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HHOACHUTEJBbHAA 3AIIUCKA

Pabouas mporpamma 1o xumum g 9-A Kjgacca COCTaBJIeHa B COOTBETCTBUH C
TpeboBanusMU DenepanbHOTO TOCYAAPCTBEHHOTO 00pa3oBaTENbHOTO CTaHAApTa OCHOBHOTO
obmero oOpa3zoBaHus, Ha ocHoBe DenepanbHOl pabouell MporpaMMbl OCHOBHOIO OOILEro
oOpa3oBaHus 10 XUMHMU (YIIyOJE€HHBIH ypOBEHb), OCHOBHON 00pa30BaTeNbHON MNpOrpaMmsl
ocHOBHOro obmero obpazoBanus MBOVY «lIkona-muueit Ne 2 um.I'epost CoBerckoro Coroza
MupouranueHko A.J[.».

PabGouas mnporpaMMa OpHEHTHUpOBaHA Ha LEJIEBbIE IPUOPUTETHI JTyXOBHO-

HPaBCTBEHHOI'O pPa3BUTHs, BOCHUTAHHUA M COLMAIU3ALUM ydyalluxcsd, cQOpMyJIHpPOBaHHBIE B
paboueii nporpamme Bocniutanust MBOY «llkona-nmumeit Ne 2 um.I'eposi CoBerckoro Corosa
MupourauueHko A.J1.».
[TporpammMa 1o xuMuu Ja€T MpeAcTaBIEHUE O LeNAX, 001el cTpaTerun o0yueHusl, BOCHUTaHUS
U pa3BUTHS OOyYaroIlUMXcs CpeACTBAaMHM Y4YeOHOTo mpeaMeTa, OmpeAenseT o0s3aTelbHOe
NPEIMETHOE COJEp)KaHKEe, €ro CTPYKTYPY IO pasliesiaM W TeMaM, paclpeleleHrue Mo Kilaccam,
PEKOMEHAYEMYIO TIOCIIEOBATEIbHOCTh HW3YYEHUS XHMHU C YYETOM MEXKIPEAMETHBIX |
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro Ipolecca, BO3PAaCTHBIX OCOOCHHOCTEH
oOyuaromuxcs. B mporpamme mo XMMHHM YUYUTBIBAIOTCS BO3MOXKHOCTH y4eOHOTO NpeaMeTra B
peanmu3anuy TpeOOBaHMHA K IJIAHUPYEMBIM JHYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pe3ynpTaraM oOydeHHss W B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHHOMN
JeSITeIbHOCTH 00yUaroIerocs 0 OCBOEHUIO yUeOHOTO CO/Iep/KaHMSL.

W3yueHne XMMHUU Ha YPOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHUS OPHUEHTHPOBAHO Ha
OOMIEKYIBTYpHYIO  MOJATOTOBKY, HEOOXOAMMYIO JUIsi  BBIPAaOOTKHM  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, Pa3BUTHS WHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH M HMHTEPECOB OOYYAIOLIMXCS, Ha
poIoJKeHHEe 00yUYeHHs Ha YPOBHE CpeJTHEro 001ero oopa3zoBaHusl.

3HaHuE XUMHUH CIYKHUT OCHOBOW Ui (YOPMUPOBAHMSI MUPOBO33PEHHSI 00YUaIOIIErocs, €ro
NPECTaBICHUN 0 MAaTePHAITLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
NPEJCTAaBICHUS O MPEBPAIIEHUSIX YHEPTUHU U BEUIECTB B TIPUPOJIE, O MYTAX PEIICHHs TII00aTbHBIX

npoOjeM  YCTOWYMBOTO  pa3BUTHsS ~ 4YEJIOBEYECTBA —  CBIPHEBOM,  DHEPrEeTHYECKOM,
NPOJIOBOJILCTBEHHOM  TpoOJieM,  MpOoOJIeMbl  JKOJIOTHYECKOH  0Oe30MacHOCTH,  mpoliieM
3[[PaBOOXPAHCHUSI.

N3ydenue xumuu:

- CHOCOOCTBYET pealu3aliid BO3MOXHOCTEH JJs caMopa3BUTUS U (HopMHpOBaHUS
KyJbTYPBI IMYHOCTH 00yYaIOIUXCsl, UX 00Iel U PYHKIIMOHATHHON TPAMOTHOCTH,

- BHOCHT BKJaJ B (OPMHPOBAHME MBIIUICHUSI H TBOPYECKUX CIOCOOHOCTEH
00yJaronuxcsi, HAaBBIKOB WX CAMOCTOSTEIHLHON yU4eOHOU NEeSITeIbHOCTH, IKCIIEPUMEHTATBHBIX U
UCCIIEIOBATENILCKUX YMEHUH, HEOOXOMUMBIX Kak B TIOBCEIHEBHOM JKM3HH, TakK H B
npohecCHOHANBEHOM e TeNbHOCTH,

- 3HAKOMUT CO CIEeM(PUKON HAYYHOTO MBIIIICHHUS, 3aKIaIbIBA€T OCHOBBI MPEICTABICHHI
0 €MHCTBE MPUPOJIBI U YETIOBEKA, SBJSETCS KIIOUYEBBIM TAlloM B (OPMUPOBAHUHU €CTECTBEHHO-
HAYYHOW IPaMOTHOCTH O0YyUaIOIUXCS,;

- cnocoOcTByeT (GOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM
3HaHWSAM, K TPUPOJE, K UEIOBEKY, BHOCHT CBOW BKJAJ B JKOJOTHYECKOE OOpa3oBaHUE
oOyyJaronuxcs.



JlaHHble HampaBieHHs B OOYYEHMHM XMMHMM OOECHEUMBAIOTCS CHELU(UKON comepikaHus
IpeIMeTa, KOTOPBIN SIBISIETCS NEAArornyecky aJalTUPOBAHHBIM OTPAKEHUEM OIPENEIEHHOIO
JTarna pa3BUTUS XUMUH.

YrayOnéHHblii Kypc XUMHHA OCHOBHOTO OOIIEr0 00pa3oBaHMsl OPHEHTUPOBAH HA OCBOCHUE
00yYaroIUMHUCS CUCTEMBI NI€PBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIaHWYECKOH XUMMH,
OCHOBOIIOJIATAIOIIMX MpPEJCTaBICHUH OOLell XMMUU U OTIENbHBIX 3HAYMMBIX IOHSTUH
OPraHUYEeCKON XUMHH.

CrpykTypa coaepkaHHsl IPOrpaMMbl 110 XUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e msydenuro. ColepkaHue CKIAAbIBACTCS W3 CHCTEMBbl MOHATUH O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XUMHUYecKOM peaknuu. O0e 3TH CUCTEMBI
OpraHU30BaHbl MO MPUHIUITY MOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUNA HA OCHOBE TEOPETHUECKUX
IIPEJICTaBICHUN Pa3HOTO YPOBHS:

- AaTOMHO-MOJIEKYJIIPHOM TEOPHH KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

- [lepuonnueckoro 3akona /.M. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMMU;

- YUEHHSI O CTPOSHHH aTOMa M XMMHUYECKOH CBSI3H;

- IPE/ICTAaBICHUI 00 3JEKTPOIUTUYECKOM TUCCOLMALIUY BELIECTB B pacTBOPax;

- 0 XMMHMYECKON KMUHETHUKE U TEPMOANHAMUKE.

B ocHOBy TeopeTMuecKkUX 3HAHUN IOJIOKEHbl AMIUPHYECKU IOJIy4YeHHbIE (DAKTHI.
Teopernueckrue 3HaHMSI Pa3BUBAIOTCS IOCIIEAOBATEIBHO OT OJHOIO YPOBHS K JIpyroMy U
00eCTIeYnBarOT 00YYaOIUMCSI BO3MOKHOCTD OOBSICHITH U MIPOTHO3UPOBATH CBOMCTBA, CTPOCHHE
U 00J1aCTH IPAKTUYECKOI0 MPUMEHEHUS U3yYaeMbIX BEILECTB.

OcBoeHue cozepkaHus MPOrpaMMBbI [0 XUMHH ITPOUCXOIUT C UCIOJIb30BaHUEM 3HAHUH U3
paHee M3y4YCHHBIX YYEOHBIX MPEIMETOB: OKPY)KAIOUIMI MHUp, OHOJOTHS, (HU3MKA, MAaTEeMaTHKa,
reorpausi, TEXHOJIOTHsI, UCTOPUSI.

[TporpamMa oOCHOBHOro o0Imiero o60pa3oBaHHs MO XUMHH (YIIyOJE€HHBIH YpOBEHB)
OpUEHTHPOBaHa Ha COXpaHeHHEe (YHIAMEHTAJIBHOTO XapakTepa o0pa3oBaHMs, cHeuupuku
y4eOHOro rmpeaMera U OOecleyeHHe YCHEIIHOro OO0ydyeHuss Ha CJeIyIoUleM YpOBHE
oOpa3oBanus. B mporpamme mno XuMuUM peanusyeTcsi pa3BUBaKOLIAs U IMpaKTUYECKas
HalpaBJIeHHOCTh OOy4YeHHs XUMHUH, TuddepeHmanus o0yyeHHs, BKIOYarouas npouibHyo
HOJArOTOBKY OOYYaloOLIMXCS M TOCIEIYIOLIee CcaMOoollpe/ielieHue B BbIOOpE HampaBiIeHUs
0o0yudeHus B MpO(UIBHBIX KJIaccax.

VYriyonéHHoe M3yuyeHUEe XMMHM CIIOCOOCTBYET peaiu3aluu 3ajad Hpo¢ecCHOHaIbHOU
OpUEHTAIlMM W HAlpaBlIeHO Ha IMPEJOCTAaBICHUE BO3MOXKHOCTH KaXJOMy OO0ydYarolemMycs
IPOSIBUTh CBOM HMHTEJUICKTYalbHblE M TBOPYECKHE CHOCOOHOCTHM NpU H3YyUYEHHHM Y4eOHOTO
mpeaMeTa, HEOOXOMUMBIE Uil TPOJOJDKEHHS O0pa3oBaHUS H  JalIbHEHWIIEH TPyJAOBOH
JESITEIbHOCTH.

[Tporpamma nmo xumuu (yriyOJa€HHbBIM ypOBeHb) MpeIHa3HaueHa JJIsl MCIIOJIb30BaHUS B
00pa30BaTeNbHBIX  OpPraHU3alMAX, pPEeATM3YIOUIMX Iporpammbl  Au(QepeHIpOBaHHOTO
(yrmy6nénHoro, npoUIbHOIO) H3y4YEHHUS OTAEIbHBIX Y4YeOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

Ob6pa3zoBarenbHble PyHKIIUN XUMHUH, U3y4aeMOi Ha yIriyOJIEeHHOM ypOBHE, PEaTU3yIOTCs B
nporecce (OPMHPOBAHUS 3HAHUN OCHOB XHUMMYECKOW HAyKM KakK OOJIACTH COBPEMEHHOTO
€CTEeCTBO3HAHHUS, O0JIACTH MPAKTUYECKON JEATEIILHOCTH YEeIOBEKa M OJHOTO W3 KOMIIOHEHTOB
MHUpPOBOW KyJNbTYphl. 3ajaya y4eOHOro TMpeaMeTa COCTOMT B (POPMHUPOBAHUHM CHCTEMBI



XMMHMYECKHX 3HAaHUM — BaKHEWIIMX (haKTOB, MOHATUHN, 3aKOHOB U TEOPETUYECKUX IOJIOKEHUH,
JOCTYITHBIX 000OLIEHUH MMPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKH, B INPUOOIIEHUH K
HAYYHBIM METOZaM TO3HAHUS NP U3yYCHHH BEIIECTB U XMMHUYECKUX peaKkiuii, oOpMHUpPOBAHUU
U Pa3BUTHUH MO3HABATEIbHBIX YMEHUH M CIIOCOOOB JIEATENHLHOCTH U WX NMPUMEHEHHH B yueOHO-
MIO3HABATEILHON U y4eOHO-MCCIIEI0BATEIBCKOM 1eATeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BEIIECTBAMHU B [TIOBCEIHEBHOM JKU3HH.

[lenn w3ydeHUs XWMHUHM OTPAXAIOT HAMpPAaBICHHOCTh OOYYEHHsST HaA pa3BUTHE U
caMOpa3BUTHE JINYHOCTH, POPMHUPOBAHUE €€ UHTEIUIEKTA U 00LIEeH KyIbTypHl.

W3y4eHne XMMHUM HAIIPaBJICHO HA JOCTHKEHUE CIEAYIOIUX LIEICH:

- (OpMHPOBAHNE MHTEIJIEKTYaJIbHO PAa3BUTOH JMYHOCTH, TOTOBOM K caM000pa30BaHMIO,
COTPYAHHUYECTBY, CaMOCTOSATEIBHOMY IPHUHATHUIO pELICHHWH, CIOCOOHOM aJanTHpoBaThes K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

- (OpMHUPOBAHHE CUCTEMbl XUMUUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-HAy4YHOMU
KapTUHBl MUpa, KaK OCHOBBI JJI NOHUMaHHs XUMUYECKOW CTOPOHBI SIBJICHUN OKPYXKAIOLIETo
MHUPa, OCBOEHHUE S3bIKA HAYKH;

- IpHoOLIeHNE 00yUaIOIINXCs K CaMOCTOATENbHOM 1103HaBaTEIbHON U MCCIIEI0BATENbCKON
NeSITEeIbHOCTH, K HAy4YHbIM METOJaM I03HaHMs, (OpMUPOBAaHME MOTHMBALMM M pa3BUTHE
CHOCOOHOCTEH K H3YUYEHUIO XUMUM;

- (hopmupoBaHue 00Iel (PyHKIMOHAIBHON U €CTeCTBEHHO-HAyYHOU T'PaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATH M OLICHUBATH SIBICHUS OKPY’KAIOLIEro MHUpa, HCIOIb3Yysl 3HAHUS U
ONbIT, IOJYYEHHbIE IPU M3YyUYEHUU XUMUHU, IPUMEHATh MX NpPU pELIeHUU MpodiemM B
ITOBCEJHEBHOM KU3HU U TPYOBOM IEATEIBHOCTH;

- pa3BUTHE Yy OOYy4YalOIIMXCSl MHTEpeca K H3YYEHHI0 XUMUU U cdepam AedaTeIbHOCTH,
CBSI3aHHBIM C XMMHEH, MOTHBAIUS K OCO3HAaHHOMY BBIOOpPY COOTBETCTBYIOILEro NMpoduis u
HalpaBJIEHHOCTH JlaIbHEHIIIEro 00y4YeHus;

- OCO3HAHME LIEHHOCTH XMMMUYECKHUX 3HAHWM B JKU3HU 4YEJIOBEKA, MOBBIIICHHUE YPOBHS
DKOJIOTMYECKON KYJIBTYpBI, HENPUATUE NEHUCTBUM, NPUHOCAIIMX BpEA OKPYXKAIOUIEH cpene u
37I0POBBIO JIIOJEH;

- IproOpeTeHne 00y4aroIIMMUCS ONbITa CAMOIIO3HAHUS, KIIFOUEBbIX HAaBBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), HEOOXOAUMBIX JUIsl pa3JIMYHbBIX BUJOB JI€ATEIbHOCTH.

Ha yrny6nénnoe usyuenue ydeOHoro mnpeamera «Xumusi» orBoautcss 102 daca B 9
kJacce (3 yaca B HEJIENI0), TO €CTh 2 yaca B HeJlero 3a cuét oos3zarenpHoi yactu OOIT OO0 u 1
yac 3a cuét yactu OOIT OO0, popmupyemoii yaacTHUKaMu 00pa30BaTeIbHBIX OTHOIICHUH.



COJEP)KAHUE OBYYEHUA

9 KJIACC
BemecTBo M XUMHYeECKasi peaKkus

[ToBTOpenue u yriy0OiaeHue 3HaHUN OCHOBHBIX pa3fesioB Kypca 8 kinacca. CTpoeHHe aTOMOB.
CpolicTBa aTOMOB XMMHYECKMX DJEMEHTOB, MX KOJMYECTBCHHBIE M  KayCCTBCHHBIE
XapaKTepUCTUKU (panmyc, NEKTPOOTPULATEIBHOCTb, JHEprus MOHU3ALUH).
[TocnenoBaTenbHOCT  3allOJIHEHHSI JJEKTPOHHBIX OpOMTaNell aToMOB MalbIX MEPUOJIOB.
Oco0OeHHOCTH  3amloOJHEHHS]  JJCKTPOHHBIX  OpOWTalled  aTOMOB  OOJBIIMX  TIEPUOJIOB.
Ilepuonnueckas cucreMa XMMHYECKUX JJIEMEHTOB B CBETE IIPEICTABICHUM O CTPOCHUHU aTOMA.
CremneHb OKUCIEHMSI U BaJIeHTHOCTb. [IpencraBieHne o nepuoandeckoil 3aBUCMMOCTH CBOWCTB
XUMHUYECKHX  3JIEMEHTOB  (3JIEKTPOOTPHULATENBHOCTh,  OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC
CBOMWCTBA, KUCIOTHO-OCHOBHBIE CBOMCTBAa OKCUJIOB U THJPOKCUIOB) OT CTPOEHHUS aTOMa.
Crpoenue BemiecTBa. BerecTBa B TBEpAOM, JXKUAKOM M Ta3000pa3HOM COCTOSHMM. Bujsl
XMMHUYECKON CBSA3M: MOHHAs, KOBaJCHTHas (HEMOJsipHasi, MOJsipHas); OOMEHHBIH M JIOHOPHO-
AKLIENITOPHBIM MeXaHU3M 00pa30BaHUs KOBAJICHTHON CBSI3H.

Me:xmoneKyisapHble B3aUMOJEHUCTBUS (BOJAOpOJHAsi CBsI3b, cuibl BaH-nep-Baanbca). Tumsl
KPUCTAJUIMYECKUX PpEIIETOK — aTOMHas, HWOHHAs, METaJuIM4ecKas, MOJIEKYJSIpHAas — H
OCOOEHHOCTHM MX CTPOEHMs. 3aBUCUMOCTb CBOMCTB BEIIECTBa OT THUIA KPUCTALIIMUECKOMN
pELIETKH U BUJIa XUMUYECKOU CBSI3H.

OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKaHUsI XUMHUUECKUX peakiuil. Knaccudukanus xumudeckux
peakuuii o pa3IMn4YHbIM MPU3HAKAM (110 YUCITy U COCTaBY y4aCTBYIOIIUX B PEAKLIMHU BEIECTB, IO
TEIIOBOMY 3¢ (deKTy, M0 H3MEHEHHMIO CTeNeHEH OKHMCICHHUS XMMUYECKUX 3JEMEHTOB, IO
0o0paTUMOCTH, MO YYaCTHIO KaTalau3aTropa, IO arperaTHOMy COCTOSIHMIO —pPearupyroumx
BEIIECTB).

ONeMEeHTbl XWMHUYECKOM TEepMOJMHAMHUKU. OHEpreTHKa XWMUYeckuxX peakiui. TemmoBoit
3p(deKT XUMHUYECKON peakuuu. OK30- U DSHIAOTEPMHUECKHE DPEAKIMH, TEPMOXMMHUYECKUE
ypaBHeHus. 3akoH ['ecca u ero cneacTsusi. BerarcieHus mo TepMOXMMHUYECKUM YPaBHEHUSIM.
[TonsiTE O CKOPOCTH XMMHMUYECKOM peaklMU. 3aKOH AEUCTBYOMUX Macc. DaKkTopbl, BIHAIOMINE
Ha CKOpPOCTb XMMHYECKOW peakuuu. JHeprus aktuBanuu. Ilonsarne o kartanuse. depMeEHTHI.
HNHruOuTOpHI.

[Tonstue 06 0OpaTUMBIX M HEOOPATHUMBIX XMMHUYECKMX peakiusax. IIoHsATHe 0 XMMHYECKOM
paBHOBecuH, npuHuMn Jle llarense. YcmoBusa cMenieHuss XUMUYECKOro paBHOBecHs. DakTopsl,
BIMAIOIMIME HA COCTOSSHUE XHWMHMYECKOro paBHOBecusa. IIporHosmpoBaHue BO3MOKHOCTH
MPOTEKaHUs XUMHUYECKUX MPEBpaIlleHU B Pa3JIMYHBIX YCIOBUSX Ha OCHOBE INpEACTaBIECHUN 00
M3YYEHHBIX JIEMEHTaX XUMUYECKOW KNHETUKU U TEPMOJIMHAMUKH.
OKHCIUTENBHO-BOCCTAHOBUTENbHBIE PEAKIUN. OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA
XUMHYECKHX DJJIEMEHTOB, 3aBHUCHUMOCTb OT CTENEHU OKUCIECHMs. BaXHble OKHUCIUTENN U
BoccTaHoBuTenu. Ilepmanranar kamus  (xapaktepuctuka). CocraBieHME  ypaBHEHUH
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN C HCIOJIB30BAHMEM METOJA DJIEKTPOHHOTO
Oananca.



ONIEKTpONIMTHYECKAss ~ JUccoluanus. XUMUYECKHE peakuuu B pacTBopax. Teopus
JNEKTPONIUTUYECKOM ucconnannu. PactBopenue kak gpusuko-xumuyeckuit mpoecc. [lonstue o
rypaTax M KpUCTAJUIOTMApaTax. OJEKTPOJUTbl M HEAJIEKTPOJIUThl. KaTuoHBl, aHHMOHBI
MexaHu3M AUCCOLMAIMH BELIECTB C PA3JINYHBIM BHIOM XUMHUECKON cBs3H. CUIIbHBIC U cIalble
aneKTposinThl. CTENeHb AMCCOLUAaK, KOHCTaHTa Juccounannu. MloHHoe npousBeneHne BObI.
Bonopoausiit nokazarens. UHAUKaTOPBI. DNEKTPOIUTHYECKAS TUCCOLIMALIUAS KUCTIOT, OCHOBAaHUM
U COJICH.

Peakuuu ronHoro oOMeHa. YcioBUS MPOTEKaHUS peakluil HOHHOIO oOMeHa. MoneKyspHbIe,
MIOJIHBIE U COKPAILEHHbBIE HOHHBIE YpaBHEHHUs peakuuid. CBOICTBA KUCIOT, OCHOBAaHUH U COJIEH B
CBETE MpeACTaBICHUI 00 2NIEKTPOIUTHUECKON aucconranuy. KauecTBeHHbIE peakliuy Ha HOHBI.
I'upponus coneil. MoHHbIE ypaBHEHMS TUAPOIN3a cojeil. XapakTep cpebl B BOJHBIX PacTBOpPax
COJICH.

OKCHEpUMEHTAIbHOE U3yYEHHUE BEILIECTB U SIBJICHUMN:

- O3HAKOMJICHUE C MOJEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKHUX BEIIECTB — METAJNIOB
U HEMETAJUIOB (TpaduTa U ajamasa), CI0XKHBIX BEIIECTB (XJI0opuaa HaTpHs);

HCCJIEI0BAHNE 3aBUCUMOCTH CKOPOCTHM XHMHMUECKOW pPEAKUUU OT BO3JACHCTBUS Pa3IUUYHBIX
(hakTOpOB;

- OMBITHI, WJUIIOCTPUPYIOLINE 0OPAaTUMOCTh XMMHUECKUX PEaKIINA;

- HCCJIEI0BAaHUE BJIEKTPOIIPOBOJHOCTU PACTBOPOB, IpOLECCa TUCCOLMALUN KUCIOT, IIeIo4Yeil ’
COJIeH;

- MPOBEACHUE OMNBITOB, WLTIOCTPUPYIOIIMX MPHU3HAKU NMPOTEKaHUs peaklUid MOHHOro oOMeHa
(oOpa3oBaHue Ocajika, BbIJIE/IEHUE ra3a, 00pa3oBaHUE BObI);

- MpUMEHEHHE WHAMKATOpOB (JaKMyca, METHJIOpaHxa U QeHondranenHa) Ui onpeaeaeHus
XapakTepa cpefibl B paCTBOpax KHUCJIOT, OCHOBAaHUI U COJIEH;

- TPOBEJECHHUE OINbBITOB, WUIIOCTPUPYIONIMX IPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHne, peakliuy pa3iokKeH!sl, COeIMHEHU);

- pacrio3HaBaHHE HEOPTaHMUYECKUX BEIECTB C MOMOIIbIO KAU€CTBEHHBIX PEAaKIMi Ha HOHBL;

- peuleHHe »HKCHEPUMEHTAJIbHBIX 3anad 1o TemaMm: «OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakun», «'uapoaus coneny, « IEKTPOIUTUIECKAS TUCCOLUALIHSD.

HemeTanbl 1 UX COeAMHCHUA

OO6mas xapakTeprucTuka HemeTaioB. OCOOEHHOCTH CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB,
MPOCTHIX BEIIECTB, aIOTporusi. OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC CBONCTBA HEMETAJIOB.
CpaBHHUTENIBbHAS XapaKTEPUCTHKA COSTUHEHN HEMETAJIIOB.

OO6mas xapakTepucTuka ragoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CtpoeHne U (HU3NIECKHE CBOMCTBA MPOCTHIX BEIIECTB — rajJOT€HOB. XUMUYECKUE
CBOICTBa Ha MpUMepe XJiopa (B3auMoIeCTBHE C MeTallJIaMH, HEMETaJlJIaMu, BOJIOM, LIeJI04aMu).
Xnoposogopoa. ConsiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJdyueHue, npuMmeHeHue. [leiicteue



XJI0pa U XJIOpOBOAOpOAa Ha OpraHu3M 4YCJIOBCKA. Baxneimue XJOpUAbl U UX HAXOXKICHHUC B
mpupoac. IlonsTue o KHCJIOPOACOACPKAIUX KHUCIIOTaX XJIopa U UX COJIAX.

VVIA-rpynmbel. OcoOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CTpoeHue
U (U3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHbIE MOIU(DUKALINN
KHCIIOpOJia U cepbl. XMMHUECKHE CBOMCTBA Cepbl (B3aUMOICHCTBUE C HEMETAJIIaMH, METaJlJIaMH,
KOHIIEHTPUPOBAHHBIMH a30THON U cepHOU Kucioramu). CepoBOAOpO, CTpOeHHUE, PU3NISCKUE U
XUMUYECKHE CBOMCTBAa (KUCIOTHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA). OKCHUIIBI Cephl Kak
IPEJICTAaBUTEIN KHUCIOTHBIX OKcuaoB. CepHucras kuciora u ee coind. CepHas KHCIOTa,
duznyeckue W XUMHYECKHE CBOWCTBa (OOIIME Kak TMPEACTaBHTENS Kilacca KHUCIOT H
cnenuduyeckue). Conu cepHOMl KHUCIOTHL. XUMHYECKHE pEeaklUH, JeKalde B OCHOBE
MPOMBIIIICHHOTO CIOco0a TONMy4YeHUs CepHOM KHUCHOTHL. lIpencTaBieHHs O XUMHYECKOM
MIPOU3BOJICTBE U CBSI3aHHBIX ¢ HUM Mpodeccusax. [Ipumenenne cepHoil KHCIOTH U CyIb(aToB.
KauecTtBennsle peakuuu Ha cyiabGuUT-, cyabGua- u cyiabpaT-aHnoHbl. HaxoxxaeHue cepbl u ee
COeMHEHUH B mpupojae. XUMHUUYECKOE 3arpsA3HEHHE OKPY>KAIOIIeH Cpellbl COSTUHEHUSIMHU Cepbl
(KHCTIOTHBIE I0XK/TH, 3arPSA3HEHUE BO3LyXa), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

O6mmas xapaktepuctuka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
CTEINEHU OKUCIICHUS.

A30T, pacrnpocTpaHeHHe B MpUpoJie, PU3NYECKUEe U XUMHUUYECKHUE CBOICTBA (B3aUMOJIEHCTBUE C
MeTaJlJIaMH, BOJOPOJIOM, KHciopoaoM). KpyroBopor azora B mpupoae. AMMHAK, €ro
du3nYecKkue U XUMHUYECKHE CBOMCTBA (OKHMCIIEHHE, OCHOBHBIE CBOWCTBA BOJIHOTO PAacTBOpA),
IPUMEHEHHE U MOJIy4eHHE B JIaOOpaTOpUM M MPOMBILUIEHHOCTH. MIOH aMMOHMS, TOHOPHO-
aKLIENITOPHBIM MexaHu3M ero ooOpa3zoBaHus. Conu aMMOHUS, X (U3NYECKHE U XUMHUYECKHE
CBOICTBa (pa30XKeHHe U B3aUMOJIEHCTBUE CO IesIouaMu ), mpuMeHeHne. KauecTBeHHas peakius
Ha moHbl ammoHus. Okcunast azota (I, 11, 11, 1V, V). A3otucras xucnora. A30THas KHCIIOTa, €€
nojy4yeHue, puznyeckre 1 XuMUYecKre CBoicTBa (00IIMe KaKk MpeaCTaBUTeNs Kilacca KUCIOT U
cneunduyeckue), npuMeHeHne. XMMUYECKHE peakluy, JIe)Kalllie B OCHOBE MOIY4YEeHUsI a30THON
KHCIJIOTBl B NMPOMBINIIEHHOCTH. HuTpaThl u HUTpuThl. KadecTBeHHblE peaklMM Ha HUTpAT- U
HUTPUT-aHUOHBI. XHWMHUYECKOE 3arpsi3HEHUE OKpPYXKaloIIeW Cpelbl COEAMHEHMSIMM a30Ta
(KUCJIOTHBIE HOXK/IU, 3arPA3HEHHE BO3/TyXa, [IOYBBI U BOJIOEMOB).

®docdop, amnorponHsie Moaupukanun docdopa (Gensiii 1 KpacHblil dhocdop), huznueckue u
XUMHYECKHE CBOMCTBA (B3aMMOACWCTBHE C MeETaUIaMH, KHCJIOPOJOM, TaJOTeHaMH,
KOHIEHTPUPOBAHHBIMH a30THOI U cepHoMl kucinotamu). Oxcuasl pocdopa (111, V), dochopnas
KHCIIOTa, (PU3MYECKHe U XUMUIECKHAE CBOWCTBA, rmoryueHne. KauectBenHas peakius Ha (ocdar-
nonsl. [Ipencrasnenus o rajgorenunax dpocdopa (111, V).

[TonsiTie 0 MUHEpATBHBIX yHOOpeHHsX. A30THBIC, (DochOopHBIE, KOMIUIEKCHBIE YI0OpEHHS.
XUMHYECKOE 3arpsi3HEHUE OKPY KaIOIEH Cpe/bl COeIMHEHUsIMU a30Ta U docdopa.

O6mas  xapaktepuctuka 2eMeHTOB |VA-rpymmbl.  OCOOCHHOCTH  CTPOCHHS  aTOMOB,
XapaKTepHBIC CTCTICHH OKHUCIICHHUS.



VYriepoa, amnorponHsie Momudukanuu (rpadur, anmas, dymiepeH, rpadeH, HaHOTPYOKH),
¢u3nveckue W XMMHUYECKHE CBOWCTBAa MPOCTHIX BEHIECTB (B3aMMOJICHCTBHE C MeETaJUIaMH,
HEMeTaJIaMH, KOHIICHTPUPOBAHHBIMH a30THOW M CepHOU kucioTamu). [lonsTue 06 agcopOuuu.
KpyroBopor yriepona B mpupojae. Okcuasl yriaeposa, ux Gu3ndeckue 1 XMMHUIECKHE CBOKCTBA,
JNEHCTBUE HA J>KUBBIC OPTaHHW3MBI, TMOJIYYCHHE W MPUMECHEHHE. DKOJOTUYECKHE MPOOIEMbI
atMocepsl, cBs3anHble ¢ okcugom yriepoaa (IV). VYronpHas kucinora w ee COIMH, HX
dusnueckue U XMMUYECKHE CBOMCTBa, ToNydyeHWe W mnpuMmeHeHue. KapOoHatsl,
THJIPOKapOOHATHI, UX CBOWCTBAa. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI. lcrosb3oBaHue
KapOOHATOB B OBITY, MEIUIIUHE, TIPOMBIIIJICHHOCTH M CEIbCKOM XO3SHCTBE.

[lepBoHayanbHble MOHATUS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHHUSAX YIJIepoJa:
YTIEBOAOPOAbl (METaH, STaH, ATWIEH, AalleTUJICH), 3TaHOJ, TIJIHMIEPUH, YKCYyCHas KHCIOTA.
[IpuponHble HMCTOYHHMKH YTIIEBOAOPOIOB (yroyib, MPUPOAHBINA Ta3, HedTh), MPOAYKTHI HX
nepepaboTKU, UX POJb B OBITY U MNPOMBINUIEHHOCTH. [loHSATHE O OMONOTHMYECKH Ba)KHBIX
OpPraHMYECKUX BEIIECTBaX — JKHpaxX, OelKax, yIriaeBoJax — M HX POJIU B KU3HU YEJIOBEKA.
EauHCTBO OpraHnveckux 1 HEOPTraHMYECKUX COSAMHEHUH.

Kpemuwuii, ero ¢usnyeckne M XUMHYECKHE CBOWCTBAa (B3aUMOJCHCTBHE C METaJUIaMH,
KHCJIOPO/IOM, YTJIEPOJIOM, TAJIOTEHAMH), TIOTY4YEeHHE U IpUMeHeHne. Poib KpeMHUs B IpUpoJie U
texuuke. Okenn kpemaus (IV), kpeMHUEBast KUCIOTa, CHIUKATH: (PU3MUECKHE U XUMHUYECKHUE
CBOﬁCTBa, IMOJIy4YCHHEC U MMPUMCHCHUC B 6I>ITy W IPOMBIINIJIICHHOCTH. Baxneimme CTPOUTCIIBHBIC
MaTepuaibl: KepamMHKa, CTEKJIO, IIEMEHT, OeToH, xkene300eToH. IIpobnembl OGe3omacHOro
HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCpHUaJiOB B HOBCCI[HCBHOﬁ KHU3HU.

bop. OcoGennoctu crtpoenust aroma. OOmue HpeacTaBieHUs O (PU3MUECKUX M XUMHYECKHX
cBoMcTBax. bopHas kucnora.

OKCepUMEHTAIbHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

- 03HaKOMJIEHHE C 00pa3iaMy IPUPOJHBIX XJIOPUIOB (TFaJIOTEHUIOB);

IIPOBEJICHUE OIBITOB, OTPAXKAIOUIMX (PU3NYECKHE M XMMHUYECKHE CBOMCTBA TaJIOTEHOB U HX
COCIMHEHNH;

- U3yYEHUE CBOMCTB COJSTHOW KUCJIOTHI;

- IPOBEJCHHE KAaYeCTBEHHBIX PEaKIMi Ha XJIOpuA-, OpOMHI- U HOAMJ-UOHBI U HAONIO/IEHUE
IIPU3HAKOB UX IPOTEKAHUS;

- 03HaKOMJIEHHE C 00pa3liaMy Cephl U €€ MPUPOHBIX COCIMHEHNH;

HaOJroieHue mporecca oOyIJIMBaHUS caxapa IOJ JAEWCTBHEM KOHIIEHTPUPOBAHHOW CEepHOM
KHCJIOTBI;

- U3y4YeHHE XUMUYECKHX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI;

- IpOBEJICHNE KAaYECTBEHHBIX peakuil Ha CylIbQua-, CylIbPUT- U Cyab(aT-noHbl U HaOIIOICHNE
MPU3HAKOB X MIPOTEKAHUS;

- O3HAaKOMJIEHHE C (PU3MYECKMMM CBOMCTBaMH a30Ta, pochopa m UX COeAUMHEHMH, oOpa3ramu
a30THBIX U (POCHOPHBIX y100peHNUH;



- MoJIyuyeHHue, coOupaHue, paclo3HaBaHUE U HU3y4YE€HUE CBOMCTB aMMMaKa, M3y4yEHHE CBOMICTB
coJIeli aMMOHUS;

- MPOBEJICHHE KAaUYECTBEHHBIX PEAKIMH HAa MOH aMMOHHS, HUTPUT-, HUTpAT- U (ochar-uoHbl U
M3y4YEHHE ITPU3HAKOB X IPOTEKAHUS;

- U3Y4YCHHE B3aMMOJICUCTBUS KOHILIEHTPUPOBAHHOW Aa30THOM KHUCJIOTBI C MEIbI, CBOWCTB
dbocdopHOI KHCTIOTHI U €€ COJIEi;

- O3HAKOMJICHHE C MOJIEJIIMH KPUCTAJUIMYECKHX PELIETOK aiMasa, rpadura u QyiiepeHa, ¢
IPOLIECCOM aJCOPOLIMM PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IIPOTUBOTa3a;

- IOJIyYeHHe, COOMpaHue, pacllo3HaBaHUE U U3yUEHHE CBOWCTB YIJIEKUCIIOTO ra3a;

- IPOBE/ICHNE KAUEeCTBEHHbIX PeaKLUi Ha KapOOHAT- ¥ CUIMKAT-UOHBI U U3yYEHHE IPU3HAKOB MX
IPOTEKAHUS;

- U3y4eHHUE B3aMMHBIX MPEBPAICHNH KapOOHATOB U THAPOKAPOOHATOB;

- O3HAKOMJICHHE C 00pa3amMu MPUPOTHBIX KAPOOHATOB M CHIIMKATOB, C TIPOIYKIHEH CHIIMKATHON
IIPOMBIIIIIEHHOCTH;

- pellIeHne SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxkHeine HeMeTallIbl U UX COCIUHEHUN.
MeTtaJu1bl M MX COeIMHEHHS

OOuue cBoiicTBa MeTayioB. OOLIasi XapakTepUCTUKAa XUMUYECKHX 3JIEMEHTOB — METAJJIOB Ha
OCHOBaHMM UX MoJOKeHHd B Ilepuogudeckoll CcUCTEME XUMHUYECKMX dJIEMEHTOB [l
U. MenneneeBa u ctpoeHus: aromoB. Meramisl A- u b-rpynn. CrpoeHne npocThiX BEIECTB —
MeTaJlIoB. MeTramndeckas CBA3b U METAITIMYECKasi KpUCTAJUIMUECKasl pelieTka (IPUMUTHBHAS
KyOuueckas, OOBEMHO-IIEHTPUPOBAHHAs KyOWdeckas, TIpaHElEHTPUPOBaHHAs KyOuueckas,
reKcaroHajbHas IUIOTHOYMAaKOBaHHAs). 3aBUCUMOCTh (DU3MUECKUX CBOMCTB METAJIOB OT
CTPOEHUSI KPUCTAJJIOB. DJIEKTPOXUMHUECKUI psii HanpsHKeHUH metayuioB. O0Iue XuMHUUEcKue
cBoiictBa MerayuioB. OOmmMe crnocoObl MOMYYEHUS METAJUIOB, METALTYyprus. OJIEKTPOIu3
pacIiiaBOB U pacTBOPOB COJiCH Kak OAMH M3 CIOCOOOB MosydeHus MmetamuioB. IlonsTHe o
KOPPO3MH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIMThl MX OT Kopposuu. CriaBbl (CTajb, YyTyH,
JIOpaTIOMUHUHN, OpoH3a). [IpuMeHeHne MeTalIoB U CIUIaBOB B OBITY U MPOMBIIUIEHHOCTH.
Memannot A-epynn

[Ilenounble MeTayuTbl: MOJOXKEHUE B llepuoandeckoll cUCTEME XUMHYECKHX 3JIEeMEHTOB /I.
N. MenpeneeBa, CTpOCHHE MX aTOMOB, HaxOXJAcHHE B mpupoae. Ousndyeckne M XMMUYECKUE
CBOIiCTBa (Ha mMpuUMepe HaTpUsl U Kajus), nosydeHue. OKCUABI U THAPOKCHIBI HATPHUS U KaJus.
[TpuMeHeHre MEeNOUHBIX METAJUIOB U UX COEIMHEHUN. bruonorndeckas poyib HaTpUs U Kajusl.
[IlenoyHO3eMENBHBIE METAUIbl MarHUM W KajbLMi: monoxeHue B Ilepuonmyeckoil cucreme
xumuueckux snemeHToB J[. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaX0)KJIEHUE B IPHUPOJIE.
®uznyecknue U XMMUYECKHE CBOICTBA MarHUs M KaipLus. BaxxHelme coequHEHNs KalbLus U
Marausi (OKCHJ, TUIPOKCUJ, COJH), CBOMCTBA, IMpuMeHeHue. JKecTKocTh BOABI U CIOCOOBI ee
ycTpaHeHusi. KpyroBopoT Kaiblys B IPUPOJE.

AmomuHuii: mnonoxenue B llepuoanueckoil cucteme  XMMHUYECKUX ~dieMeHToB /.
W. MenpeneeBa, CTpoe€HHE aTOMa, HaxoXKJeHHWe B npupoge. Pusznueckne M XUMHUYECKHE
cBo¥icTBa aloMuHUs. AM(poTepHbIe CBOWCTBA OKCHJA U THAPOKCcHAa amoMuHus. Ilpumenenne
QIFOMUHUS U €T0 CIUIaBOB.
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Memannwt b-cpynn

OOmias  xapakTepucTUKa MeTauioB b-rpynm  (mMOOOYHBIX MOATPYNI): IOJOKECHHE B
[Tepuonnueckoii cuctemMe xuMudeckux 3aeMeHToB [[. Y. MeHnmeneeBa, 0COOCHHOCTH CTPOCHUS
aTOMOB. SIBIeHHE «IpoBajay 3JIEKTPOHA HA MPUMEPE CTPOSHHUS aTOMOB XpoMma, MeJIH, cepeodpa.
BajileHTHBIE COCTOSHMS aTOMOB (-3JIEMEHTOB, CTEIIEHH OKHCIIEHHS aTOMOB B COEIMHEHMSIX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB U THIPOKCHUIOB METANIOB OT 3HAYECHUS
CTENEHW OKHUCJICHMS JJIeMEHTa B COCIMHEHHH (HA TMpUMEpe COCAMHEHUN Xpoma).
[lepBoHavabHBIC TPEACTABICHHUS O KOMIUIEKCHBIX COCIMHCHUSIX.

Menp u cepedpo: CTpoeHHE aTOMOB, CTETeHH OKucieHus. OOImme KpaTKue MpeACTaBICHUs O
(Gu3NYECKUX M XUMHYECKHMX CBOMCTBaX HPOCTBIX BEHIECTB (B3aUMOAEHCTBHE C KHUCIOTaMHU-
OKHCITUTENSIMH), 00 UX OKCHJaX, THIPOKCUAAX U CONAX, X npuMeHeHuu. [IpencraBnenus ob
aMMHUaYHbIX KOMILIEKcax cepeOpa u menu. KauecTBeHHbIE peakMu Ha KaTHOHBI Meau (2+) u
cepedpa.

[{uHK: cTpoeHMEe aToMa, CTENEHb OKHUCIIEHUS. XapaKTEpUCTHKAa (PU3MYECKHX U XUMHYECKHX
CBOICTB, MpUMeHEHHE, aM(POTEPHBIE CBOMCTBA OKCHJA U ruapokcuaa. KauecTBeHHbIE peakuu
Ha KaTUOHBI [IMHKA.

JKene3o: crpoenue aroma, creneHu oxkuciaeHusd. Haxoxnenwe B mnpupone. Pusnueckue u
XMMHYECKHE CBOWMCTBAa JKeje3a, IpUMEHeHue. buonormyeckas poisp xene3a. OKcujpl,
ruapokcuabpl U comu keneza (II) m xemeza (III), mx cocraB, cBoiicTBa U MOJIyYEHHUE.
KauecTBeHHBIE peakiMy Ha KaTHOHBI jkeie3a (2+) u xenesa (3+). UyryH u cTaib — CIUIaBbI
xkene3a. [IpoM3BOACTBO dYyryHa U CTald. OKOJOTUYECKHE TNPOOJIEMBI, CBS3aHHBIE C
METAJIYPTHYECKUMU IIPOU3BOICTBAMU.

OKCIEpUMEHTAIBHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

- 03HaKOMJIEHHE C 00pa3liaMy METaJUIOB U CIUIABOB, UX (PU3MUYECKHMMHU CBOWCTBAMH;

- MOZIEJIMPOBAaHNE METAIIMYECKON KPUCTAIUIMUECKON PELIETKHY;

- U3y4YeHHUE B3aUMOJICHCTBUS METAJNIOB C BOJIOM, C paCTBOPAaMU COJIEH U KUCIIOT, UCCIEI0BAHUE -
- IIPOLIECCOB 3JIEKTPOIN3a pacTBOpoB xjopuaa menu (1I) u nonnaa xanus, KOppo3uu METAIIOB;

- U3y4YeHHE OCOOEHHOCTEW B3aMMOJAEWCTBUS OKCHJIOB KaJbLiUd M HATpus C BOAOH, HX
TUAPOKCUAOB — ¢ oKcuaoM yriepona (IV) u kucinoramu;

- U3y4eHHUEe CBOMCTB KapOOHATOB U TMIPOKAPOOHATOB KaJbIIMs, )KECTKOMW BOJIBI,

- U3y4YEHHE NIPOLIECCOB MOITYUYEHHS THAPOKCUIIOB KeENe3a, NX XUMUYECKUX CBOMCTB;

- W3y4YEHHE IPU3HAKOB IPOTEKAHMsI KAuYE€CTBEHHBIX DPEAKIMI Ha HOHBI (MarHus, KajbLusd,
aJTFOMUHMS, [IMHKA, Jkele3a (2+) u xkenesa (3+), meau (2+);

- HaOJII0/IEHNE U ONMCaHNe OKpAIIUBAHUSI IJITaMEHH HOHAMH HATPHS, KAJIUS U KaJIbIUs;

- ucciefoBaHue aM(OTEpHBIX CBOWCTB TUApPOKCHIA amoMHuHMS, Tuapokcuaa xpoma (III) u
TUIPOKCU/IA LIUHKA;

- pelleHne SKCIePUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxxHeiIre MeTaibl U UX COeTMHEHUS.
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XuMHs 4 OKpYsKamoas cpeaa

BemectBa u Marepuasibl B MOBCEIHEBHOM JKW3HU 4YeloBeKa. BakHellue BellecTBa WU
Marepuaibl, 00JacTH MX MpUMEHEHHUs. be3omacHoe HCMOIb30BAHME BEIIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBasi TOMOIIL IPH XUMHUUYECKHUX 0KOTaX U OTPABJICHUSIX.

HoBsie maTepuansl 1 TEXHOJIOTUU. [[pUHLMIIBI «3EIEHON XUMUN.

OCHOBBI 3KOJIOTHYECKON I'PaMOTHOCTH. XHUMUS U 370POBbE. 3HAUECHUE U3YUaeMbIX XUMHUECKHUX
JJIECMEHTOB U HX COGI[I/IHCHI/Iﬁ JJIA (bYHKI_II/IOHI/IPOBaHI/ISI opranu3ma 4YCJIOBCKaA. ITongarue o
3JI0POBOM 00pa3e KU3HHU.

XUMHYECKOE 3arpsi3HEHUE OKpYKarolehd cpeabl. DKOJIOTHYEeCKHE MPOOJIEMBbl, CBSI3aHHBIE C
COCIMHEHUSIMH YIJIEPOJa, a30Ta, cepbl, TsoKelbix meTamwioB. [lonstue o IIJIK. Ponp xumuu B
pEeUICHUH YKOJIOTHYECKUX MPOOIIEM.

OKCIIEpUMEHTAIIbHOE U3yY€HHE BELIECTB U BJICHHI: O3HAKOMIIEHHE ¢ 00pa3LaMu MaTepHaioB
(cTeky10, CIUIaBbl METAJJIOB, IOJUMEPHBIE MAaTEPHUAJIbI), ONPEAEICHUE KUCIOTHOCTH MPUPOTHBIX
BOJI, MOZIEIIMPOBAHKE IIpoIiecca 00pa30BaHMsl KMCIOTHOTO JOXK/s, U3yUYEHHUE €ro BO3eHCTBHS Ha
MaTepHaIbl.

IMoBTOpeHUE M 06001eHNEe 3HAHMIT OCHOBHBIX pa3/iesioB KypcoB 8-9 kiiaccoB

[lepuonnueckuii 3axkoH u Ilepuoguueckas cucTeMa XUMHYECKHMX DJIEMEHTOB B CBETE
MPEACTABICHUN O CTPOEHUS aToMa. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB XUMHUYECKHUX
AJIEMEHTOB M UX COCIMHEHUN B MEPHUOJIAX U pyImax.

Ctpoenue BeliecTBa B TBEPJOM, KHUIAKOM U Ta3000pa3HOM COCTOSTHUU. Buapl XxuMuueckou
CBSI3U. 3aBHCHMOCTb CBOMCTB BEIIECTBA OT THMNA KPUCTAUIMYECKOW pEIIETKH | BUJA
XUMHUYECKOH CBSI3U.

Knaccudukanus XuMHUYECKHMX pEakIUil Mo pa3iuuHbM npusHakaMm. [IporHosupoBanue
BO3MOKHOCTH TIPOTEKAHMS XMMHMYECKUX IPEBPAIICHUI B PA3JIMYHBIX YCIOBHUSAX Ha OCHOBE
IIPEACTABICHUN XUMHYECKOW KUHETUKHA U TEPMOJIMHAMUKHU.

XUMHUYECKHE peaklnu B pacTBopax. ['maponus coneil. Peaknmm OKHMCIIEHHS-BOCCTaHOBIICHHS.
DIIEKTPOIIH3.

CBolicTBa KHUCJIOT, OCHOBAaHHMH M coOJIed B CBETE€ NPEIACTABICHUNH OO0 3IEKTPOIUTHYECKOM
Aucconuanri U OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX PCAKIUAX.

Mestcnpeomemnwie céasu
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Peanmaunﬂ MCKIIPECAMETHBIX cBsA3eH IIpu U3y4CHUU XUMHUHU B 9 xnacce OCYHICCTBIIACTCA 4E€PE3
HCIIOJIB30BaHHUEC KakK 06H_II/IX €CTCCTBEHHO-HAYYHBbIX HOHHTI/Iﬁ, TaKk H HOHHTHﬁ, IIPpUHATBIX B
OTACJIbHBIX €CCTCCTBCHHBIX HAYKax.

OO01ure ecTecTBEHHO-HAYUHbIE IOHATHUSA: SIBJICHHE (IIpoliecc), HayYHbId (aKT, TUIOTE3a, TeOpus,
3aKOH, aHalu3, CHUHTEe3, KilaccuuKanus, MNEePUOAUYHOCTb, HAOIIOJCHHE, JKCIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, MOCIIb, TEXHOJIOTHSI, MATEPUATIBI.

®dusnka: BEMIECTBO, TeNO, (U3MYECKHUE BEIWYMHBI, CIWHUIIBI W3MEPEHHs, Macca, OOBEM,
KOJINYECTBO TEIUIOThI, aTOMbl U MOJIEKYJIbl, arperaTHbIE COCTOSIHUE BEIIECTBA, CTPOCHHUE T'a30B,
JKUJKOCTEH M TBEPAbIX (KPUCTAUIMUECKHUX) TEJ, KPUCTAJUIMYECKasi pElIeTKa, JIEKTPOH, SIPO
aToMa, MPOTOH, HEUTPOH, WOH, HYKIIUJ, U30TOIBI, KBAHTHI, PAJMOAKTUBHOCTh, anb(a-, OeTta- u
raMMma-u3JIy4eHue, OJJICKTPUUYECKUU 3apsil, MPOBOJHUKH, IOIYNPOBOJAHUKHU, IUDIEKTPUKH,
COJIHEUHBIHN CHEKTP, pa3jioKeHUE OEIOTO CBETa B CIIEKTP.

Bbuonorus: skocucrema, omocepa, GoToCHHTE3, IPOLECCHl OOMEHA BEIIECTB, MHUHEPAIbHBIC
}’I[O6p€HI/I$I, MHKPOI3JICMCHTBI, MAKPO3JICMCHTEI, IUTATCIIbHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaANIbI, TOPHBIE TOPOABI, IMOJIE3HBIE HCKOIAaeMBbIE,
TOIUTBO, BOJHBIE PECYPCHI, TTIaHETa 3eMIIS.

TexHomorus: CTPOUTCIIBHBIC TCXHOJIOTHH, CEIIbCKOXO03SICTBCHHBIC TCXHOJIOTHH, TCXHOJIOI'HMH
BJICKTI)OHHOI\/'I IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA
(YIJIYBJEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJIbTAaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JOCTUTAIOTCS B X0Ji¢ O0yUYCHHsI XUMHH B €MHCTBE Y4eOHOW M BOCIIUTATEIHLHON AEATEIbHOCTH
o0pa3oBaTeNbHOW  OpraHu3allid B COOTBETCTBUM C  TPAJULMOHHBIMH  POCCUHCKUMHU
COLMOKYJBTYPHBIMH U JYXOBHO-HPaBCTBEHHBIMH LI€HHOCTSIMH, IPUHATBIMH B 0OLIecTBe
IpaBWJIaMd ¥ HOPMAaMHU IOBEJIEHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHS
U COLMAIN3aLUN 00yYaroNXCs.

JIMYHOCTHBIE PpEe3yJIbTaThl OTPa)Xat0T TI'OTOBHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPUEHTALUN U PACIIMPEHUE OIBbITA JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

IIPOSIBJIEHUE LIEHHOCTHOI'O OTHOIIEHHS K OTEYECTBEHHOMY KyJIbTYPHOMY, HAaydHOMY U
VCTOPUYECKOMY HaCJIEUI0, IOHUMAHNUE 3HAUYCHUS XMMHUYECKON HAyKU U TEXHOJIOTMH B KM3HU
COBPEMEHHOT0 OOIIEeCTBA, B Pa3BUTHH SKOHOMHUKHU Poccruu 1 cBOero pernona;

2) rpaKIaHCKOI0 BOCIIUTAHMS:

IIPEJICTABICHUE O COLUAIBHBIX HOPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOLICHHUH B
KOJIJIEKTHBE, MPOSBICHHE KOMMYHMKATHBHOW KyJIbTyphl B pa3HOOOpa3HOW COBMECTHOM
JIeSATEIbHOCTH;

CTpeMJICHHE K B3aMMOIOHUMAHHUIO U B3aMOIIOMOIIM B IIpolecce yueOHON 1 BHEYyuUeOHOU
JeATEIbHOCTH;

TOTOBHOCTb OLIEHHMBATh CBOE IOBEICHME M IOCTYNKM CBOMX TOBApHILEH C MO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MTOCIIEICTBUI MOCTYIIKOB;

3) popMupoBaHNS LHEHHOCTH HAYYHOI'O O3HAHUSA:

MHUPOBO33PEHUYECKHE  IPEACTABICHHMS O  BEIIECTBE W XUMHYECKOM  PEAKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd M HEOOXOIUMBIE IJIsi TTOHMMAaHUS
CYIIIHOCTH Hay4YHOW KapTUHBI MUDA;

OCO3HAaHME IIEHHOCTM HAy4YHOIO IIO3HAHWs I pa3BUTUA KaXJAOro 4YeIOBEKA U
IPOM3BOIUTENBHBIX CHJI OOIIIECTBA B LIEJIOM, POJIM U MECTa HAyKH « XUMHsI» B CHCTEME HayUHBIX
IIPEACTABIICHUM O 3aKOHOMEPHOCTAX Pa3BUTHUSA IIPUPOIBI, B3AUMOCBA3X YEJIOBEKA C IIPUPOJIHOU
Y TEXHOJIOTHYECKOHN CPEOoi;

MO3HABaTe/IbHAass MOTHBALMSI U UHTEpecC K OOy4YeHHUIO, TOTOBHOCTh M CHOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIENOBATEIbCKON MESATETBHOCTH, K OCO3HAHHOMY
BHIOOpY HaNpaBJICHUS U YPOBHS JAIbHEHIIIEro 00yUeHNUs;

4) BOCIMTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAaHWE IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHMS K CBOEMY 3JI0POBBIO,
yCTaHOBKa Ha 3J0pOBBI 00pa3 »XHM3HH, OCO3HAHUE MOCIEICTBUN W HEMpPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEeHUs] alKorojsi, HapKOTHKOB, KYpPEHMs), HEOOXOAWMOCTH COOJIOACHUS
npaBuJ1 0€30MaCHOCTH MPHU OOpaleHUH ¢ XUMUYECKMMH BEIIECTBAMU B YUEOHBIX M KU3HEHHBIX
CUTYalHUsX;
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5) Tpy10BOro BOCIIMTAHHUS

dbopMUpOBaHHE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOW JEATEIHLHOCTH KaK €CTECTBEHHOMN
nOTPEOHOCTH YeJIOBEKA M K MCCIICIOBATEIbCKOM JICATEIILHOCTH KaK BBHICOKO BOCTPEOOBAHHOM B
COBPEMEHHOM OOIIIECTRBE;

pa3BUTHE MHTEpeca K MpoecchsM, CBSI3aHHBIM C XHMMHEH, B TOM YHUCIIE K MPOPecCHsM
Hay4YHOH cepbl, 0CO3HaHUE BO3ZMOXKHOCTH CaMOpEaIIN3allui B 3TOU cdepe;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

0CO3HAHME HEOOXOTUMOCTH OTHOIICHHS K MPHUPOJC KaK HMCTOYHHMKY >KU3HH Ha 3emile,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOH KYJIBTYPhl: NMPUOOPETEHUE OIbITAa IJIAHUPOBAHUS
MOCTYIIKOB M OLEHKM HMX BO3MOXHBIX MOCJIEICTBUU [JI1 OKPYXKAKOWIEH Cpeabl; OCO3HAHUE
rJI00abHOTO  XapakTepa SKOJOTMYSCKHX Mpo0iIeM M IyTeld WX peIIeHUs; CIIOCOOHOCTD
NPUMEHSTh 3HAHUS, TOJTy4YaeMble NMPH W3YYCHUM XHUMHUH, JJIsi PEIICHHs 3ajad, CBS3aHHBIX C
OKpY’KalolIel Cpe1oii; aKTUBHOE HENPUSATHUE JICHCTBHIA, TPUHOCSIINX BPEIl OKPYKAIOIICH Cpee;
0CO3HAHKME CBOCH POJIM KaK TPaKAaHWHA U TOTPEOUTENS B YCIOBHIX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTMUECKOU U COHI/IaJII)HOfI Cpca; rOTOBHOCTb K Y4aCTUIO B HpaKTH‘IeCKOf/’I ACATCIIBHOCTHU
9KOJIOTUYECKOI HAIPAaBICHHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaTbhl OOYYaroIUMXCs, OCBOMBIIMX IPOrpaMMy [0 XHUMHUHU
OCHOBHOT'0O 00111ero 00pa3oBaHMsl, BKIOYALOT:

YCBOGHHE  MEXAMCUMIUIMHAPHBIX  (MEXMPEAMETHBIX)  IMOHATHH,  OTpa’KarolIuX
MaTepuaibHOE €IUHCTBO MHpa U MpOIlecCc MO3HAHUS (BELECTBO, CBOMCTBO, SHEPIUsl, SIBICHUE,
Hay4HbIl (akT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TeopHs, HaOIIoleHue, H3MepeHue,
UCCIIeIOBaHKe, SKCIIEPUMEHT U pyTHe);

OBJIQJICHHE YHUBEpCaIbHBIMHU y4eOHBIMU NENCTBUSIMHU (mo3HaBaTeIbHBIMU,
KOMMYHHMKATUBHBIMU, PETYJISTUBHBIMH), BAKHBIMU IS TOBBIIEHUS 3()()EKTUBHOCTU OCBOEHUS
colepkaHus ydeOHOro mpeamera, (GOPMHPOBAHUS KOMIETEHIMM, a Takke MPOEKTHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH 00yUaroIUXCs B Kypce XUMUH;

CIIOCOOHOCTH MX UCIOJIB30BaTh B YUEOHOM, I03HABATEILHON U COLIMATIbHON MTPaKTHKE.

ITo3HaBaTenbHbIC YHHBepPCAJbHbIC Y4eOHbIe AeliCTBUS

ba3oBbie Jiornyeckme AeMCTBUA:

YMEHHS HCIOJB30BaTh IPHEMBl JIOTHYECKOTO MBIIUICHUS TPH OCBOCHUW 3HAHWMU:
pacKpbIBaTh CMBICII XWMHUYECKUX TIOHATHH (BBIIENSATH WX CYIIECTBEHHBIE MPU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JPYTHMMH MOHSATUSIMH); aHATU3UPOBATh, CPABHUBATh, 0000IIATh,
BBIOMpaTh OCHOBAaHUS IS KJIACCU(UKANMA W CHCTEMATHU3allMH XHMHUYCCKUX BEIIECTB U
XUMHUYECKHX peaKlWi; YCTaHABJIMBATh NPHYNHHO-CJICICTBEHHBIC CBS3H MEXKIy OOBEKTaMHU
U3YYCHHUS, CTPOUTH JIOTUYECKUE PACCYXKIACHHUS (MHIYKTHBHBIC, NEIyKTHBHBIC, 10 AHAJIOTHH);
npeniaraTh KPUTEPUU U BBISBIATH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B H3yUaeMBIX
mporeccax M SABJICHUSAX; MPOBOJIUTH BBIBOABI M 3aKIIOUYCHHS; YMEHUS NMPHUMEHSATH B IpoIlecce
MO3HAHMSI TIOHATHSA (TPEIMETHBIE W METaIlpeAMETHBIEC), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIIH,
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UCMOJIb3yeMble B XUMMH, IIPe0Opa3oBbIBaTh MOJAEIbHBIC MPEACTABICHUS — XUMUYECKUN 3HaK
(cuMBOI AJIeMEHTa), XUMUYecKast GOpMyIIia U YpaBHEHNE XUMUYECKON PEaKIMK — MPU PELICHUN
y4eOHBIX 3a/ay; C yYE€TOM ATHX MOJIENbHBIX IPEICTAaBICHUM XapaKTepU30BaTh H3ydaeMble
XMMHUYECKHE BELIECTBA U XUMUUECKHUE PEAKIIUU.
ba3oBble uccienoBarejsbckue JAeMCTBUSA (MeTOAbI HAYYHOrO0 TO3HAHHUS BeNIeCTB H
sIBJIEHHH):

YMEHMS IPUMEHATh METO/Ibl HAYUYHOT'O MIO3HAHUS BELIECTB U SIBJICHUN HA SMIIMPUUYECKOM U
TEOPETUYECKOM YpPOBHSAX B YYeOHOH IO3HABATENBHOM M MPOEKTHO-UCCIIECAOBATEIBCKOM
JeSITeIbHOCTH;

YMEHHUSl HCIIOJIb30BaTh IIOCTaBJIEHHBIE BOIPOCHI B KAayeCTBE MHCTPYMEHTA IO3HAHUS U
CaMOCTOSITENIFHO CTAaBHTh BOIIPOCHI, AHATU3UPOBATh (HAKTHI, BBIABIATH W (POPMYIHPOBATH
npo0OsieMy, OnpenensaTh LEedb U 3a/ayd, COOTBETCTBYIOLIUE PEUICHUIO MPOOJEMBI; Mpeasarath
ONHUCATENbHYI0 WIM OOBSCHUTENbHYI TUIIOTE€3y M OCYLIECTBIATH €€ IPOBEPKY; YMEHUs
IPOBOJUTH U3MEPEHHsI HEOOXOAMMBIX MTapaMEeTPOB, BBIYUCIICHUS, MOJIETUPOBAHKE, HAOIIOACHUS
U DKCIEPUMEHTHI (pealbHble M MBICIEHHBIE), CAMOCTOSATEIbHO IPOrHO3UPOBATH PE3YJbTATHI,
dopmynHrpoBaTh 0000IIEHUS W BBIBOBI IO PE3yJIbTaTaM MPOBEACHHOTO OIBITA, HCCIEIOBAHUS,
COCTaBJIATh OTYET O PO/IETAHHOM pabdoTe;

PaGora ¢ undopmanmeii:

YMEHHUSI OPUEHTUPOBATHCA B PA3IMYHBIX MCTOYHHUKAX MH(POpMAIUH (HAyIHO-TIOMYJIsipHAs
JaUTepaTypa XMMHUYECKOIO COJAEp:KaHMs, CIIpaBOYHble T1ocoOus, pecypchl HMHTepHeTa);
aHaM3UpoBaTh  MH(GOpPMAIMI0O W KPUTMYECKM  OLIEHUBAThb €€  JIOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTb, OTOMPATh U MHTEPIPETUPOBATh MH(POPMALIUIO, 3HAUUMYIO JUISl peIIeHUs
y4eOHOM 3a/laud; YMEHHUsI NPUMEHATb pa3jMuHble METOJbl M (POPMYJIMPOBATH 3alpoChl MHpU
NoMcKe U 0TOope MHPOpMAIH, HEOOXOAUMOMN ISl BBIMOIHEHHS yUeOHBIX 3a]a4; UCIIOJIb30BaTh
UHPOPMALIMOHHO KOMMYHUKAaTHBHBIE TEXHOJOTMM U pa3lWYHbIE IOUCKOBBIE CHUCTEMBI;
CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYI (OpMYy MpeacTaBiIeHUs HWHPOpPMALUU (CXEMBI,
rpaduku, nuarpaMMsl, TaOJIULIbI, PUCYHKH U Jpyrue (GOpMbl); YMEHHUS UCIOIb30BaTh HAYUHBIN
A3BIK B KAUECTBE CpPeACTBA PabOThl C XUMUYECKON MHpOpMaIUeil; MPUMEHSATh MEXKIIPEIMETHBIE
(pusnueckue n MaTeMaTHYECKUE) 3HAKH M CUMBOJIBI, (POpMYJIbl, a00OpeBHATypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIATHOCTH.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBHUA:

1) ymeHus oO1ieHus (MMCbMEHHOM U YCTHON KOMMYHUKAIIUHN):

HpeI[CTaBJ'ISITB HOqueHHBIe pCSYJ'II)TaTBI HOSH&B&TCJ’IBHOﬁ JCATCIIBHOCTH B yCTHI)IX 158
INUCBMCHHBIX TCEKCTax, Hy6J’II/I'-IHO BI)ICTyrIaTI) C npeseHTauI/Ieﬁ pe?)y.]'IBTaTOB BBIITOJIHCHU ST
XUMHUYECKOTO IKCIEPUMEHTa (MCCIeI0BaTENbCKOM Tab0paTOpHON MM MPAKTUYECKON paboThI,
y4eOHOr0 TPOEKTa); B XO0JIe AUaNora u (Wiu) AUCKYCCHUU 3a/1aBaTh BOIMPOCHI MO OOCYKIaeMOun
TEMC U BBICKa3bIBAaTh HACH, (bOpMYJ'H/IpOBaTI) CBOHN HpeI[J'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITOJIHCHUS
MPEJIOKEHHOM 3a/1a4u.

2) yMeHHs y4eOHOTO COTPYAHMYECTBA (TPYyNIOBasi KOMMYHUKAIINSA):

y4acTBOBaTh B TPYIMOBBIX (GopMax padOThI: IUIAHUPOBATH OPraHU3ALMI0 COBMECTHOU
paboThI, OMPEACTATh CBOIO POJIb, PACTIPENCIATh 3aa4l MEKIy WICHAMH TPYIIIBI; BBITIOIHATH
CBOIO YacTh pabOTHI, KOOPAMHUPOBATH CBOU JACUCTBUS C NEHCTBHAMHU IPYTUX YJICHOB KOMAaHBI,
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ONpeseNATh KPUTEPUU II0 OLIEHKE KauyecTBa BBIIOJHEHHOH pPabOThl; pelaTh BO3HHUKArOIINE
npoOJemMbl Ha OCHOBE yd4eTa OOLIMX WHTEPEeCOB M COIJIACOBAHUS MO3MIIMNA, y4acTBOBaTh B
o0CyX/1eHuu, 00OMeHe MHEHHSIMH, «MO3TOBOM IITypMe» U IPYTUX (popMax B3aMMOACHCTBHSL.

PeryasiTuBHbIe yHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS

OBnaseHrue YHUBEPCATBHBIMH YUYEOHBIMU PETYJISITUBHBIMU JIEHCTBUSIMU  BKJIFOYAET
pa3BUTHE CaMOOpPraHU3allui, CAMOKOHTPOJISI, CAMOKOPPEKIIMH, B TOM UHUCIIE:

YMEHHs pemniatb ydyeOHble U HCCIEJO0BaTEIbCKUE 3a7aud: CaMOCTOSITENIbHO BBIOMPATH
crocob perieHuss y4eOHOUM 3adauu (CpaBHHMBATh HECKOJIBKO BApUAHTOB PEIICHUS, BBHIOMPATH
HaubOosee MOAXOASIIUNA C YYETOM CaMOCTOSTEIbHO BBIJECJIECHHBIX KPUTEPHEB), IUIAHUPOBATH
CBOIO Pa0OTy NpHU pEHICHUH Y4eOHOH MM MCCIeI0BATENbCKON 3a/1a4i; Ha OCHOBE TOJTYYEHHBIX
pe3ynbTaToB (HOpMyIHpPOBaTh OOOOIIEHHS] M BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
MPOLIECCOB; AHATU3UPOBATH PE3YNbTAThl: COOTHOCHUTh CBOM JACUCTBUA C IUJIAHUPYEMBIMHU
pe3ynbTataMu, OCYIIECTBISATH CAMOKOHTPOJb  JESATEIIBHOCTH; KOPPEKTUPOBATH  CBOIO
JIESITEJIbHOCTh HA OCHOBE CAMOAHAaJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIbTATbBI

HpeI[MeTHBIe PE3YyJIbTaThl OCBOCHHA IpOoIrpaMMbl II0 XHMHHU OCHOBHOI'O O6HI€F0
00pa3oBaHus Ha YIIyOJICHHOM YPOBHE MMEIOT OOIIee COIepXKaTelbHOE SAPO C MPEIMETHBIMH
pe3yabTaTaMi 0a30BOIO YPOBHS, COTJIACOBaHBI MEXIY COOOM, YTO MO3BOJSIET PEANU30BLIBATH
er'IY6J'IeHHO€ HN3YYCHUC KaK B paMKaxX OTACJIbHBIX KJIACCOB, TaK W B paMKax pcalnu3aluun
WHAUBUAYAIbHBIX 00pa30oBaTeNIbHBIX TPAGKTOPHUM, B TOM 4YHCIE MCIOJB3YyS CETEBOE
B3anMoJieiicTBue opranuzanuu. [1o 3aBepuieHnn peaansanuy IporpaMMbl yriayOJIeHHOTO YPOBHS
oOyyaromuecs: CMOTYT JIeTallbHee OCBOUTh MaTepHal, OBJIAAETh PACHIMPEHHBIM KPyTrOM MOHIATUI
¥ METO/IOB, PEUIATh 3a/1aui 00JIee BBICOKOTO YPOBHS CIOKHOCTH.

[IpeameTHBIE pe3yJbTAaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOIIMMHCS HAy4YHBIX 3HAHUH,
YMEHUH U cocoOO0B AEHCTBHM, crielM(pUUEcKUX Ui MPEeIMETHON 00acTH «XUMHs»; OCHOBBI
HAYYHOT'O MBIIIJICHUS; BU/IbI J€SITEIBHOCTH IO MOJyYEHHIO HOBOT'O 3HAHUS, €T0 HHTEPIIPETaIUH,
npeo6pa3OBaHm0 U IIPUMCHCHHUIO B PA3JIMYHBIX y‘~IG6HI)IX " PCAJIbHBIX KM3HCHHBIX YCJIOBUAX;
o0ecreunBarOT BO3MOYKHOCTD YCIEIIHOT0 00YUYEeHHsI Ha CIIEyIOIIEeM YpOBHE 00pa30oBaHMsL.

K koHity oOyuyenuss ¢ 8 knacce y oOydaromierocss OyayT cOpMHpPOBaHBI ClEIyIOIIHE
MpeIMETHbIE PE3YJIbTaThl U3YUEHUSI XUMHUH Ha yTIyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKHUX MOHATHM: aToM, MOJIEKYJa, XUMHYECKUUH
AJIEMEHT, METallJl, HeMeTalll, a/uIOTPOIHs, MPOCTOE BEIIECTBO, CJIOKHOE BEILIECTBO, CMECH
(oHOpPOHAS ¥ HEOTHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI ¥ MOJICKYJISIpHAsI Macca,
KOJTMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MaccoBas OIS XHMHYECKOTO SJIEMEHTa B
COETMHEHUH, MOJIIPHBIA 00BbEM, OTHOCUTETbHAS IJIOTHOCTH T'a30B, OKCHUJI, KUCIOTa, OCHOBaHUE,
colib, aM(OTEepHBIN OKCHJ, aM(POTEePHBIA TUAPOKCHU], XUMHUYECKas peaklus, KiIacCH(PHUKAIUI
PEaKIHii: peaKIuu COCIMHEHUS, PEAKIINHA PA3TIOKECHHS, PEAKIINK 3aMEIeHUs, peakiuu oOMeHa,
9K30- U SHAOTEPMHUECKUE PEaKIUU; TEIUIOBON 3(PeKT peakuuu; Sap0o aToMa, IJIEKTPOHHBIN
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CJION aTtoma, aTroMHas opOuTaib, pailyCc aroMa, XMMHYECKas CBA3b, MOJISIpHAS M HEMOJIIpHas
KOBaJIEHTHAasl CBS3b, UOHHAs CBSA3b, MOH, KATHOH, aHMOH, PAcTBOP, MAaccoBas JOJs BELIECTBA
(mpolleHTHAs KOHILIEHTpalMs) B PacTBOpE, MOJSpHas KOHLEHTpAalusl BELIECTBA B pPacTBOPE;
AJIEKTPOOTPULIATEIBLHOCT, CTEIIEHb OKHCIIEHUS, OKMCIUTEIN U BOCCTAHOBUTEIH, OKUCIEHHUE U
BOCCTAHOBJICHHE, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, METO]] JIEKTPOHHOTO OajaHca;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHUYECKMX IOHATHM WM NPUMEHSTh 3TH
HOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAILECHUN;

UCTIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JISi COCTABJICHUS (POPMYII BELIECTB M YPaBHEHUI
XUMUYECKUX PEaKLUN;

ONpeeNATh BaJCHTHOCTb AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHHSX, CTENEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, IPUHAIIEKHOCTh BELIECTB K ONPEACICHHOMY
KJIACCY COCAMHECHHMN TO (QopmyiiaM, BUIB XUMHUYCCKOW CBSI3M (KOBAJCHTHOW W HWOHHOH) B
HEOPraHWYECKUX COCTUHECHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUsI MacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa,
[Tepuonnueckoro 3akona JI. 1. MenneneeBa, arToMHO-MOJIEKYJIIPHOM T€OpUH, 3aKOHA ABOTaIpO
U €ro CIEICTBUM, MPEACTABICHUH O HAy4YHbIX METO/Jax IIO3HaHMsS, B TOM 4HCIE
SKCHEPUMEHTAIBHBIX M TEOPETUYECKUX METOJaX HCCIEAOBaHUS BEUIECTB M H3Y4YEHUS
XUMUYECKUX PEaKLUid;

JEMOHCTPUPOBaTh IOHMMAHUE [EPUOJUYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHX
AJIEMEHTOB OT UX MOJ0XeHUs B [lepuoanueckoi cucreme:

ONMKCHIBATh M  XapakTepu3oBaTh Tabmuunyio Qopmy Ilepuognueckoit  cucTeMBI
XUMHYECKHUX JJIEMEHTOB: pazNinyarh MOHATUS «TJIaBHas MOArpymna (A-rpymnmna)» U «mobodHas
noarpynna (b-rpynmna)», «Manbie nepuoab» U «00JbLINE IEPUOJIBDY;

COOTHOCUTh O0O3HaueHus, KOTopele HMeroTcsi B Tabnuue «llepuoanueckas cucrema
xuMuueckux snemeHToB Jl. M. MenpaeneeBa», ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XMMHYECKHMX D3JEMEHTOB (COCTaB W 3apsaj sjpa, oOIllee YHUCIO 3JIEKTPOHOB U
pacnpenesneHre ux Mo 3JIeKTPOHHBIM CII0SIM);

OOBSICHATH CBS3b TMOJIOKEHUs demMeHTa B [lepmoandeckoil cucteme C pacnpeeieHruemM
3JIEKTPOHOB 110 SHEPreTUYECKUM YPOBHSM, IOAYPOBHIM U OpOUTAIISIM aTOMOB IEPBBIX YETHIPEX
NIEPHUOJIOB;

KJIaCCU(UIIMPOBAaTh XMMHMUYECKHUE 3JIEMEHThI, HEOPraHMYECKHE BEIlEeCTBA, XMMHUYECKUE
peakuuu (Mo YMCIy U COCTAaBY YUYacTBYIOIIMX B pEaKLMU BELIECTB, MO TEILIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (ONMUCHIBATh) (pU3HUECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX U CI0KHBIX
BEIIECTB: KHUCIOpPOJa, BOAOPOJA, BOJAbI, OOIIME XMMHYECKHE CBOICTBA OKCHUIOB, KHUCIIOT,
OCHOBaHMUM M coJiel, TEeHeTHYECKyl0 CBS3b MEXJIy HUMH, TMOATBEpXKAas MpUMepamMHu
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMI;

ONMCHIBATh POJIb KHUCIOPOJA, BOAOPOAA M BOJABI B INPHUPOAHBIX NPOIECCAX, B MKUBBIX
OpraHM3Max, WX @PHUMEHEHUE B Pa3JIMYHbIX OTPACISIX MPOMBIIUIEHHOCTH, BO3MOKHOE
HCIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSAX;

OOBSCHATHP M TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX COCTaBa M
CTPOEHMS, BO3MOXXHOCTH IIPOTEKAHUSI XMMUUYECKUX NPEBPALLIEHUI B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB, MOJSPHYIO
Maccy CMECH, MOJIBHYIO JIOJII0 XMMHYECKOrO 3JIeMEHTa B COEIUHEHUH, MAacCOBYIO JOJIIO
XUMHYECKOT0 3JIEMEHTa 1Mo (GopMyJie COeAUHEHHS, HaXOAUTh MPOCTeiIIyo GopMyIly BellecTBa
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II0 MacCOBBIM WJIM MOJBHBIM JOJSM 3JEMEHTOB, MAacCOBYIO JOJIO0 BELIECTBA B PacTBOPE,
MOJIIPHYIO KOHIIEHTPALMIO BEIIECTBA B PACTBOPE, MPOBOJUTH pacCUeThl IO YpPAaBHEHUSAM
XUMHYECKOU PEaKuu;

IIPUMEHSATh OCHOBHBIE OIEpallMM MbICIUTEIbHON JESITEIbHOCTM — aHAIM3 M CHUHTE3,
CpaBHEHHe, 0000lLIeHHe, CHCTEMaTH3allilo, KJIACCU(UKALMIO, BbISIBIEHUE [PUYUHHO-
CJIEICTBEHHBIX CBSA3E€H — JUIsl U3y4YEHUsI CBOMCTB BELIECTB U XMMHUYECKUX PEAKIIMM, €CTECTBEHHO-
HayyHble METOJbl IO3HAHMS — HAOJIOJIEHUE, U3MEPEHHE, MOJEIUPOBAHHUE, SKCIEPHUMEHT
(peaJIbHBIN ¥ MBICJIEHHBIN) — JIJIs1 OCBOEHMSI Y4EOHOT0 COAEpKAHMS;

PacKpbIBaTh CYLIHOCTh IPOLIECCOB OKHUCIEHUS U BOCCTAHOBIJICHHUS, COCTABIISTh YPaBHECHUS
IPOCTBIX OKHCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIUHI (METOJOM 3JIEKTPOHHOIO OaaHca);

YCTAHABJIMBATh CBA3M MEXIY pEaJbHO HAOIIOJAaEeMbIMH XUMHYECKMMH SIBICHUSAMU U
IpoIecCaMy, MPOUCXOAAIIMMH B MaKpO- ¥ MHKPOMHpPE, OOBSCHATh HMPUYUHBI MHOTOO0Opa3us
BEIIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU APYTUX YUEOHBIX MPEIMETOB;

coOmoaTh mpaBuia Oe3omacHoM paboTbl B J1abopaTopuu MpU  UCHOJIb30BAHUU
XUMHYECKOM TocyAbl M 00OpyAOBaHMSA, a TaKXkKe IMpaBuUia OOpalleHHs C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKLHUSMHU BBIOJHEHHS JTJAOOPATOPHBIX OMBITOB M MPAKTHYECKUX paboT 10
HOJYYEHHUIO U COOMpaHMIO Ta3000pa3HbIX BELIECTB (BOAOPOAA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C  ONPEIEICHHOM MAacCOBOM JIOJIEH PACTBOPEHHOIO BEUIECTBA, PELIECHUIO
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMe « OCHOBHbBIE KJIaCChl HEOPTaHUYECKUX COEIMHEHUIN;

JEMOHCTPUPOBATh BJa/IECHHE OCHOBAMU XMMHUYECKOW IPaMOTHOCTH, BKIIIOUAIOLIEH YMEHUS
Oe30macHOro oOpalleHuss ¢ BEIIECTBAMH, MCIOJIb3yEeMbIMH B IIOBCEAHEBHOM JKM3HH, a TaKKe
3HaHUE MPaBUJI TIOBEACHUS B LIESAX COEPEKEHMSI 310POBbS U OKPYIKAIOIIEH Cpebl.

K xoniy oOyuenus ¢ 9 knacce y oOydaromierocs OyayT chOpMHPOBAaHBI CIEAYIOIINE
MpeIMEeTHbIC PE3yIbTaThl U3YUECHHS] XUMHUH Ha YTIyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHWYECKHX TOHATHI: XMMHUYECKHMM DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, AHWOH, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHCICHHUs, XHUMHYECKas
peakuus, TernaoBoi 3¢ ekt peakuu, MoJib, MOJIIPHBIN 00BEM, pacTBOp;

JJIEKTPOJIUTBI, HEINEKTPOJIUTHI, IEKTPOJIUTUYECKAsd AUCCOLMALNSA, PEAKLIUU HOHHOTO
oOMeHa, THJIpPOJIU3 coJield, oOpaTUMble U HEOOpaTUMBbIE pEaKLUUH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU, OKUCIIMTENb, BOCCTAHOBUTEb, OKHCIEHHE M BOCCTAHOBIICHUE,
ANIEKTPOJIN3, AJUIOTPONHUsA, aM(pOTEPHOCTb, XHMHUYECKas CBs3b (KOBaJIEHTHAs, MOHHAd,
METaJUInYecKas), MEXMOJEKYJSIpHble B3auMOJCHCTBUs (BOAOPOAHAs CBs3b, CHIBI Bau-aep-
Baanbca), KOMIIJIEKCHBIE COEAMHEHMSI, KPUCTAUIMYECKUE PEIIeTKH (MIPUMUTHUBHASI KyOuyeckas,
00BEMHO-IIEHTPUPOBaHHAs KyOWuecKas, rpaHeLleHTpUpOBaHHAs KyOudeckas, TeKcaroHajbHas
IUIOTHOYTIAaKOBaHHAsA), KOPPO3UsI METAJIOB, CIUIABbI; CKOPOCTh XUMHUUECKOM peakIiu, KaTaius,
XUMUYECKOE DPABHOBECHE, DJJIEMEHTbl XUMHUYECKOW TEPMOAMHAMUKM KakKk OJHOM U3
TeopeTnYecKux ocHOB xumuu; [1/1K;

WJUTFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHMUYECKMX IOHATHM WM NPHUMEHATh 3TH
MIOHATUS IIPU ONIMCAHUM BEILECTB U UX IIPEBPAILCHUM;

UCIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JJIsi COCTABJIECHUS (POPMYJI BELIECTB M YPaBHEHUH
XUMHYECKHUX PEAKLINN;
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ONpENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKHX 3JIEMEHTOB B COEIMHEHUSAX
pPa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BELIECTB K OINPEACIEHHOMY KJacCy COEIMHEHUH IO
dbopMyiiaM, BUIBl XUMHYECKOH CBsS3M (KOBAJCHTHOW, WOHHOW, METAJUIMYECKOH) B
HEOPraHMYECKUX COCIMHEHUSX, 3apsj WOHA 1O XUMHUYECKOW ¢opMylie, XapakTep cpeabl B
BOJAHBIX pacTBOpax HEOPraHWYECKUX COCAUMHEHUM, THUIl KPUCTALIMYECKONM  PEHIeTKH
KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMbica [lepuoanueckoro 3akona /. 1. Menneneesa u JeMOHCTPUPOBATH €0
MOHUMAaHUE:

ONKCHIBAaTh U  XapakTepu3oBaTb Tabmuunyio Qopmy Ilepuoanueckoil cuctemsl
XUMUYECKHUX DJIEMEHTOB: pa3jinyaTh MOHATUA «A-Tpynna» U «b-rpynmnay», «Majiable Mepuoab» U
«OO0JBIINE TIEPUOIBIY;

OOBSICHATH CBS3b MMOJIOKEHUs djemMeHTa B [lepmoanydeckoil cucteme C pacnpeneieHuemM
3JIEKTPOHOB IO YHEPIeTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
MEPHOJIOB;

BBIICJIATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB AJIEMEHTOB U UX COCIMHEHHUI
(KMCTIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX CBOMCTB OKCHUJIOB U THIPOKCHJIOB)
B [Ipe/ieJIax MaJbIX MEPHUOJ0B U TJIABHBIX MOJATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPUHU HIIEKTPOJUTHYECKOM AUccoLManvM, 3akoHa ['ecca u ero
CJIEJICTBUM, 3aKOHA JIEHCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEW M3MEHEHHUS! CKOPOCTH XMMHUYECKOMN
peaKIu, HampaBJeHUsS CMENICHUS XUMHYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT Pa3JIHMUHBIX
(hakTOpOB;

KIIaCCU(UIIMPOBATh XMUMHUYECKHUE DIIEMEHTHI, HEOPraHWYECKHE BEIIeCTBa, XMMHUYECKUE
peakiuu (1Mo YMCIy W COCTaBy YYacCTBYIOUIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY 3P (dEeKTy, 1o
arperaTHOMY COCTOSIHUIO PEareHTOB, 10 W3MEHEHHWIO CTENEeHEeW OKUCIEHUS XUMHUYECKHUX
AIIEMEHTOB, 10 OOPATUMOCTH, MO YYACTHIO KaTallu3aropa);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHWE CBOWCTBAa BEIIECTB Pa3IMYHBIX
KJIACCOB HEOPTaHUYECKUX COCTMHEHUH, MOITBEPK/Iast 3TO OMUCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKITUN;

COCTaBJISITh YPaBHEHHUS: AJIEKTPOJUTUUYECKON IHUCCOIMALMU KUCIIOT, IIEIOYel U ColeH;
MOJIHBIE U COKpAIICHHBIE YPaBHEHHS peaklMii MOHHOTO OOMEHAa; peakluid, MOATBEPKIAFOIINX
CYyIIIECTBOBaHUE TEHETUUECKOU CBSI3U MEXK/y BEIIECTBAMU PA3JTMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTH MPOIIECCOB THPOJIM3A COJEH MOCPEICTBOM COCTABJIEHUS KPAaTKHUX
MOHHBIX U MOJICKYJISIPHBIX YPaBHEHUM pEaKINil, CyIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHii;

MIPEACKA3bIBaTh XapaKTep CPElbl B BOAHBIX PACTBOPAX COJICH;

XapakTepU30BaTh (OMHUCHIBATh) (PU3NUECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(xucnopon, 030H, rpadur, anmas, KpeMHHiA, O0p, a3oT, docdop, cepa, XJIOp, HATPHUH, KU,
MarHuii, KaJabllui, alFOMUHUHN, Kele30, Mellb, IIMHK, cepeOpo) U 00pa30BaHHBIX UMM CIOKHBIX
BEIIECTB, B TOM YHCJIE MX BOAHBIX PACTBOPOB (aMMHaK, XJIOPOBOAOPO, CEPOBOJOPO]I, OKCHIbI
yriepoaa (I, 1V), kpemuus (1V), azora (I, I, 1, 1V, V) u docdopa (I, V), cepsr (1V, VI),
CepHHCTasi, cepHas, a3zoTHasi, ¢ocdopHas, yrojabHas, KpPeMHHEBas KHUCIOTHI, OKCHUIBI U
rugpokcupl MmetauioB |A—IIA-rpymnn, amromunus, meau (1), nuaka, sxenesa (11 u 111));

MOSICHATH COCTaB, OTJEIbHBIE CIOCOOBI TIONYYEHHs] W CBOWCTBA CJIOKHBIX BEIIECTB
(xucnopoacoaepxKaliue KUCIOThl XJIOpa, a30TUCTas, OOpHasl, YKCYCHas KHCJIOThI M UX COJIH,
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ranorenusl kpemuus (1V) u ¢pocdopa (111 u V), okcun u ruapokcua xpoma (111), nepmanranar
KaJus;

OIKCHIBATH POJIb BXKHEHIINX U3y4aeMbIX BELIECTB B MPUPOJHBIX MPOLIECCaX, BIUIHUAE HA
KUBBIC OpPraHU3MBbI, MPUMEHEHHWE B PA3JIMYHBIX OTPACISAX SKOHOMHUKH, HCIHOJIB30BAHUE IS
CO3JIaHUS COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

IPOBOJUTh PEAKIMH, TOATBEPIKIAIOIINE KAYeCTBEHHBIN COCTaB Pa3JIMYHBIX BEIIECTB,
pacIio3HaBaTh OIMBITHBIM ITyTEM COZIEPIKALINEcs B BOJAHBIX PACTBOPAX MOHBI: XJIOPHU-, OPOMHI-,
uoaua-, cyiabdar-, docdar-, kapOoHaT-, CHIMKAT-, CYIbPUT-, CyIbPHUI-, HUTPAT- U HUTPUT-
WOHBI, THIIPOKCH/-UOHBI, KATHOHBI aMMOHUs, MarHus, KalbIMs, aTIOMHHUs, kene3a (2+) u
xkenesa (3+), menu (2+), IMHKA;

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAKHEUIITNX M3YYaEMBIX BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBHCUMOCTH OT MX CBOMCTB, BO3MOKHOCTh
NPOTCKAHUS XUMHUYECKUX IPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX Ha OCHOBE PACCMOTPEHHBIX
2JIEMEHTOB XUMUYECKOH KMHETUKU M TEPMOJINHAMHUKH,

BBIYUCIISITE OTHOCUTEIBHYIO MOJIEKYJSPHYI0 W MOJSIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOTO JIEMEHTa 1Mo (popMyIie COeAMHEHUS, MACCOBYIO JIOJIFO BEIIECTBA B pACTBOPE,
MOJIBHYIO JIOJIFO XUMHUYECKOTO 3JICMEHTAa B COCIMHEHHUH, MOJIIPHYIO KOHIICHTPAIIUIO BEIIECTBA B
pacTBOpe, HaXOJUTh MPOCTEHIY0 (HOPMYJy BEIIECTBA MO MACCOBBIM HIIM MOJIBHBIM JIOJISIM
AJIEMEHTOB, IPOBOJIUTH PACYETHI MO0 YPABHEHUSAM XMMUYECKHX PEAKIHU C Y4eTOM HeI0CTaTKa
OJTHOTO W3 pEareHTOB, MPAKTUYECKOrO BBIXO/AA TPOIYKTa, 3HAueHHs TeruioBoro sddekra
pEaKIMU, ONPEEIIATh COCTaB CMECCH;

coOmoaTh MpaBuia Oe3omacHoM paboTel B J1abopaTopud MPU  HCHOJIB30BAHUU
XUMHYECKOW TOCYIsl W OOOpYIOBaHHWS, a TaKkKe IpaBmia OOpamieHWss C BEUIeCTBAMHU B
COOTBETCTBUH C MHCTPYKIHUSMHU BBIOIHEHHS JTAOOPATOPHBIX OMBITOB M MPAKTHYECKUX pabOT 110
HOJYYEHHIO U COOMPAHHUIO Ta3000pa3HbIX BEIECTB (AMMMAKa M YIJIEKUCIIOTO ra3a) U pelieHuro
HKCMEPUMEHTATIBHBIX 3a71a4 M0 TeMaM Kypca, MPECTaBIATh PE3YIbTaThl SKCIIEpUMEHTa B hopMe
BBIBOZIOB, JIOKA3aTeNbCTB, TPAUKOB, TAOIHII U BBISBIISATH SMIMPUIECKHE 3aKOHOMEPHOCTH;

NPUMEHSATh OCHOBHBIE OIEpAallMd MBICTUTEIBHON JeATEIbHOCTH (aHalIW3 ¥ CHHTES,
CpaBHEHHe, 0000IIeHe, CUCTEMAaTU3alMIO, BBISIBICHUE NMPUUYMHHO-CIIEACTBEHHBIX CBS3e) mpu
W3YYCHHH CBOWCTB BEIIECTB M XHMHUYECKUX PEAKIHi, BIAJeTh €CTECTBEHHO-HAYYHBIMU
METOIaMU TO3HaHUs (HaONo/IeHNe, N3MEPEHHE, MOJCIHPOBAHNE, SKCIIEPHUMEHT (peabHBId U
MBICJICHHBIN);

OPUMEHATh MpaBuia Oe30MacHOro oOpalleHUs ¢ BEIIEeCTBAMM, HCHOJIb3YEMBIMU B
MIOBCEHEBHOM KM3HM, MpaBHUJa MOBEJICHUA B LENAX COEPEeKEHMs 370pPOBbS U OKpYKarolien
NPUPOJHON Cpenbl, IMOHMMAaTh Bpea (OMAacHOCTh) BO3JCHCTBUS Ha JKUBBIE OPTraHU3MBI
OTIpENIEeICHHBIX BEIIECTB, MOSACHATH Ha TIPUMepax CIIOCOObI YMEHBIICHHUS U MPEIOTBPAIICHHS X
BPEIHOIO BO3/IEUCTBHS, 3HAUCHUE )KUPOB, OEJIKOB, YIJIEBOJIOB JUIsI OPTaHW3Ma YeI0BEKa;

UCIIOJIb30BaTh MOJyYeHHbIE MPECTaBIeHUs O cepax NnpodecCHoHANIBHON AeATeNbHOCTH,
CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMH TEXHOJOTHSMH, KaK OCHOBY Ui MPOQGECCHOHATHHON
OpPHUEHTAIUH U JJIs1 OCO3HAHHOTO BBIOOpa XUMHUH KaK MPO(UIBHOTO MpeIMETa MPH MPOAOIDKEHAN
o0ydeHus Ha YPOBHE CpeIHero o01iero oopa3oBaHus;

Yy4acTBOBATh BO BHEYPOUHOM MPOEKTHO-UCCIIEA0BATEIBCKON NEATETLHOCTH XUMHUECKON U
XHUMHKO-DKOJIOTHYECKOW — HANpaBICHHOCTH, TPHOOPECTH  OMBIT  TPOBEIACHHUS  YICOHBIX
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UCCJIEIOBAaHUM B YCIOBUSIX 00pa3oBaTeNIbHBIX OpraHM3allfii, a TakKe OpraHu3anuil (LEeHTPOB)
JIOTIOJTHUTEIILHOTO 00pa30BaHUs JeTEH.
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TEMATHYECKOE INTAHUPOBAHHUE

9 KVIACC
HaunmMeHoBanme KosmuecTBo yacoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
/i pa3zieJioB M TeM Beero Koutpoabnuble | IIpakTuyeckue Ty —
NPOrpamMMbl padoThbI padoTbI
Pa3znen 1. BemecTBo 1 XUuMH4YecKasi peakius
[Topran pyHaaMEHTaTBHOTO XUMHUYECKOTO
obpaszoBanus ChemNet. Xumuueckas
uH(popmanoHHas ceth: Hayka, obpazoBanue,
texnosoruu http://www.chemnet.ru
I"azera «Xumus» U cat s yuurens «5 uay Ha ypok
11 IToBTOpEeHue n 3 xumuny» http://him.1september.ru
yriIyOJIeHHE 3HAaHUH O Enunas komexus LHOP: Tlpenmernast kosmexiust
BEIIECTBE. «Xumus» http://school-
collection.edu.ru/collection/chemistry Ecrecterno-
Hay4HbIE HKCIIEPUMEHTBI: XUMUSL.
Komnekuus Poccuiickoro o61eodpazoBaTenbHOTO
nopraia
ttp://itn.ru/communities.aspx?cat_no=4605&tmpl=com
[ITkonpHUKAM O XUMHH: CAUT XUMHUYECKOTO
OcHOBHBIE ¢dakynbrera Antl'Y
12 3aKOHOMEPHOCTH 14 1 1 http://www chem.asu.ru/abitur
MPOTEKAHUS XUMHUYECKHUX DNIeKTpOHHAs

peaKuui.

0OunbIMOTEKA 10 XMMUU U TEXHUKE
http://rushim.ru/books/books.htm
DneKTpOoHHas



http://him.1september.ru/
http://rushim.ru/books/books.htm
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O6ubimoTeka yueOHBIX MaTEpPHaIOB IO XUMUHU HA
noprasie Chemnet

[Topran GpyHIAMEHTATEHOTO XUMHUYECKOTO
obpaszoBanus ChemNet. Xumuueckas
uHpopManroHHas cetb: Hayka, oOpazoBanue,
texunosoruu http://www.chemnet.ru

DIIEKTPOJIUTHYECKAS lMazera «Xumus» u calt s yunrens «5 uay Ha ypok
13 JIUCCOLAIAS. 12 xumum» http://him.1september.ru

XUMHUYECKUE PEAKIIUU B Enunas komnexuus LHOP: Tlpenmernast kosmekimst

pacTBopax. «Xumusi» http://school-
collection.edu.ru/collection/chemistry EcrectBenno-
Hay4HbIE SKCIIEPUMEHTBI: XUMUSI.
Komnexuust Poccniickoro o01ieo0pa3oBaTeabHOTO
nopraia

Hroro no paszneny 34

Pa3gen 2. HeMeTa/JIBI M UX COCIUHEHUSA

OO6mras xapakTepucTruKa

http://chemworld.narod.ru Caiit «Bupryanbhas
XUMHYECKAs ITKOJIA»

2.1 6
NUMIFICCIX SIICMEHTOB http://maratakm.narod.ru Caiit «Mup XumMun»
VIIA-rpynmsl. I'agoresst. . .
http://chemistry. narod.ru XuMuK.py: caiit o xumuu
http://him.1september.ru Equnas xomnexuus [{OP:
OO1m1ast xapaKTepUCTHKA ITpenmeTHas kosneKuus «XUMHsD
99 XUMHYECKHUX IJIEMEHTOB 5 http://school-collection.edu.ru/collection/chemistry

VIA-rpynmsl.
Cepa u e€ coemuHEeHUs

EcTecTBeHHO-HAyYHBIE YKCTIEPUMEHTBI: XUMHUSI.
Konnexnust Poccuiickoro o0rieo0pa3oBaTeaTbHOTO
nopTasa



http://him.1september.ru/
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OO61as xapakTepucTuKa
XUMHYECKHUX 3JIEMEHTOB

http://www alhimik.ru Beepoccuiickas onummnuana
IIKOJBHKUKOB 110 XuMuu http://chem.rusolymp.ru
Opranunueckasi XUMHsI: JJICKTPOHHBINA YISOHUK JIJIsI

2.3 10 . .
VA-rpymrmsl. cpeanei mkosbl http://www.chemistry.ssu.samara.ru
Asot, ¢hochop u ux OCHOBBI XMMHUH: 3JICKTPOHHBIN yueOHuk http://www
COCTUHEHUS. hemi.nsu.ru OTKpbITHIH KOJIEIK: XUMHUS
http://classchem.narod.ru KouTpen — Xumus ais
OO01mmas xapakTepucTuKa L.
BCeX: Y4eOHO-HH(DOPMAIIMOHHBINA CAaUT
XUMUYECKUX HJIEMEHTOB
http://kontren.narod.ru Marepuaisl kadenpbl
[VA-rpynmsi. . .
2.4 . 11 ¢uznueckoil u koutonaHoN xumuu FOxHOTrO
VYriepoa u KpeMHUH, UX
(benepaibHOr0 YHUBEPCUTETA
coeauHenus. bop. .
http://www.physchem.chimfak.rsu.ru Meroauka
oOydeHus xumun: cat kadenps! xumuu HI'TIY
Htoro no pazneny
33

Pa3gen 3. MeTaJJIbI M X COeTUHEHU ST

OO01me cBolicTBa

http://chemworld.narod.ru Caiir «BupryanbHas
XUMHNYCCKasa NIKOJIa»

31 METaJJIOB. > http://maratakm.narod.ru Caiit «Mup XumMun»
http://chemistry. narod.ru XuMuK.py: caiiT o xumuu
http://www .hij.ru Xumo3a: coo0recTBo
y4uTeNIed XuMru Ha nopraine «CeTpb
39 Baxwueiimme meTamibl U 16 TBOPYECKUX YUHUTENECI»

X COCOAUHCHUA.

http://itn.ru/communities.aspx?cat_no=4605&tmpl=co
m HIxoJpbHUKAM 0 XUMHU: CAUT XUMHUYECKOTO
¢daxynpTera Antl'Y
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Hroro no pazneny

21

Pasznen 4. Xumus u okpy:kamomas cpeaa

XuUMHSA ¥ OKPYIKaOIIast
cpena.

4.1

http://chemworld.narod.ru Caiit «Bupryanbnas
XUMHUYECCKas IIKOJIa»

http://maratakm.narod.ru Caiit «Mup XuMHH»
http://chemistry. narod.ru XuMuK.py: caiiT 0 XuMuu

Hroro no pasaceiny

5

Pa3znen S. IloBTopenue u 060011eH

He 3HAHUH OCHOBHBIX pa3JesoB KypcoB 8-9 kiaccos

IToBTOpEHUE U
000011eHNE 3HAHUNA

http://chemworld.narod.ru Caiit «Bupryanbnas
XUMHYECKast IIKOJIa»

5.1 9 2
OCHOBHBIX pa3JICIIOB http://maratakm.narod.ru Caiit «Mup XuMHH»
KypcoB 8-9 KJIaccoB. http://chemistry. narod.ru XuMuK.py: caiiT 0 xXumMuu
Hroro mo paszerny 9
OBIIEE KOJIMYECTBO YACOB 102 11

I10 ITPOT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT' PAMMBI

9 KJIACC
Kon . .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTE/JIbLHOM
HPOBEPHEMOTO NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 I1o Teme: «BemecTBo U XuMU4ecKasi peakLiush)
PacKpbIBaTb CMBICJI OCHOBHBIX XUMHYECKHMX IIOHATHI: PAacTBOP, 3JIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, JJCKTPOJIUTHYECKAsT JUCCOIMAIUS, PEaKIMd HOHHOTO OOMEHa,
KaTaJn3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE pPEAKIMH,
11 OKHUCJINTEIbHOBOCCTAHOBUTEbHBIE ~ PEAKIUM, OKHUCIWUTEIb, BOCCTAHOBUTEINb,
OKHCJICHHE M BOCCTAHOBJIEHHE, AJUIOTPONMs, aM(pOTEPHOCTb, XUMHUYECKas CBA3b
(xoBaJIeHTHasi, MOHHAs, MeTAJIMYECKas), KpUCTAJJIMYECKas peuerka, CIUIABbI,
CKOPOCTb XUMUYECKON PEAKIIUU
12 WJUTIOCTPHPOBATE B3AUMOCBSA3b OCHOBHBIX XHMH1ECKHX HNOHITUHA U IPUMEHSATH 3TU
ITOHSTHSI IIPU ONMCAHUU BEIECTB U MX IPEBpalICHUI
13 COCTaBJISATh YPaBHEHMS 3JIEKTPOJIUTHUECKON AMCCOIMALMM KHUCIOT, IIeJouYedl |
COJICH, MOJIHbIE U COKpAIEHHbIE YPABHEHUS peakIii HOHHOro oOMeHa
14 PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI IOCPEICTBOM
COCTABJICHHsI 3JIEKTPOHHOI0 OajlaHCca HTUX peaKIuii
1.5 IIPOBOJMTH PACUETHI 10 YPABHEHUIO XUMHUYECKON pEaKkuu
2 ITo Temam: «HemeTauibl U uX coequHeHus» U «MeTaiibl U UX COCTUHEHUD)
XapakTepu30BaTh (ONHMCHIBaTh) OOIME U crenu(pUUIecKue XUMHUYECKUEe CBOMCTBA
2.1 IIPOCTBIX W CIOXKHBIX  BELIECTB, MOATBEp)KJIas  ONMCAHHWE  IpPUMEpaMu
MOJIEKYJISIPDHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOIMX XUMUYECKHX PEAKIIUN
29 COCTaBJISITh YPAaBHEHUS PEAKIIUiL, TOATBEPKAAIOIINX CYLIECTBOBAHUE FEHETUUECKON
CBSI3M MEX1Y BEIIECTBAMU Pa3IMUHBIX KJIACCOB
23 IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHHU:, BO3MOKHOCTH
MIPOTEKAHUS XMMHUECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX
ClleZIoBaTh IpaBWJIaM TII0JIb30BAHUS XUMHUYECKOW TMocyaoil M 1abopaTOpHBIM
24 o0opy/i0BaHUEM, a TaKKe MpaBuUiiaM OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKIMSAMU IO BBIOJHEHUIO Ja0OpaTOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (AMMHAaKa M YIJIEKUCIIOTO rasa)
MIPOBOAUTH PEaKLUH, IOATBEPKAAOIINE KAaYeCTBEHHBIH COCTaB PA3JIMYHBIX
25 BEIIECTB: PAcClO3HaBaTh ONBITHBIM IMyTEM XJIOpPHUA-, OpoMuA, MOAWI, KapOoHar,
¢docdar, cunmkat, cynb@ar, THIPOKCUINOHBI, KATHOHBI aMMOHUSI, HOHBI U3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB
3 ITo Teme: «XuUMUS U OKPYIKAOIIAS CPEIAY
31 pacKpbIBaTh CMBICI OCHOBHBIX XxmMuyeckux nonsatuil: IIJIK BemectBa; koppo3us
METaJIJIOB
MIPUMEHSTh OCHOBHBIE ONEPALINU MBICIUTEIbHON JIEATEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, 000O0IICHNEe, CUCTEeMAaTH3aINI0, BBIABICHHE NMPUYMHHO-CIIEICTBEHHBIX
3.2 CBA3EH — NI U3Y4YEHMS] CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUH; €CTECTBEHHO-
Hay4YHbIE METO/bl MO3HAaHUS — HaOJNIOJCHHE, U3MEpEHHUE, MOJEIMPOBAHUE, DKC-
MIEPUMEHT (peabHbI U MBICIIEHHBII)
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ITPOBEPAEMBIE JIEMEHTbI COAEPKAHUA

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA
BemecTtBo 1 XuMH4eckas pCaKmusi. HOBTOpCHI/Ie

11

Ilepuonnueckuin  3akoH.  [lepuoguyeckas  cucremMa  XMMHMYECKUX  JJIEMEHTOB
.. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHMHM CBOWCTB
XUMHUYECKHUX DJJIEMEHTOB IE€PBBIX TPEX MEPUOJOB, Kajlus, KaJbLUs M WX COEAUHEHUH
B COOTBETCTBUU C IOJIOKEHUEM 3JIEMEHTOB B llepuoauyeckoil cucteMe M CTPOCHHEM HX
aTOMOB

1.2

CrpoeHne BemecTBa: BUABl XUMHUYECKOW CBSI3M. THIIBI KPHUCTAJUIMYECKMX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTALIMYECKON PEIIETKU U BUIA XUMUYECKOU
cBsa3u. Knaccuukanus u HOMEHKJIAaTypa HEOPraHMYECKUX BELIECTB (MEXIyHapoJHas U
TpUBUAJIbHAsA). XUMHUYECKHE CBOWCTBAa BEILIECTB, OTHOCSIIMXCS K Pa3JIUYHbIM Kjlaccam
HEOPraHUYECKUX COEAMHEHUN, TEHETUYECKAsl CBSI3b HEOPIaHUUECKUX BEILIECTB

1.3

Knaccudukanus XUMHUYECKUX PEAKIU MO Pa3lIuYHBIM MpU3HAKaM (10 YUCIYy U COCTaBY
YUYaCTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTETeHEH
OKHUCJICHUS XMMHUYECKHUX 3JIEMEHTOB, IO 0OPAaTUMOCTH, TI0 YYACTHUIO KaTajau3aTopa). DK30- U
OSHIOTEPMUYECKHE PEaKIHUHM, TEPMOXUMHUYECKHE YypaBHeHHUsA. [loHATHE O CKOpOCTH
XUMUYECKON peaKuu

14

[TonsiTne 06 0OpaTUMBIX U HEOOPATUMBIX XHMHUYECKHX peaknusx. [loHsATHEe 0 TOMOTeHHBIX
U FeTEpOreHHbIX peakuusx. [IonaTue o xumudyeckom paBHoBecuU. PaKTOPBI, BIUAIOLINE HA
CKOPOCTh XUMHYECKOW PEAKIIMU U ITOJI0KEHUE XUMUYECKOTO PABHOBECHUS

1.5

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pE€aKuuu, BHeKTpOHHHﬁ 0ajJaHC OKHUCJIUTEILHO-
BOCCTaHOBUTEIbHOU pCaKknum. CocraBicHue ypaBHeHI/Iﬁ OKHCIIMTCIIbHO-BOCCTAHO-
BUTCJIBHBIX peaKHI/Iﬁ C UCIIOJIL30BAHUCM MCTOa 3JICKTPOHHOI'O OajaHca

1.6

Teopust 27EKTPONUTUYECKON AMCCOLUALMM. DJIEKTPOIUTHI U HEIEKTPOIUTHL. KaTHOHBI,
aHMOHBI. MeXaHn3M AMCCOLMAMM BEUIECTB C PAa3jIUYHbIMM BUIAMH XMUMHYECKOH CBS3U.
Crenenp aucconuanuu. CuibHble W ciladble AJIEKTPOIUTHI. Peakimy MOHHOTO OOMeHa.
VYcnoBus mpoTeKkaHUsh peaklUid HOHHOTO OOMEHa, MOJHBbIE U COKpall€HHbIE HOHHBIE
ypaBHeHMs peakuuid. CBoWCTBa KHCIOT, OCHOBAaHUI M cojel B CBeTe MpeJCTaBIeHUH 00
NEKTPOJIUTHYECKON jucconmanuu. KadecTBeHHble peakuuu Ha UWOHBL lloHsaTne o
TUAPOIIU3E COJIEH

1.7

XUMUYECKUN DHKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METaNIOB U HeMeTayuioB (rpadura u anMasa), CIOKHBIX
BEIIECTB (XJIOpUAA HATPHUsl); UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM peaKIuu
OT BO3JICHCTBUSL Pa3NUYHBIX (DAKTOPOB; HCCIENOBAHUE DIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIIECTB, MPOIlecca TUCCOLUAIMK KHUCIIOT, MIENo4Yel U cojiei (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIOB); TMPOBEACHHE OMNBITOB, WIIIOCTPUPYIOMIMX MPHU3HAKA MPOTEKAHUS
peaknuii HOHHOr0 oOMeHa (0Opa3oBaHME OCaJKa, BBIICIICHHE ra3a, 00pa3oBaHUE BOJIbI);
ONBITOB, WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
(ropenwme, peakiuu pa3joKEeHUsI, COSTUHEHNS); pACllO3HaBaHNE HEOPTaHWYECKUX BEIIECTB
C TOMOIIBIO KAYECTBEHHBIX PEAKIIMIl HAa HOHBI; PEIIEHUE SKCIIEPUMEHTAJIbHBIX 3aa4

Hemeramie! 1 ux COCIMHCHUA

2.1

O6H_[a}1 XapaKTCPUCTHKA TaJIOI'CHOB. OcobeHHOCTH CTPOCHHUA AaTOMOB, XapaKTCPHBLIC
CTCIICHU OKUCJICHHA. CTpO@HI/Ie n (bmnqecm/le CBOMCTBA IMPOCTHIX BCHICCTB — I'aJIOI'CHOB.
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IIpoBepsieMblii 3JIeMEHT CO/IeP:KaHUsA

XrMHYECKUE CBOWCTBA Ha MpPUMEpPE XJIopa (B3aUMOJAEHCTBUE C METaIaMU, HEMETAJUIAMH,
menoyamu). Xuopoogopos. ComnsHas KHCIOTa, XUMHMUYECKHE CBOMCTBA, MOJIY4YEHHUE,
npuMeHeHue. JlelicTBue XJopa M XJIOPOBOJAOPOZA HA OPraHM3M 4elloBeKa. Baxuenumue
XJIOPHUJIbI ¥ UX HAaXOXKICHHUE B IPUPOAC

2.2

OO6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpPOEHHS aTOMOB,
XapaKkTepHble cTeneHn okucieHus. CTpoeHue U GU3n4ecKrue CBOMCTBa MPOCTHIX BELIECTB —
KHACJIOpO/a M Cepbl. AJIOTPONHBIE MOIMGUKAIMH KHUCIOpOJa W Cepbl. XHMHUYECKHE
cBoiicTBa cepbl. CepoBOOPOJ, CTPOCHUE, PU3NYECKUE U XUMHUYeCKUe cBoicTBa. OKCHIBI
Ceppl KaK IMPEICTABUTENM KHUCIOTHBIX OKcHIoB. CepHas KucioTa, (u3HYecKue Hu
XMMHYECKHE CBOMCTBa (0OIIME KaK MpeAcTaBUTENs Kiacca KHUCIOT M crienu(pUYecKue).
XUMHUYECKUE PEeaKIiy, JeKallue B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOIy4eHUs] CEPHOI
kucnotsl. [lpumenenue. Conau cepHON KUCIIOTHI, KAUECTBEHHAs! PEeaklUs Ha Cylb(aT-uoOH.
Haxoxnenue cepsl U €€ cOeqUHEHNUN B IpUpoe. XUMHYECKOE 3arpsA3HEHUE OKPYKaroLEen
Cpelbl COEIMHEHMSAMHU cepbl (KHUCIOTHBIE IOXKIU, 3arpsA3HEHUE BO3JyXa M BOJIOEMOB),
CHOCOObI €ro NPeA0TBpalICHUs

2.3

OO6mass xapaktepuctuka d31eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENECHH OKHUCIICHHUS. A30T, PacpoCTpaHEHHWE B MPHpoJE, (hu3HyYecKhe u
XUMHUUYecKre cBoicTBa. KpyroBopor aszora B mnpupoje. AMMHAK, ero (usndeckue
¥ XUMHYECKHE CBOWCTBA, IMOJyueHHe U mpuMeHeHne. Coln aMMOHUS, UX (U3NYECKHEe U
XUMHYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakiys Ha MOHBI aMMOHHUA. A30THas
KHCIIOTa, €€ moyryueHue, pu3nuecKkue 1 XMMUYeCKHe CBOICTBa (00MIHMe KaK MPeICTaBUTEIS
KJlacca KUCIOT W crnenududeckue). lcmonb3oBaHWe HUTPATOB U COJNE aMMOHHUS B
Ka4eCTBE MHHEPAJBbHBIX YIOOpeHUi. XUMHUECKOe 3arpsi3HEHHE OKpYKAIoMIeH Cpebl
COEIMHEHUSIMU a30Ta (KUCIOTHBIEC JOXKIH, 3arpsi3HEHUE BO3AyXa, TOUBHI M BOJOEMOB)

2.4

®ocdop, amtorponnbie Mmoaudukanun docdopa, GuznUeckrne W XUMHUYECKUE CBOWCTBA.
Oxkcun docdopa(V) u docdhopHas kucrnora, (pumvyeckue M XUMUYECKHE CBOWCTBA,
nosiydyeHue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPAIBbHBIX y100peHUi

2.5

O6mas xapaktepuctuka syneMeHToB [VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble CTEMEHW OKUCIEHUs. YTJIepoJ, aUIOTPOMHble MOAU(HUKAIMU, pac-
IIPOCTPAaHEHUE B NPUPOJE, PU3NUECKUE U XUMHUUECKHE cBolcTBa. Ancopouus. Kpyrosopot
yriaepoga B npupoge. Okcuabl yriepoia, UX (HU3NYECKHe U XHMHUYECKHE CBOWCTBA,
JeIICTBUE HA KUBbIE OPraHU3MbI, MTOJIy4eHHE U TIPHUMEHEHHE. JKOJIOrHYecKrue MpooiIeMsl,
cBsizaHHBIe C okcuaoMm yriepoaa(IV); rumoreza ria00albHOrO MOTEIUIEHUS KIMMATa;
NapHUKOBBIA 3(dexT. YronbHas Kuciaota U €€ Coiau, UX (U3NYECKHe U XUMUYECKUE
CBOWCTBa, MOJyyeHHEe U TNpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBL
Vcnonbp30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIIIEHHOCTH U CEJIbCKOM XO35IHCTBE

2.6

[lepBoHavanbHble MOHATHS OO0 OPraHUYECKHX BEIIECTBaX KaK O COSAMHEHHSX YTiepoja
(MeTan, 3TaH, STUJIEH, allETWIEH, PTAHOJ, TJIMIIEPUH, YKCyCHas kuciora). Ix cocraB u
xuMudeckoe ctpoeHue. [loHaTHe o OMONOTMYECKH Ba)KHBIX BEIECTBAX: JKHpax, Oenkax,
VIJIEBOJaX — M MX POJIM B KU3HHU 4YeJIOBeKa. MarepuaabHOE €JUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTMHEHUI

2.7

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOMCTBA, IMOJy4eHHE U MPUMEHEHHUE.
Coenunenus kpemHust B mpupoae. OOmue mnpenacraBneHus o0 oxcuae kpeMHUA(IV)
U KpeMHHEeBOW kucioTe. CHIMKAThl, UX HCIOJIb30BaHHWE B OBITY, MEAMIIMHE, MPOMBIII-
JEHHOCTU. BakHeillmume cTpouTenbHBbIE MaTepuanbl: KepamHKa, CTEKJIO, LEMEHT, OeTOH,
xene300eToH. [IpoGneMbl G€30MacHOrO HCIMOJIB30BAaHMSI CTPOMTENBHBIX MAaTepHajioB B
IIOBCEHEBHOM KU3HU
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IIpoBepsieMblii 3JIeMEHT CO/IeP:KaHUsA

XUMHUYECKUH SKCIEPUMEHT: H3Yy4YeHHE OOpa3loB HEOPraHWYECKHUX BEUIECTB, CBOWCTB
COJISTHOM KHUCJIOTBI; IIPOBE/ICHNE KaueCTBEHHBIX PEeaKLUi Ha XJIOPUJ-HOHBI U HAOIIOAECHUE
NPU3HAKOB MX MPOTEKAHUS; OMBITBHI, OTPAXKAIOIUE (PU3MUECKUEe W XUMUYECKHE CBOWCTBA
rajJoreHoB U HUX COEAMHEHUH (BO3MOXKHO  HCIIOJIb30BaHUE  BHUIEOMATEPHUAJIOB);
O3HAKOMJICHHE C 00pa3laMu XJIOPUIOB (TAIOT€HUI0B); O3HAKOMIICHHE ¢ 00pa3liaMu Cepbl U
e€ coeIlMHEeHUAMHU (BO3MOKHO MCIOJIb30BaHUE BHCOMATEpUANIOB); HAOIIOJEHHUE Tpoliecca
o0yrnuBaHusl caxapa IOJ JAEHCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI; M3y4€HUE
XMMHUYECKMX CBOICTB pPa30aBICHHOM CEpHOW KHUCIOTHI, NPOBEIEHUE KadeCTBEHHOMH
peaknuuu Ha CyJiab(paT-uoH M HaONIOJCHHE TNpU3HaKa €€ MPOTEKAHUs; O3HAKOMIIEHHE C
(bu3nuecKkuMu CBOMCTBaMHU a30Ta, Gochopa U UX COEAMHEHUH (BO3MOXKHO HMCIIOJIb30BAaHHE
BHJICOMATEpPHAIOB), OOpa3naMu a30THBIX U (ocopHBIX yaoOpeHui; MoiayuyeHue,
coOupaHue, paclio3HaBaHUE U H3Y4YEHHE CBOMCTB aMMHaKa; IPOBEJCHUE KaueCTBEHHBIX
peakuuii Ha HOH aMMOHMS M (ocdaT-MOH U N3ydYEeHUE IPU3HAKOB UX MPOTEKAHUs, B3aUMO-
JeICTBUE KOHLIEHTPUPOBAHHOMW a30THOM KHUCIIOTHI C MEbI0 (BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB); H3yuU€HHE MOJEIed KPUCTAUIMYECKMX PpEeHIETOK aiMmasa, rpadura,
dymiepeHa; O3HaAKOMJIEHHE C  MPOIECCOM  aiacopOIMU  PACTBOPEHHBIX  BEIIECTB
aKTUBUPOBAaHHbIM yIJIEM M YCTPOWCTBOM NPOTHBOras3a; NOJy4deHUe, coOupaHue,
pacro3HaBaHUE M H3Y4YEHHE CBOMCTB YIVIEKHCIIOTO Ta3a; IPOBEIEHUE KadyeCTBEHHBIX
peakuuii Ha KapOOHAT- W CHJIMKAaT-UOHBl M H3Yy4YE€HUE IPU3HAKOB HX IPOTEKAHUS;
O03HAKOMJICHUE c HPOAYKIUEN CUJIMKaTHOMN NIPOMBIIUIEHHOCTH; pelieHue
SKCIIEPUMEHTAIBHBIX 331a4 110 TeMe « BakHelne HeMeTaJluIbl U UX COCIUHEHUS»

MeTanibl ¥ UX COSAMHEHUS

3.1

OOmas XapakTepucTHKa XHMHUYECKHX JJEMEHTOB — METAJJIOB HAa OCHOBAaHMHM HX
nonoxenus B llepuomnueckoit cucreme xumudeckux siemeHToB J[.M. Menaeneena
u cTpoeHust atomoB. CTpoeHue MeTaioB. Mertamnyeckass CBSI3b M METaJUIMYecKas
KpUCTAJUIMYECKasl peléTka. DJICKTPOXUMUYECKHUIN psii HAIPSHKEHU METaJIJIOB

3.2

®dusnyeckue U XUMUYECKHE CBOMCTBA MeTaiuioB. OOmuMe crnocoObl MOTyuYeHNs METAJIOB.
[ToHsATHE O KOPPO3MM METAJUIOB, OCHOBHBIE CITOCOOBI 3alUTHI UX OT KOppo3uH. CruiaBbl
(cTaib, YyTyH, JIOPATIOMUHUNA, OpOH3a) U X IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH

3.3

[I{erounble MeTauIBL: IOJOKEHHE B lleproanyeckodl cucreMe XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa, cTpoeHMe UX AaTOMOB; HaxoXJAeHHWEe B mnpupoxae. Dusudeckue
U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUJIPOKCHU]IBI HATPUS U
k. [IJpuMeHeHne MEeN0YHbIX METaUIOB U UX COCIMHEHUN

3.4

[IlenoyHO3eMENBHBIE METAIBI MATHUHM W KaJbLIHL: MTOJ0KeHue B [lepuoauyeckoii cucreme
XuMH4YecKuX 3yieMeHToB [[.M. MeneneeBa; ctpoeHre UX aTOMOB; HaX0XICHHUE B TIPUPOJIE.
du3nyueckre W XMMHUYECKHE CBOWCTBA MarHusl W KajdblMsa. BakHeimme coeanmHeHUS
KaJbIusl (OKCUI, TUAPOKCUA, con). JKECTKOCTH BOJIBI U CIOCOOBI €€ YCTpaHeHUs

3.5

AmomuHuit: monokenne B [lepmomMueckoi  cUCTEME  XUMHYECKUX  AJIEMEHTOB
J.N. MenneneeBa; CTpOEHHE aTOMa; HaxOXAcHUE B npupoae. PU3NYECKUE U XUMUYECKUE
cBoMcCTBa amtoMUHNS. AMGDOTEpPHBIE CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHUS

3.6

Kenezo: momoxenue B Ilepuonnueckor cucteMe xumudeckux snemeHtoB JI.M. Men-
JIEJIEeBA; CTPOEHUE aTOMa; HaXOKJAEHUE B Npuponae. Pusndeckre 1 XUMUUYECKUE CBOKWCTBA
xeneza. Okeuapl, Tuapokeusl u conu kenesa(ll) m xenesa(Ill), ux cocras, cBoiicTBa U
NI0JTy4YEHHUE

3.7

XVUMUYECKUN HKCIEPUMEHT: O3HAKOMJIEHHE C O0pa3llaMM METaUIOB U CIIJIaBOB, MX
(¢U3MUeCKUMHU CBOMCTBaMH; H3Yy4YE€HHE pE3yJIbTaTOB KOPPO3UM METAJUIOB (BO3MOYKHO
HCIOJIb30BaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEM B3aMMOAEMCTBHS OKCHJA KaJIbLIUs
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IIpoBepsieMblii 3JIeMEHT CO/IeP:KaHUsA

Y HATPHS C BOJOM (BO3MOXKHO HCIIOJIb30BAHHE BUIACOMATEPUATIOB); UCCIICIOBAaHIE CBONCTB
KECTKOM BOJBI; TpoIlecca TOPEHUs jKeie3a B KHCIOopoJe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPHU3HAKOB MPOTECKAHMS KAYECTBEHHBIX PEAKIMi Ha HWOHBI (MarHws,
KaJIbIIMs, aTroMUHMs, 1TnHKa, xkene3a(ll) u xeneza(lll), menu(Il); HabmroaeHue u onvcaHue
MPOIIECCOB OKPAIIMBAHUS IJIJAMCHH WOHAMU HATPHs, Kaluusl W Kalblus (BO3MOXKHO
UCITIOJIb30BaHUE BHUICOMATEPHAJIOB); HCCIICAOBAaHUE aM(OTEPHBIX CBOHCTB THAPOKCHIIA
ATIOMUHUS W TUIAPOKCHIA [HMHKA, PEIIEHUE OKCICPUMEHTAIBHBIX 3aJad 10 TeMe
«BakHeime MeTaJIbl M UX COCTUHCHUSD)

XHUMHMs ¥ OKPY Karolas cpeia

4.1

HoBrie matepuansl U TexHojoruu. BemiectBa u marepuanibl B IMOBCEIHEBHOW KHU3HU
yelloBeka. XHMHsS W 370poBbe. be3omacHoe HCIMONb30BaHHUE BEHIECTB U XMUMHUYECKUX
peakiuii B ObITy. [lepBasi momMols Ipyu XMMHUYECKUX 0XKOTaxX U OTPABICHHIX

4.2

OCHOBBI IKOJIOTMYECKON TpaMOTHOCTU. XUMHUYECKOE 3arps3HEHHE OKpYXKaloUlel cpeibl
I[TAK. Ponp XuMHMM B pelICeHMM 3KOJIOTHYECKUX TmpobieM. IIpupojHble HCTOUHUKU
yTIEBOAOPOAOB (yroib, MPUPOIHBIN a3, HEPTH), MPOAYKTHl HX MEPEepabOTKH, UX POJIb B
OBbITY Y IPOMBILIIEHHOCTH

4.3

XUMUYECKUH AKCIIEPUMEHT: U3yUYeHHe 00pa3I[0B MaTepHalioB (CTEKIIO, CIJIaBbI METAIIIOB,
MOJIMMEPHBIE MaTEPHAIIbI)
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ITPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMBI OCHOBHOI'O

Kon
NpoBepsieMoOro
TpeOOBaHUS
1

OBLIEI'O OBPA30OBAHUA

IIpoBepsiemble TPeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 02a30BOro0 YPOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
o0pa3zoBanusi Ha ocHoBe PI'OC

IIpencrasieHue:

11

O T03HABAaeMOCTH SBJIICHUU npupoabl, IMOHUMAaHUC O0O0BEKTUBHONM 3HAYMMOCTH
OCHOB XHMHYECKOMN HAayKH KakK obiactu COBpPCMCHHOI'O C€CTCCTBO3HAHUA,
KOMIIOHCHTAa O6HI€I>1 KYJIbTYpbl H HpaKTI/I‘IeCKOﬁ JCATCIIBHOCTH YCJIOBCKa B
YCJI0BUAX COBPEMCHHOTI'O 06H.[CCTB3.; IIOHUMAaHHUEC MECTa XUMHUH CPCAU APYTIUX
CCTCCTBCHHBLIX HAYK

1.2

O HAy4yHbIX METOJaxX IIO3HaHUS, B TOM YHCJIE 3KCIEPUMEHTAIbHBIX U TEO-
PETUYECKUX METOJaX MCCIECIOBAaHUS BEUIECTB M HU3YYCHUS XHUMHUYECKHX
peaKkuuii; yMEHUE HCI0JIb30BaTh MOJIENH IJi OOBSICHEHUS CTPOCHHSI aTOMOB H
MOJIEKYJI

1.3

o cdepax mnpodhecCHOHATBFHON AEATeTbHOCTH, CBA3AHHBIX C XMMHEW H CO-
BPCMCHHBIMU TCXHOJIOTHAMH, OCHOBAHHBIMHM Ha OOCTHIKCHUAX XUMHAYECKOU
HAyKH, YTO MO3BOJIUT OOYyYarOIIUMCS paccMaTpUBaTh XMMUIO Kak cepy cBoei
Oynymieii mpoecCHOHATBHON NIEATEIPHOCTH W CJelaTh OCO3HAHHBIH BBIOOP
XUMHH Kak TpOo(UIBHOTO MpeAMeTa MpU Mepexoje Ha YpPOBEHb CPEIHEro
o0m1ero o0pa3oBaHus

Bnangenue CHCTEMOM XHUMHWYECKHX 3HAHHH U YMCHHUEC IIPHUMCHATH CUCTCMY
XHUMHUYCCKUX 3HaHI/II71, KOTOpas BKJIIOYACT!

2.1

BOXHEHIINE XUMHYECKHUE TMOHATHUS: XMMUYECKUH HJIIEMEHT, aTOM, MOJEKYJIa,
BELIECTBO, IPOCTOE U CIIOKHOE BELECTBO, OJHOPOAHAS U HEOJHOPOIHAs CMECH,
OTHOCHUTCIIBHBIC aTOMHAaA WU MOJICKYJISIpHAad MacCChl, KOJIMYECTBO BCIICCTBA, MOJIb,
MOJISIpPHAs Macca, MOJISIPHBIE OOBEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJIb
(cpenHsisl), XUMHUECKasi PEaKLUs, PEaKIMU COCTUHEHHUs, PEaKLUU Pa3JIoKeHUs,
peakuuy 3aMelleHus, peakuud oOMeHa, TeIuioBoil 3¢ (deKT peakuuu, 5K30- U
SHAOTEPMHUUYECKUE PEAKIIMH, PACTBOP, MAacCOBasl JOJS XUMUYECKOIO JIEMEHTA B
COCIMHCHNHN, MacCCOoBasd J0JII W TMPOUHCHTHAsA KOHHOCHTpaluA BCUICCTBA B
pacTBope, AApO aToMma, 3JIEKTPOHHBIM CIIOM aToma, aToMHas OpOUTalb, PagHyc
aToMa, BaJICHTHOCTD, CTCIICHb OKUCJICHUA, XUMHNYECKas CBA3b,
NEKTPOOTPHULATEIBLHOCTD, MOJSIPHAS U HETIOJISIPHAs. KOBAJIEHTHAs CBSI3b, NOHHAS
CBsA3b, MCTAJUIMYCCKass CBA3b, KPUCTATIIMYCCKAA peméTKa (aTOMHaH, HOHHAas,
MeTaJuIn4yecKas, MOJEKyJsIpHasi), HWOH, KaTHOH, aHHWOH, OJJEKTPOJIUT U
HEDJICKTPOJIUT, IEKTPOJIUTUYECKAs JUCCOLUAINs, PeaklU HOHHOIO OOMEHa,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMM, OKUCIUTEIb M BOCCTAHOBUTEID,
OKHCIICHME M BOCCTAaHOBJIEHHE, DJIEKTPOJIM3, XUMHUYECKOE paBHOBECHE,
oOpatumble M HeoOpaTHMble pEaKLUH, CKOPOCTb XUMHUYECKOW peakluy,
karasmszaTop, ITJIK, koppo3us MeTajuioB, CIIaBBI

2.2

OCHOBOIIOJIATraroImMr e 3aKOHbI XMMHHU: 3aKOH COXpPaHCHUA MACChI, nepnonnqecm/lﬁ
3aKOH I[I/I MCH,I[CJ'ICeBa, 3aKOH INOCTOAHCTBA COCTAaBa, 3aKOH ABOI‘&Z[pO

2.3

TCOpHUHN XWUMHH: ATOMHO-MOJICKYJIApHAsA TCOpUA, TCOPUA 3J'I€KTpO.]'IPITPI'—I€CKOI71
JAUCCoManmn
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Kopn IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
NpoBepPsIeMOro OCBOCHHSI OCHOBHOI1 00pa30BaTeIbHOM IPOrPaMMbl OCHOBHOI'0 00111€r0
TpedoBaHus o0pa3oBanusi Ha ocHoBe PI'OC
3 BrnageHue 0CHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOLLICH :
yMEHHE MPaBUIBHO HCIOJb30BAaTh W3YYEHHBIE BEIIECTBA W MaTepHalbl (B TOM
YHCIIe MHHEPAIbHBIE yI0OpEHUs, METaUIbl U CIUIaBBI, MPOAYKTHI MEepepadoTKu
MPUPOJHBIX HMCTOYHUKOB YTJIEBOJIOPOAOB (YIJis, MPUPOAHOro rasza, HedTH) B
31 OBITY, CEIIbCKOM XO3SIHCTBE,
Ha TPOU3BOJCTBE U MOHUMAHUE 3HAYEHUS >KUPOB, OEJIKOB, YTIJIEBOJOB JUIS
opraHu3ma 4eJOBEKa; YMEHHE [POrHO3UPOBATH BIMSHUE BEUIECTB U
XUMHUYECKHUX IPOLIECCOB HA OPraHU3M YEJOBEKA M OKPYXKAIOLIYIO MPUPOIHYIO
cpeny
39 YMEHHE WHTETPUPOBATh XMUMHYECKHE 3HAHHUS CO 3HAHUSMHU JPYTUX YICOHBIX
MIPEAMETOB
HaJIM4YUe OmbITa PabOThl ¢ PA3TUYHBIMU MCTOYHUKAMU WH(DOPMAIMH 110 XUMHH
3.3 (HayyHass W HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CJIOBAapH, CIPABOYHUKH,
UHTEPHET-PECYPCHI)
yMeHHe 00BEKTUBHO OLEHUBATh MH(OPMAIIMIO O BEIIECTBAX, UX MPEBPAIICHHUIX
3.4 U TPaKTUYECKOM IPUMEHEHUM U YMEHUE UCIOJIb30BaTh €€ I pelieHus
y4e0OHO-TI03HABATENIbHBIX 33]1a4
Bianenue ocHoOBaMM MOHSATHITHOrO ammnapara U CUMBOJMYECKOTO A3bIKa XUMUU
4 JUISL COCTaBIICHUSI (JOPMYJT HEOPTaHUYECKUX BEIIECTB, YPABHEHUH XUMHUYCCKUX
peakiuii; ocHoBaMu xumudeckoit HomeHKIaTypsl (IUPAC u TpuBHaibHOI)
YMeHne oOBSICHATH CBSI3b MOJOKEHUs d7eMeHTa B [lepuoauyeckoit cucreme ¢
5 YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHUMHUYECKHX 3JIEMEHTOB
(coctaB u 3apsn sapa, 00I1Iee YUCIO IEKTPOHOB), pacIpeIeICHUEM JIEKTPOHOB
110 SHEPreTUYECKUM YPOBHIM aTOMOB MEPBBIX TPEX NEPUOJOB, KAIHS U KaJIbLUs
[IpencraBinenne O TEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX
6 AJNIEMEHTOB (paJlyC aroma, JJIEKTPOOTPHUIATENBFHOCTb), MPOCTHIX U CIOXKHBIX
BELIECTB OT IOJIOXKEHUs dJeMeHTOB B Ilepmonnueckoil cucreme (B MabIX
MepHOJaX U TJIaBHBIX MOJATPYIIAX) U AIEKTPOHHOTO CTPOSHHS aToMa
7 YMeHnue knaccuuuupoBaTth:
7.1 XUMHYECKHUE DJIEMEHTBI
7.2 HEOPraHUYeCKHe BEIIeCTBA
7.3 XUMUYECKUE PEAKIINH
8 YMeHue onpeensTh:
8.1 BAJICHTHOCTh Y CTENEHb OKUCJIEHUS] XMMHUYECKUX 3JIEMEHTOB, 3apsiJl HOHA
8.2 BHJI XUMHUYECKOMN CBS3U M THI KPUCTAUTUYECKON CTPYKTYPBI B COSTMHEHHUSIX
8.3 XapakTeP Cpejibl B BOJIHBIX pACTBOPaX BEMIECTB (KHCJIOT, OCHOBAHHI)
8.4 OKHCJIUTENb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepru30BaTh Pu3nuecKkne U XUMUIECKHE CBOWCTBA:
9.1 MPOCTHIX BEIIEeCTB (KUCIOPOJ, 030H, BOAOPOJ, TpaduTt, anmas, KpeMHUH, a30T,
docdop, cepa, XJIOp, HATPUIA, KaJHil, MAaTHHUH, KaIbIUi, aTIOMUHUHN, JKETIE30)
CIIOKHBIX BEIECTB, B TOM YHCIE€ HMX BOJHBIX pPacTBOpOB (BOAa, aMMHAK,
92 XJIOPOBOJIOPOJI, CEPOBOAOPOA, OKCHABI M THUAPOKCUIbI MeTaioB [-IIA rpymnm,

amomunusi, meau (1), uuuka, xenesa (II u III), oxcuasr yrnepona (II u IV),
kpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI), cepuucras, cepHas,
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Kopn IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
MPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
TpeOOBaHMS o0pa3zoBanusi Ha ocHoBe PI'OC
a30THCTas, a30THas, pocdhopHas, yroapHasi, KpEMHHEBAsI KMCIIOTA U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEePU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HX
9.3 cocTaBa W CTPOCHHS, MPUMEHEHHUE BEIIECTB B 3aBUCHUMOCTH OT WX CBOWMCTB,
BO3MOYKHOCTh IPOTEKAHUS] XUMUYECKUX MTPEBPALIECHUI B PA3JIMYHBIX YCIOBUIX
10 YMeHue CcOCTaBlsATh MOJEKYJSpPHBbIE U HOHHBIE YpPaBHEHHUS peakiuii, B TOM
qucye:
10.1 peakIuii HFOHHOTO OOMEHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX ~XUMHUYECKHE CBOMCTBA H3YYEHHBIX KJIacCOB (TPYIIN)
HEOPraHMYECKUX BEIIECTB
10.4 TTOJITBEPIKIAIOIIUX TEHETHYECKYIO B3AMMOCBSI3b MY HUMU
11 VYMeHue BRIYHUCIISTH (POBOIUTH PACUEThI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO JOJIIO
XMMHAYECKOTO 3JIEMEHTa B COCTUHCHUN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MAcCy, 00bEM ra3oB
114 M0 YpaBHEHUSM XHUMHYECKHX PEAKIM M HAXOJWUTh KOJUYECTBO BEIICCTBA,
00BEM M MacCy peareHTOB WK MPOJYKTOB PEAKIIUN
12 Biianenue (3HaHne OCHOB):
OCHOBHBIMM METOJIaMH HAy4YHOTO T[O3HaHUs (HAOIIOAEHHE, W3MEpEeHHE,
12.1 SKCIIEPUMEHT, MOJEIUPOBAHUE) T[PU U3YYEHHUU BEUIECTB M XHMHUYECKHUX
SIBJICHUH; yMEeHHE C(hOPMYJIUPOBATH MPOOJIEMY M MPEAJIOKUTH NYTH €€ perIeHHUs]
192 6e3omacHOil pabOThl ¢ XUMHUYECKHMMH BEIIECTBAMM, XUMHUYECKOW TMOCYIOil U
J1a00PaTOPHBIM 000PYI0BAHUEM
nmpaBmwiIaMyd 0€30MacHOr0 OOpallleHUs C BEIIeCTBAMHU, HCIOJIb3YeMbIMH B
MTOBCETHEBHOM KHM3HH, NPABIJIAMH TIOBEJICHHS B LENIAX COSPEKEHUS 3I0OPOBhS U
12.3 OKpY’Karolled MpUpOJHON Cpesbl; HOHUMaHKUEe Bpeaa (OIMacHOCTH) BO3/EHCTBUS
Ha JKMBBIE OPTaHU3MBI ONPEACIEHHBIX BEUIECTB, CHOCOOOB YMEHBIIECHUS U
MIPEIOTBPALIEHHS MX BPEIHOTO BO3ACHCTBHUS
13 Hann4ne npakTHYeCKuX HaBBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIETYIOIINX
XUMHYECKHUX YKCIIEPUMEHTOB:
W3ydYeHHEe W OINucaHWe (U3MYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE
131 C QU3NYECKUMU U XUMHUYECKUMHU SIBICHUSIMH; OTBITHL, HIIIOCTPUPYIOIINE
MIPU3HAKY TPOTEKAHUS XUMHUYECKUX pPEaKIni
13.2 M3y4eHHE CIOCOOOB pa3iesieHus: cMecei
MOJyYeHHE KHCIOpOoJa M M3y4YeHHME €ro CBOMCTB; IOJlyueHHe BOJOpOa
13.3 Y U3y4CHHE €ro CBOWCTB; TOJYYEHHE YTJIEKUCIOTO Tra3a W H3y4YeHHE €ro
CBOWCTB; MOJTYYCHHE aMMHUAKa U N3y4YE€HHE er0 CBOWCTB
13.4 MPUTOTOBJIEHWE PACTBOPOB C OMPEAEIEHHOW MACCOBOM JI0JIEH pacTBOPEHHOTO
BEIIECTBA
135 MPUMEHEHHE WHIUKATOpOB (JIaKMyca, METWJIOpaHXkKa U (I)CHS)JI(bTaJ'IeI/IHa) TUISt
OTIpEJICJICHUS XapaKTepa CPebl B pACTBOPAX KHCIOT U MIEIOYCH
136 HCCJIEIOBAaHNE W OINUCAHUE CBOWCTB HEOPTaHWYECKUX BEIIECTB Pa3TUYHBIX

KJIACCOB, M3YUCHUC B3aHMOHeﬁCTBHﬂ KHCJIOT C ME€TaJlZlaMH, OKCUJJaMH METAaJlJIOB,
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IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/bTaTaM 0a30BOr0 YPOBHS

MPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0

TpedoBaHus o0pa3oBanusi Ha ocHoBe PI'OC

pacTBOPUMBIMM M  HEPACTBOPUMBIMU  OCHOBAHHUSIMHU,  COJIIMH; MOJIyUCHHE
HEPAaCTBOPUMBIX OCHOBAaHUM; BHITECHEHHE OJIHOTO METalljla JPYTMM U3 pacTBOpa
COJIU; MICCIIEIOBaHNUE aM()OTEPHBIX CBOMCTB TMAPOKCUIOB ATFOMUHUS M IIMHKA

13.7

pelieHrue HDKCIEPUMEHTAIbHBIX 3a7a4 1o TeMaM: «OCHOBHBIC KJIacChl
HEOPraHUYeCKUX  COCIUHECHHII; «INEKTPOIUTUYECKAS ~ JTUCCOIUAIUSY;
«Baxnenmme HeMeTalabl M HX COCAUHCHHA», «BakHeHWinue MeTajbl M UX
COETMHEHUSY

13.8

XMUMHUYECKHE JKCIICPUMEHTBI, WLUIIOCTPUPYIOIIME MPU3HAKK  [POTECKAHHS
peakimii MOHHOTO OOMEHA; KAueCTBCHHBIC pPEaKIMU Ha MPHCYTCTBYIONIWE B
BOJHBIX PACTBOpaX HOHBI: XJOPHA-, OpOMHI-, HOOUA-, Cyiabdar-, docdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THUJPOKCHUI-HOHBI, KATHOHBI aMMOHHUS, MAarHHS,
KaJIbLUsl, aJIFOMUHUS, Jkese3a (2+) u skenesa (3+), menu (2+), nMHKa

14

YmMmenue:

141

MNpCACTABIATE PE3YyJIbTAaTbl 3KCIICPHUMCHTA B (1)OpM€ BBIBOAOB, JOKa3aTCJIbCTB,
Fpaq)I/IKOB u Ta6J'II/II_[ W BbIBJISITH OMIIMPHYCCKHUC 3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATb  CBA3U  MCKAY  PCaJIbHO Ha6J'II-OI[aeMI>IMI/I XUMHNYCCKUMU
SABJICHUAMM U IIpoueccCcaMu, NPOUCXOAAIIUMA B MAKpPO- 1 MUKPOMUPCE, OOBSACHATE
IIPUYKNHBI MHOFOO6paSI/I5{ BCIICCTB

INEPEYEHDB 2JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA OCHOBHOM

I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 ITepBoHayabHbIE XUMHUYECKHE TOHSITHS

1.1 Yuctele BenecTBa 1 cMecu. CriocoObl pa3faesieHus: cMecei

19 ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 27EMEHTHI. CHMBOJIBI XUMUUYECKUX 371eMEHTOB. [IpocTeie
Y CJIOJKHBIE BEIIECTBA.

1.3 Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 1eMEHTOB. CTeNeHb OKUCICHUS

14 3aKOH MOCTOSIHCTBA cocraBa BemiecTB. OTHocuTenbHas aroMHas macca. OTHoOcHTeNbHAs
MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XMMHUYECKOI0 JJIEMEHTA B COCUHEHUH

15 KonnuectBo BemectBa. Mosib. MonsipHass Macca. MonspHblii 00bE€M ra3oB. B3anMocBs3b
KOJIMYECTBA, MACChI U YKCJIA CTPYKTYPHBIX €MHHUIL BENIECTBA

16 dusnyeckue M XUMHUYECKUE SIBICHHA. XHUMHMUYECKas pPeakuuss M €€ IpPU3HAKU. 3aKOH
COXPAHEHHUs MacChl BEIECTB. XUMUYECKNUE YPAaBHEHUS

2 [Tlepuognuecknit  3akoH u  [lepmogmyeckas cuUcTeMa  XMMHUYECKUX  DIIEMEHTOB

J.N. MenneneeBa. CTpoeHHe aTOMOB
Ilepnonnueckuit 3akoH. [lepmoanueckas cucrema xumuueckux snemeHToB .M. Menne-

2.1 neeBa. [lepuonpl u rpynmnel. @U3NUECKUil CMBICT NOPSAAKOBOTO HOMEpA, HOMEPOB NEpUOAA
Y TPYIIIBI DJIEMEHTa
Crpoenune aromoB. CocTtaB aTOMHBIX sifiep. M30Tonel. DnekTpoHsl. CTpOEHHUE IIEKTPOHHBIX

2.2 o0Oosiouek aToMoB TMepBbIX 20 xXuMHYecKHX dieMeHTOB [leproguueckoil cHCTEMBI
JI.11. MenaeneeBa
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3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMMUYECKHX JIEMEHTOB IEPBBIX TPEX MEPHOJIOB,
23 KaJusl, KaJblus (pajnyca aTOMOB, 3JIEKTPOOTPHULIATEIbHOCTH, METANIMYECKUX M HEMETall-
JIMYECKUX CBOMCTB) U UX COEIMHEHUI B COOTBETCTBHUHU C II0JIO)KEHHUEM 3JIEMEHTOB B Ilepuo-
JIMYECKOM CUCTEME U CTPOCHHUEM MX aTOMOB
3 CTpoeHHe BeniecTBa
31 Xumnueckass cBA3b. KoBajieHTHas (IOJsipHAas M HENOJIAPHAs) CBsA3b. OJEKTPOOTpUIIA-
TEJIbHOCTh XUMUUYECKUX 3J1€MEHTOB. MloHHas cBsA3b. MeTajmnueckast CBsI3b
39 TI/IHVH KPUCTAJUIMUECKUX PEIETOK (aTOM}VIaH, HOHHas, MeTaJIJII/IlIeCKaSj), 3aBUCHUMOCTh
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKU M BUJIa XUMHUECKON CBSI3U
4 Baxneummue npencraBUTENId HEOPraHWMYECKUX BewlecTB. HeMmeramnsl U MX COCIUHEHHS.
MeTaibl U MX COeAMHEHUS
Knaccudukamuss u HOMEHKJIATypa HEOPraHMYECKHX COCAMHEHHUI: OKCHIOB (coneobpa-
41 3yIOIlME: OCHOBHBIE, KHUCIIOTHbIE, aM(oTepHbIE) U HecoJeo0pa3yIoUe; OCHOBAHUMN
(ménoun W HEpacTBOPUMBIE  OCHOBAaHMS);  KHCIOT  (KUCIOPOACOJEpKallhe U
0ECKHUCIOPOAHbIE, OJTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPeTHUX U KHCIIbIX)
42 ®u3nyeckue U XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB-HEMETAJIOB: BOAOPOJA, XJIOpa,
KHCJIOPOa, cepbl, a30Ta, hocdopa, yriiepoaa, KpeMHuUs
dusnuecKkue U XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIECTB-METAJIOB: JIMTUS, HAaTpus, Ka-
4.3 JUS,, MaTHUS M KaJIbLUs, QJIOMUHHUA, >Kele3a. OJEKTPOXUMHUYECKUN psAll HalpsyKeHUH
METAJIOB
44 ®u3nyeckue M XUMHYECKHE CBONCTBAa BOJOPOJHBIX COEAMHEHHUH HEMETAJJIOB: XJIOpPO-
BOJIOPO/1a, CEPOBOJIOPOJIA, AMMHAKA
dusnyeckne W XUMHYECKHME CBOMCTBA OKcuaoB HemeramioB: cepel  (IV, VI),
4.5 azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuusa(IV). IlonydyeHue okcuaoB
HEMETAJIJIOB
46 Xumuueckue cBoictBa okcunaoB: MerawioB |A-IIIA rpynn, 1unka, wemu(Ill) wu
xenesa(ll, 111). TToxydeHre OKCHIOB METAILIOB
47 XUMHYEeCKHE CBOMCTBA OCHOBAaHUM U aM(POTEPHBIX THAPOKCUAOB (Ha IPUMEPE TUIPOKCHUIOB
IIOMUHUS, XKee3a, IMHKa). [Tomyyernne ocHoBaHUN U aM(OTEPHBIX THIPOKCUIOB
OO0mue XMMHYECKHUE CBOMICTBA KHUCIIOT: XJIOPOBOJOPOJHOM, CEpOBOAOPOIHOM, CEPHUCTOM,
4.8 CepHOM, a30THOM, (ochopHON, KpeMHUEBOH, yronbHOH. OcoOble XMMHUYECKHUE CBONCTBA
KOHILICHTPUPOBAHHOM CEpHOMN M a30THOM KUCJIOT. [losrydeHne Kucior
4.9 O06me XUMHYECKHE CBOMCTBA cpenHux cosieid. [lonyuenue coneit
410 [Tonyuyenue, cobupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHAKa, YTJIEKHCIOro
ra3a B JJaDOpaTOpHH
411 [TonyyeHne amMmMaka, CEpHOM M A30THOM KHCIOT B MPOMBIINIIEHHOCTH. OOIIMe crnocoObl
MOJIy4YEHUs] METAJIJIOB
4.12 | I'enmerndeckas CBsI3b MEXY KJaccaMi HEOPTaHUIECKHUX COCTMHEHHI
5 XVMMHUYECKUE PEAKIINH
Knaccudukanus XuMHUYECKUX peakuil MO pa3IUYHbIM IpHU3HAKaM: MO YUCIY U COCTaBY
5.1 YUYaCTBYIOUIMX B pEaKIMM BEIIECTB, MO TEIIOBOMY A3(PQEKTy, M0 HU3MEHEHHIO CTeneHeil
OKHCJICHUS] XUMHUYECKHX 3JIEMEHTOB
59 TemoBoil 3QpeKkT XUMHUUECKON peakluu, TEPMOXUMUYECKHE ypaBHEHHUS. DK30- U SHMO-
TEPMHUUECKHE PEAKIMH. TEepMOXUMUUECKNE YPAaBHEHUS
53 OKHCITUTENIbHOBOCCTAHOBUTENbHBIE peakunu. OKUcIuTeNn W BoccTaHoBuTenH. [Ipouecch

OKHCJICHHSA W BOCCTAHOBJICHHA. 3HCKTpOHHBIfI OanaHC OKHCIIMTEIHbHOBOCCTAHOBUTEILHOM
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peakuuu
5.4 Teopus snekTponuTudeckoi nucconuanuy. KaTuoHsl, aHHOHBIL. DJIEKTPOJIUTHI U HEIEKTPO-
uThl. CUJIbHBIE U CJIa0ble 3IeKTPOIUTHL. CTENeHb JUCCOIMALNT
55 PeaKI{I/II/I HMOHHOT0 OOMEeHa. Y CclloBUs NpOTEKAHHS peakuuii HOHHOro 0OMEHa, MOJIHBIE U CO-
Kpam&HHbIC HOHHbBIC YPAaBHEHHSI PEaKIIUH
6 XUMHS M OKpYXKarolas cpea
BemectBa u marepuansl B MOBCEIHEBHOW XH3HM uesloBeKa. be3omacHoe MCHOIb30BaHUE
6.1 BEIIECTB M XWMHYECKUX peakuuid B mnabopatopum u ObiTy. IlepBas mnomomp npu
XMMHYECKHX OXKOrax M OTPaBICHUSAX
XUMHUECKOE 3arpsi3HEHHE OKpYIKarollel cpeabl (KUCIOTHBIC JOXKAU, 3arpsS3HEHUE MOYBHI,
6.2 BO3lyXa M BOAOEMOB), cnocoObl ero mnpenorspamieHust [IpenenpHas gomycTumas KOH-
' nentpanus BemectB ([I1K). Pons xumun B pelieHnn 3KOJIOTHUECKUX MpodiaeM. YcusieHue
HapHUKOBOIO 3 deKTa, pa3pylieHne 030HOBOT'O €05
[Tpumenenue cepsl, a3ota, dpocdopa, yriaepona, KpeMHHS U UX COSIUHEHHN B OBITY, MEIU-
6.3 LIUHE, IPOMBIIIJICHHOCTH U CeJIbCKOM X03sicTBe. [IpuMeHeHre MeTaioB U CIUIaBOB (CTallb,
' YyT'yH, JIOPATIOMUHUHN, OpoH3a) B OBITY M MPOMBIIUICHHOCTH MX coeauHeHuil. [lonsTne
0 KOPPO3HH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [TpupoaHble UCTOYHUKU YIJIEBOJOPOIOB (yroiib, MPUPOJIHBINA ra3, HE(Th), NPOAYKTHl HX
nepepaboTky (6EH3MH), X POJb B ObITY U IPOMBIIUIEHHOCTH
[lepBoHayanpHble MOHATHS 00 OpPraHMYECKHUX BELIECTBAX KaK O COCIUHEHUAX YyIiepoja
6.5 (MeTaH, ATaH, STWJIEH, aUETHJICH, JTAHOJ, TJIHMLEPHH, YKCyCHas KucioTa). [loHstne o
OMOJIOTMYECKH BaXKHBIX BEILECTBAX: JKUPAX, OelKax, yrieBoJax — M UX POJM B >KU3HU
YyeJIoBeKa
7 Pacuérer:
7.1 110 hopMysIaM XUMHYECKUX COSTMHEHUN
7.2 MacChl (MaccoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPABHEHUSAM




