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Iloacnumenvnaa 3anucka
Ilepeuens HopmamueHbvix 0OKYMEHN 06, UCNOIBL3YEMBIX 0151 COCHABIEHUA padouyell
npozpammoi:
PaGouas nporpamMma yueGHOro Kypca mo xumuu Jyig 8- 9 kiacca pazpaborana Ha ocnoe ®I'OC
BTOPOT'0 MTOKOJICHUS, TIPUMEPHOM MPOrpaMMbl OCHOBHOT'O O0IIIET0 00pa30BaHUs 110 XUMUH,
[TpumepHOIi mporpaMmMbl OCHOBHOT'O 00111er0 00pa3zoBaHus 1o XuMuu 1 [IporpaMmsl Kypca XuMuu
st 8-9 xiaccoB obieodpa3oBaTenbHbIX yupexaenuit, aBtop H.H. I'apa. (Xumus. Paboune
nporpammsl. [Ipeamernas aunust yueoHukoB I'.E.Pyn3utuca, @.I'. ®enpamana 8-9 knaccsl:
yae0. mocobue i obmieooOpazosar. opranm3anuii/ H.H 'apa. - 3-e u3n.,mepepad.-M.:
[Tpoceemenue, 2019. -48c. — ISBN 987-5-09-065302-2 ). [lannast pabouast mporpamma
peanusyetcs B yueOHUKaX Uit obieo0pasoBarenbHbIX yupexaenuii I.E. Pymsutuca u @.I°.
Oenbamana «XuMusl. 8 Kiaace» U «Xumusi. 9 kimacc»
Pabouas mporpamMmma o XMMHH JUIsi OCHOBHOM IIKOJIbI COCTaBJIEHA HA OCHOBE!
OyHIaMEHTAIIBHOTO si/ipa cCoAepKaHus 00111ero oOpa3oBaHus U B COOTBETCTBUU C
['ocynapcTBeHHBIM CTaHAAPTOM 001Iero oOpa3zoBanus (mpruka3 MuHUCTEPCTBAa 00pa30BaHUS U
Hayku Poccuiickoit @eneparyn ot 17.12.2010 r. Ne 1897);
denepanproro 3akona ot 29 gexabdbps 2012 roma, Ne273 (DenepanbHblii 3akoH «O06
obpazoBanun B PD»);
VYuyebHoro miana MOY COIII c. Koznoso
3a 0CHOBY pabo4eil mporpaMMbl B3siTa IporpaMmma Kypca XumMuu Juist 8-9 kimaccon
0011e00pa30BaTEeNbHBIX YUPEXKICHUH,
omybnukoBaHHas uznatenbeTBoM «lIpocsenienue» B 2019 roay (Xumus. Paboune mporpaMmsl.
[Ipenmernas nunus yuebuukos I'.E.Pyn3utuca, @.I'. ®enpamana 8-9 knaccel: yued. mocodue
tst oOmeoOpazosar. opranusanuii/ H.H T'apa. - 3-e u3n.,mepepa6.-M.: [Ipocsemenue, 2019. -
48c. — ISBN 987-5-09-065302-2).
Obwan xapakmepucmuxa y4edH020 npeomema

B comepxanum JaHHOTO Kypca MpeICTaBIeHbI OCHOBOIOATAIOIIIE TEOPETUIECCKIE CBEICHHUS 110
XHMUH, BKITIOYAIOIVE H3Y4eHNE COCTaBa M CTPOCHHS BEIIECTB, 3aBHCUMOCTH UX CBOMCTB OT
CTPOCHUSI, UCCIIEIOBAaHNE 3aKOHOMEPHOCTEH XUMUUECKHX MTPEBPALICHUH U ITyTel YIpaBICHHUS UMH B
EJISIX TOJTyYCHUS BEIECTB, MaTEePUAIIOB, YHEPTUU.
Cozneprxanne yaeOHOrO MpeaMeTa BKIIF0YaeT CBEICHHS O HEOPTaHWYECKUX BEHIECTBAX, UX CTPOCHUU
U CBOWCTBAX, a TAK)Ke XMMUYECKUX IPOIIeccax, MPOTEKAIOIINX B OKpyKaromieM mupe. Hanbomee
CIIOKHBIE 371eMeHThl DYHIAMEHTAIBHOTO SIpa CollepKaHus 00IIero o0pa3oBaHus 0 XUMHH, TaKHE,
KaK OCHOBBI OPTraHMYECKOW U MPOMBILIUICHHOW XUMUH, TIEPEHECEHBI B TPOrpaMMy CpeHen (TTOTHOH)
00111e00pa30BaTEILHOM MITKOJTBI.
Teoperuueckyro OCHOBY H3y4eHHS HEOPTaHHUYECKOW XHMUH COCTABIISIET aTOMHO-MOJICKYIISIPHOE
y4eHue, neproandeckuii 3axon J[.J1. MenyeneeBa ¢ KpaTKUMH CBEICHUSIMH O CTPOSHUU aTOMOB,
BUJIaX XUMHUYECKOW CBSI3H, 3aKOHOMEPHOCTSX MTPOTEKAHNH XUMHUSCKUX PEAKIIHii, CBOMCTBAX,
MOJYYSHHH, IPUMCHEHHN METAJLIOB, HEMETAIUIOB M UX COCJMHEHHI, 3HAKOMCTBO C BAYKHEUIINMHU
OpraHUYeCKHMH BELIECTBAMU
B u3ydennn kypca 3HaYUTEIIBHA POJIb OTBOAUTCS XUMHUYECKOMY IKCIIEPHUMEHTY: TIPOBEICHHUIO
MPaKTHYECKUX U T1a00PaTOPHBIX Pa0OT U OMHCAHHIO UX PE3yTbTATOB; COOIOACHUIO HOPM H IIPABUII
MOBE/ICHHS B XUMUYIECKUX JIADOPATOPHSIX.
OCHOBHBIE Yetu N3yIeHUS] XUMHUH HATIPABJICHBI:

®  HA 0CBOeHUEe BAdICHeUUX 3HaAHUI 00 OCHOBHBIX TIOHATHUSX M 3aKOHAX XUMHHU, XUMUYECKO#

CHMBOJIHKE;

® Ha osradeHue ymenusmMu HabI0JaTh XUMHUUECKUE SIBJICHUSI, TPOBOJAUTH XUMUYECKHI
HKCIIEPUMEHT, MPOU3BOIUTH PACYETHI HA OCHOBE XUMUYECKUX (DOPMYII BEIIECTB
YpaBHEHUN XUMUYECKUX PEAKLIU;

® Ha pazeumue NMO3HABATCIbHbIX MHTCPCCOB M UHTCIIJICKTYAaJIbHBIX CIIOCOOHOCTEH B mnmpomnecce
OpOBCACHUS XUMHUYCCKOTI'O SKCIICPUMEHTA, CAMOCTOATCIIbHOI'O HpI/IO6peTeHI/I$I 3HAHUU B
COOTBCTCTBHHU C BO3BHUKAOIIMMHU )KM3HCHHBIMHA HOTpe6HOCT$[MI/I;

® Ha eocnumarue OTHOIICHHA K XMMHUHU KaK K OTHOMY U3 (PYHI[aMeHTaJ'ILHLIX KOMIIOHCHTOB



€CTECTBO3HAHUS U DJIEMEHTY OOIIEUeTIOBEUECKON KYIbTYpPHI;

® HA npuMeHeHue NOIYYEeHHbIX SHAHUU U YMenutl U1 6e3011acHOr0 UCIIO0Ib30BaHUs BEIIECTB U
MaTepuanoB B OBITY, CEJILCKOM XO3HCTBE M Ha ITPOU3BOJICTBE, PEIICHUS TPAKTUYECKUX
3a7a4 B TIOBCEJHEBHOM JKU3HH, MPEIYIPEKACHHS SBICHUH, HAHOCSIINX BPEJ 310POBBIO
YeJI0BEKa M OKpY’Karollee cpejie.

OnHolt 13 BaXKHEHUITNX 3a4a4 OCHOBHOT'O O0IIEro 00pa30BaHus SBISETCS MOATOTOBKA 00YyUarOIIUXCs
K OCO3HAaHHOMY U OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO U PO ECCHOHAIBHOTO MyTH.
OOyyarommuecs JOMHKHBI HAYYUTHCS CAMOCTOSITEIIEHO CTaBUTD IIEIH U ONPEIeNsATh IMyTH HX
JOCTH)KEHHS, HCIIOIB30BaTh MPHOOPETEHHBIH B IIIKOJIE ONBIT B peabHON )KU3HU, 32 pAMKaMH
ydeOHOro mporecca.
XuMusl Kak ydeOHBIN IPEAMET BHOCHT CYIICCTBEHHBIN BKJIAJ] B BOCIIUTAHUE M PAa3BUTHE
00y4aroImuXxcs; OHA MPU3BaHA BOOPYKUTh MX OCHOBAMHU XMMUYECKHX 3HAHUH, HEOOX OZIMMBIX IS
MOBCETHEBHOM JKU3HH, 3QJI0KUTH (QYHIAMEHT IS JaJbHEHUIIIEro COBEPIICHCTBOBAHUS ITHX 3HAHHH,
a TaKkXke CrocoOCTBOBATh O€30MaCHOMY MOBEICHUIO B OKPYXKAIOIIEH cpejie U OepeskHOMY
OTHOILICHHUIO K Hell. Pa3BuTHE MMO3HABAaTEIBHBIX HHTEPECOB B MTPOIIECCE CAMOCTOSTEIBHOIO
NpUOOPETEHHSI XMMUYECKAX 3HAHUHN M UCTIOJIb30BAaHUE PA3IMUHbBIX HCTOYHHKOB HH(OPMAIIMH, B TOM
YHCJIe KOMITBIOTEPHBIX.
Bocnuranue yoexxIeHHOCTH B TIO3UTHBHOMN POJIM XUMHU B JKH3HU COBPEMEHHOT'O 0OIIECTBa,
HEOOXO0AMMOCTH XUMHYECKH TPaMOTHOT'O OTHOILICHHUSI K CBOEMY 370POBBIO U OKpYIKaroLIel cpelie.
Mecmo yuedonozo npeomema 6 yueonom niane
B o0Opa3zoBarenbHOIi TporpaMme 1Mo XMMUW Ha U3ydeHHe rmpeaMeTa B 8 u 9 kimaccax OTBOIUTCS 2
Jaca B HeZIemo, 68 yacoB B roa. Peanu3zanust JaHHOW MTPOrpaMMBbl CIIOCOOCTBYET HCHOIb30BAHUIO
pa3Ho00pa3HbIX (HOpPM OpraHHU3AINH YIeOHOTO TIPOIecca, BHEAPEHUIO COBPEMEHHBIX METOIOB
00y4YeHHS U MeIarOrHYeCKUX TEXHOJIOTHIA.
Peszynomameul oceoenus yueonozo npeomema
OcHOBHO# opMoii opraHn3auy y4eOHOTO MpoIiecca IBISETCS KIIAaCCHO-YpOYHas cuctema. B
Ka4ecTBe JIOMOIHUTEIBHBIX (hOPM OpraHn3aluu 00pa30BaTENLHOrO MPOIIecca UCIOIb3YeTCsl CUCTEMa
KOHCYJIbTAIIMOHHOM MOJIEP)KKH, HHIUBUAYATIBHBIX 3aHATHH, CAMOCTOATENIbHAS pab0Ta yJamuxcs ¢
WCTIOJIb30BaHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TeXHOIOrHi. OpraHn3aius COnpoBOXKICHUS
y4amuxcs HarpapjieHa Ha CO3[[aHNEe ONTHMAIBHBIX YCIOBHH 00yUCHHS; UCKITIOUCHHE
MICUXOTPAaBMUPYIOMINX (DaKTOPOB; COXpaHEHHE MCHXOCOMAaTHUECKOT0 COCTOSHUS 3/10POBbsI
yUaluxcs; pa3BUTHE TOJIOKUTEILHON MOTHBALIMU K OCBOSHHIO IPOrPaMMBbI; pa3BUTHE
WHIMBUIYaJbHOCTH U OAAPEHHOCTH Ka)KJ0r0 peOeHKa.
Pabouas nporpamma npeaycMarpuBaeT (OpMHPOBAHUE Y YUAIIUXCS 001Iey4eOHbIX YMeHUIl 1
HABBIKOB, YHHBEPCAIbHBIX YUeOHBIX /IelCTBHIl 1 KII0YeBbIX KOMIETeHIMIi: yMeHue
CaMOCTOSITEIbHO 1 MOTUBUPOBAHHO OPIaHU30BBIBATH CBOIO MIO3HABATEIBHYIO JIESTEILHOCTD;
WCIIOJIb30BAaHHE AJIEMEHTOB ITPHUYMHHO-CIIEICTBEHHOTO U CTPYKTYPHO-(YHKIMOHAIBHOTO aHAJIN3a,;
oIpeJeTICHHE CYIIHOCTHBIX XapaKTEPUCTHK U3y4aeMoro 00beKTa; yMEHHE Pa3BepHYTO
00OCHOBBIBATh CYXKIIEHHS, JaBaTh ONpPEACICHUs, IPUBOAUTH JI0KA3aTEeIbCTBA; OLIEHUBAHHUE U
KOPPEKTHUPOBKA CBOETO IMOBEICHUS B OKPYKAIOLIEM MUpE.
Pe3yabTaThl H3yueHHs Kypca «Xumus. 8 kiaace» , «Xumus. 9 Kiaace» MpUBEICHBI B pa3iene
«TpeboBaHMs K YPOBHIO MOATOTOBKU BBIITYCKHHUKOBY, KOTOPBIN MOJIHOCTHIO COOTBETCTBYET
cranaapty Broporo nokonenus ®I'OC. TpeboBaHHs HaNPABICHBI HA PEATU3AIMIO CHCTEMHO-
JEeATEIbHOCTHOTO, U TMYHOCTHO-OPUEHTHPOBAHHOI'O TIOAX0/I0B; OCBOCHUE YYaITIMHUCS
WHTEJUICKTYaIbHOW U TPAKTHYECKON JCATEIILHOCTH; OBJIAJICHNE 3HAHUSAMHU H YMEHUSIMH,
BOCTPEOOBaHHBIMH B ITOBCEHEBHOM KHU3HH, TO3BOJISIOIIMMHA OPHEHTUPOBATHCS B OKPY)KAIOLIEM
MUpE, 3HAYUMBIMH U151 COXPAHEHUS OKPY’KAIOIIeH Cpeabl U COOCTBEHHOTO 370POBBSI.
Ianupyemble pe3yJibTaThl H3y4eHUsl Y4eGHOr0 mMpeaMeTa
BeInyckHUK Hayuumcs:
. OIHKCHIBATH CBOMCTBA TBEPABIX, UJIKUX, ra3000pa3HbIX BEIIECTB, BBIICISS HX
CYIIECTBEHHBIC IPU3HAKHY;
. XapaKTepU30BaTh BEIIECTBA [0 COCTABY, CTPOCHHIO M CBOIMCTBAM, YCTAHABIHMBAThH
NPUYHHHO-CIICICTBEHHBIC CBSI3M MKy JAHHBIMU XapaKTEPHCTHKAMU BEIIECTBa,
. pacKpbIBaTh CMBICH OCHOBHBIX XHMHYECKHX [OHATHHA: aTroM, MOJEKyia,
XUMUYECKUIl DJIEMEHT, NPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTH, HCIHOIb3Ys



3HAKOBYIO CHUCTEMY XUMHU,

. n300paXkaTh COCTaB MPOCTEUIIMX BEIIECTB C MOMOIIBI0 XHMUYECKHX (HOpMYNI M
CYLTHOCTh XUMHUYECKHUX PEAKLUN C IOMOIIBI0 XUMHUYECKUX YPaBHEHUH;

o BBIYMCIIATH OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO Macchl BEILIECTB, a
TaK)K€ MAacCOBYIO JIONI0 XUMUYECKOT O 3JIEMEHTA B COEAMHEHNUSAX;

o CPaBHMBATD 10 COCTaBY OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

o KJIacCU(UIHUPOBATH OKCHIBI U OCHOBAHHMsI [0 CBOWCTBAM, KUCIOTHI M CONH — 110
COCTaBYy;

o ONMCBHIBaTh COCTaB, CBOICTBAa M 3HaueHHE (B MpPHUPOJE M MPAKTUYECKOH
JesITeTbHOCTH YeIOBEKa) MPOCThIX BEIIECTB — KUCIIOPO/Ia U BOJAOPOAA;

J MI0JTB30BaThCS JTA00PaTOPHBIM 000PYJOBAaHUEM U XUMUYECKOW TOCY/I0H;

. IPOBO/ITh HECIOKHbIE XWMHUYECKHE ONBITHI W HAOIIOJNECHHS 32 WU3MEHEHHEM

CBOMCTB BEIIECTB B MPOIIECCE UX MPEBPALIEHUN; COOMIOAATh MTPaBIla TEXHUKN 0€30I1acHOCTH
[IPH TIPOBEJICHUU HAOIIOZCHUH U OIIBITOB;

o pa3nuyaTh SKCIEPUMEHTAILHO KUCIIOTHI U IIEJI0YH, MONb3YSICh WHANKATOPAMHU;
0CO3HATh HEOOXOIUMOCTh COONIOJIEHHS Mep O0e30MacHOCTH NpPU OOpAIlleHWH C KUCIOTaMHU H
IeI09amMH.

. KrnaccudunupoBaTs MHOTO00pa3ne XUMHUYECKUX PEAKIIUN

. M3yuut cBoilcTBa METAJJIOB, HEMETAILJIOB U UX COEIMHEHU I

BbINYyCKHUK nOIYyuUm 603MOMHCHOCHIL HAYUUMBCA .

® TPaMOTHO OOpAaIATHCS C BEIIECTBAMU B TTOBCETHEBHON JKHU3HM;

® OCO3HaBaTh HEOOXOJMMOCTh COOJIOJICHHS TPaBWJI  DKOJIOTMYECKH Oe301acHOro
TOBEJICHUS B OKPY>Kalolllel MPUPOIHON CPEIE;

® JIOHMMAaThb CMBICI H HCO6XO}II/IMOCTL CO6J]I-O}1€HI/I51 HpﬁﬂHHC&HHﬁ, npeajiara€MbaiX B
WHCTPYKIUSX 10 NCMIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH H JIP.;

® JHCIIONB30BaTh TPHOOPETEHHBIC KIIFOYEBBIC KOMIIETEHTHOCTH TIIPH  BBITOJHEHUH
HCCIIEIOBATEILCKUX TIPOCKTOB MO HM3YYEHUIO CBOWCTB, CIIOCOOOB TONYYCHHSI W PaACIIO3HABAHUS
BEIIIECTB;

® pa3BHBaTh KOMMYHHUKAaTHBHYIO KOMIIETEHTHOCTb, HCIIONB3YSl CpEICTBA YCTHOTO |
MUCHbMEHHOTO OOINEHHS, MPOSBISITh TOTOBHOCTh K YBAXKCHHUIO WHOW TOYKH 3pEHUS TIpU
00CY)XIIEHUN PE3yIbTATOB BHITIOJTHEHHOW pa0OOTHI;

e OOBEKTUBHO OIEHMBAaTh HWH(GOPMAIMIO O BEMIECTBAX M XHWMHYECKHX IPOIECCax,
KPUTHYECKH OTHOCHUTBCS K TICEBJAOHAYyYHON wWH(OpManuu, HEIOOPOCOBECTHOH peKiIaMe,
KacaroIleics NCIOIb30BaHUS PA3TUYHBIX BEIIECTB.

Ilepuoauyeckuii 3aKoH U MepuoaMYecKas cucreMa XumMudeckux jiemeHToB JI.W. MenaeseeBa.
CTtpoenue BenecTna.
Bremyckuuk wayuumcs:
o KJIACCU(UIIPOBATh XUMHUYECKUE AIIEMEHTHl Ha METAJIIbI, HEMETAJUII, JIEMEHTHI,
OKCHJIBI ¥ THIIPOKCHIBI KOTOPBIX aM(OTEPHBI, U WHEPTHBIE JIEMEHTHI (Ta3bl) IS OCO3HAHUS
Ba)KHOCTH YIOPSIOYEHHOCTH HAYYHBIX 3HAHMIA;

. pacKpbIBaTh CMBICI nepuoandeckoro 3axkona .. Menneneea;

. OIMCHIBATh M XapaKTEPU30BaTh TaOIMUHYIO (OPMY MEPUOIUYECKONW CHUCTEMBI
XUMHYECKUX JIEMEHTOB;

. XapaKTepU30BaTh COCTAB aTOMHBIX AJEp M PACHPEACICHNE YHCIA 3JIEKTPOHOB 110

QJICKTPOHHBIM CJIOSAM aTOMOB XHMHUUYCCKHUX JJICMCHTOB MaJlbIX IMEPUOAOB nepnoz[nquKoﬁ
CHUCTEMBI, a TAKXKXC KaJIud U KaJIbIUA,

° pasnuYaTh BHIBl XUMHYECKOW CBS3W: HWOHHYIO, KOBAJIEHTHYIO TOJISAPHYIO,
KOBAJICHTHYO HEMOJSPHYIO U METAINTNIECKYIO;

° n300pakaTh DJIEKTPOHHBIC (OPMYJBI BEIIECTB, OOPA30BAHHBIX XUMHYECKUMHU
CBSI3SIMH Pa3HOT'O BUJIA;

° BBIABJISITh 3aBUCUMOCTb CBOMCTB BELIECTBA OT CTPOCHHUSI €0 KPUCTAJUIMYECKOM
penieTky (HOHHOH, aTOMHOW, MOJICKYJISIPHOM, METAJUTHYECKON );

. XapaKkTepu30BaTh XUMHUYECKHE JJIEMEHTHI M HUX COCJUHEHUS Ha OCHOBE
TTOJIOXKEHUS DJIEMEHTOB B IIEPUOAMYECKON CUCTEME U 0COOEHHOCTEH CTPOSHUS MX aTOMOB;

. ONKCHIBATL  OCHOBHBIE  MpeAnocbulkM  OoTKpbiTus .M. MenneneeBsiMm

NepuogUYICCKOro 3aKkoHa H nepno;:mqecxoﬁ CUCTEMBI XMMHYCCKHX  OJIEMCHTOB H



MHOT000pa3HyI0 HAyYHYIO JESITENbHOCTh YYEHOTO;

L4 XapaKTCpHU30BaTb HAYYHOC W MHUPOBO33PCHUCCKOC 3HAUCHUC IMEPUOANYCCKOIO
3aKOHa U nepnozquCKoﬁ CUCTEMBI XUMHWYCCKHX DJICMCHTOB I[H MeH)leﬂeeBa;
L4 OCO3HAaBaTb HAYYHBIC OTKPLITUA KaK PEIYJIbTAT AIUTCIbHBIX Ha6J'IIOILeHHI>i,

OIIBITOB, Hay‘{HOfI IMMOJIEMUKH, ITPCOAOJICHUA pr,[[HOCTCﬁ 1 COMHCHUIA.
BbIHyCRHI/IK nOJIyuuUm 603MOHCHOCMb HAYUUMBCA .

. 0CO3HABaTh 3HAYCHUE TECOPETUUYCCKUX 3HAHUW IS MPAKTHUUCCKOU MEATETbHOCTH
YEIOBEKa;

o OIUCHIBaTh M3YYCHHBIC OOBEKTHI KaK CHCTEMBI, IIPUMEHSSI JIOTHKY CHCTEMHOI'O
aHaJn3a;

o MPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSX IMEPHOIUYCCKON CUCTEMBl XUMHYCCKUX
3JIEMEHTOB Il OOBSICHESHHS U TIPEIABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

o pa3BuBaTh HMHGOPMAIMOHHYIO KOMIICTEHTHOCTh IOCPEJICTBOM  YIIIYOJICHHUS

3HAaHUW 00 MCTOPUU CTAHOBJICHUS XMMHYECKOH HAyKH, €€ OCHOBHBIX IIOHSTHH,
MEPUOJUYECKOT0 3aKOHA KakKk OJIHOTO M3 BaXKHEMIIMX 3aKOHOB MPUPOABI, a TaKXKE O
COBPEMEHHBIX JOCTHKEHUSX HAYKA U TEXHUKHU.

MHoroo0pa3ue XUMHYECKUX PeaKIuii.
BeInyCKHUK Hayuumcs:

. OOBSICHATH CyTh XMMHYECKUX MPOIECCOB;
. Ha3bIBaTh PU3HAKYU U YCIIOBUS NIPOTEKAHUS XUMUUECKUX PEAKLINI;
J YCTaHaBJIMBATh IPHUHAJICKHOCTh XUMHUECKON PEAKIIUU K ONPEACIEHHOMY THUITY

0 OJTHOMY M3 KJIACCH(HUIINPOBAHHBIX TPH3HAKOB!
1) o yucny M cOCTaBy MCXOMHBIX BEIISCTB W MPOIYKTOB PEaKIUU (PEAKIIUM COCAUHEHHUS, Pa3IOKCHHS,
3aMeIIeHns U 0OMEHa);
2) 10 BBIACTICHUIO WJIH MTOTJIOMICHUTO TEIUIOTH (PEaKITul IK30TEPMUIECKHAE U DHIOTCPMHIECKHE);
3) 1O M3MEHEHWIO CTENEeHEeH OKHCICHUS XMMHYECKHX JJIEMEHTOB (OKHCIHTENHHO-BOCCTAHOBUTEIBHEIC
peaKInm);
4) mo oOpaTHMOCTH Ipoliecca (peakiiui 00paTuMbIe M HEOOPAaTUMBIE);

) Ha3bIBaTh (PAKTOPHI, BIUSIONINE Ha CKOPOCTh XUMHUICCKUX PEaKITHIA;
) Ha3bIBaTh (PaKTOPHI, BIHUSIONINE Ha CMEIICHHE XUMUYIECKOTO paBHOBECHS,
) COCTaBJISATh YpaBHEHHS OSJIEKTPOIUTHYECKOW IHCCOIMAIMHA KHCIOT, MIeTOYeH,

CoJIell; TIOJMHBIE W COKpalleHHbIE WOHHBIE YypaBHEHHWS peakiuii oOMeHa; ypaBHEHHS
OKHCITUTENHHO - BOCCTAHOBUTENBHBIX PEAKITHIA,

. IIPOTHO3UPOBATh MPOIAYKTHl XMMHUYECKUX peakuui mo ¢opmynaM / Ha3BaHHIM
HCXOIHBIX BEILECTB; ONpPeNeiTh UCXOIHbIE BellecTBa 10 GopMysaaM / Ha3BaHUSAM IIPOAYKTOB
peakuuu;

. COCTaBIISITh yYPaBHEHHUSI PEAKLHUi, COOTBETCTBYIOIIMX IOCIEIOBATEIbHOCTU
(«eroukey) npeBpalleHNii HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB,;

. BBUIBJIATh B IIPOLECCE SKCIEPUMEHTa IPHU3HAKH, CBHICTEIBCTBYIOIIME O
MIPOTEKaHUU XUMUYIECKON PeaKIui;

. FOTOBUTBH PACTBOPHI C ONPEAEICHHON MacCOBOM OJIEH pAaCTBOPEHHOT'O BEIIECTBA;

. OIpENeNsITh XapakTep Ccpelnsl BOAHBIX PACTBOPOB KHCIOT W LIENOYEH IO
W3MEHEHUIO OKPACKHU MHAUKATOPOB;

J MIPOBOANTH KAaueCTBEHHBIE PEAKLUUH, NOATBEPXKAAIOIINE HAIWYME B BOIHBIX

pacTBOpax BEHICCTB OTACIIbHBIX KATUOHOB U AaHUOHOB.
BbIHyCKHI/IK nOJIYy4YUm 603MONHCHOCHb HAYUUMbCA .

L4 COCTAaBJIATH MOJICKYJISIDHBIC W IMOJIHBIC HMOHHBIC YPABHCHUA I10 COKPAIICHHBIM
HWOHHBIM YPaBHCHUAM;

L4 OPUBOAUTDH ITPUMEPHBL pCaKHHﬁ, MOATBCPIKAAOIUX CYIICCTBOBAHNEC B3aUMOCBA3U
MCKAY OCHOBHBIMH KJIaCCaMH HCOPraHUYCCKUX BCIICCTB,

L4 NPOrHO3UpOBaTh PE3YJIbTAThI BO3,I[€I71CTBPI$I PAa3INYIHBIX q)aKTOI)OB Ha CKOPOCTb
XHMHYECKOI pCaKuunu;

L4 MOPOrHO3UpPOBATh PE3YJIbTAThI BO3,Z[€I>1CTBH$[ Pa3JINYHBIX (baKTOpOB Ha CMCIICHUEC

XUMHUYCCKOI'0 paBHOBCCHUS.



MHuoroo0pa3ue BeniecTs.
BoIlTyCKHUK Hayuumca:

. ONpPENENATh MPUHAUIEKHOCTh HEOPraHUYECKUX BELIECTB K OJHOMY H3
M3YYCHHBIX KJIaCCOB/TPYIIT: METAJUTBI M HEMETAJUIbI, OKCUIBI, OCHOBAHUSI, KUCIIOTHI, COJIY;

° COCTaBJIATh (POPMYJIBI BEIIECTB 10 UX HA3BAHUSIM;

. ONPENENATh BaJIEHTHOCTh U CTEIIEHb OKMCIIEHUS 3JIEMEHTOB B BELIECTBAX;

. COCTaBIATh (HOPMYJIbI HEOPTaHMYECKHMX COCAMHCHUN TI0 BAJICHTHOCTSAM U

CTCIICHAM OKHCJIICHUSA DJJICMCHTOB, a TaKXKC 3apsgJaM HWOHOB, YKa3aHHbBIM B Ta6J'II/I]_[C
PacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEH;

L O6T)SICH$[TI) 3aKOHOMepHOCTI/I N3MCHCHUA (1)PI3I/I‘{CCKI/IX U XUMHNUYCCKUX CBOI7[CTB
HpOCTI)IX BCOICCTB M WX BBICHIMX OKCHUJOB, O6pa3OBaHHI:IX 3JIECMCHTaAMHU BTOpOFO u Tperbero
TIEPHUO/IOB;

L] Ha3bIBAThH 061111/16 XUMHNYCCKUEC CBOﬁCTBa, xapaKTeprle JUJIA rpyrm OKCHIOB:
KHUCJIIOTHBIX, OCHOBHBIX, an)OTepHLIX.

. Ha3bIBaTh OOINME XMMHYECKHUE CBOMCTBA, XapaKTEPHbIC I KaKIOro Kiacca
BEIICCTB;

. IIPUBOJUTE [PUMEPHl PEAKLUN, IOATBEPKIAIMMUX XHUMHUYECKAE CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUM U CONEN;

° OTPEENATh BEMIECTBO — OKUCIUTENh M BEMIECTBO — BOCCTAHOBHUTENh B
OKHUCJIUTEITFHO — BOCCTAHOBHUTEILHBIX PEAKITUNAX;

. COCTAaBJISITH DJICKTPOHHBIN OallaHC MO MPEIIOKEHHBIM CXeMaM PEaKITnii;

. MPOBOJIUTEL JIA0OPATOPHBIC OIMBITHI, IMOJTBEPKIAIONINE XUMHUYECKHE CBONCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUIECKHUX BEIIECTB;

° MIPOBOJUTE JTA0OPATOPHBIE OIBITHI IO TIOMYYECHUIO M COOMPAHUIO Ta3000pa3HBIX

BEIIIECTB: BOJOPOJA, KHCIOpPONa, YIJIEKUCIOro ra3a, aMMHaKa; COCTaBIISTh ypaBHEHHS
COOTBETCTBYIOIIMX PEAKITUH.

BbInycKHUK NOJTYYUT 603MOHCHOCHIL HAYUUMbCA .

* IPaMOTHO 00paIaThcs C BEMIECTBAMH B TIOBCEJTHEBHOM JKU3HM;

* 0CO3HABATh HEOOXOAUMOCTH COOJIOICHNUS TIPABUIT DKOIOTUIECKU 0€30MacHOro MOBEICHUS B

OKpYy’Karolllel MPUPOAHON CPEJIE;

* MIOHUMATh CMBICT M HEOOXOAWMOCTH COONIOACHUS MPEINHCAHHUN, MpenjaraeéMblx B MHCTPYKIHAX TI0

WCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U Jp.;

* WCIIONIb30BaTh MPHOOPETEHHBIE KIFOYEBBIE KOMIETEHTHOCTH TIPH BBITOJHEHWH HCCIENOBATEIbCKIX

MIPOEKTOB T10 H3yYEHHIO CBOICTB, CITOCOOOB TOTYYEHHUS U PACIIO3HABAHUS BEIIECTB;

* pa3BHBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIIONB3YyS CpPEACTBA YCTHOM W THCHMEHHOU

KOMMYHUKaIlMA TpHU paboTe ¢ TeKcTaMHu y4eOHWKa W JIOTOJHUTENHFHOW JHUTEPAaTypoOil, CIIPaBOYHBIMHU

TaONHIIaMH, TPOSABIATH TOTOBHOCTh K YBXXEHHIO WHOM TOUYKH 3PEHUS MPH OOCYKIEHHH Pe3yTbTaTOB

BBITIOJTHEHHOM paboOTEHI;

* OOBEKTMBHO OIICHWBATh WH(POPMAIIMIO O BEIIECTBAX W XHMHUYECKHX TIPOIEccaX, KPUTHIECKU

OTHOCHTBCS K TICEBJIOHAYIHON HMH(OPMAIINU, HEMOOPOCOBECTHOM peKiiaMe, Kacarolelcsl HCIIOIb30BaHUS

Pa3TUYHBIX BEIIECTB.

* OCO3HABATh 3HAYCHNE TEOPETUIECKUX 3HAHUH IS TPAKTHUECKON AeATEIHbHOCTH YETOBEKa;

* OMICHIBATh H3yYEHHBIE OOBEKTHI KaK CHCTEMBI, IPUMEHSSI JIOTHKY CHCTEMHOT'0 aHAIIN3a;

* TIPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSAX NEPUOMUYECKOH CHUCTEMbl XHMHUYECKHX JJIEMEHTOB s

OOBSICHEHUS U TIPEIBUICHUS] CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BuBaTh WH(GOPMAIMOHHYIO KOMIIETEHTHOCTh ITOCPEICTBOM YIIyOJIIeHWs 3HaHUH 00 HCTOPUH

CTaHOBJICHUS XUMHUYECKON Haykd, €€ OCHOBHBIX TOHSTHH, MEPHOAMYECKOT0 3aKOHA KaK OJHOTO M3

BKHEHIITNX 3aKOHOB IPUPOJIBI, & TAKXKE O COBPEMEHHBIX JIOCTHKEHUAX HAYKU U TEXHHUKH.

* COCTaBIISITh MOJICKYJISIDHBIE U TIOJTHBIE HOHHBIE YPaBHEHUS 10 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* MPUBOAMUTH MPUMEPHI PEAKIIH, TOATBEPXKIAIONINX CYIIECTBOBAHHE B3aUMOCBS3H MEXKIy OCHOBHBIMU

KJIACCaM¥ HEOPTaHWYECKHUX BEIECTB;

* IIPOTHO3MPOBATH PE3yJIbTAThl BO3ACHCTBUS PA3INYHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKOM

peaKxImy;

* MPOrHO3UPOBATH PE3yJAbTaThl BO3JCHCTBHS PA3NMYHBIX (JAKTOPOB HA CMEIIEHHE XHUMHUYECKOTrO

paBHOBECHSL.

* IPOTHO3UPOBATh XUMHUUECKUE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBA U CTPOCHHUS;



¢ IIPOrHo3npoBaATH CII0OCOOHOCTD BCIIECCTBA TMPOABJIATH OKUCIUTCIBHBIC WKW BOCCTAHOBUTCIBHBIC
CBOMCTBA C y‘{eTOM CTEICHEN OKUCICHUS 3JIEMCHTOB, BXOJAIIIUX B €0 COCTaB,
* BBIBJISITH CYILICCTBOBAHUE TeHETUYECKOM B3aHMMOCBSI3H MCKIY BCUHICCTBAMMU B PAAY: IMPOCTOC BCIICCTBO
— OKCHJ — I'MAPOKCUJ — COJIb,
¢ OPraHu30BbBIBATH, MMPOBOAUTL YYCHUUYCCKUC IMPOCKTHI MO HUCCIICIOBAHUIO CBOMCTB BEIICCTB, UMCIOIIIUX
Ba’XHOC IMPAKTHYCCKOC 3HAYCHUC.
BI)IHYCKHI/IK IMOJIY4IUT BO3MOXHOCTb HAYYUTLCA:
* IPaMOTHO O0palIaThcs ¢ BEIIECTBAMU B MTOBCETHEBHOM JKU3HU;
* OCO3HaBaTh HEOOXOJUMOCTh COOJIIOIEHUS TIPABHIT SKOJIOTMUECKH O€30MacHOr0 MOBEJICHUS B
OKpYyXarolllel MpUpOIHON cpee;
¢ [IOHUMATh CMBICII U HCO6XOI[I/IMOCTI> COGHIOI[CHI/ISI HpeIIHPIC?lHHfI, npeajiara€MbiX B MHCTPYKIHUAX I10
WCIIOJTb30BaHUIO JIEKAPCTB, CPEICTB OBITOBON XMMHUH U JIP.;
® UCIIOJB30BaATh HpI/IO6pCTéHHBIe KIIFOYCBBIC KOMIICTCHTHOCTHU NIPH BBIITOJIHCHHUU UCCIICJOBATCIILCKUX
MIPOEKTOB 110 U3YUYEHUIO CBOWCTB, CIOCOOOB TIOTYYESHUS M PacIiO3HABaHUS BEIICCTB;
* pasBUBATb KOMMYHUKATHUBHYIO KOMIIETCHTHOCTD, UCII0JIL3Ys CPEACTBA YCTHOﬁ U MUCbMEHHOU
KOMMYHUKAIIMH TIPH paboTe ¢ TEKCTaMH YI€OHHMKA W IOTIOTHUTEIHHON JINTEPATYPOMd, CIPABOYHBIMHU
Ta6J'II/IIIaMI/I, MMPOABJIATL TOTOBHOCTDH K YBAKCHUIO WHOU TOYKH 3pCHU IIPpU O6CY)K,ZICHI/II/I PE3yIbTaTOB
BBINOJIHEHHOM palboThI;
* 00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO 0 BCIIECTBAX U XUMUYCCKHUX MTPOLCCCAX, KDUTUUCCKA
OTHOCHUTbHCA K IICEBJIOHAYYHOI MH(OpMAIMK, HEAOOPOCOBECTHON peKIaMe, Kacarouencs
HCIIOJIb30BaHU Pa3/IMYHBIX BCIICCTB.
¢ OCO3HAaBAaTb 3HAYCHUE TCOPCTUUCCKUX 3HAaHUU JJIA HpaKTH‘IeCKOﬁ JCATCIIbPHOCTHU YCIJIOBCKA,
¢ OIMMCBhIBATHb U3YyUYCHHBIC 00BEKTHI KaK CHUCTCMBbI, IPUMEHAA JIOTUKY CUCTCMHOI'O aHaJIM134a,
¢ IPUMCHATDH 3HAHUA O 3aKOHOMEPHOCTAX HepHO)IquCKOﬁ CHUCTEMBI XUMHNYCCKUX DJIEMCHTOB JIs1
00BSCHEHNS U TIPEIBUICHNS CBONCTB KOHKPETHBIX BEIIIECTB;
* pa3BUBaTh HHPOPMAITHOHHYIO KOMIIETEHTHOCTh ITIOCPEICTBOM YIIIyOIeHUs! 3HAaHUN 00 NCTOpUHN
CTaHOBJICHHS XMMUYECKOH HAyKH, €¢ OCHOBHBIX MOHATHH, IEPUOIMYECKOT0O 3aKOHA KaK OJJHOTO U3
BaXHEUIIINX 3aKOHOB IIPUPOJIBI, & TAKXKE O COBPEMEHHBIX JTOCTHKECHHUSIX HAYKH U TEXHUKH.
* IPUBOJUTH MPUMEPHI PEAKIIH, TOATBEPKIAIONINX CYIIIECTBOBAHNE B3aMMOCBSI3H MEXKILY
OCHOBHBIMH KJIaCCaMH HEOPTaHHMUYECKHX BEILECTB;
* BBISIBJIATH CYIIECTBOBAHHME T'€HETHUECKON B3aUMOCBSI3U MEKIY BEIIECTBAMH B PSLY: IPOCTOE
BEIIECTBO - OKCH/I - THIIPOKCH] - COJIb;
* OPraHU30BBIBATH, IPOBOJAUTH YICHUYECKHUE IPOEKTHI [0 UCCIIEIOBAHNIO CBOWCTB BEIECTB,
MMEIOIIUX BAYKHOE MPAKTUIECKOE 3HAYCHUE.

Juunocmmnuie, memanpeomemmusle u npedmemmusle pe3yibmamsl 0C60EeHUA yUedH020 npeomema

«Xumusan

JIMYHOCTHBIMU PE3yIbTATAMH U3YUEHUS MPeIMeTa « XUMHUSD SBISIOTCS CIEeIYIOLIIe YMEHUS:
- Bocriutanue poccuiickoid TpakIaHCKOM UICHTUYHOCTH: TATPUOTU3MA, JTIOOBH U YBaXKEHHUE K
OTeuecTBy, 4yBCTBO TOPAOCTHU 32 CBOIO POnuHY, 32 pOCCHICKYIO XUMHUYECKYIO HAYKY
- ®opMUpOBaHUE LEIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU M OOIIECTBEHHOM MPAKTUKH, a TAK)KE COLUAIEHOMY, KYJIbTYPHOMY, S3IKOBOMY U
TYyXOBHOMY MHOT000pa3uio COBPEMEHHOI0 MUpa
- ®opMUpOBaHNE OTBETCTBEHHOI'O OTHOIICHHUS K YYEHHIO, TOTOBHOCTH M CITIOCOOHOCTH K
CaMOpa3BUTHUIO U CaMOOOPa30BaHHIO HA OCHOBE MOTHBAIIMU K OOYUEHHIO U TTO3HAHUIO, BEIOOPY
npoQHILHOr0 00pa30BaHUs HA OCHOBE HH(POPMAIIUH O CYIIECTBYIOMIUX MPOPECCUIX U THYHBIX
npoQecCHOHANBHBIX MpeanoYTeHnid. OCO3HaHHOMY MTOCTPOCHHIO WHAWBUIYAbHBIX
00pazoBaTeIbHBIX TPACKTOPUHN C YUETOM YCTOWYMBHIX NTO3HABATEIHHBIX HHTEPECOB
- (hopMHpOBaHNE KOMMYHUKAaTHBHON KOMIIETEHIIMH B 00pa30BaTEIbHOM, O0IIECTBEHHO MOJIE3HOM,
y4eOHO — UCCIIe0BATEIbCKON, TBOPUECKOM U APYrHX BUAAX NS TEIBHOCTH
- ®opMupoBaHHe U TOHMMaHUE LIEHHOCTH 3/I0POBOro U 0e310nacTHOro o0pasa *Ku3HH, YCBOCHUE
NPaBUJ WHAWBUAYAJIHHOTO U KOJUIEKTUBHOI'O O€30I1aCHOTO MOBEJICHHS B YPE3BbIYAMHBIX CUTYaIUsX,
YT OXKIAIOIINX JKU3HU U 310POBbIO JItO1EH
- ®opMupoOBaHHE MMO3HABATENILHON HH(POPMAIIMOHHOHN KYIBTYpBL. B TOM umciie pa3BUTHE HABBIKOB
CaMOCTOSITEBHOI paboThl ¢ y4eOHBIMHU MTOCOOUSIMU, KHUTAMH, JIOCTYITHBIMA HHCTPYMEHTAMH U
TEXHUYECKUMH CPEICTBAMU HH(POPMAITHOHHBIX TEXHOIOTHI



- @opMHPOBaHUE OCHOB 3KOJIOTMYECKOr0 CO3HAHUS Ha OCHOBE IIPU3HAHUS LIEHHOCTHU KU3HU BO BCEX
€€ TPOSBIICHUSX U HEOOXOJUMOCTH OTBETCTBEHHOI'O , OEPEKHOI0 OTHOIIEHHSI K OKpYXKaloIeh cpejie
-Pa3BuTHE rOTOBHOCTH K PEIICHUIO TBOPUECKUX 3a/1a4, yMEHUE HaXOAUTh aJJIeKBAaTHbIE CIIOCOOBI
MOBEICHUS ¥ B3aUMO/ICICTBHE C TapTHEPAMHU BO BpeMs yueOHON U BHEYUEOHOM NesITeNbHOCTH,
CIIOCOOHOCTHU OLIEHMBATh IPOOIEMHBIE CUTYaLlUU

MeTanpeaMeTHBIMHU PE3yJIbTaTaMU U3y4eHUs Kypca « XUMUs» ABJIsIeTCs] JOpMUPOBaHHE
YHUBEpCAIbHBIX yueOHbIX AeicTBuil (VY ).

Iosznasamenvuvie YVJI:

- CamocTOATENHHO OOHAPYKUBATH U (HOPMYIUPOBATH YUEOHYIO POOIEMY, ONPENETATh LIETh
y4eOHOM AeATeIbHOCTH, BEIOUpPATh TeMY pabOThI

- BoiiBurartes Bepcuu peieHust poodaeMbl, 0CO3HaBaTh KOHEUHBIN pe3ynbTaT, BEIOUPATh U3
MIPEUIOKEHHBIX M HCKAaTh CAMOCTOATEIIBHO CPEJCTBA JOCTHKECHHUS 1ISITH.

- CocTaBysATh (MHIMBUAYATIbHO UIIH B IPYIIIE) IUIAH PeIIeHus MPoOIeMbl (BBITOIHEHHS TPOEKTA).

- Pabotas no many, cBepsATh CBOM JEHCTBUS C LENIBIO U, TPU HEOOXOAMMOCTH, UCIIPABIIATH OLIMOKU
CaMOCTOSITENIBHO.

- B nuanore ¢ yuanTenem cOBEpIIEHCTBOBATh CAMOCTOATEIBHO BHIPAOOTAHHBIE KPUTEPUH OLICHKH.
Kommynuxamuenvie YYJI:

- CaMOCTOATEIBHO OPraHN30BbIBATh YU€OHOE B3aMMO/ICHCTBHE B IpyIIe (ONpeaesTh OOIIue ey,
pacripenensiTh pojH, J0rOBapuBaThCS APYT C APYTOM U T.1.).

CpenctBom GopMupoBaHHsI KOMMYHHKATHBHBIX Y Y [l ciry)KaT TEXHOIOTHS MPOOIEMHOTO TUaiora
(moOy>kaaronuii 1 NOABOAALIMM JUAjor) 1 paboTa B MaJbIX IPYIax, a TAK)Ke UCIOIb30BAHUE HA
YpOKax 3J€MEHTOB TEXHOJIOTUH HPOIYKTUBHOT'O YTEHUSI.

IIpeaMeTHBIMH pe3yabTaTaMH U3YUEHHS MTpeaMeTa « XUMHUS» SABISIOTCS

- ®opMrpoBaHHE NEPBOHAYATBHBIX CUCTEMATU3UPOBAHHBIX MTPEJICTABICHUN O BEIIECTBAX, UX
MIPEBPALICHHUSX W IPAKTUIECKOM IPUMEHEHNH; OBJIJICHNE OHATHIHBIM amapaToM 1
CHMBOJINYECKUM SI3BIKOM XHUMHU;

- Oco3Hanue 00BEKTUBHO 3HAYMMOCTH OCHOB XMMUYECKOH HAyKH KaKk 00JIaCTH COBPEMEHHOT O
€CTECTBO3HAHUS, XUMUYECKUX MTPEBPAIIECHUI OPTaHUUECKIX M HEOPTaHNUECKUX BEIIECTB KaKk
OCHOBBI MHOTHUX SIBJICHUH JKUBOH ¥ HEXKUBOW TIPUPOJIBI; YTITyOJIeHNE TIPECTaBICHUH O
MaTepHaIbHOM €HHCTBE MHPA;

- OBnasieHre OCHOBaMH XMMHUYECKOH IPaMOTHOCTH: CIIOCOOHOCTBIO aHATTU3UPOBATH U OOBEKTHBHO
OLICHUBATD )KU3HEHHBIC CUTYAIlHH, CBI3aHHBIC C XUMHUEH, HaBBIKaMH 0€30I1aCHOT0 00paIeHus ¢
BEIIECTBAMH, HCIIOIb3YeMbIMU B TIOBCEIHEBHOM JKU3HU; YMEHUEM aHAIN3UPOBATh U IUIAHUPOBATH
HKOJIOTHUYECKH 0e30I1acHOE MOBEICHHUE B LENSAX COSPEKEHUS 310POBbS U OKPYKAIOIIEH Cpelbl;

- ®opMHpOBaHNE YMEHHH YCTaHABINBAThH CBSI3H MEXy PEealbHO HAOII01aeMbIMU XUMHUYECKIMU
SBIICHUSIMU U [TPOIIECCAMHU, TIPOUCXOJSIIIUMH B MUKPOMHPE, O0BSICHATH IPUYNHBI MHOT000pa3us
BEIIECTB, 3aBHCUMOCTb UX CBOMCTB OT COCTaBa M CTPOCHHUS, a TAK)KE 3aBUCUMOCTb IPUMEHEHHUS
BEIIECTB OT UX CBOMCTB;

- [IproOpeTeHust OnbITa UCIIOIB30BaHUS PA3TUYHBIX METOI0B U3YUSHHS BEIIECTB; HAOIIOCHNUS 32
UX MPEBpAICHUSIMU TIPU TIPOBEACHUH HECIOKHBIX XUMHUECKHX SKCIIEPUMEHTOB C UCIIOIb30BaHUEM
nabopaTopHOro 000pYAOBaHHS U IPUOOPOB;

- YMeHune OKa3bIBaTh NEPBYIO MOMOILb MIPU OTPABJICHUSAX, 0XKOTaX U APYTHX TPaBMax, CBS3aHHBIX C
BEIIECTBAMH U JIAOOPATOPHBIM 000pyI0BaHUEM;

- OBnasieHre MpueMaMu padboThl ¢ MHPOPMAIIUEH XUMUYECKOTO COIEpKaHUS, TIPEJACTaBICHHOH B
pasHo dopme (B Bue TekcTa, popmyi, rpaduKoB, TAOJIUYHBIX JaHHBIX, CXeM, poTorpaduii u ap.)

- Co3ganue OCHOBBI 15t (JOPMUPOBAHUS MHTEPECA K PACIIMPEHUIO U YTIYOICHHIO XUMHYECKUX
3HaHUH U BBIOOpa XMUMHUH KaK MPOGUIEHOr0 PEAMETa IPH MEePEeXoe Ha CTYNEHb CPETHETO
(momHOT0) 001IeT0 00pa30BaHMsl, a B JAIILHEHIIIEM U B KauecTBe Cepbl CBOE MPOQECCHOHAIBHOM
JeATEIIbHOCTH,

.- ®opMHpoBaHHE NMPEJCTABICHUN O 3HAYCHUH XUMUUECKON HayKu B PELICHUH COBPEMEHHBIX
9KOJIOrMUYECKUX MPo0JIEM, B TOM YUCIIE B IPEAOTBPAILEHUN TEXHOTCHHBIX U SKOJIOIMUECKUX
KaracTpod.

Oowan xapakmepucmuka yuedHo20 npoyecca:

Ocnosnvie mexnono2uu ooyuenun:



ITporpamma kypca «XuMHI» TOCTPOCHA HA OCHOBE CITUPATBHOM MOJICIH, TPEAyCMaTPUBAIOIICH
MOCTENICHHOE Pa3BUTHE U YIIyOJICHUE TCOPETHUCCKUX MPEACTABICHUH MPU JIMHCHHOM
O3HAKOMJICHUHU C SMIITMPUICCKUM MATCPHUATIOM

Tectsl, camocTosITENIEHBIE pad0Ta, KOHTPOJBHBIE PA0OTHI, YCTHBIN OMPOC, 3aLIUTA
HCCIIeIOBATEIIbCKUX PadoT.

[Tpeobnanaromumu hopMaMu TEKYIIET0 KOHTPOJIS SIBJISIFOTCS CAMOCTOSATEIILHBIC M KOHTPOJIbHBIC
paboThl, pa3muyHbIe TeCTOBbIE (hOpMBbI KOHTPOJIS. [IpOMEXyTOUHBINM U HTOTOBBIN KOHTPOJIb
MPOBOJUTCS B (DOpME KOHTPOJILHBIX paboT

Cooepotcanue Kypca xumuu 8 Knacc

Ne n/m | Pa3nesibl nmporpaMmmbl KounuecTBo KounuecTBo KounuecTBo
4yacoB KOHTPOJIbHBIX NMPaKTHYECKUX
pa6oTt pabor
1 OCHOBHBIE IOHATHS XUMHH 54 3 6
(YpOoBEHb aTOMHO — MOJICKYJISIPHBIX
MIpeICTaBICHHH)
[Tepuonnueckuii 3aKOH U 7 - -
TepuoarudecKasl CucTeMa
XUMHUYECKnX 3iementoB [[. 1.
MenneneeBa. CTpoeHue aTroma
Crtpoenue BemecTBa. Xumuueckast | 7 1 -
CBSI3b
HUTOTO 68 4 6

Cooeporcanue Kypca 8 knacc

Pa3znesa 1. OcHOBHBIC NMOHATHA XUMHH (YPOBEHb ATOMHO- MOJICKYJIAPHBIX
NpeacTaBJIeHN)

[Ipenmer xumuu. XuMus Kak 4acTb €CTECTBO3HaHU. BeecTBa u ux csoricrsa. Meroipl
MO3HAHUS B XUMHUU: HAOMoIeHNE, SKcriepuMeHT. [Iprembl O6e3omacHoi paboThI ¢
obopynoBaHueM H BemecTBaMu. CTpoeHue miaMeHn

UYucrele BemecTBa U cMecd. CriocoObl OUKMCTKU BEUIECTB: OTCTauBaHUE, (PUIBTpOBaHUE,
BBITIAPUBAHUE, KPUCMALIU3AYUS, Oucmuiiayus. PU3ndeckre U XUMHUYECKUe SBICHUS.
Xumudeckue peakuuu. [Ipu3Haku XUMHUUECKUX PEaKIUi U YCI0BUS BOSHUKHOBEHUS U TEUEHUS
XUMUYECKUX PEAKIUH.

ATOMBI , MOJIEKYJIBI U MOHBI. BeliecTBa MOJIEKYIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.
Kpucrannmaeckue u amopdHsie BemectBa. Kpucranmndeckue pereTki: HOHHAs, aTOMHas U
MOJIEKYJIApHasA. 3aBUCUMOCTb CBOMCTB BEUIECTB OT TUIMA KpUCTAITMYECKOH pemeTku. [IpocTsie u




CJI0KHBIC BEIIIECTBA. X UMUYCCKUH 3JIEMEHT. MeTamibl 1 HeMETalIbl. ATOMHAs ¢AUHHUIA MACCHI.
OrHocHTeNnbHAas aTOMHas Macca. SI3bIK XUMHUHU. 3HAKH XUMHYCCKUX JJICMECHTOB. 3aKOH
MMOCTOSIHCTBA COCTaBa BemiecTBa. XuMudeckue Gopmyibl. OTHOCUTENbHAS MOJIEKYISIpHAsT Macca.
KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTaB BEIIeCTBA. BhIyrcieHe M0 XUMUIECKIM (POpMYyIaMm.
MaccoBas 10JIsI XHMHYECKHX JICMESHTOB B CJI0KHOM BEIICCTBE
BanenTHOCTD XUMUYECKUX 37IeMeHTOB. OnpeiesieHne BAJICHTHOCTH JIEMEHTOB 10 (hopmyrnam
OuHapHBIX coeauHeHUU. COoCTaBIIeHNE XUMHUYECKUX (DOPMYII ITO BaJICHTHOCTH.
ATOMHO-MOJIEKYJISIPHOE YUCHHE. 3aKOH COXpaHEHHUS MacChl BemecTB. JKu3Hb U
nestenbHocTbM.B. JIomoHOCOBa. Xumudeckue ypaBHEHUS. THUIBI XMMUYECKUX PEAKIIUI
IIpakTnuyeckune padoThI:

e [IpaBuna TexHUKH O€30MACHOCTH MPU PadOTE B XUMHUECKOM KaOMHETe. 3HAKOMCTBO C

71a00paTOpPHBIM 000PYIOBAHUEM.

e (OuucTKa 3arpsa3HEHHON OBAPEHHOW COJIN.
Pacuernble 3agaun. BeiunciieHue OTHOCUTEIBLHON MOJIEKYISIPHOM MacChl BEIECTBA 11O
dhopmyre. Berancienue MaccoBO J0JIM JIEMEHTa B XUMHYECKOM COCIMHEHUH. Y CTAHOBJIEHUE
npocTeifiiei GopMysbl BEIIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB. Brruucienus no
XUMUYECKUM YPaBHEHUSM MacChl MM KOJIMYECTBA BEIIECTBA MO U3BECTHOM Macce WIH
KOJIMYECTBY OJTHOTO M3 BCTYMAIOIINUX WIJIH MOTYYaIOIIUXCS B PEAKIIMH BEIIECCTB.
Kucnopon. Haxoxnenue B npupose. [loydenne kuciopoaa B 1abopatopun u
MPOMBIIIIICHHOCTH. DU3UYECKHE U XUMHYECKHE CBOMCTBA KUCIopoa.. [[puMeHeHne Kuciopoa.
Kpyrosopot kucnopoaa B npupone. O30H , aimoTponus Kuciopoaa. Bo3myx u ero cocras.
3ammTa aTMOC(EpPHOTO BO3AyXa OT 3arpsi3HEHUH.
Bonopon. Haxoxnenue B mpupoae. [lonydeHue Bogopoaa B 1aOOpaTOPHH U MMPOMBIIIIJIEHHOCTH.
du3nYeCcKre U XMMUYECKUE CBOMCTBA Boiopoaa. Bogopon — BoccTaHoBHUTENL. Mepbl
0e30macHOCTH Mpu padoTe ¢ BogopoaoM. [Ipumenenue Bogopoaa.
Bopa . Metoabl onpeeneHus: coctaBa BOJIbl — aHaIN3 U CUHTE3. PU3NYECKUE U XUMUYECKUE
CBOMCTBA BOJIbl. Bosa B mpupoie M ciocoObl €€ OUMCTKU. Adpaiiusi BOIbl. XUMUYECKHE
cBoiicTBa BoJibl. [IpuMenenue Bosibl. Bona — pactBoputesib. PACTBOPUMOCTD BEIIECTB B BOJE.
OnpeneneHre MacCOBOM JI0JIM PAaCTBOPEHHOTO BEIIECTBA.
KonnuectBennsie oTHOmIEHHs B xumuu. KonmnuectBo BemectBa. Mok, MouisipHast Mmacca. 3akoH
ABoraapo. MosspHbIil 00beM Ta30B. OTHOCHTENbHAS INIOTHOCTH ra30B. OOBEMHBIE OTHOIICHHS
ra3oB IPU XUMHUYECKUX PEAKIHUSIX.
Bakneiimme Kinacchl HEOPraHUYECKUX coeTMHEHMH. OKCUIBI: COCTaB, KJIacCH(PUKAIIHS.
OcHOBHBIE U KUCJIOTHBIE OKcUAbl. HoMeHkatypa okcnnoB. uznueckne U XMuMUYECKUE
CBOICTBA, MOJTyYEHUE, MPUMEHEHUE OKCHJIOB.
IMuapokcunel . Knaccudukamnus runpokcuoB. OcaoBanus. Coctas. Ilenoun n HepacTBOpUMBIS
ocHoBaHuA. HoMeHknatypa. ®u3znueckue U XUMUYECKHE CBOWCTBA OCHOBAaHMM. Peaknus
nentpanuzanuu. [lonydyenue. [Ipumenenne. AM¢poTepHbIe OKCUABI ¥ THAPOKCHIBI
Kucnotsl: cocraB, kinaccuduxaius 1 HoMeHKIatypa. dusndeckune U XMUMUYECKUE CBOMCTBA
KHUCJIOT. BBITECHUTENBHBIN psii METAJIOB
Conu.: cocraB, knaccupukalus 1 HOMeHKIaTypa. Ou3nueckue 1 XMMUYECKUE CBOMCTBA COJICH.
PactBopuMOCTS coseil B Boje. XUMUYECKHE CBOWMCTBA COJIEH CIOCOOBI MOTyUeHUs COJIeH.
[IpuMeHenue conen
['eneTnyeckasi CBSI3b MKy OCHOBHBIMU KJIaCCAMU HEOPTraHUYECKUX COCIUHEHMI.

Paszpnen 2. Ilepmoanyeckuii 3aK0H M MEPUOANYECKAS CHCTEMa XUMUYECKHUX 3JIEMEHTOB
JA.N.MenneneeBa. CTpoeHue aroma

[TepBbie MOMBITKY KIACCU(PUKAIIUN XUMUYECKUX AIEMEHTOB. [[oHATHE O TPYIIax CXOIHBIX
3JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA IETOYHBIX METAJIJIOB U raJIOr€HOB. biaropoaHele ra3bl.
[Tepuonnueckuii 3akoH J[. 1. MenneneeBa. Ilepuoanyeckas cucreMa Kak €CTECTBEHHO-HAy4YHast
KITacCU(UKAIUS XUMUUYECKUX dJIeMEeHTOB. TabnuuHas opma mpecTaBieHusl KiacCupuKaIus
XUMHUYECKUX deJeMeHTOB. CTpykTypa Tabnuiisl «[leproandeckas cuctemMa XUMUYECKUX



anemenTtoB /. 1. MenneneeBa» (kopotkas popma): A- u b- rpynmnsl, nepuosl. Puzndeckuit
CMBICII IOPSAKOBOIO JIEMEHTa, HOMEpa [eprojia, HOMepa IPyIIbl (JUIsl 3JIEMEHTOB A-TpyIiil).
Crpoenue aToMa: apo U J1EKTpoHHas 0000uka. CocTaB aTOMHBIX SIA€P: IPOTOHBI U
HeNUTpoHsbl. M30TOmBI. 3aps1 aTOMHOTO sipa, MacCOBOE YMCIIO, OTHOCUTENbHAS aTOMHAsl Macca.
CoBpemMeHnHas (HOPMYITHPOBKA MOHATHS «XUMHYECKHUH SIIEMEHTY.

DnexkTpoHHas 000J0YKa aTOMa: IOHATHE 00 YHEPTETHUECKOM YPOBHE , €T0 EMKOCTH.
3anoJHeHue AEKTPOHHBIX CJIOEB Y aTOMa 3JIEMEHTOB IIEPBOTO — TPETHETO MIEPHOJIOB.
CoBpemMeHnHas (GOpMYITHPOBKA MEPHOANYECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akoHa. Hayunsle nocrsxenus J[.M.MenneneeBa : ucnpaBieHue
OTHOCHUTEJIbHBIX aTOMHBIX MaccC, IEPECTAHOBKY XUMHUECKUX 3JIEMEHTOB B IIEPHOINUECKON
cucteme. XKuznb u nesrenbHocTs . . Menaeneena.

Crpoenne aroma. CoctaB aTOMHBIX siiep. DneKTpoHbl. M30Tomnel. CTpoeHne 31eKTPOHHBIX
0007109eK aTOMOB TIepBbIX 20 7eMeHTOB nieproaudeckoit cuctemsl J{. Y. Mennaeneena.
JlabopaTopHble onbIThl. B3anMoaelicTBre THIpoKCHa IMHKA C paCTBOPAaMU KUCIIOT U
LIETOYEH.

Pasnen 3 Ctpoenue BemectB (7 4)

SHCKTPOOTPHHaTeHI)HOCTB XUMHAYECKHX dJIEMeHTOB. OCHOBHEIE BU/AbI XUMHUYECKOU CBSI3U:
KOBaAJICHTHAsA HEIMOJISIpHAasA, KOBAJICHTHAs MOJIApHAas, HOHHAas. BajeHTHOCTE DIIEMEHTOB B CBETE
ANIeKTpoHHOU Teopuu. CTerneHb okucieHus. [IpaBuiia onpeaeneHus CTEIICHH OKUCTICHHS

JJIEMEHTOB.
Cooeporcanue Kypca 9 knacc
Ne i/m | Pa3nesbl mporpamMmbl KoanuecTBo KouanuyecTBo KosnuecTBo
4yacos KOHTPOJIbHBIX NPaKTHYECKUX
padoTt padoTt
1 MHoroo6pa3ne XUMHYECKUX 14 1 2
peakuui
2 MHuoroo6pa3ue BeniecTn 45 2 3
3 Kpatkwuit 0630p BakHEHITUX 4 - -
opranuueckux BemiecTB( OCHOBBI
OpraHUYECKON XUMUN)
4 [ToBTOpEHME 5 1
HUTOTO 68 5 5

Pazgen 1. MHOroo6pasue XuMHUECKUX peakLuit

Knaccugukanus XUMHUYECKUX peakLuil: peakui COeIMHEeHN ],

pasnoxeHus, 3amelieHus, ooMeHa. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKUCITUTENb,
BOCCTAaHOBHUTEJb, IIPOLECCHl OKHUCIEHUS U BoccTaHOBiIeHUA. (CoCTaBlIeHUE ypaBHEHUN
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI C IIOMOIIBIO METO/Ia SJIEKTPOHHOTO alaHca.
TennoBbie APPEKTHl XUMUYECKHX pEaKIMi. DK30TEPMHUUECKUE U SHIOTEPMHUYECKHE PEaAKLUU.
TepMmoxnmuueckue ypaBHeHHs. PacuéTsl 0 TEPMOXUMHUUYECKUM YPaBHEHUSIM.

CKopocTh XMMHYECKHX peakiuil. PakTophl, BIMAIOIIAE HA CKOPOCTh XUMHYECKUX pEaKLUi.
IlepBoHauanbHOE NPECTABIEHUE O KaTAIU3E.

Oo6patumeie peakuuu. [ToHsTHE O XUMUYECKOM PaBHOBECHH.




XUMHUUYECKUE PEAKIIMHN B BOAHBIX pACTBOPAX. DJIEKTPOJIUTHI U HEANEKTPoIUThl. Monbl. Katnonsl
U aHUOHBIL. [ uopamnasn meopus
pacmeopos. INEKTPOIIUTUYECKAs TUCCOLMALNS KUCIOT, OCHOBAaHUI

u coneit. Cirabbie U CHIIbHBIE AIEKTPOIHUTHI. CTEeTIeHb TUCCOLUAIUH.

Peakuun nonHoro oOMeHa. YciloBUsl TEUEHUS PEaKLIM HOHHOTO

oOMeHa /10 KOHIAa. XMMHUYECKHE CBOIICTBa OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHUH B
CBETE  TMpeACTaBIEHUN 00  DJIEKTPOJUTHYECKONW  JUCCOLMALMM M OKUCIMUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUAX.

Iouamue o eudponuze coneti.

IIpakTnuyeckune padoThI:

N3yuenune BIusHMS YCIOBUM IPOBENCHHS XUMHUYECKON PEAKIIMK Ha €€ CKOPOCTb.

Pemrenue skcniepuMeHTANIBHBIX 33124 110 TeMe «CBONCTBA KUCIIOT, COJIeH M OCHOBAHHM Kak
JNEKTPOJIUTOBY

JlabopaTopHble onbIThI: Peakiiy oOMeHa MeX 1y pacTBOpPaMHU AJIEKTPOJIUTOB

Pacyernble 3a1a4n: BeruucieHus 1o TepMOXMMUYECKUM YPABHEHUSAM PEAKIIUM.

Pasnen 2. MuorooOpa3sue BelecTn

Hemerannbl. [Manorensl. IlonokeHne B NEPUOJAMYECKONM CUCTEME XHMHUYECKHX JJIEMEHTOB,
cTpoeHue ux aromMmoB. Haxoxnenue

B npupoje. Pu3ndecKre 1 XUMUYECKHE CBOMCTBA T'AJIOT€HOB.

CpaBHuTENbHAA XapaKTEpUCTUKA TajoreHoB. [lonyueHue M MpUMEHEHHE TaJOTe€HOB. XJIOP.
dusznyecke U XuMruieckne cBorctea xiopa.llpumenenne xnopa. Xnoposogopoa. Ouznueckue
cBorictBa. [lonyuenune. ConsHas kucioTa u €€ conu. KauecTBeHHass peakuys Ha XJIOPUI-UOHBI.
PacnioznaBanue xmopuaoB, 6poMHUI0B, HOIUIOB.

Kucnopon u cepa. IlonoxeHnne B MepuoIAYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHUE
ux atoMoB. Cepa. AJUIOTPOTIHS CEPBHI.

Ouznyeckue W XuMudeckue cBoiictBa. Haxoxnenue B mnpupone. IlpumeneHune cepsl.
CepoBoaopoa. CepoBogopoHAS KUCTOTA U €€ COJIH.

KauectBennas peakius Ha cynbGua-uoHbsl. Oxcupn cepbi(IV). dusmveckue W XUMUYECKUE
cBoiicTBa. [Ipumenenue. CepHucras KucioTa u

e€ cosmn. KauectBenHas peakius Ha cyabdur-uonsl. Oxcua cepoi( VI).

CepHass KucioTa. XHWMHYECKHE CBOWCTBAa pPa30aBJICHHONW M KOHIICHTPUPOBAHHOW CEpHOU
kucnoThl. KauecTBeHHas peakuus Ha Cylnb(haTHOHbI. XUMUYECKHE PEaKIUH, JeKallie B OCHOBE
MOJIY4YEHUS] CEPHOM KUCIIOTHI B IPOMBIIUICHHOCTH. [[pMeHenne cepHOi KUCIIOTHI.

A3oT u docdop. [lonoxeHrue B nepuoAMIECKON CHCTEME XUMUYECKHX JIEMEHTOB, CTPOCHUE UX
aTOMOB. A30T, (pu3nueckue U XMMUYECKUE CBOMCTBA, MOJy4YeHHE U MpumeHeHue. KpyroBopot
a3oTra B

npupoje. Ammuak. usndeckue 1 XUMUYECKUE CBOMCTBA aMMHAKa,

noxydyeHue, npumeHenue. Conu aMMOHHUsI. A30THAsI KUCIOTa U €€

cBoicTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCHOTHI. [lomyuenue

a30THOU KHUCIIOTHI B TAOOpaTopuu. XMMUUECKHE PEaKIUH, JIexkKallre

B OCHOBE IOJYYEHHUS! a30THOM KHMCIJIOTHI B MPOMBIILUICHHOCTH. [IpuMeHeHne a30THOM KHUCIOTBHI.
Count a30THOM KUCIIOTHI U UX IPUMEHEHHE. A30THbIE YI00peHUs..

®ochop. Amnorponust pochopa. dusnveckre U XUMHUECKUE

cBoiictBa pocdopa. Okeup pocdopa(V). DochopHas kuciaora u e€

comu. @ocdopHbie ynoOpeHus.

Yraepon u kpemuuid. [losoxkeHre B IEpUOAMYECKON CUCTEME

XMUMHMUYECKUX JIEMEHTOB, CTPOEHUE X aTOMOB. YTJIEPOA. AJUIOTPOIIHS

yriepoga. Puszndeckue 1 XMMUYECKUE CBOMCTBA yriepojaa. AncopOuus. YrapHslii ra3, CBoiicTBa
U (usnonornyeckoe NeWCTBUE Ha OPraHU3M. YTJIEKHCIBINA ra3. YroJibHas KUCIOTa M €€ COJIH.
KavecTBeHHas peakius Ha KapOoHaT-HOHBI. KpyroBopoT yriepo/ia B mpupose.

Opranndeckue COeAUHEHUS yIIIEpoa.

Kpemunii. Oxcun kpemuusi(I1V). Kpemuuesas kucnora u e€ comu. Cmexno. Llemenm.



Mertannsl. [losokeHne MeTasioB B IMEPUOJUUECKONM CUCTEME XUMUYECKHX 3JIEMEHTOB,
CTPOCHME UX aTOMOB. Merasumueckas cBa3b. Pu3nueckre CBOMCTBA METAIIOB. Pl aKkTUBHOCTH
METAJJIOB (3JEKTPOXUMHUYECKUN psiJl HANIPSIKEHUH METaIoB). XMMHUECKUE CBOMCTBA METAJLJIOB.
O6mue criocoOb! oaydeHust MeTauioB. CIiTaBbl METAILJIOB.

lenouynsie meTawibl. [lonoxkeHne MIENIOYHBIX METAJUIOB B IEPUOAMUYECKOM CUCTEME, CTPOEHUE
ux aromoB. HaxoxaeHnue B npupoe.
duznyecknue 1 XMMUYECKUE CBOMCTBA IIEJIOYHBIX METAJIOB. [IpruMeHeHe MeI0UHbIX METAJIJIOB
U UX COCIMHECHUM.

[lenoyHo3emenbHble MeTa/UIbl. [los0’keHne 1IeI0UHO3EMENbHBIX METAJUIOB B IEPUOANYECKON
cucreMe, CTpoeHue ux atomoB. Haxoxknenue B npupoae. Maraumii M KaJblIMi, UX Ba)KHEHIINE
coenuHeHus. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii. [lonoxeHne anrOMuUHUSA B TNEPUOJUYECKON CHCTEME, CTPOCHHME €ro aroma.
Haxoxnenune B npupone. Pu3nyeckue W XUMHUYECKHE CBOWCTBAa amoMuHus. [IpumeHeHue
amoMHUHMS. AM(OTEPHOCTh OKCHJIA ¥ TUAPOKCUAA ATFOMUHUS.

Keneso. IlonoxeHnue xkene3a B NIEPUOAUIECKON CUCTEME, CTPOCHHE €ro aroma. HaxoxaeHue B
npupojae. dusznueckue W XUMHYECKHE CBOWCTBA Xkene3a. BaxHeWlne coequHEeHMs jKelesa:
okcuabl, ruapokcuabl u conu xkenesa(ll) n xxenesa(Ill). KauectBennsie peakiiuu Ha noHbl Fe2+ u
Fe3+.

JdemoncTpaumnu:

AnnotponHbsie Moupukanuu cepbl. OOpasibl IPUPOAHBIX CYITbPUIOB U CYIb(HATOB.
[Tonyuenue amMmmuaka u ero pactTBopeHue B Bojie. O3HaKOMIJIEHHE ¢ 00pa3liaMy MPUPOIHBIX
HUTPATOB, pocharon
Monenu KpucTaNInYecKUX peléToK anMasa U rpaduta. 3HaKOMCTBO ¢ 00pa3aMu NPUPOTHBIX
KapOOHATOB M CUJIMKATOB 3HAKOMCTBO ¢ 0Opa3amMy Ba)KHEUIINX COCTUHEHUI HATPHs, Kallus,
MIPUPOIHBIX COCAUHEHUN KaJbLUs, PyJaMu XKeje3a, COeINHEHUSIMU aTFOMUHUS.
BzanMmopeiicTBue MIEIOYHBIX, MIEI0YHO3EMEIbHBIX METAIJIOB M aJJFOMHHHS C BOJIOM.
IIpakTuyeckue padborTbi:

Pemrenne skcnepuMeHTaNIbHBIX 3a1a4 110 TeMe «Kuciaopona u cepay
[Tonydyenue oxcuaa yrineponaV| u uzydenue ero cBoicTB. Pacroznanune kapOOHATOB.

Peurenne skcnepuMeHTANIBHBIX 3aa4 110 TeMe «MeTauibl U UX COCTMHEHUS.

PacuerHnle 3agauu:

Boruncnenus mo XuMHUYECKUM ypaBHEHUSIM MaccChl, 00bEMa MM KOJMYECTBA BELIECTBA OJHOTO
13 MPOJIYKTOB PEAKIMU M0 MAacCe UCXOIHOTO BEIIECTBa, 00bEMY MM KOJIMYECTBY BEILIECTBA,
COJICPXKALIETr0 OINPEACIIEHHYIO JOJII0 IPUMECEH.

Pa3nen 3. Kparkuii 0630p BaKHEHIINX OPraHMYECKUX BEIIECTB
[Ipeamer opranmyeckod xumuu. Heopranmueckue M OpraHM4ECKUE COEAUHEHUS. YTIEpOoJ —
ocHoBa u3HM Ha 3emiie. OcCOOCHHOCTH CTPOEHHUS aroma yriepoja B OPraHHYEeCKHX
COCIMHEHUSIX.

VYrnesoaoposl. [IpenenbHbie (HACHILIEHHBIE) YTIIEBOOPO/IBL.

MeraH, 3TaH, NponaH — MPOCTENILINE NPEACTABUTENH NPEIEIbHBIX
yriaeBoaopoaoB. CTpyKTypHble (OpPMYJbl yIJIEBOJOPOAOB. ['OMOIOTHYECKH psijl MpeAeIbHBIX
yriieBoAopo10B. ['omosioru. dusnueckue u
XMMHMUYECKHE CBOMCTBA MPEACIbHBIX YIIIEBOJOPOJIOB. Peakuuu ropeHuss ¥ 3aMeElEHUS.
HaxoxneHne B mpupoie NpenenbHbIX YriaeBoaopoaos. [Ipumenenne metana.

HenpenenbHble (HEHACHIILIEHHBIE) YTIIIEBOA0PO bl DTHIICHOBBIH
pAI HENpEAEIbHBIX YIIIEBOJOPONOB. JTHIEH. PU3NYECKHME U XMMHYECKHE CBONCTBA JITHUJICHA.
Peakuus npucoenunenus. KauectBenHele
peakuuu Ha 3tuieH. Peakuus nonnmepusanuu. [lonuatunen. I[lpumenenne stunena.

ANETHIIEHOBBIN Psi/i HEMIPENENbHBIX YIIIEBOIOPOIOB. ALIETHIIEH.

CaoiicTBa anetwiieHa. [I[pumenenue aneruieHa.

ITpousBoanbIe yrieBoaopoa0oB. KpaTkuii 0630p opraHnyeckux
COCJMHEHUI: OJHOATOMHBIE CHHPTHl  (METaHOJI, 3TaHOJ]), MHOIOATOMHBIE  CIIMPTHI



(3TUIJIEHTIIUKOJIB, TJIMLEPUH ), KAPOOHOBBIE KUCIOTHI
(MypaBbMHasI, YKCyCHAas), CIOXKHBIE 3(UPHI, KUPBI, YIICBOIbl (TIOKO3a, caxapo3a, Kpaxmal,
LIEJUTI0JI03a), aMUHOKHCIIOTHI, Oeku. Poib
O€JIKOB B OpraHuU3Me.

[lonsiTiE O BBICOKOMOJIEKYJSPHBIX BellecTBax. CTpyKTypa MOJMMEPOB: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb HOJIUMEPU3ALIHH. [lonuaTHiies, MIOJIMITPOIUJIEH,
MIOJINBUHUIIXJIOPU.

JdemoHcTpaumnu:

Monenu MOJIeKy1 OpraHMYeCcKuX CoeAMHEHUN. ['opeHne yriieBojopoi0B 1 0OHapyKeHue
IIPOJIyKTOB UX ropenus. KauecrsenHnas peakuus Ha otuiieH. [lomyuenue stunena. PactBopenue
STUJIOBOTO CUpTa B BoJie. PacTBopeHue rimuepuHa B Bojie. CBOMCTBAa yKCYCHOMN KUCIIOTHI.
NccnenoBanue cBOMCTB KUPOB: PACTBOPUMOCTD B BOJIE U OPraHUYECKUX PACTBOPUTEIISIX.
KauecTBeHHBIE peakIK Ha TJIIOKO3Y U Kpaxmail. O3HaKoMJIeHHe ¢ 00pa3liaMu U3Jenuil u3
MOJIMATUIIEHA, TOJIUIPOTIHIIEHA, TOJTMBUHUIXIIOPUA.

Yueono — memoouueckoe u mamepuanvno — mexnuueckoe obecneuenue 00pa3zoeamenbHoO20
npoyecca
Y4yeOHUKH:
1. Pymuruc I'.E. Xumus: 8 xi.: yue6. mist oomeoopasosar. Yupexaeuuii / I'.E. Pymsuruc, @.I.
degpaman. — M.:
[IpocBenienue.
2. Pymsutuc I'.E. Xumus: 9 ki1.: yue0. aas o6meobpasosat. Yupexaeuuii / I.E. Pyasutuc, O.T.
Denpamad. — M.:
[IpocBemnenue.

Cnucok numepamypul 07151 ne0a202086:

1. Pymsuruc I'.E. Xumus: 8 xi.: yue6. mist oomeoopasosar. Yupexaeuuii / I'.E. Pymsuruc, @.I.
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