.

ITonsatue o6 oOpatuMeix U HeoOpatumbixBocctaHoBUTeNb B  OBP. CocraBnsaTs
IlonsiTe  OPJIEKTPOHHBIN

IlonsiTHE OXUMHYECKMM YpPaBHEHMSM. Y4acCTBOBATH
dakKTOpbI,B COBMECTHOM paboTEeB Nape WK IpymIie.
BIVAIOIIME HAa CKOPOCTh XHMMHYECKOWBBICTpauBaTh pa3BEPHYTHIE MHCHMEHHBIE

pEaKkuuyu ¥ TOJOXKEHHUE XUMHUYECKOIOM YCTHBIE OTBETHI C ONOPOM  Ha
[PAaBHOBECHS. OxucanTensHO-MHPOPMAIIIO u3 yueOHUKa y
BOCCTAHOBUTEJIbHBIE pEaKLuu,CIPABOYHBIX ~ MAaTE€pPUAIOB, T'PaMOTHO
QIIEKTPOHHBIA  OallaHC ~ OKUCJIMTEIbHO-HMCIONb30BaTh HM3YyYEHHBIH MOHSATUHHBIN
BOCCTAaHOBUTEIBHOU peaxkiuu.anmnapar Kypca XuMuu

CocTaBiieHHEe ypaBHEHUN OKUCIHUTEIbHOA

BOCCTAaHOBUTENBbHBIX peaxkuui v

MCIIOJIb30BAHUEM METOJIa AJIEKTPOHHOIO

OamaHca. Xumuueckuil 3IKCHEPUMEHM!

V[emoncmpayuu. HccaenoBanue

3aBUCHMOCTH  CKOPOCTHM  XUMHYECKOH

buomuoreka [{OK:
https://m.edsoo.ru/00adbch0

https://m.edsoo.ru/00adbe9a

XHUMHWYCCKUC

https://m.edsoo.ru/00adc28c

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

[Tporno3upoBaTh|

Ornpenensarb OKUCTTUTEh u
Oastanc peaKkIuu.

HpOI/ISBOIII/ITB BBIYMCIICHUA 110
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pEaKuuu  pa3NOKEHUs, COCTUHEHUS).
Bvlyucnenus:  KOJIMYECTBA  BEIIECTBA,
o0bEéMa M  Macchl pPEareHToB WY

[POJYKTOB MO YPAaBHEHUSM XUMHYECKUX
[peaKkuuii

1.3

DJIEKTPOJIUTHYECKAS
IUCCOLIAALH.
XUMHUYECKUE pEakluu B
pacTBOpax

Teopus AEKTPOJIUTUYECKON
UCCOLMALIH. ONEKTPOIUTHI y
HEJJIEKTPOJUTHL.  KaTuoHbl, aHHMOHBIL.

MexaHu3M JAWCCOLMAIMM  BEIIECTB  C
[Pa3TMYHBIMHU BUIAMHA XUMHYECKOHN CBSI3H.
Crenens gucconuanuu. CHIbHBIE WU
CJT1a0bIe AJICKTPOJIMTHI. Peakiinu MOHHOTO|
oOMeHa. YCJIOBHUSI NPOTEKAHUsS PEaKIIUH
HOHHOTO oOMeHa, MOJIHBIC u
COKpalIéHHbIE  WOHHBIE  ypaBHEHHUS]
peakiuii. CBOMCTBA KUCIOT,0OCHOBAaHUH U]
colmeili B cBeTe TMpeACTaBIEHUN 00
PIEKTPOIUTUUECKON JTUCCOITHAITUH.
KauecTBeHHBIE  peakiMu Ha  HOHBL
[TousiTne 0 TUIPOJIN3E coJieil.
Xumuueckuti 9KCNepuMeHm:
V[emoncmpayuu. HccnenoBanue
PIEKTPONPOBOIHOCTH pacTBOpOB
BEILIECTB, mpoiiecca JIMCCOITUAITNY
KHCJIOT, INeNo4Yell W coield (BO3MOXHO
MCTIOTb30BaHUE BHJICOMATEPHAIIOB).
OnBITH, WUTIOCTPUPYIOIINE TPU3HAKY]
MPOTEKaHUs peakluii HMOHHOro OOMeHa
(oOpa3oBaHMe OcajKa, BBIJCICHHUE Tra3a,
oOpazoBanne Bojwl). Pacmo3naBanme
HEOPTaHMYECKUX BEIIECTB C IOMOIIBIO

PackpbIBaTh CMBICIT U3y4aeMbIX OHATHI,
a TaKXe CMBICIT TEOpUH

buomuorexa [{OK:
https://m.edsoo.ru/00adcd68

PIEKTPOJUTHYECKON JIACCOLIMALUH.

https://m.edsoo.ru/00add448

OOBICHATD

npuurHbIhttps://m.edsoo.ru/00add5d8

DJICKTPOIIPOBOAHOCTU BOJHBIX PACTBOPOB

https://m.edso0.ru/00add8b2

BCIICCTB, pa3jinvdaTb ciaa0bble U CHIIBHBIE

https://m.edsoo.ru/00add9d4

pneKTponuThl. COCTaBISTh ypaBHEHUS

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

MUCCOLMAIIK KUCJIOT, IIeI04Yeli U Collel,

https://m.edsoo.ru/00addd12

IOJIHBIC 41 COKpaHIéHHI)Ie HMOHHBIC]

https://m.edsoo.ru/00addec0O

YPaBHEHHUS XUMHYECKHUX peakuui
MOHHOTO OOMEHa, KpaTKUE€ HOHHBIE
YPaBHEHHMsI ITPOCTHIX PEAKIMM TUAPOIN3a
COJICH. XapakTepu3oBaTh obmue
XUMHUYECKHE CBOICTBa BEIIECTB
[PAa3TMYHBIX KJIACCOB HA OCHOBE TEOpUU
PIIEKTPOIMTUYECKON JMCCOLIMAINY;
MOATBEPK/IaTh  CBOWCTBA IpUMEpPaMy
MOJIEKYJIIDHBIX YW HWOHHBIX YypaBHEHUM|
XUMHUYECKUX peakuuii. Pemratp
PKCIIEPUMEHTAIIBHBIE 33/1aUd 110 TEME.
[lnanupoBaTh M  OCYILECTBJIATH  HA
[PAKTUKE XHMUYECKUE DSKCIIEPUMEHTHI,
[IPOBOJUTH HAOJIOAECHNUS, I€7aTh BBIBOIbI
[0 pe3ysbTaTaM J3KCIEpPUMEHTa IIpH
MPOBEJICHUU J1a0OPATOPHBIX OIBITOB U]
MPaKTUYECKUX pa0or. CnenoBarthp
mpaBwiaM  Oe3omacHo  paboThl B
mabopaTopuu  MpU  HUCHOJIb30BAHUY]
XUMHUYECKOM MOCYAbl U 00OpYIOBaHUS.

KAueCTBEHHBIX peakluid Ha  HOHBL
VlabopamopHovuii  onvim: N3yuenue
MPU3HAKOB MIPOTEKAHUS peaxuy]
MOHHOI'O oOMeHa B pacTBopax

HpOBOIII/ITI: BBIYUCICHUA 110 XUMHUYCCKHUM]
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PIIEKTPOJIUTOB (C 0O0pa3oBaHUEM OCaIKa,
BBIJICTICHUEM Ta3a, 00pa30BaHUEM BO/IBI).
I Ipaxmuuecxkas paboma: Ne 1. Pemenue]
PKCIIEPUMEHTANIBHBIX 3a/Ja4 10 TEMe.
Bolyucnenus: 1o YpaBHEHUSAM
XMMHYECKUX PEaKLMil

YpaBHEHHUSAM. Y4acTBOBAaTh B COBMECTHOM]
pabote B mape wiu rpymme. BeicTpanBaTh
pa3BEPHYThIE MHUCBMEHHBIE WU  YCTHBIE
OTBETHl C ONOpPOH Ha WHGPOPMALHUIO H3
yaeOHMKa M  JPYTUX  HCTOYHHUKOB
nHpopManuy, B ToM yncinellarepaera

Wrtoro no pazneny

17

Pa3I[CJI 2. Hemeramiae! 1 ux COCAUHCHUA

2.1

OO01mass XapaKTepUCTUKA|
XUMHYECKHX 3JIEMEHTOB
VIIA-rpynnsl. ['anorenst

4

OOmiast ~ XapakTepuUCTHKa
OcobeHHOCTH CTPOCHUSI
XapaKTEpHBIE CTETICHU

Ctpoenne u ¢usndeckue
MPOCTBIX  BEHIECTB  —  TaJIOTCHOB.
XMMHYECKHE CBOMCTBA Ha MpUMEPE
XJIOpa (B3aUMOJICHCTBHE C METaJUIAMH,

rajior¢HOB.
aTOMOB,|
OKHCIICHHS.,
CBOMCTBQ

HeMeTaJlJlaMH, I1eJI09aMH).
XnopoBogopon.  ConsHas ~ KHCIIOTA,
XMMHYECKHE  CBOMICTBa,  IOJIyYEHHUE,
nmpuMeHeHue.  JleiictBue  xjopa WU

XJIOPOBOJIOPOJIa HA OpPraHU3M YeJIOBEKa.
Baxneiilie xJ10puabl U UX HAXO0XKICHHE
B npupone. Xumuveckuil 5KCnepumeHm.:
V[emoncmpayuu: ONBITHL, OTPaKAOIINE]
(bu3nueckue M XHUMHUYECKUE CBOMCTBA
raJIOTEHOB U UX COEIUHEHUH (BO3MOXKHO
MCIIOJIb30BaHNE BUJICOMATEPHAJIOB).
O3HakomJieHHE ¢ oOpa3lamH XJIOPHJIOB
(ramoreHunioB). JlabopamopHviii onvim:
M3ydyeHne CBOMCTB COJISIHOM KHUCJIOTHI.
[IpoBeneHNe KayeCTBEHHbIX peakUuil Ha
XJIOPUA-UOHBL. [Ipakmuyeckaa paboma
Ne 2: TlomydyeHHWe COJSTHOM KHCIIOTHI,

OOBSACHATH O00IIKME 3aKOHOMEPHOCTHU B

bu6mmoreka [IOK:
https://m.edsoo.ru/00addfe2

https://m.edso0.ru/00ade104

M3MEHEHUU CBOMCTB HEMETAUIOB M HX
COCIMHEHMM B Ipelenax  MallbIX
[IEPUOAOB W  IJABHBIX  IMOATPYII]

https://m.edsoo.ru/00ade348

[TepronyecKkoil CHCTEMBI XUMHYECKHUX

https://m.edso0.ru/00ade488

DIIEMEHTOB C Y4€TOM CTPOEHHUS HX
ATOMOB. XapaKTepru30BaTh PU3NICCKUE U]

XMMHAYECKHE CBOMCTBA MPOCTHIX BEILECTB
raJloreHoB (Ha TpuMepe XJjopa) W
CIIO)KHBIX ~ BELIECTB  (XJOPOBOJOPOJA,
XJOpUIa  HATpus),  CIHOCOOBI  HX

[OJy4YeHUs], NPUMEHEHUE W 3HAYCHHE B
[IPUPOJIE U )KU3HU uesoBeka. ONpenensTh)
XJIOPUA-HOHBI B pactBope. Ilnanuposars
1 OCYLIECTBIATH  Ha IIPAKTUKE
XUMHUYECKHE DKCIIEPUMEHTHI, IPOBOANTH
HaOMIOACHUs,  JeNaTh  BBIBOABI IO
pe3yJIbTaTaM JKCIIEPUMEHTA py|
MPOBEJICHUHU JIA0OPATOPHBIX OIBITOB M|

MPaKTUYECKUX pabor. CnenoBarth
mpaBuigaM — Oe3omacHoi  paboTel B
lmabopaTopuri ~ MPU  HCIOJIB30BaHUH]

XUMHUYECKON TMOCYIbl U 00OpYIOBaHUS.
BricTpanBath pa3BEPHYTHIE MHCHBMEHHBIE

M3y4yeHue €€ CBOMCTB. Buiuucienus: NMOW YCTHbIE OTBETBI C OINOPOH  HA
YPAaBHEHHMSIM XMMHUYECKHX peaKLui, eclnuH(OpMaIIHIO u3 yueOHHKa y
OJIMH U3 PEareHTOB JaH B H30bITKE CIPAaBOYHBIX  MAaTEPUAJIOB, TIPAMOTHO|



https://m.edsoo.ru/00addfe2
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MCIIOJIb30BaTh M3YYEHHBIH TMOHSITUHHBIN
anmnapar Kypca XUMUHU

2.2

OO1mass XapaKTepUCTHUKA|
XUMHUYECKUX D3JIEMEHTOB
VIA-rpynmnel. Cepa u e
COCTMHEHUS

OO011ast XapaKTepUCTUKa JIEMEHTOB VIA -
rpynnbl. OCOOEHHOCTH CTPOEHUS AaTOMOB,)
XapaKTepHble  CTENEHU  OKHUCIICHUS.
Ctpoenne u  (Qu3MUECKue
[POCTBIX BEIIECTB — KUCIOPOAA U CEpHL.
IAJITOTPOITHBIE MOJM(PHUKALINN KUCIOPO/Id
u cepbl. XHMHUYECKHE CBOWCTBA CEpBHI.
CepoBosiopoJ, cTpoeHHUE, (HU3UUECKUE U
XUMHYecKkue cBoiicTBa. OKCHIABI cepbl
KaK IpeICTaBUTENIN KUCIOTHBIX OKCHJIOB.

CepHast  kucnotra,  (Qu3MYeckue U
XUMUYECKHE CBOMCTBa (00mMe Kak|
MpPEICTaBUTENII  Kjlacca  KUCIOT |

cienupuyeckne). XUMHUIECKUE PEaKIuH,
NeKaIUe B OCHOBE ITPOMBIIIJIEHHOIO
crioco0a TMOJIy4eHHUsSI CEPHOM KHUCIIOTHI.
IIpumenenne. Conu CEpHOW KHUCIOTHI,
KauecTBEHHasl peakius Ha CyJab(aT-HOH.
Haxoxnenune cepbl U €€ COSOUHEHUHN B
npupojge. XHMMHYECKOE  3arpsi3HCHHE
OKPY)KaIOIIEW  CpeIbl  COEAMHEHUSMHU
cepbl (KUCIIOTHBIE TOXKIH, 3arpsi3HEHUE
BO37yXa M BOJOEMOB), CHOCOOBI €ro
MPEAOTBPALICHUS. Xumuueckuu
DKCNepUMeHm: Lemoncmpayuu:
O3HakOMJIEHHE ¢ 00pasliaMu cepbl U e
COCIIMHEHUAMU (BO3MOXHO
VCIIOJIb30BAaHNE BUJICOMATEPHAJIOB).
HaGmronenue mporecca OOyriuMBaHHA
caxapa o IEUCTBHUEM
KOHUEHTPUPOBAHHOW CEPHOW KHUCJIOTHI.
Vlabopamophnvie  onvimul:  VI3ydeHue

XMMHAYECKHX  CBOMCTB pa30aBIeHHOM

CBOMCTBACTPOEHUs UX aTOMOB. XapaKTEpHU30BaTh

OOBACHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHUN CBOMCTB 1JJIeMEHTOB VIA-

bu6mmoreka [IOK:
https://m.edsoo.ru/00ade64a

FpyOnbl U HUX COCOUHEHHH C Y4EToM

https://m.edso0.ru/00ade802

https://m.edsoo.ru/00adea28

https://m.edsoo.ru/00adec8a

(duznyeckue MW XUMHYECKHE CBOMHCTBA|
POCTOr0  BemiecTBa  cepbl M e¢
COCMHEHUIN (CepoBOIOPOJA, OKCHIOB
Cepbl, CEpPHOM KHUCIOTHI, CyIb(aToB),
CIIOCOOBI UX MOJIyYCHHS, IPUMEHEHHUE U
BHAUCHUE B MPUPOJIC M KU3HH YCIIOBEKA.
OnpenensTb Haauuue cylb(aT-uOHOB B
[pacTBope. OOBSCHATH CYITHOCTH
PKOJIOTUYECKUX MPOOJIEM, CBSI3aHHBIX C
nepepaboTKON  COeAMHEHUN CepBl.
[lnanupoBaTh ¥  OCYIIECTBISATH  HA
MPAKTUKEC XUMHWYCCKUC OKCIICPUMCHTEI,
MPOBOJAUTH HAOIOICHUS, IENIaTh BBIBOJIB]
o pe3yibpTaTam IKCIIEPUMEHTA.
CrnenoBath nmpaBuiaM 6e30mMacHONPaboTHI

B J1a0OpaTopuu TMPU HCIOIH30BAHUU
XUMHUYECKON TOCYIbl U 00OpYIOBaHUS.
[TpouzBoanTH BBIUMCIICHUS (o
XUMHAYECKHM YpaBHEHHUSM.
Hcnonp3oBath npu BBITTOJTHEHUH
Y4eOHBIX 3aJaHUN TEKCThl y4eOHHKa,

CITPaBOYHBIC MaTepHuabl
(ITepronyeckyr0 CHUCTEMY XMMHUYECKHUX|
hinemenToB J[. Y. MenpaeneeBa, Ta0nuiry|

ACTBOPUMOCTHU KHCIIOT, OCHOBaHUHN U
Eoneﬁ B BOJIE, DJEKTPOXUMHYECKUN P/l
HarnpspbkeHu MertauioB). Mcmonb3oBath
[pY BBIMIOJHEHUH y4eOHBIX 3aJjaHUil U B

mporuecce HCCJIEI0BATENBCKOM
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CepHOU KHUCJIOTBI. [IpoBenenue
KAueCTBEHHOW PEaKIMN Ha Cyab(aT-HoH
1 HaOJIOIeHNe TTpU3HaKa e€ MpOoTeKaHUs

NEesATEeIbHOCTH Hay4YHO-TIOMYJISIPHYO
IIUTEPATYPY XHUMHUYECKOI'O COIEpPIKAHUSA,
CIIpaBOYHbIE  MaTEpHUANIbl,  PECYPCHI
MuTepHera

2.3

OO1mass XapaKTepUCTHKA|
XUMHYECKHX DJIEMEHTOB
VA-rpynnsl. A3oT,
docdop 1 nxcoenuHeHUs

OO01Iast XapaKTEePUCTHKA JIEMEHTOB VA-
rpynnbl. OCOOEHHOCTH CTPOEHUS AaTOMOB,)
XapaKTepHbIe CTEMEHU OKHUCIEHHUS. A30T,
[pacpocTpaHEeHUE B IpUpoJeE,
(dbu3nueckue M XMMHYECKHE CBOMCTBA.
Kpyrosopor a3ora B mpupoje. AMMHAK,
ero husnveckre 1 XMMUYECKUECBONCTBRA,
nosyueHue u  npumenenue.  Couy
AMMOHHUS, UX (U3NYECKUE U XUMUYECKUE]
CBOWCTBa, mNpuMeHeHue. KadecTBeHHas
peakius Ha HOHBl aMMOHHUS. A30THas
KHCIIO0Ta, €€ ToiydeHue, (hu3ndecKue |
XUMHUYECKHE CBOMCTBa (0OIIME  Kak|
MpeICTaBUTEeNsl  Kjlacca  KUCIOT U
crierupuIecKue). Hcnons3zoBanue
HUTPATOB U COJIE aMMOHHSI B KauecTBE
MUHEpPAIBbHBIX yA100peHuid. XHUMUYecKoe
3arpsi3HEHUE  OKpYy’Karlolled  cpefbl
COECIMHEHUSIMU azora  (KHMCJOTHBIE
NOXKIM, 3arpsi3HEHUE BO3/1yXa, IMOYBBI U
BomoéMmoB).  Docdop,  aMIOTPONHBIEC
Monudukamuu gochopa, Guznyeckue u

xumudeckue corctBa. Okcun dochopapadboTh.

(V) u dochopHas kucnora, GpunUecKue
M XUMHYECKHE CBOWMCTBA, IOJy4CHUE.
Vcnonb3oBanue (ochaToB B KauecTBE

MUHEpPAIBbHBIX ynoOpeHun. Xumuueckuil
DKCnepUMeHm: Hemoncmpayuu:
O3HaKOMJIEHHE c duznueckumMy|

cBoiicTBamu a3zota, (ochopa u ux

COCAMHEHHUI (BO3MOYXHO HCIIOJIb30BAHUE

OOBACHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHUN CBOMCTB DJJIEMEHTOB VA-

bu6mmoreka [IOK:
https://m.edsoo.ru/00adeeab

pyOnbl U HUX COCOUHEHHH C Yy4ETOM

https://m.edso0.ru/00adf004

CTPOCHHMSI UX aTOMOB. XapaKTepU30BaTh)

https://m.edso0.ru/00adf180

(dusnyeckue M XMMHYeCKHe cBoicTBahttps://m.edsoo.ru/00adf306

MPOCTHIX BellecTBazoTa u ¢ochopa u ux

https://m.edso0.ru/00adf518

COCTMHCHUH (aMMMaKa, COJIeH aMMOHUS,

https://m.edsoo.ru/00adf68a

AQ30THOM KHCJIOTBI, HUTPATOB,

okcumahttps://m.edsoo.ru/00adfc20

dochopa (V) u dochopHOH KHUCIIOTHI,
docdaTtoB), crnocoObl WX TOIydYCHHUS,
MpPUMEHEHWE U 3HA4YeHHWE B TMPUPOJE U
KU3HH 4YesioBeka. OmpenensiTh HOHB
aMMOHMS U (ocdar- MOHBI B pacTBOpE.
OOBSCHATH CYIIHOCTh  JKOJIOTHUYECKHUX
npoOjeM, CBA3aHHBIX C HaXO0XJIEHHEM
coequHeHUl a3ora U ¢docopa B
OKpyxaromen cpene. IlmanupoBats u
OCYIIIECTBIISITh HA MPAKTHKE XUMHYECKHE
HKCHEPUMEHTBHI, IPOBOAUTH HAOIIOACHNUS,
nenaTh  BBIBOABI [0 pe3yJbTaTam
HKCIEPUMEHTA npu MIPOBE/ICHUY]
mabopaTOPHBIX OIBITOB M MPAKTUYECKOH
Cnenoatb npaBHUIaM
Oe3omacHoil paboThl B 1abopaTropuu mpHy|
MCIOJIb30BAHUU XUMHUYECKOW MOCYAbI U
000pyI0OBaHUS. [TpounzBoauTH
BBIUMCIICHUS o XUMHUYECKHM
YpaBHEHUSIM. Hcnonp3oBath pH
BBIMIOJIHEHUN YYEOHBIX 3aJaHUN TEKCTHI
yueOHUKa,  CIpaBOYHbIE  MaTepuabl

(MEepHOUYECKYI0O CHCTEMY XHUMHUYECKHUX
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BUIeoMaTepraioB). (O3HaKoMIIEeHHE ¢
oOpasumamMu  a30THBIX U (PocopHBIX
ynoopenuii. Ilomydenme, coOupanue,
PAaCIlO3HaBaHUE U U3Y4YCHHE CBOWCTH]
aMMHAaKa. BsaumoneiictBue
KOHLICHTPUPOBAHHOM a30THON KHUCJIOTHI C
Meabl0  (BO3MOXKHO  HCIOJIb30BAHUE
BUJIEOMATEPHAJIOB). Jlabopamopnuvie
onvimul:  [lpoBeneHue KauyeCTBEHHBIX|
[peaknuiiHa MOH aMMOHUS U (ocdart-uoH,
M U3y4eHHE MPU3HAKOB MX MPOTEKAHUS.
I paxmuueckas paboma Ne 3: Iloydenue
aMMHaKa, HW3y4eHHE €ro  CBOMCTB.
Boluucnenus: 1o YpaBHEHHSIM
XUMHUYECKHUX peaklui

hinemenToB J[. Y. MenpeneeBa, TaOauILy|
[pPACTBOPUMOCTH KHCJIOT, OCHOBAaHHUU U
CoJIEll B BOJIE, DJICKTPOXUMHYECKUN P/
HaIPsHKEHUN METAIIIIOB)

2.4

OO01mass XapaKTepUCTUKA|
XUMHUYECKHX DJIEMEHTOB
IVA-rpynnel. Yriepon u
KPEMHHI, 151 ux|
COETMHEHUS

OO01mas xapakTepucTuka 3eMeHToB [VA-
rpymnibl. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIe  CTEMEHW  OKHCIICHUSI.
Yraepon, alIOTpOnHbIE MOAM(UKALNY,
[pacrpocTpaHeHue B pUpoze,
(bu3nyeckue W XUMHUYECKHE CBOMCTBA.
Ancopbuus. Kpyrosopor yriaepoga B
npupoge.  Okcuabl  yriaepoja, — HUX|
(u3nvyeckne W XUMHUYECKHE CBOMCTBA,
neiicTBUe  Ha  JKMBBIE  OPraHMU3MBI,
MOJTyYeHHE 17§ pUMEHEHHE.
JKOJIOTHYECKHE TPOOJIeMbI, CBA3aHHBIE C
okcugom  yriepoma  (1V),
r100aNbHOTO  TMOTEIUIEHUS  KIIMMarta,
MapHUKOBBIN 3(PPeKT. YToNbHAS KUCIO0TA
1 e€ cosu, uX (PU3nYecKre 1 XUMUYECKHe
CBOWCTBa, IOJNIydeHHE U TPUMECHEHHE.
KayecTBeHHast peakiust Ha KapOOHaT-
MoHbI. Vcronb3oBaHMe KapOOHATOB B

THUIIOTE3ACIICACTBCHHYIO

OOBsCHATH 00ILIME 3aKOHOMEPHOCTU B
M3MEHEHUU CBOICTB 3JIeMeHTOB [V A-

bu6mmoreka [IOK:
https://m.edsoo.ru/00adfd9c

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

CPYHIIBI U HMX COEAVUHEHUH C Y4YETOM
CTPOEHHS HMX aTOMOB. XapaKTepU30BaTh

https://m.edso0.ru/00ae006c

(bu3nyeckue M XUMHUYECKHE CBOMCTBA|

https://m.edso0.ru/00ae027e

IMPOCTBIX BCUICCTBYIJICPOJa U KPEMHUA U

https://m.edso0.ru/00ae054e

MX COeNMHEHHH (OKCHIOB yIyiepoja,

https://m.edso0.ru/00ae080a

erJ'ILHOfI KHUCJIOTHI, Kap60HaTOB, OKCH A

https://m.edso0.ru/00ae0bf2

KpEMHUA, Kp €MHHEBOI KHCJIOTHI,|

https://m.edso0.ru/00ae0e18

CHJINKAaTOB), CIOCOOBI HUX TOJyYeHHUS,
MPUMEHEHUE U 3Hau€HUE B MPHUPOJAE U
KU3HU 4esioBeka. OOBACHATh NMPUUYUHHO-
CBSI3b: CTPOCHUE
BELIECTBA — CBOMCTBA — IPUMEHEHUE —
Ha INpUMepax COCIMHEHWH yriepoaa |
kpemHusa. Onpenensth KapOoHAT- H
CHIIMKAaT-UOHBI B pacTtBope. OOBSICHATH
CYIIHOCTh  3KOJOTMYECKHX  IpobieMm,
CBSI3aHHBIX C HAXO0XKJEHUEM YTJIEKHCIIOTO

6BITy, MCIUIIMHEC, IMPOMBINUICHHOCTU U

rasa B OKpY’KaroUIen cpene.
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cenbCKOM Xxo3siicTBe. [lepBoHavaiibHbIE
MOHATHSI 00 OPTraHWYEeCKUX BEIIECTBAX
Kak O COEQMHEHHSX Yyriepoia (MeTaH,
STaH, ATWIEH, AaleTUIEH, 3TaHOJl,
[IIALEPHH, YKCYyCHasI KHCIIOTA).
[Ipupo/iHbIE UCTOYHHUKHU YTIIEBOJOPOIOB
(yronmb,  TpUPOAHBIM  ra3, He]PTh),
MPOAYKTH UX nepepaboTku (OeH3MH), HX|
pollb B OBITY W MPOMBIIUICHHOCTH.
[lonsiTuie ©O OHOJIOTMYECKH  BaXKHBIX|
BElIECTBAaX: )XHUpax, OeIKax, yriaeBoaax —
M UX PpOJM B OKU3HA YeEJIOBEKa.
MaTtepuaibHOE €IMHCTBO OPraHMYECKHUX U
HEOpPraHU4YeCKuX coenuHeHnil. Kpemuui,
ero  ¢u3uueckue U XHUMHUYECKUE
CBOIMCTBA, TOJIYYCHUE U TPUMEHCHHUE.
CoenuHeHus KpeMHUSB npupoje. Oouue
npezctaBienus 00 okcuzae kpemuus (1V)
U KpeMHUEBOU KuciioTe. CHIMKAThI, UX|

MCIIONb30BaHUE B OBITY, MEAMIIMHE,
MPOMBIIIUIEHHOCTH. Baxxneiinme
CTPOUTENBHBIE MaTepuajbl: KepamuKa,

CTEKJIO, IIEMEHT, OETOH, >KeIe300€TOH.

[IpobGneMbr 0€30MacHOTO MCIOIB30BAHUS
CTPOUTENBHBIX MaTepHasoB B
MOBCEMHEBHOM  KM3HU.  Xumuueckut]

oxcnepumenm: [emoncmpayuu: Moaeny
KPUCTAUIMYECKUX  PEIIETOK  ajmasa,
rpaduta, QymiepeHa. O3HaAKOMIICHHE C
MPOLIECCOM  a/ICOPOLUU  pacTBOPEHHBIX

BELIECTB AKTUBUPOBAHHBIM YIIEM U
[YCTPOHCTBOM NIpOTUBOrasa.
O3HaKOMJIEHHE c POAYKLIHEH]
CHJIMKAaTHOM HPOMBIIIJIEHHOCTH
(Buneomarepuaisr: CUJIMKATHAs]

[ToaTBepkaaTh OCOOCHHOCTH COCTaBa
OpPTaHUYCCKUX BCIIICCTB npumMepamMu
[POCTHIX COCAMHEHHUH (METaH, JTaH,
DTUJICH, AlETHJCH, JTaHOJ, TJIHIEPUH,
YKCYCHast KHCIIOTA), B3aUMOCBSI3b
HEOPraHUYeCKUX COCIUHEHHUN YTIepoaa
M OpraHuyeckux BeriecTB. OIUCHIBATH
[pOJIb OENKOB, >KHPOB W YIJICBOJIOB B
(YHKIIHOHMPOBAHUU YKUBBIX OPraHU3MOB,
COCTAaB IMPUPOAHBIX HUCTOYHHUKOB
YTJIEBOOPOJIOB, HMX pOJb B OBITY |
IMPOMBIIIJICHHOCTH. HpOBOI[I/ITI)
BBIYHCIICHHS 110 YPABHEHUSIMXMMUYECKHUX
peakuunii. [L1anupoBaTh U OCYILECTBIATH

Ha IIPAKTHUKEC XUMHNYCCKHUC
OKCIICPUMCHTBI, ITIPOBOANTD Ha6JIIOI[€HI/I$I,
JCJIaTh BBIBOJbI I10 pe3yibTaraMm
OKCIICPUMCHTA npu IMPOBEACHN Y

MaGopaTOPHBIX OMBITOB U MPAKTUYECKHX
padot. CrnegoBaTh mpaBuiIaM O€30MaCHOM]
paboThHI B nabopaTopuu py
MCTIOJh30BAHUN XUMHUYECKOW MOCYABI H
oOopynoBanusi.  Mcmonb3oBare  INpH
BEITIOJTHEHUHN YYEOHBIX 3aJaHUN TEKCTHI
yueOHUKa,  CIpaBOYHBIE  MaTepUabl
(ITeprrogmueckyto CHCTEMY XUMHYECKUX
hnemeHToB J[. M. MennaeneeBa, Tabnuiy|
[PACTBOPUMOCTH KHCJIOT, OCHOBAaHHUN U
cojiell B BOJE, DJIEKTPOXMUMUYECKUNA s
HaIpsHKEHUH METaJIOB)




[POMBIIIJIEHHOCTR). MoJean MoJeKyIl
OpPTaHUYECKUX BEIIECTB. JlabopamopHulil

onvim: [Tomryuenue, cobupanue,
PAaCIlO3HaBaHUE W U3Y4YCHHUE CBOWCTH]
YTIIEKHACIIOTO rasa. IIpoBenenue

KAueCTBEHHBIX peakLuil Ha KapOOHAT U
CHJIMKAT-WOHBI U M3y4YEeHUE IPU3HAKOB UX]
npotexkanus. [ Ipakmuueckue pabomuol: Ne
4. TlomydyeHue  yIJIEKUCIOro  rasa,
n3ydyeHue ero coiicTB. Ne 5. Pemienue

HDKCHEPUMEHTAIbHBIX 3aJad [0 TeMe
«Baxnenmme HEMETaulbl U ux|
COEMHEHUS» Buiyucnenus: 1o
YpaBHEHUSIM XUMUYECKUX pPEeaKIUi
Hroro no pazneny 25
Paznen 3. MeTaisl 1 IX COSAMHEHUS
3.1/06mmwme CBOMCTBA 4 OOmiass xapakTepUCTHKa XMMHUYECKUXPacKpbIBaTh cMbICI M3ydaeMbIx noHsTuibubnunorexa [{OK:
METAJIJIOB DIIEMEHTOB — METAJUIOB HA OCHOBAHMH MXM IPHUMEHSTh ITU MOHATHS NpH omrcanuuhttps://m.edsoo.ru/00ae103e

rnonoxxkenus B Ilepuomnueckon cucreme
XUMHUYECKHUX 3JIEMEHTOR J.N.
MeHngeneeBa U CTPOEHHUS  aTOMOB.
CtpoeHue MeTawioB. MeTamuyeckas
CBSI3b u MeTaIndecKas
KpUCTa/UIN4YeCKast perérka.
DIEKTPOXUMHUYECKUN PAJl HANPSHKEHUN
MeTaaoB. Du3uUeckue U XUMHYECKHE
cBolicTBa MeTaiioB. OOImMe CcrocoOBbl
moiydeHuss  MetauioB.  [loHsTHE O
KOPpPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI
BaIUTHl UX OT Kopposun. CriiaBsl (CTalb,
YYT'yH, IIOPATIOMHHHHI, OpoH3a) M HX
IIPUMEHEHHE B OBITY "
MPOMBILIIIICHHOCTH. Xumuueckutl
DKCHnepumMeHm. Jlemoncmpayuu:

OOpasnpl  METalIoB W CIUIABOB.

CBOMCTB BEIIECTB M HX npeBpameHI/Iﬁ.

https://m.edso0.ru/00ae1156

OOBSCHATH O00IIKME 3aKOHOMEPHOCTH B

https://m.edso0.ru/00ae1156

N3MCHCHHNH CBOICTB QJICMCHTOB-

https://m.edso0.ru/00ael1278

METAJUIOB U WX COEAWHEHHH C Y4ETOM
CTPOEHHUSI MX aTOMOB. XapaKTepu30BaTh
CTpPOCHHE METAIJIOB, O0IINE (PU3NUYECKUE]
M XMMHYECKHE CBOMCTBa METaJIOB.
XapakTepu3oBaTh ~ 00mKE  CHOCOOBI
monmyyeHus — MetauioB.  ONUCHIBATH
CTIOCOOBI 3aIIUTHI METAITIOBOT KOPPO3HUH.
CrnenoBarb  mpaBujiamM  0e30macHOM
[paboThI B naboparopuu npH|
MCIOJIb30BAHUU XUMHYECKOW IMOCYAbI H
000pyIOBaHUS. [TpounzBoauTH
BBIUMCIICHUS o YpaBHEHHSIM
XMUMHYECKUX PEaKIHUi, eCIM OIWUH W3

€areHToB COJICPIKUT IIPUMECH.
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W3yuenue pe3ylbTaToB
METaJIJIOB
BUJICOMATEPHAIIOB).

KOppO3uHY4acTBOBaTh B COBMECTHOW paboTe B
(BO3MOXKHO ~HCIIOJNb30BaHUENape WM rpymme. Vcnoiap3oBate INpH
JlabopamopruvleBBITOTHEHUN Y4eOHBIX 3aTaHUI TEKCTHI
onvimel: O3HaKOMJICHHE ¢ oOpa3namuydeOHUKa,

CIIPpaBOYHBIC MaTcpHralibl

METaJJIOB U CIUIaBoB, ux ¢usnueckuMmu([leproauueckyio cucreMy XUMHUYECKUX

CBOIMCTBaMH. Buviuucnenus:
YPAaBHCHHUAM XHMHUUYCCKHX peaKquI, CCJIY|
OOWH U3 pCarCcHTOB COACPIKUT ITPUMECHU

nopnementoB [I. . MenneneeBa, Tabmuiy

[PACTBOPUMOCTH KHCIIOT, OCHOBAaHHH U
coJiell B BOJE, 2JIEKTPOXUMHUECKUH Py
HANPSHKEHUN METaJIOB)

3.2

Ba)xgelme MeTaibl U
NXCOCIUHEHUS

16

[IlemouHble  METAJLIBL;

pnemenToB .M. Menneneesa, cTpoeHue
UX aTOMOB, HaXOXJCHHE B MPHUPOJE.

dusnueckue 1 XUMUYECKHEe CBOMCTBA (HaXapaKTepu30BaTh

nosioxkeHne BOOBACHATH OOLIME 3aKOHOMEPHOCTH B
[leproanyeckoil cucTeMe XUMHYECKUXU3MEHEHHN

bu6mmoreka [IOK:
https://m.edso0.ru/00ael14bh?2

https://m.edso0.ru/00ae15e8

CBOIICTB JJIEMEHTOB-
METaJVIOB U UX COCIMHEHHUU B I'PYIIIAX C
y4€TOM CTPOEHHUS ux aTOMOB.

https://m.edso0.ru/00ae1750

¢uznueckue 51

https://m.edso0.ru/00ae1886

MIpUMEPC HATPHUA H Ka.]'II/ISI). OKCI/I,I[LI HXHUMHYECKHE CBOHCTBA IMPOCTBIX BCUICCTB]

TUAPOKCUbI HaTpuia n Kajiaus.

[IpuMeHeHne MIENIOYHBIX METAJUIOB U UXTHAPOKCHUIIOB,
[[le109yHO3eMENBHBIEMONYYEHUSA, TPUMEHEHHE U 3HAYCHUE B

COETUHEHUN.

https://m.edsoo.ru/00aelae8

METa/VIOB M HUX COEIUWHEHUN (OKCHIOB,

https://m.edso0.ru/00aelc64

coJiell), CImocoObl X

https://m.edso0.ru/00ae1d86

https://m.edso0.ru/00ae35e6

https://m.edso0.ru/00ae3de8

METAJUIbl MarHUM M KAJIbLUU: T10JI0KEHUESIPUPOJIE u JKU3HHU YyeJIOBEKa.
B Ilepronnueckoit cucteMe XMMHUYECKHX|Y CTaHABIUBATH MPUYUHHO-
pneMeHToB JI.M. MeHneneeBa, CTpOEHUECIEACTBEHHYIO CBA3b: CTpOEHHE
WX aTOMOB, HAaXOXIEHHWE B MPHUPOJIC.BEIIECTBA — CBOMCTBA — MPUMEHECHHE —
Du3nyeckue M XHUMHUYECKHE CBOMCTBaHA NPUMEpPax M3y4yaeMbIX  BELIECTB.
MargHuss W Kamelud.  BakHenmmePacmo3HaBaTh C MOMOUIBIO|

COCOIMHCHUS KaJIbIIWs (OKCI/II[, TUAPOKCUN,

conun). JKECTKOCTh BOJBI M CIOCOOBI eEMarHus,

IKQUCCTBCHHBIX peaKuHﬁ HOHBI MCTAJIJIOB:
Kajiblys, aJIOMHHHA, IIHMHKA,

ycrpaneHus. AnromuHui: mnonoxenue Bpkenesa (1) u sxenesa (1), memm (I1).

[lepuonnueckoil cucrtemMe XuUMHYECKHUXJ[OKa3bIBaTh

aMmpOTEepHBI  XapakTep

RJICMCHTOB I[I/I MeHIIeJ'IeeBa, CTPOCHUCIOKCUJIOB U THUHAPOKCHUIAOB aJIFOMHUHUSA U

aToMa,  HAaXOXJIEHUE B
DU3nYecKue M XUMHUYECKHE
amfoMUHUS.  AMdoTepHbIe
OKCHJa M  THJIPOKCHIA

MIpUpPO/IE.

AJIFOMHMHU .

HUHKAa. HHaHI/IpOBaTB " OCYHICCTBJIATH HA

CBOMCTBAIPAKTUKE XHUMHUYECKHE HSKCIEPUMEHTHI,
CBOMCTBAIPOBOIUTH HAOIIOJECHUS, IeTIaTh BBHIBOIBI

Mo pe3yjibTaTaM 3KCIICPUMCHTA IIpH

Kenezo: monoxenune B [leproandecKoUIpoBEACHUN JTa0OPATOPHBIX OIBITOB M|

chUCTEME XUMHYECKuX 3jeMeHToB J[.W.

MPaKTUYECKUX pa0or. CrnenoBarth
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Memneneesa, CTpOeHHe aroma,
HaxXOKJeHHe B npupoje. Ousndeckue M
XHUMHYECKUE CBOWCTBA ese3a. OKCHIIbI,
rupoKcu bl u cou xenesa (11) u xxenesal
(1), ux cocraB, CBOMCTBA M IOJy4CHHE.

Xumuueckuti 9KCnepuUMeHm:
V[emoncmpayuu. OcobeHHOCTH|
B3aUMOJICCTBUSI OKCHJA KaJblUs U
HaTpUs c BOJIOM (BO3MOXHO
MCII0JIb30BaHUE BHJIEOMATEPHAIIOB).
OkpaliMBaHue MIAMEHW MOHAMH HaTpUs,
KaJTust u KaJIbITUs (BO3MOXKHO
MCIIOJTb30BaHUE BHJICOMATEPHAIIOB)

MccnenoBanue CBOMCTB XECTKOM BOJBI.
[Iporiecc ropeHms ’xene3a B KHUCIOPOJE

(BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMaTEPHAJIOB). Jlabopamopnuvie
onvimel:  IIpoBeneHHEe  Ka4eCTBEHHBIX

peakinuii Ha WOHBI (MarHWs, KaJbIus,
QTIOMUHUS, 1TMHKa, kene3a (1) u xenesa
(1), memu (1), onucanre MPU3HAKOB HX|

MIPOTEKAHUS. HccenenoBanue
aM(pOTEpPHBIX CBOICTB TUAPOKCUIA
QIIOMUHUS W TUJIPOKCHJA  IMHKA.
lIpaxmuueckue  pabomuvl: Ne 6.
DKécTtkocTh BOABI M METOALI €6
YCTpaHEHHS. Ne 7. Penienue
DKCIEPUMEHTAIBHBIX 337a4 10 TEME
«Baxxueimue MeETaJbl u X
COCTUHCHHS. Boruucnenus: 10|

YPaBHEHUSM XUMHUYECKHUX PEaKIHi, eCliy
OJIMH W3 PEAareHTOB J1aH B HM30BITKE WIJIH
COJIEPKUT TNPHUMECH; MaCCOBOM J0JIH
BBIX0J1a IPOYKTa PEAKITUU

npaBuigamM  OezomacHOM  paboThl B
maboparopur  TPU  HCIOJIb30BAHUU
XUMHAYECKON TIOCYIbl W O00OPYIOBaHUSI.
[Tpou3BOIUTH BBIYHCITICHUS 1o
XUMAYECKHM YpaBHEHHSIM. Y4acTBOBATh
B COBMECTHOM pabOTEB Mape WM TpyIIe.
BricTpanBath pa3BEPHYTHIC MMCHMEHHBIC
Y YCTHbIE OTBETBI C OIOPOH HA
nH(OpMaIHIo u3 yueOHUKa u
CIPAaBOYHBIX ~ MATE€pPHAJIOB, T'PaMOTHO
MCIIOJIb30BaTh HM3YYCHHBIM TOHSATUIHBIN
anmapat Kypca XHMHH

Hroro no paszueny

20




Paznen 4. Xumusi 1 OKpysKaroIias cpesa

110 ITPOTPAMME

4.1Xumus u okpyxatrouiasy 3 BermectBa u MaTepualisl B IOBCEAHEBHOMXapakTepu3oBaTth  posnb  xumuu  Bbubmmoreka LIOK:
cpena SKU3HU YyeJI0BeKA. be3onacHoepasznuuHbIx chepax aesTeabHocTUIOACH, https://m.edsoo.ru/00ae3f50
MCIIOJIb30BaHUE BEIIECTB M XMMHUYCCKHUX(OCHOBHBIC BellecTBA U Marepuaiblhttps://m.edsoo.ru/00ae4270
peaknuii B ObiTy. [lepBas moMoIIb NPUIIPHUMEHSEMbIE B JKU3HU COBPEMEHHOTO
XUMHYECKUX OXOraX ¥ OTpPaBICHUSX.4EIOBEKa. OOBSICHSTH YCIIOBHS]
XUMHUECKOE 3arps3HEHUE OKPYKAIOIMIEH0E30MIaCHOTO HMCIIOJIb30BaHMsI BEUICCTB H
CpeIbI (npenenbHast JMOMYCTUMASIXUMHUYECKUX  pEeakiuil B OBITY.
KOHIICHTPALlMsl BEIISCTB. Poib XUMHM BAHAIM3UPOBATH u KPUTHYECKH
PEIICHNH  SKOJOTHYECKHX  IMPOOJIeM.OLIEHNBAaTh HH(DOPMAMIO O BIUSHHUH
Xumuueckuii 9KCnepuMeHn IIPOMBIIUICHHOCTH, CEIILCKOTO X035ICTBA,
lemoncmpayuu: V3ydeHme o0OpasloOBTpaHCIOpTa ©  Jp. Ha  COCTOSHHE
MaTepHaJIOB (CTEKJIO, CIUIABBI METAJUIOB,OKPYKAIOUICH cpellbl. YMETh OKa3bIBaTh
MOJINMEPHBIEMATEPHUATIBI) MEPBYIO IOMOIIb TPH XHUMHYCCKHUX]
O)KOoraX H OTpaBicHUsAX. [IpuHHUMATH
yqacTue B 0OCyXJAeHUU  mpoOJem
XUMHYECKON u HKOJIOTHUECKOH]
HAIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO TO3MIMIO MO MpodiemMe U
mpeajaratb  BO3MOXHBIE — IyTH €8
eIIeHUs
Hroro mo pazzaeny: 3
Pe3epBHOE BpeMms 3 bu6mmoreka [{OK:
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edso0.ru/00ae0d0a
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