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IMosicHUTEILHAA 3aIMCKA

PaGouas mporpamma y4eGHOro Kypca 1o Xxumuu ans 8- 9 kiacca paspaGorana Ha ocHoe ®I'OC
BTOPOTO MOKOJIEHHS, IPUMEPHOM MPOrpaMMBI OCHOBHOTO 06111ero 06pa3oBaHus Mo XUMHUH, [TpumepHOi
POrpaMMBI OCHOBHOTO 0011ero o6pasopanus no xumuy 1 IIporpamMmelr Kypca XUMHH 1A 8-9 knaccoB
o6ieobpasoBaTeNbHbIx yupexkaeHui, asrop H.H. Tapa. (Xumus. Pa6Goune nporpammsl. [IpeameTnas
munus  yueObnmkos [ .E.Pymuruca, ®.I. @enbamana 8-9 KIacChl: yueb. mocobue s
o6eobpasopar. opranuszanmii/ H.H Tapa. - 3-e u3n..nepepab.-M.: Ilpocsemmenue, 2019. -48c. —
ISBN 987-5-09-065302-2). Jlansas pabouas mporpamma peanusyercs B y4eOHMKax s
o6meobpazoBaTebHbIX yupexaenuii I.E. Pynsutuca u @.I'. @enpamana «Xumus. 8 knace» U «XUMHUs.
9 knace»

PaGouas mporpaMmMa II0 XHMHH [JIs OCHOBHOHM IIKOJBI COCTaB/€Ha Ha OCHOBE:
OyHIaMEHTAIBHOTO sijpa cojepiKaHHMs obumero o0pa3oBaHHs W B COOTBETCTBHM  C
T'oCyIapCTBEHHBIM CTaHZapToM obmero obpasoBanus (mpuka3 MuHHCTEpCTBA obGpa3oBaHus MU
nayku Poccuiickoit ®eneparmu ot 17.12.2010 r. Ne 1897);
®enepanpHOro 3akona ot 29 nexabpsi 2012 rona, Ne273 (OenepanbHbIH 3aKOH «0O6 obpa3zoBaHuH B
P®y);

[pukasa Muno6prayku Poccun ot 31.03.2014 Ne 253 «OG6 yTBepXKIeHUHU (enepabHOTO NMEPEYHs
yueOHHKOB, PEKOMEH/YeMbIX K HCIIONB30BAHHMIO IPU pEeaM3alliid HMEIOLIUX TOCYIapCTBCHHYIO
AKKPEIHUTAIMIO 06pa30BaTeNbHBIX MPOrPaMM HAYalIbHOrO OOIIEro, OCHOBHOTO 00IIIero, CpeIHeEro
obmero o6pa3zoBaHus»

3a ocHOBy paboueif IporpaMMbl B3fTa MpOrpaMma Kypca XHMHH I 8-9 xiaccoB
0611e06pa3oBaTENbHBIX YIPEKICHUH, OmyOIMKOBaHHas W3/1aTeIbCTBOM «ITpocserenue» B 2019
rony (Xumwus. PaGoume mnporpammsl. lIpeamerHas JHHHS yuebuukos [.E.Pymutuca, ®@.I.
denpamana 8-9 kimacce: yueb. mocobue s obmeobpasosar. oprammszaumit/ H.H Tapa. - 3-e
sz, nepepab.-M.: TIpocsemenue, 2019. -48¢. — ISBN 987-5-09-065302-2).

Obwan xapakmepucmuka y4ebHozo npeomema
B coaepxaHMM [aHHOTO Kypca MNpEICTaBI€HBl OCHOBOMOJArarollMe TEOPETHYECKHE CBCACHHMA 10
XMMHMH, BKJIFOYAIOIIME U3yYyeHHe COCTABa M CTPOCHHS BELIECTB, 3aBUCMMOCTH MX CBOMCTB OT CTPOCHHS.
WCClIeJOBaHHE 3aKOHOMEPHOCTENM XMMHYECKUX MNpEBPAIlEHHWH ¥ MyTeH YNpaBlCHUA MMH B LEJAX
TMOJIy4YeHHUS BELLECTB, MATEPHAJIOB, SHEPIHH.
Coaep:xaHue yu4eOHOTO MpeAMeTa BKJIIOYAET CBENECHUs O HEOPraHWYECKUX BEIIECTBAX, UX CTPOCHUH H
CBOMCTBAX, a TaKKe XMMMYECKHX IMpoLeccaX, MNpOTeKaloUMX B OKPYXalolIEM MUpe. Haubonee
cIoKHBIE 3eMeHThl DyHIaMEHTAIBHOrO sapa CoAepxkKaHus obiero obpa3oBaHus MO XMUMHH, TaKHe.
KaK OCHOBBI OpraHHYeCKOM M NMPOMBILIJIEHHONW XMMHUH, NMEPEHECEHbI B MPOTpaMMmy cpenHei (IMOJIHOM)
00111e00pa30BaTEIbHOM LIKOJIBI.
TeopeTHUYECKy0 OCHOBY M3YY€HHs HEOPraHM4eCKOH XHMMHU COCTAaBJISET aTOMHO-MOJIEKYIAPHOC
yueHue, neproandeckuii 3akon JI.W. MenzeneeBa ¢ KpaTKUMH CBEICHUSMH O CTPOCHHHM aTOMOB, BUJIax
XUMMUYECKOM CBSI3H, 3aKOHOMEPHOCTSX MPOTEKAHWM XHUMMYECKHX PEaKLMi, CBOMCTBAX. MOJy4eHHH,
NPYMMEHEHHH METAJUIOB, HEMETAIIOB M MX COEJMHEHHH, 3HAKOMCTBO C BaXKHEUIIIUMHU OPraHUYECKUMHU
BELIECTBAMM
B u3ydeHMM Kypca 3HA4yMTElbHA pOJIb OTBOJAMTCS XHMMUYECKOMY SKCNEPUMEHTY: TNPOBEACHHIO
NpaKTHYECKUX ¥ 1abOpaTOPHBIX paboT M OMUCAHHMIO MX PE3yJbTaTOB; COOJIIOJIEHUIO HOPM M TpaBuJl
MOBEIEHHUS B XUMHYECKHX J1abOpaTOpHUsX.
OCHOBHEBIE Yelu U3yYeHUsl XMMUHU HampaBJIeHbI:

e Ha OcBOeHUe 6adCHeluUx 3HaHUT 00 OCHOBHBIX TOHATHSX M 3aKOHAX XMMHMH, XUMHUYECKOH

CHMBOJIMKE;

e Ha o6na0eHue yMeHusMu HabmMOJaTh XWMHYECKHE SBJICHHsA, TMPOBOAUTH XUMHUUYECKUM
SKCTIEPUMEHT, NIPOU3BOJUTE PacyeThl Ha OCHOBE XUMMYECKHX ¢dopMy.1 BelleCTB U ypaBHEHHH
XUMHYECKUX PEaKLU;

® Ha paszeumue TO3HABATCJIbHBIX UHTEPECOB U HHTEJUICKTYyaJIbHBIX CIIOCOOHOCTEH B npornecce
MNpOBEAECHUSA XHUMH4YECKOIo 3KCIIEPUMEHTa, CaMOCTOSATEJIbHOI'O HpHOGpeTCHl/IH 3HAHUK B
COOTBETCTBUM C BOBHHKAIOIIHUMH JKU3HEHHBIMH HO’I‘pe6HOCTHMH;



e Ha ochumaHue OTHOIIEHHS K XMMHH KaK K OJHOMY M3 dyHIaMEeHTAJIbHBIX KOMIIOHEHTOB
eCTECTBO3HAHMS M 3IEMEHTY O0IIeYeIoBEYECKON Ky IbTYypBI;

e Ha npuMeHeHue NOJYYEeHHbIX 3HAHUU U ymenuti 1yisi 6€30MaCHOTO MCTIOJIB30BAHMA BELICCTB M
MaTepuasoB B ObITY, CETBCKOM XO3SICTBE M Ha MPOU3BOACTBE, PELICHHA MPaKTUYECKMX 3a/ay B
[OBCEIHEBHOM KM3HH, MpPeIYNPEKACHNs ABJEHUH, HAHOCAIIMX BPEJ 3/0POBBIO HEIOBCKA U
OKpyarolee cpeje.

OJ1HO# W3 BaKHEHIIMX 3a/a4 OCHOBHOTO 00LIero 00pa3oBaHUs ABJISETCS MOArOTOBKA o0y4arouMxcs
K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODY KM3HEHHOIO U npodeccronansHoro mytu. Obyyaromuecs
JOKHBI HAyUMTBCS CaMOCTOSITENIBHO CTaBMTh LEIM W OMPEACsATh IMyTH HX JIOCTHUIKEHHUS,
JCTIOJB30BaTh PUOOPETEHHBIH B LIKOJIE OTBIT B peabHOM KU3HH, 33 pAMKaMH y4yebHoro npoiecca.
XuMus Kak ydyeGHBIM MpeaMeT BHOCHT CyLICCTBEHHBIH BKIal B BOCIMTAHMC H pa3BUTHE
06yuaomuxcs; OHa MPU3BAHA BOOPYKHMTH MX OCHOBAMH XMMHMHECKHX 3HaHUM, HEOOXOAUMBIX IS
[IOBCEHEBHOM JKM3HH, 3a10%KUTh (QYHIAMEHT /IS AabHEHIIEro COBEPLICHCTBOBAHMS STHX 3HAHWH, a
TaKKe CIIOCOOCTBOBATH GE30MACHOMY MOBEICHHIO B OKPYIKAIOLICH Cpesie 1 GepeKHOMY OTHOILIECHHIO K
Heil. Pa3BuTMe TO3HABAaTEJbHBIX MHTEPECOB B MPOLECCE CaMOCTOATEILHOTO npruoOpeTeH s
XUMHYECKMX 3HAHUH W MCIMOJIb30BAHME pa3IMYHBIX HCTOYHHUKOB uHpopMalMK, B TOM 4HC]IE
KOMIIBIOTEPHBIX.
BocnuraHue YOEXKIEHHOCTH B TO3WTHBHOW pONM XWUMHH B KM3HH COBpPEMEHHOT0 O0IIECTBa,
HeoOXOIUMOCTH XMMHYECKHA IPAMOTHOIO OTHOLIEHHUS K CBOEMY 310POBBIO U OKpYyKaloleH cpefe.
Mecmo yue6H020 npedmema 6 y4eOHOM niane
OCOBEHHOCTH COfEpXKaHus Kypca «XMMHUs» SBISIOTCS TIIaBHOH MPUYMHON TOTO, YTO B 0a3sHCHOM
yue6HOM  (0Gpa3oBaTeNbHOM) — IUIaHE — JTOT  MPEAMET  MOABJICTCA NoCJAeIHUM B psdy
eCTECTBEHHOHAYYHBIX JMCLWMIUIMH, TOCKOJIBKY IS €ro OCBOEHMs LIKONBHUKHM JOJIKHEI obnagath He
TOJIBKO OTMPEJENIEHHBIM 3a1lacoM TpPEABAPUTEIIBHBIX €CTECTBEHHO-HAy HBIX 3HaHUM, HO U JOCTATOYHO
XOpOLIO Pa3BUTHIM a0CTPAKTHBIM MBILIIIEHHEM.
B o6pa3oBaTenpHOi NporpaMme 10 XMMHMH Ha U3y4CHHE XHMHH B 8 u 9 Kjaccax OTBOAMTCS 2 4aca B
Henaemo, 68 yacoB B roj. Peanuszauus [JaHHOH NpOrpamMbl CMOCOOCTBYET HUCIOJIb30BAHUIO
pasHoobpa3HbIX (GOpM OpraHU3aLMH y4eGHOro rmpolecca, BHEIPEHHIO COBPEMEHHBIX METOLOB
06yueHHs1 ¥ NeJarorn4eCK1X TEXHOIOrHii.

B cnyyae nepexoja Ha 0COOble PEXHMHBIC YCIOBHS —NPEIyCMOTpCHA oprasHu3anus
JMCTAHIAOHHOTO OOy4YeHHs C HCIOJb30BAaHHEM 3JIEKTPOHHOIO oOyueHuss W JMCTAHIMOHHBIX
06pa3oBaTeIbHBIX TEXHOIOTHH.

[Ipu OpraHM3alii JUCTAHIMOHHOTO 00y 4eHHUS MOTY T OBITH UCIIOJIB30BaHbI CIIEAYIOLIHUE PECYPCHI:

- y9e6HHUKH ¥ T0COOUs Ha OYMaXXHBIX HOCHTEISIX;

- yueGHUKH ¥ [OCOOHUS B NIEKTPOHHOM (opMmarte;

- HIeKTpOHHEIE 06pasoBaTenbHble pecypest (PO, MDOIIL, "Yuu.py" u np.);

- (enepanbHBIE U PETHOHANbHBIE 00pa30BaTE/IbHbIC TECKAHANIBL,

- wiaTdOPMBI ISl OPraHU3aIliH OHJIAH-YPOKOB (Zoom, Skype, Discord, Microsoft Teams u T.1.).
JIMCTaHIMOHHOE (3EKTPOHHOE) OOyYeHHEe Pean3yeTCs IIOCPEACTBOM:

- IMCTAHIMOHHBIX YPOKOB (BHACOKOH(pEPEHIUH);

- 3JIEKTPOHHBIX YPOKOB (CCHUIOK, CIICKOB CCHUIOK Ha TPEHAKEPEL, CCHUIOK HA BH/ICO3AMUCH YPOKOB,
[IOJIKACTHI);

- YPOKOB Ha 00pa3oBaTeNbHBIX TeIeKaHANAX;

- CAaMOCTOSTENBHOM paboThl y4eHHUKA.



[IpoBeneHnHe MPOMEXYTOYHOH aTTECTAalUH o6yuatomuxcsi perymupyercs [lomoxeHnem «O
dopMmax, MEPHOJMYHOCTH, IOPSJKE TEKYIEro KOHTPOIL YCIIEBAEMOCTH M MPOMEXYTOUHOH
aTTecTalK 00yJarOLIHXCs).

TofoBass IPOMEXYTOUHAs AaTTECTallus IPOBOJMTCA HA OCHOBE pE3YJIBTATOB YeTBEPTHBIX
aTTecTalMil W MpEACTaBiseT coGod cpenHee apupMETHIECKOE pe3yIbTaToB HYETBEPTHRIX aTTeCTaIuH.
YerBepras arTecTalys MPOBOTMTCS 6e3 IpeKparieHus oGpa3oBaTeNbHOM AeSTeNbHOCTH: B (opme
yusTa y4eOHBIX AOCTHXKEHHH, OOydYaOIIMXCs C y4eTOM pe3yJIbTaToB BBINIOJIHEHHS KOHTPOJIBHBIX,
IIPaKTHYECKHUX, TBOPYECKUX paboT.



Pe3ynbmamyi 0C60eHUA y4eOHO020 npeomema
OcHoBHOM (opMo#i opraHu3amuu y4ebHOro mpouecca SBIACTCH KJIACCHO-ypouHas cucTema. B
KayecTBe NOMONHMTENBHBIX (OPM OpraHM3alMu OOpa30BaTENBHOrO Mpolecca UCTIOIb3YETCS
cucTeMa KOHCYJIBTAl[MOHHOHM MOJUICPXKKH, WHIMBHIYaIbHBIX 3aHATHH, CaMOCTOATeNbHas paboTa
yuammxcsi C HCMOJIb30BaHMEM COBPEMCHHBIX uHMOPMAIMOHHBIX TEXHOJOrHH. OpraHu3alys
CONMPOBOJKIEHHS YJallMXCs HanpaBleHa Ha CO3JaHHC ONTHMATBHBIX YCJIOBHH OOYyYeHHS,
MCKIIOYEHHE TICHXOTPAaBMHpYIOMKMX (aKTOpOB; COXPaHEHHE ICHXOCOMATHHYECKOTO COCTOSIHUSA
37I0pOBbsI YYalllMXCsl; Pa3BUTHE IOJIOXKUTEILHOM MOTUBALMK K OCBOECHHIO IPOrpaMMBI; Pa3sBUTHC
WHMBHIYAIbHOCTU ¥ OIAPEHHOCTH KaXI0TO pebeHKa.
Pabouas mporpamMma mpeaycMaTpuBaeT (HOPMHPOBAHHE Y yHaIlUXCs o6mey4eOHBbIX YMEHHH H
HABBIKOB, YHHBEPCAJIbLHBIX YYeOHBIX [€HCTBHH M KJII0YEBBLIX KOMIIETEeHIMii: yMEHHE
CAMOCTOSTEIHHO ¥ MOTHBHPOBAHHO OpPTraHM30BBIBATH CBOKO MO3HABATEJILHYIO JEATETBHOCTD,
HCIIOJIb30BAHUE 3JIEMEHTOB IIPHYMHHO-CIICJACTBEHHOIO U CTPYKTYpHO-(QyHKIIMOHATIBHOIO aHAIN3a;
ompeieieHHe  CYIIHOCTHBIX ~ XapaKTEPUCTHK — M3ydaeMoro 00BEeKTa; YMEHHE Da3BEpHYTO
0GOCHOBBIBATh CYX/ICHWs, [aBaTh ONPEENCHHUs, NPUBOIUTE JOKA3aTe/IbCTRA, OLICHUBAaHHE H
KOPPEKTHPOBKA CBOETO TIOBE/ICHHS B OKPYXKAIOIIEM MHUPE.
Pe3yabTaThl H3yueHHs Kypca «XHMHS. 8 kaace» , «Xumus. 9 KIaco» NPUBEACHBI B PasJCic
«Tpe6GoBaHusi K YPOBHIO IOATOTOBKH BBIITYCKHHKOBY, KOTOPBIM IIOJTHOCTBIO COOTBETCTBYET
craugapty Broporo mokonernus ®I'OC. TpeGopanusi HampaBIeHbl Ha PEAM3ALMIO CHCTEMHO-
JeSTeNPHOCTHOTO, M  JMYHOCTHO-OPHEHTHPOBAHHOTO  MOJIXOMOB;  OCBOCHHC yYaIUMHUCS
MHTE/VIEKTyaIbHOM M TPAaKTHYECKOH JIeATENBHOCTH; OBJAJCHAC 3SHAHMIMH U yMEHUSIMH,
BOCTpeGOBaHHBIMH B TOBCEIHECBHOM XKH3HH, MO3BOJAIOMIMMH OPHEHTHPOBATHECA B OKPYXKAIOIIEM
MMpE, 3HAYMMBIMHU JUI1 COXPAHEHMS OKpY’Karolei cpelibl ¥ COOCTBEHHOTO 3/10POBbS.
IL1aHupyeMble pe3yabTaThl H3ydeHHsl y1e0HOro npeamera
BBIITyCKHUK HAYYUMCA:
e  OMHCHIBATH CBOMCTBA TBEPABIX, KHJKMX, [a3000pa3HbIX BEIIECTB, BBUIEIAA UX CYIIECTBEHHRIC
IIPU3HAKH,
e  XapaKTepHU30BaTh BEIIECTBA IO COCTaBy, CTPOCHHUIO CBOMCTBaM, YCTaHABIMBaTh MPHUUHHO-
ClIeICTBEHHBIE CBA3M MEXX/TY JJAHHBIMU XapaKTepUCTUKaMHU BEIECTBA,
e  pacKpbIBaTh CMBICI OCHOBHBIX XHMHYCCKHX MOHSATH: aTOM, MOJIEKYJIA, XUMHUYECKHA JIEMEHT,
[IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAICHTHOCTD, HCIIONB3Ys 3HAKOBYIO CHUCTEMY XUMHH;
e  W306pakaTh COCTAaB NMPOCTEHIIMX BEIIECTB € MOMOLIBIO XMMHUICCKHX GopMysT B CYLIHOCTbH
XMMHYECKHX PEaKIHii C TOMOLIBIO XMMUYECKIX YPABHECHUH;
e  BLIHC/TH OTHOCHTENBHYIO MOJIEKYISPHYIO M MOIIAPHYIO MacChl BEMIECTB, a TAakKe MaCCOBYIO
JIOJTEO XMMUYECKOTO JIEMEHTA B COSTHHEHUAX;
e  CpaBHHUBATh [10 COCTABY OKCH/IBI, OCHOBAHMS, KUCIIOTEI, COJIH;
e  KIaccHUIMPOBATH OKCHBI H OCHOBAHHSA 110 CBOMCTBAM, KHCIIOTBI M COJIM — TI0 COCTaBY;
e  ONKMCHIBATH COCTaB, CBOMCTBA W 3HaYeHHe (B NPHPONE H NPAKTHYECKON JeATENBHOCTH
yeioBeKa) MPOCTHIX BEIECTB — KKCJIOPOJa U BOAOPOAA;
e  I[0JIb30BATHCA JTAGOPATOPHEIM 0GOPYIOBAHHEM U XUMHYECKOU MOCYIOH;
e  POBOAHMTH HECIOXKHBIE XUMHYECKHE OTBITBI U HaOJIIOIeHAS 32 H3MEHEHHEM CBOMCTB BEIIECTB
B IIpOLECCE WX IPEBpaIleHu#; COOMOMaTh NMpaBHIa TEXHHKH 6e30MacHOCTH IPU IPOBEIACHUU
HaOJIFOJJCHUH U OIIBITOB;
e  pa3IMYaTh SKCIEPHMEHTAILHO KHCIOThl M IIETOYH, MOIB3YACk WHIMKATOpaMHU; OCO3HATh
HEOGXOIUMOCTH COBIIIOIEHHS Mep 6e30IaCHOCTH PH 00PAIIEHUH C KHCIOTaMU 1 IIeJI0YaMH.
e  KiaccuuumpoBaTh MHOr00OpasHe XMMHUECKHX PEakiui
e  I3yumT CBOWCTBA METAIIOB, HEMETAILIOB U HX COEIMHEHUH
BhIIy CKHHK ROJIy4UNt 603MO}CHOCHTb HAYHUMbCA:
. rpaMOTHO 00paIlaThCs C BELIECTBAMH B MOBCETHEBHOH JKU3HHU;
“ 0CO3HABATH HEOOGXOIMMOCTE COGIIONEHHS PABAII SKOJIOTMYECKH 0€30MaCHOTO MOBEICHHA B
OKpY’KaroIe IpUpOJHON CPee;



o IOHMMATh CMBICI ¥ HEOOXOAUMOCTh COOJIONCHHUS Npenucanui, MNpeIaracMbix B
MHCTPYKIHSIX 110 HCTIOJIB30BAHHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH M IP.;
. MCIIONB30BaTh  NPHOOPETEHHBlE — KIIOYEBBbIE ~ KOMIETCHTHOCTH  IPH BBITIOJTHEHUH
MCCIIeIOBATENILCKUX MPOEKTOB IO HM3YYCHHIO CBOMCTB, CIIOCOOOB TMOJYYEHHS U DPACIO3HABaHHSA
BEILECTB;
o pa3BUBaTh KOMMYHHMKATHBHYIO ~KOMICTEHTHOCT, HCIOJB3ys. CPEACTBA YCTHOIO M
MHCHMEHHOTO OOLIEHHS, IPOSBIIATH TOTOBHOCTD K YBAKCHHIO MHOM TOUKHM 3pEHUs IPU 00CYKIACHUH
pe3yJIbTAaTOB BHIIOJHEHHOH paboThI;
. 06BEKTHBHO OLEHUBATh HH()OPMALHKIO O BELIECTBAX M XMMUYCCKUX TIPOLECCax, KPUTUYECKH
OTHOCHTBbCH K TICEBJOHAay4yHOW HH(POpMAIMH, HeJ00pOCOBECTHOM  peKiIaMe, Kacarouencs
HCIIOJIb30BaHMS Pa3IUYHBIX BEIICCTB.

IepuoauyecKnii 3aKOH H TEPHOAMYECKAs CHCTEMA xumuyecknx siaemento JILH.
Mengeaeesa. CTpoeHHe BemecTBa.

BBINTyCKHUK HAYYUMCSL:
e  KiacCH(bUIMPOBATH XMMHUYECKHE DIIEMEHTHI Ha METALIbl, HEMETAJUIEL, 9JIEMEHTHI, OKCHIIBI U
THAPOKCHIBI KOTOPBIX aM(pOTepHbI, ¥ HHEPTHBIC SJIEMEHTE (rasel) Ul OCO3HAHHS BaXHOCTH
YIOPSAIOYEHHOCTH HayYHbIX 3HAHUM;
e  pacKpbIBaTh CMBICII IEPUOTHIECKOrO 3aKOHA JI.1. MeHnneneesa;
e  ONHMCHIBATH ¥ XapaKTepU30BaTh TaOIMUHYIO (HopMy IIEPHOJMYECKON CHCTEMbl XMMHYCCKHX
2JIEMEHTOB;
e  XapaKTepH30BaTh COCTAB aTOMHBIX A€ M PACIPECIICHAE THCIId 3JIEKTPOHOB I10 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKHX 3JIEMEHTOB MaJIBIX IIEPHOIOB TIEPHOIMIECKON CHCTEMBI, @ TAKKE KalIUs
U KaJIbLIUS,
e pa3nMYaTh BHIbl XMUMUYECKOH CBS3HM: HOHHYIO, KOBAICHTHYIO [OJIIPHYIO, KOBaJICHTHYIO
HETOJISPHYIO U METAJUTHYECKYIO;
e  H300pakaTh HIEKTPOHHbIE POPMYIIBI BEIECTB, 06pa3oBaHHbBIX XMMHUYECKUMH CBA3SIMHU PasHOIo
BHJIA;
e BLIIBIATH 3aBHCHUMOCTH CBOMCTB BEIECTBA OT CTPOCHUSA €TO KPUCTAJUIMYECKON PEIICTKH
(MOHHOM, aTOMHOM, MOJIEKYJISIPHOH, METAJUTHYECKON );
e  XapaKTepHU30BaTh XMMHYECKHE SJICMEHTBI M MX COCAMHCHHUA Ha OCHOBC [IOJIOXKEHHUS YIIEMEHTOB
B IIEPHOIMYECKON CHCTEME U OCOOEHHOCTEH CTPOCHUS HX aTOMOB;
e  OIMCHIBATH OCHOBHBIE IIPEANOCHLIKH OTKpbITHs JI. M. MeneneeBbM EPUOMICCKOrO 3aK0Ha 1
IEpPHOJMYECKOM CHCTEMBI XHMHUYECKUX DIIEMEHTOB H MHOT000OpasHyl0 Hay4dHYIO [esTelbHOCTh
Y4EHOT0;
e  XapaKTepu30BaTh HAy4yHOE W MHPOBO33PEHYCCKOC 3HAYCHUC [EPUOTUYECKOr0 3aKOHa H
TIEPHUOIMYECKOM CHCTEMbBI XUMHYECKHX 3JIEMCHTOB JI.A. Menpeneena;
e 0CO3HABaTh HAay4YHbIC OTKPBHITHA KaK pe3ylIbTaT UIATEIbHBIX HaOJIIOIEHNH, ONBITOB, HAYYHOM
MOJIEMHUKH, TIPEOIOJICHUS TPYIHOCTEN U COMHEHUM.

BbIIy CKHHK NOJY4Um 603MONCHOCHb HAYYUMbCA:
e  0CO3HABATh 3HAUEHHE TEOPETHUECKUX 3HAHHMH JUIS MPAKTHICCKOH IEATENBHOCTH JeI0BEKA,
e  ONMCHIBATH U3yYEHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIA JIOTUKY CHCTEMHOTO aHaIu3d,
e  IPUMEHSTH 3HAHHS O 3aKOHOMEPHOCTSX TIEPUOIMYECKON CHCTEMBI XUMHIECKMX JJIEMEHTOB U
0OBACHEHHS ¥ MTPEABUICHNS CBOMCTB KOHKPETHBIX BELICCTB;
e  pa3puBaTh HHPOPMAIMOHHYIO KOMIETEHTHOCTE MOCPEICTBOM yIiyGiieHust 3HaHUK 00 HCTOPHH
CTAHOBJICHHS XMMHYECKOH HAyKH, €¢ OCHOBHBIX IOHSATHH, IEPHOIMYECKOTO 3aKOHA KaK OIHOTO M3
BayKHEHMIIMX 3aKOHOB IPUPOJIBL, & TAKXKE O COBPEMEHHbIX JOCTHIKEHUAX HAYKH M TEXHUKH.

MHoroo6pa3ne XUMH4YECKHX PeaKILHii.

BBIMYCKHUK HAy4yumcsi:
. 0OBACHATH CYTh XMMHUYECKHX MPOLIECCOB;
. Ha3bIBATh NPH3HAKY U YCIIOBHS POTEKAHH XUMHICCKUX peaKIuii;

. yCTaHABIMBATH [PHHAIUIEKHOCTh XMMHYECKOH PEaKIMH K ONPEACICHHOMY THUILy TI0 OJHOMY
U3 KIacCH(HUIIHPOBAHHBIX IPU3HAKOB!



1) O YMCIly ¥ COCTaBy MCXOJHBIX BEIICCTB M IIPOJLYKTOB PeaKiuu (peaKkiuH COeNUHCHHA,
pasioKeHusl, 3aMeLLCHUS 1 oOMeHa);

2) 1O BHIAEICHHIO WM TIOTJIOIICHHIO  TEIIOTHI (peakuum 9SK30TEPMHYECKHE M
SH/I0OTEPMHUYECKHUE);

3) HO WM3MEHEHHIO CTENCHEH OKHMCICHUS XUMUYECKHX DJIEMEHTOB (OKHUCIHTEIBHO-
BOCCTAHOBHTEJIbHBIE PEAKIIUN);

4) 1o 06paTUMOCTH Iporecca (peaxuuy 0OpaTHMBIC U HEOOpaTUMBIE);
. Ha3bIBaTh (DAKTOPHIL, BIHUAIOMIKE HA CKOPOCTh XUMUYCCKHX peaKium;
° Ha3bIBaTh (PAKTOPHL, BIHAIONIKE HA CMEIEHHE XUMUYCCKOTO paBHOBECHS;
® COCTaBJISATh YPaBHEHHS 3JIEKTPONUTHYECKON TMCCOLHAINM KHCIIOT, IeJI04uei, CoJIei; MOTHBIC
M COKpAllleHHble HMOHHBIC YPaBHEHHS peakimii OOMeHa; YpaBHEHHS OKHMCIMTCIBHO -
BOCCTAHOBUTEILHBIX PEAKIIMM;

° IPOTHO3MPOBATh TPOAYKTEl XHMHUYCCKHX peakiuii mo Qopmyiam / Ha3BaHUSIM HCXOIHBIX
BEIIIECTB; ONpeAeIsITh HCXOAHBIE BEIIECTBA 110 dopMynaM / Ha3BaHHUSAM IIPOTYKTOB PCAKIIHH;

° COCTAaBJIATh ypaBHEHHS PpeaKIUi, COOTBETCTBYIOMIMX HOCIIEI0BATEIBHOCTH  («IIETIOUKEY )
IpeBpalleHuii HeOPraHMIECKUX BEIIECTB pasIniHbIX KJIaCCOB;

° BBISBJIATH B IpOIleCcCE OSKCIEPUMEHTa TNPU3HAKH, CBUJIETEILCTBYIOIIKE O MPOTEKAaHUHU
XAMHUUYECKOW PEaKIIHH;

° TOTOBHTH PaCTBOPHI C OIpeIeNIeHHON MacCOBON JI0JIEM pacTBOPEHHOIO BEILIECTBA,

) OnpeIeNsATh XapakTep Cpelibl BOAHBIX pacTBOPOB KHCJIOT Y IIeJ0YeH MO M3MEHEHUIO OKPacKu
WHJIHAKATOPOB;

° IPOBOAMTHL Ka4ECTBCHHbIC DPEaKINH, MOATBEPXKIAIONME HaIWYMe B BOIHBIX pacTBOpax

BEIECTB OTAEJIBHBIX KATHOHOB U aHHOHOB.
BhLINYCKHAK HOY4UM 603MONHCHOCMb HAYYUMbCA:

. COCTaBIATh MOJEKYJISPHbIE M TOJHBIE HOHHbBIC YPAaBHEHHMs IO COKpAIICHHBIM HOHHBIM
ypaBHEHUSM,

. [PHBOIMUTH MPUMEPHI PEAKIUH, IOATBEPKIAIOIIMX CYIIECTBOBAHHE B3aMMOCBSI3U MEKIY
OCHOBHBIMH KJIaCCaMH HEOPraHMYECKHX BEIECTB;

. IIPOTHO3UPOBATH PE3YJIBTATBl BO3ACHCTBHUS PasIMiHBIX }aKTopoB Ha CKOPOCTh XMMHUYECKOH
peaxIuu;

. IIPOTHO3UPOBATH PE3YJIBTATHI BO3ACHCTBHS Pa3IHIHBIX (aKTOpOB Ha CMEIEHHE XUMHIECKOTO
paBHOBECHS.

Muorooopa3ue BemecTB.
BrITyCKHUK Hayyumcs.:

® onpeaeiIiaATb NPUHAMIIEKHOCTD HEOpPraHn4eCKHUX BEIIECTB K OJHOMY H3 H3Yy4YCHHBIX
KJIACCOB/ Irpymni: MeTajllbl 1 HEeMETaJUIbI, OKCHIbl, OCHOBaHUs, KUCJIOTBHI, COJIH,

° COCTaBJISATDH (bOpMy.]'II)I BEIECTB IO UX HAa3BaHUAM,

® ONpeaciATb BAJIEHTHOCTh ¥ CTEIICHb OKHUCJICHMS 3JIEMECHTOB B BELICCTBAX:

° COCTaBJIATH q)OpMy.III:I HEOpPraHn4eCKHuX COGIII/IHGHI/Iﬁ O BAJIEHTHOCTSM U CTCIEHAM

OKHCJIEHHS SJIEMEHTOB, a TaKXe 3apsJaM HOHOB, yKa3aHHBIM B TabMIle paCTBOPUMOCTH KHCIIOT,
OCHOBAHHH H COJIEH;

° OOBICHATH 3aKOHOMEPHOCTH H3MEHECHHS (GU3NUECKUX M XHUMUYECKHX CBOMCTB MPOCTBHIX
BEIECTB ¥ MX BBICIIMX OKCHJIOB, 00pa3oBaHHBIX JIEMEHTaMH BTOpPOTO 1 TPETHETO IEPHOJIOB;

° Ha3bIBaTh OOINHME XMMHYECKHE CBOMCTBA, XapakTepHbBIC Ui IPyNIl OKCHIIOB. KHACJIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.

° Ha3BIBATH OOIIME XMMHUYECKHE CBOMCTBA, XapaKTepHbIe Ul KX0Tro Kilacca BEIIECTB;

° [IPUBOJUTH IPUMEPHI peakiyi, MOATBEPKAAIOMUX XUMUICCKHC CBOMCTBA HEOPraHMYCCKUX
BEILECTB: OKCHJIOB, KHCIIOT, OCHOBAHUH U COJIEH;

° ONpezeNsATh BEIECTBO — OKMCIMTENIb U BEHICCTBO — BOCCTAHOBHUTEIIL B OKUCIHUTEIBHO —

BOCCTAHOBHMTEJIbHBIX PEAKIIUAX;
. COCTABJIATH IEKTPOHHBIN OaJIaHC IO MPETOKEHHBIM CXEMaM peaKuui;



. IIPOBOAUTH J1a6OPAaTOPHBIE OIBITHI, TIO/TBEPXIAIOIHE XUMHYECKAE CBOMCTBA OCHOBHBIX
KJIaCCOB HEOPTraHHYECKUX BEIIECTB;
. IIPOBOJUTH JTa0OPATOPHBIC ONBITHI IO MOJTYHIEHUIO H cOOMpaHHIO ra3000pa3HbIX BELIECTB:
BOJOPOJA, KHCJIOpOJa, YIJIEKMCIIOro rasa, aMMHaKa, COCTABJIATH YPABHEHHs COOTBETCTBYIOIIMX
peaKLui.

BbIIy CKHUK MOJTYy9HT 603MONCHOCMb HAYHUMbCA.
* IPaMOTHO 0OpaInaThes ¢ BEMIECTBAMH B [IOBCEHEBHOM XKHU3HU;
e 0CO3HABATh HEOOXOMMMOCTH COOJIIOJEHMS NpPaBHJ 3KOJOIHYCCKH 6e30MacHOro IMOBEICHUS B
OKpY’KaroIei IPUPOHON CPELIE;
« OHHMATH CMBICT ¥ HEOOXOIMMOCT COOIIONCHHS TPEIUCAHNH, PEAIaracMpIX B HHCTPYKIUAX
110 HCIIOJTB30BAHMIO JEKAPCTB, CPEACTB OBITOBON XUMUH H JIP-
«  HCIONB30BaTh  IPHOOpETEHHBIE  KIIOYEBBIE ~ KOMICTEHTHOCTH  ITIpH BBITIOJIHEHHUH
MCCIIEIOBATENBCKAX TIPOEKTOB [0 H3Yy4EHHIO CBOHCTB, crocoO0B IOJIy4eHHMs] M pacro3HaBaHUs
BEILLECTB;
* pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTB, HCIOJB3Y3 CpecTBa YCTHOM ¥ MHCHMEHHOH
KOMMYHHKaUMd IIpH paboTe ¢ TEKCTaMu yue6HMKA UM JOTIOJHUTEIBHOH JIMTEPATYPOH,
CIpaBOYHBIMH TaONHMI@AMH, MNPOSBIATE TOTOBHOCTH K YBOKEHUIO HMHOW TOYKH 3pCHHs IIpH
00CYXICHHUH Pe3yIbTaTOB BBITNOJIHEHHON pabOTBhI;
« OGBEKTHBHO OlCHHBAaTh MH(MOPMAILMIO O BEIIECTBAX M XMMHUYECKHX MpOLEccax, KPUTHYECKH
OTHOCHTbCS K IICEBIOHAaydYHOM HH(pOpMaLuH, HeJ0OpOCOBECTHOM — pEeKIIaMe, Kacarolencs
HCIIOJIH30BAHMS PA3IMYHbBIX BEIIECTB.
« 0CO3HABATh 3HAUEHHE TEOPETUUECKUX 3HAHUH 1A IPaKTHYECKOH JEATeIBHOCTH Y€/I0BEKA;
« OIHCHIBATH U3yJEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTHKY CHCTEMHOTO aHaIM3a;
* MPUMEHSTH 3HAHHS O 3aKOHOMEPHOCTAX TIEpUOIMYECKON CHCTEMBI XMMUYECKUX SIIEMCHTOB U
0OBSCHEHHS U NIPEABUICHHS CBOMCTB KOHKPETHBIX BCLICCTB,
* pa3BuBaTh MHGOPMAIMOHHYIO KOMIETEHTHOCTB MOCPEICTBOM yriuy6ieHus: 3HaHUH 00 MCTOPHH
CTAHOBJICHHS XMMHYECKON HAYKH, €€ OCHOBHBIX MOHSTUH, MEPUOJUYECKOTO 3aKOHA KaK OJIHOTO U3
BaKHEHMIIMX 3aKOHOB IIPHPOIBL, & TAKKE O COBPEMEHHBIX JIOCTHXKEHUSX HAYKH M TEXHUKH.
¢ COCTaBJATh MOJEKYJIApHbIE M TOJHbIE HOHHBIC YPaBHCHHA IO COKpaII€HHBIM HOHHBIM
ypaBHEHHSAM;
 [PUBOJUTH NPHMEPHl DPEaKUHi, MOATBEPKAAIOIINX CYILIIECTBOBAaHME B3aMMOCBS3HM MEKAY
OCHOBHBIMH KJIaCCaMU HEOPraHUYECKHX BEIICCTB;
¢ [POTHO3MPOBATH PE3YJBTATHl BO3JACHCTBUS pasIMYHBIX ¢akTopoB Ha HM3MEHEHHE CKOPOCTH
XUMHYECKON PEaKIIMH;
* IIPOTHO3MPOBATh PE3yJbTaThl BO3ACHCTBUA Pa3IHYHBIX ¢axTOpOB Ha CMEIIEHHE XHMHYIECKOTO
paBHOBECHS.
* IPOrHO3MPOBAaTh XHMHYECKHE CBOMCTBA BEIECTB HAa OCHOBE MX COCTaBa U CTPOEHUS;
* IIPOTHO3MPOBAaTh CHOCOOHOCTH BEIIECTBA MPOSBIATH OKHCJIUTEIbHBIE WX BOCCTAHOBUTEIHHBIC
CBOMCTBA C YUETOM CTENeHe! OKUCIIEH S JIEMEHTOB, BXOJAIIMX B €I0 COCTAB,
« BBIBJISTH CYIIECTBOBAHHE TEHETHYECKOH B3aMMOCBSA3M MEXJy BELICCTBAMH B psiy: IIpOCTOe
BEIEeCTBO — OKCHJ — T'MIPOKCUJl — COJIb;
 OpPraHM30BBIBAaTh, MPOBOAUTH YYCHMYECKHE MPOCKTHI IO HCCIeOBAHUIO CBOMCTB BEIIECTB,
HMEIOIIMX BAXXHOE MPAaKTHYECKOE 3HAaYCHHC.
BBIIyCKHHK HOTYyYUT BO3MOXHOCTh HAYYHTBCS:
* rpaMOTHO 00pamaThbes ¢ BEECTBAMH B [IOBCEITHEBHOM JKU3HH;
e 0CO3HABaTh HEOOXOAMMOCTH COOIONEHHS IMPABHI SKOJIOTHYCCKH ©e301acHOro IIOBEICHUS B
OKpy’KaroLIeH IpUPOJHO# Cpeie;
« HOHMMATh CMBIC] ¥ HEOOXOIMMOCTh COOIIIO/ICHHS MpeIUCAHU], IPE/UIaraeMpx B HHCTPYKIHUAX
[10 HCIIOB30BAHMIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUM M IIP.;
¢ HCIONB30BAaTh  TNPHOOPETEHHBIE  KIIIOYCBBIC  KOMIICTEHTHOCTH  IPH BBITIOJIHEHHHU
HCCIIEI0BATENBCKUX POEKTOB [0 M3YYEHHIO CBOWCTB, croco0O0B MOJIyUYeHUs W paclo3HaBaHUA
BEILECTB;



« pa3BuBaTh KOMMYHHMKATHBHYIO KOMIICTEHTHOCTD, MCTIONB3ysl CPECTBA YCTHOM M THCHMEHHOH
KOMMYHHMKalui Mpd pabore ¢ TEKCTaMH yyeGHMKA M JIOMOJHUTENBHOH JIMTEPATYPOH,
CIIPaBOYHBIMK Ta0JMIAMH, NPOSBIATH TOTOBHOCTH K YBOXEHUIO MHOM TOYKHM 3pEHHS IIpH
0GCYIK/IEHHH PE3YIIHTATOB BBIIONTHEHHOH paboTHI;
« OGBLEKTHBHO OIEHMBAaTh MH(MOPMALMIO O BEIIECTBAX M XMMHUYECKMX IIpOIeccax, KPUTUYECKH
OTHOCHTBCS K TICEBJOHAYYHOH HH(OpMAIHH, He0OPOCOBECTHOM ~ peKyIaMe, — Kacalolencs
HCIIOJIb30BAHUS PA3IMYHbBIX BEIIECTB.
« 0CO3HABATH 3HAYCHHE TCOPETHUECKHX 3HAHHI T IPAKTHYECKOH NEATENbHOCTH HeJI0BeKa,
« ONHCHIBATH H3y4eHHbIe OOBEKTHI KaK CUCTEMBI, IPHMEHSAS JIOTHKY CHCTEMHOTO aHaImM3a;
* IPUMEHSTH 3HAHHs O 3aKOHOMEPHOCTSX IepHOJIUYECKON CHCTEMBI XMMUYECKHMX JJIEMCHTOB JUIA
0OBSACHEHHUS U IIPEIBHICHHS CBOUCTB KOHKPETHBIX BEIICCTB,
« pa3BUBaTH HHPOPMAIMOHHYIO KOMIETEHTHOCTE MIOCPEICTEOM yriyGreHust 3HaHUH 00 UCTOPHH
CTAHOBITCHHMSI XMMHUUECKOH HAYKH, €& OCHOBHBIX NOHSTHH, IEPHOJMIECKOTO 3aKOHA KaK OJHOIO M3
BaKHEHMIIMX 3aKOHOB IIPHPOIBI, & TAKIKE O COBPEMEHHBIX TOCTHKECHUSX HAyKH M TEXHUKH.
* NPUBOJMTH NPHUMEPHI DPEAKIMH, MONATBEPHKIAIOIIMX CYIIECTBOBAaHHE B3aMMOCBS3U MEXIY
OCHOBHBIMH KJIacCaM¥ HEOPraHWYECKUX BEIECTB;
« BBIABIATH CYIIECTBOBAHME TEHETHYECKOH B3aHMOCBS3H MEXJy BEIICCTBAMH B psay: IpOCTOE
BEIECTBO - OKCHJI - THIPOKCHI - COJIb;
 OpraHM30BBIBaTh, MPOBOJUTH YYCHHYECKHE MPOCKTBI IO HCCIIEIOBAaHUIO CBOMCTB BEIIECTB,
HMEIOIIMX BaKHOE IPAKTHYECKOE 3HAUCHHE.
JTuunocmmusle, Memanpeomemuvle U HNpeOMemHble Ppe3YlbMAnbl  OC60EHUA yuebnoz20
npeomema «Xumua»
JIMYHOCTHBIMH PE3yIbTATAMH M3yUEHHS MpeaMeTa «XUMHS ABIISIOTCS CIICYIOMHC YMEHHS:
- BocnuTaHHe POCCHMCKOM TIpaKIaHCKOM HICHTHYHOCTH: NaTpHOTH3MA, MI00BH U YBaXEHHE K
OTedecTBY, 4yBCTBO FOPAOCTH 3a CBOIO PonuHy, 32 POCCHICKYIO XHUMHYECKYIO HAYKy
- QopMHpOBaHHE LEIOCTHOIO MHPOBO33PEHHMS, COOTBETCTBYIOLICTO COBPEMEHHOMY YPOBHIO
pa3sBHTHs HAYKH U OOIIECTBEHHOH IPAKTHKH, & TAKKe COMUAILHOMY, KyJIbTYpPHOMY, SI3IKOBOMY H
JyXOBHOMY MHOT0o0Gpasuio COBPEMEHHOIO MUpa
- (DOpMHpOBaHHE OTBETCTBEHHOTO OTHOLICHHS K Y4CHHIO, TOTOBHOCTH H CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOpa30BAHMIO HAa OCHOBE MOTHBALMH K 06GY4eHHIO ¥ MO3HAHHIO, BHIOOPY
npoduIBHOTO 00pa3oBaHMS HA OCHOBE MH(OpPMAIMH O CYMECTBYIOMHX npodeccusix U TMYHBIX
npoheCcCHOHAIBHBIX [PEeANOYTECHHUMH. Oco3HaHHOMY IIOCTPOEHHUIO MH/IMBHTyalbHbBIX
0Gpa30BaTeTbHBIX TPACKTOPHH C y4ETOM YCTOMYMBBIX NO3HABATEIBHLIX HHTECPECOB
- opMHpOBaHHE KOMMYHHKATUBHOM KOMIIETCHIMH B 06pa3oBaTeTbHOM, OOIIECTBEHHO IOJIE3HOH,
y4e6GHO — MCCIEN0BATEIBCKOM, TBOPISCKOH U IPYTUX BH/AX NCATEIHHOCTH
- ®opMupOBaHHE W MOHMMAaHHE LEHHOCTH 3/I0pPOBOTO H Ge3nmornacTHOro obpasa >KH3HH, YyCBOCHHE
NpaBdJ ~ WHIMBUIYaIbHOTO H KOJUIEKTHBHOTO 6e30MacHOT0 TOBEJEHHS B YPE3BBIYAWHBIX
CUTyalUsIX, YTOXKNAIOIIMX )KU3HU U 3JI0POBBIO monen
- ®OpMHPOBaHKE TI03HABATENbHON HHPOPMAIIMOHHOHN KyJIBTYPEL. B TOM umciie pa3BUTHE HABBIKOB
CAMOCTOATENBHON PaGoThl ¢ Y4eOHBIMH MOCOOUSIMH, KHMIaMH, AOCTYIHBIMH UHCTPYMEHTaMH M
TeXHUYECKAMH CPEICTBaMHA HH(MOPMAILIMOHHBIX TEXHOTIOTHH
- ®OpMHUPOBAHHE OCHOB JKOJIOTHYECKOTO CO3HAHHMS Ha OCHOBE NPH3HAHMS LECHHOCTH HU3HU BO
BCEX €€ MPOSIBJICHUSX U HEOOXOMMMOCTH OTBETCTBEHHOTO , GepeKHOTO OTHOLICHHS K OKpYXKaroIleH
cpene
-PasBHTHE TOTOBHOCTH K DEIIEHHMIO TBOPYECKHX 3a/ad, yMEHHME HaXOIUTh a/ICKBATHBIC c1oco6b1
[IOBEJIeHHs W B3aMMOJEHCTBHE C MApTHEPaMH BO BpeMs y4eOHOH H BHEyUYeOHOM JeATeIbHOCTH,
CIIOCOOHOCTH OIIEHMBATh MPOOIEMHBIC CUTYallMU
MeTanpeiMeTHbBIMH  pE3ylbTaTaMi ~ M3y4eHU  Kypca «Xumus»  aBaseTcs  (GOPMHUPOBAHHME
YHUBEPCAJIBHBIX y4eOHbIX NeHCTBUH yvhn.
Ilosnasamenvhvie YV/I:
- CaMOCTOATEbHO OOHapyKUBATh ¥ (OPMYIHPOBATH yUEOHYIO npo6ieMy, ONpeaeNiaTh Le/Ib y4eOHOH
JNIeSTEIbHOCTH, BHIOMpATh TEMY paboThI
- BoigBurath BepcHM pelueHHs TNpobieMbl, OCO3HABaTh KOHEYHbIH pe3y/ibTaT, BeIOMpaTh M3
MPE/TOKEHHBIX X UCKATh CAMOCTOSTENIEHO CPE/ICTBA AOCTHHKCHUS LIETH.



- CocTaBATh (MHAMBUYaIbHO MM B TPYINE) MUIaH PELICHHAS npoGeMbl (BBINOTHEHHS IPOCKTA).

- Paborasi 1Mo MiuaHy, CBEpsSTh CBOW ACHCTBHA C LENBIO H, TIPH HEOOXOAMMOCTH, HCMPABIISTh OLIMOKH

CaMOCTOSATENIBHO.

- B nuasnore ¢ y4uTeeM COBEPIICHCTBOBATE CAMOCTOATEILHO BBIPA0OTaHHBIE KPUTEPHUH OLICHKH.

Kommynuxamugnoie YV/I:

- CaMOCTOSATENLHO OPraHM30BbIBATh y4eOHOE B3aUMOJEHCTBHME B IpYINe (ompenensTh obiue Ly,

pacrpefeNsSTh PONd, IOT0BapHBaTLCSA APYT € IPYToM U T.1.).

CpenctBoM (HOpMHUpOBaHHSA KOMMYHUKAaTHBHBIX VY]l cayxaT TeXHONOrus NpobieMHOro auanora

(MoGYKIAIOMUiA W TOABOISIIMA AHATIOr) U paGoTa B MajbIX IpyMrax, a TalkKe WCIMONb30BAHUE Ha

ypOKax 3J1€MEHTOB TEXHOJIOTUHU MPOJLyKTUBHOTO YTCHHA.

IpeaMeTHBLIMH pe3yJbTaTaMH U3yYeHHs NMpeaMeTa «XUMHSD) SBIIAIOTCS:

- QopMHpOBaHHe MEPBOHAYAIBHEIX CHCTEMATH3HPOBAHHbIX npeAcTaBlieHUd O BeLlecTBax, MX

MpeBpALIEHMAX ¥ MPAKTHYECKOM NPUMEHEHUH; OBJIaICHUE MOHATUIHBIM anmnapaToM ¥ CHMBOJIMYECKHUM

A3BIKOM XUMHMH;
- Oco3HaHue OGBEKTUBHO 3HAUYMMOCTH OCHOB XMMHYECKOM HayKH Kak 06acT COBPEMEHHOTO
CTECTBO3HAHMS, XHMUUECKHMX TPEBPAIICHMH OPraHHYECKUX W HEOPTaHMYECKUX BELIECTB KAk OCHOBDI
MHOFMX SIBJICHHI KMBOW M HEXMBOH NPHPOJBI; YriyOneHue TIpeCTaBlIEHUH O MaTepHalbHOM
€JIMHCTBE MMpa;

- OBlajeHUe OCHOBaMHM XWMHUYECKOW TIPaMOTHOCTH: CIIOCOBHOCTHIO aHATM3UPOBAaTh U OOBEKTHBHO

OLIGHMBATh JKWU3HEHHbIE CUTYallMH, CB3aHHbIE C XMMHEH, HaBBIKAMH 6e3onacHoro obpaleHust ¢

BELECTBAMH, MCIIOJIb3yeMbIMU B TOBCEIHEBHON JKM3HH; YMEHMEM aHAJM3WpOBATE U MJIAaHUPOBAThH

AKOJIOTMUYECKH 6e30MacHoe TIOBEICHHE B LIENIAX COEpexKEH s 310pOBbsi U OKpY>KaroILEeH Cpe/ibl;

- ®OopMHpOBaHHE yMEHHH yCTaHAB/IMBAaTh CBA3M MENIy pPealbHO HAOMIOIaEMBIMU  XUMHUUYECKUMH

ABJEHUSMH M TPOLECCAMH, NPOMCXOISLIUMH B MHUKPOMHDE, 0BBACHATH TPUUMHBI MHOroo0pasus

BElECTB, 3aBUCAMOCTh MX CBOWCTB OT COCTaBa M CTPOCHHMS, a Takke 3aBUCMMOCTH NPUMEHEHHUA

BELLECTB OT UX CBOWCTB,;

- [IpuoGpeTeHNns OMBITA MCTIONb30BAHMA PA3MUHBIX METOJ0B H3YUCHHA BELLECTB; HAOMIOJEHHUSA 3 X

NpeBpPALIEHUAMA NPH TMPOBEJACHHUH HECNIONKHBIX XHMHHYECKHX HKCMIEPUMEHTOB C HCIIOJIb30BaHHEM

naGopaTopHOro 0GOpyAOBaHHs U NPUOOPOB;

- YMeHHe OKa3biBaTh MEPBYIO MOMOLIb NP OTPABJICHMAX, OXKOrax W Apyrux TpaBMax, CBSI3aHHBIX C

BeIeCTBaMH U 1a60paTOpHEIM 000pYyA0BaHHEM;

- OBnageHue npueMamu paboThl ¢ MHpOpMALMeHi XUMUYECKOTO CONCPIKAHMA, NpeCTaBIeHHON B pa3HO

dopMe (B Buze Tekcta, GopMy1, rpaduKoB, Ta6IMYHBIX JaHHBIX, cXeM, GoTorpadui u ap.)
- Co3jaHMe OCHOBBHI s (JOPMHMPOBaHHMS MHTEpECAa K PacuIMpeHHIO H yriayOIeHUIO XUMHYECKHX
3HAHMH U BHIGOPA XHMUH Kak NPO(UIBHOTO NPeAMETa PH MEPEXOAC Ha CTYNEHD CPEAHEro (momnHoro)
061iero o6pa3oBanus, a B IajbHEHIIEM U B Ka4eCTBE chepbl cBoe MPOoHeCcCHOHANBHOH AEATENbHOCTH:
- @opMMpOBaHHE MNPEACTABICHUH O 3HAYCHHUH XMMHYECKOW HAayKd B PELICHHH COBPEMCHHBIX
5KOJIOTMYECKMX TpoGjieM, B TOM 4YMCIe B MpPEJOTBPAICHWHM TEXHOTEHHBIX H 3KOJIOTUUECKUX
KatacTpod.

B ciyuae mepexofia Ha 0COObIe PEXHMHBIE YCIIOBMS MPeAyCMOTpeHa OpraHM3alii JMCTaHLIMOHHOTO

o6ydeHHss C HCMOJb30BAHMEM DJIEKTPOHHOTO obyueHMs M JMCTAHLMOHHBIX 00pa3’oBaTENbHEIX

TE€XHOJIOTHi.

[py OpraHM3aLUy JUCTAHLMOHHOTO 00y4eH s MOTyT OBITH KCTIOJIH30BaHBI CIEAYIOLINE PECYPChI:

- yueGHUKH 1 N0oco6us Ha OYMaKHBIX HOCHTEIISIX;

- yueGHHMKH 1 TI0COGHS B SNIEKTPOHHOM (opmaTe;

- 3JIEKTPOHHBIE 06pa30BaTeIbHBIE PECYPCHI (PDIL, ML "Yuu.py" u mp.);

- (peiepasibHBIE M PErHOHANbHBIE 00Pa30BaTE/bHBIC TEICKAHAIIBL,

- nnaThopMBbl ISl OpraHU3aL|K OHJIaHH-ypPOKOB (Zoom, Skype, Discord, Microsoft Teams u Flls):

JIMCTaHIMOHHOE (JIEKTPOHHOE) 0Oy4EeHHE peanu3yeTcs noCpeCTBOM:

- IMCTAHLMOHHBIX YPOKOB (BHAEOKOH(EpEeHLWIA);

- 5JIEKTPOHHBIX YPOKOB (CCHIIOK, CTIHCKOB CCBHIIOK Ha TPEHAXKEphl, CCHUIOK Ha BHM/I€03aIUCU YPOKOB,

MTOJIKACTHI);

- YpOKOB Ha 0Opa30oBaTe/IbHbIX TE/ICKaHaIaxX;

- CaMOCTOATENIbHOM paboThl yUeHHKA.



Coaepxanue Kypca xumuu 8 kiacc.

Pa3nen 1. OcHOBHbIE MOHATHS XHMHH (YPOBEHbH ATOMHO- MOJIeKYJISIPHbIX PeICTABJIEHHIH)

[IpenMer XuMHH. XUMHS KaK 4acTh €CTECTBO3HAHMS. BemecTBa B MX cBOicTBa. MeTOMBI
IO3HAHMS B XMMHHU: HAOTIOEHHE, SKCIIEPHMENT. [IpueMbl Ge3omacHoM paboThl ¢ 000PYI0BaHUEM H
pemiectBaMu. CTpOEHHE TIAMEHH

Upcrble BemecTBa W cMecH. CrocoObl OYMCTKH BEIIECTB: OTCTaMBAHHC, GbUIBTPOBAaHHE,
BBIIAPHBAHHE, KPUCANUSAYUSL, OUCTUTILAYU. Ddu3uyecKre ¥ XUMHUYECKHE SBICHHUSA. XUMUIECKHE
peakiun. [IpH3HAKH XUMHYECKHX peaKiuii ¥ yCIOBHS BO3HMKHOBEHHS M TEUCHHS XHMUICCKUX
pEaKLIMi.

ATOMBI, MOJIEKYJIsl M HOHBL BelecTBa MOJEKYISAPHOTO W HEMOINCKYJSAPHOTO CTpOEHHUS.
Kpucrannuyeckie U amMOpHbIC BEIIECTBA. Kpucranmueckue pEelIETKH: HOHHAsA, aTOMHad H
MOJIeKyJIipHasl. 3aBUCHMOCTh CBOMCTB BELIECTB OT THIIA KpHUCTa/UTMYecKoil pemeTkH. IIpocTeie U
CIIOJKHBIE BellecTBa. XUMHUYECKH# 31eMeHT. MeTauisl B HEMETaJLIbL. ATOMHas eIMHHUIIA MacChl.
OTHOCHTENbHAS aToMHas Macca. SI3bIK XHMMH. 3HaKd XHMHYECKHX OJIEMCHTOB. 3aKkoH
IOCTOSHCTBA COCTABa BellecTBa. XuMmudeckue Gpopmyinsl. OTHOCHTENBHAS MOJEKYIApHAS Macca.
KadecTBEHHBIH M KOJMUYECTBEHHBIA COCTAB BEIIECTBA. BEIYHCICHHME MO XUMHUYECKAM bopMyIaMm.
MaccoBasi T0JIsI XUMHUYECKUX JIEMEHTOB B CJIOXKHOM BEIICCTBE

BajleHTHOCTh XHMHUYECKHX >IeMeHTOB. OIpe/ieleHue BAJICHTHOCTH 3JIEMEHTOB 110 dbopmynaMm
GuHapHBIX coenuHeHUH. CoCTaBICHUE XMMUYCCKUX (GopMyI1 IO BaJICHTHOCTH.

ATOMHO-MOJIEKYJIIDHOE ~ ydeHHe. 3aKOH COXPaHCHHs MacChl BEIICCTB. Kuzap |
nestenbHOCTEM.B. JIoMoHOCOBA. XUMUYESCKUE YPABHECHHU. TuIbl XUMHYECKUX PEaKIuid
IlpakTuyeckue paborbi:

e [IlpaBnia TeXHHUKHM 0€30MAaCHOCTH IpH paboTe B XMMHYECKOM KaOHHETe. 3HAKOMCTBO C

1aGopaTOpHBIM 000PYIOBAaHUEM.

e OumncTKa 3arpA3HEHHON IIOBAPEHHOH COJIH.
PacuerHble 3a1a9M. BoIUiciIeHHEe OTHOCUTEIBHOM MOJIEKYJISPHOM MacChl BEIIECTBA 110 bopmye.
BLIUMC/IEHHE MACCOBOM JIONM SJIEMEHTa B XHMHUYECKOM COEIMHEHUHU. Y CTAaHOBJICHHE npocTenIen
dopMyJIBl BEIECTBA MO MACCOBBIM JIOJISAM DJIEMCHTOB. Brruncnesus 10 XUMUYECKUM yPAaBHEHHUSIM
MACCHI WM KOJHYECTBA BEIIECTBA II0 M3BECTHOM Macce MM KOJIUYECTBY OJHOIO W3 BCTYMAMOMIMX
WM NOJIyYarOIIUXCs B PEaKIUH BEIECTB.

Kucinopon. Haxoxzenme B mnpupone. Ilomydenne xucrmopoiaa B nabopaTopud H
IIPOMBIILICHHOCTH. PHU3AYeCKHe U XUMUYECKUC cBoiicTBa Kuciopoaa. [IpuMeHneHne KUCIOpoaa.
KpyroBopoT kuciiopoza B npupoje. O30H , alIOTPOIHS KHCIOPOIa. Bo3myx u ero cocras. 3amura
aTMoc(epHOro BO3IyXa OT 3arpsI3HEHHUHA.

Bomopoa. Haxoxnenwe B IPHUPOZIE. [lomydyenue BoOxopoja B JlaDOpaTOpHH U
IPOMBILUICHHOCTH. PH3HYECKHe ¥ XUMUIECKHC CBOMCTBa BOJOpOAa. Bogopoa — BOCCTaHOBHTEIb.
MepsI 6€3011aCHOCTH TIpH paboTe ¢ BOJOPOIOM. [TpumeHeHHe BOAOPOJa.

Boxa . MeTobl onpeeNieHus COCTaBa BOJbI — aHaAJIM3 ¥ CHHTES. ®usnyecKue U XUMHYCCKUE
CBOMCTBA BOBL. Boja B HpHpOJIE M COCOOBI €€ OYMCTKH. A3pallksi BOJBL. XUMHYECKHE CBOMCTBA
Bozbl IIpuMenenue Boasl. Boma — pacTBopuTenb. PacTBOPUMOCTD BEIIECTB B BOJC. Onpenenenue
MacCOBOM JI0JIH paCTBOPEHHOI'O BELIECTBA.

KonuuecTBEHHbIE OTHOLICHHS B XUMHH. KomuuecTBo BemecTBa. Monb. MosspHas Macca.
3akon ABorampo. MosipHbii 06beM ra3oB. OTHOCHTENbHAs IUIOTHOCTH Ia30B. OOBbeMHBIE
OTHOIIECHHS I'a30B MPH XUMHUYECKHX PEAKIUAX.

BaskHelImyue Kiacchl HEOPraHMYeCKHX COeqMHEHHH. OKCHIBI: COCTaB, KiaccuuKanus.
OCHOBHBIE U KMCIOTHBIE OKCHIBL. HoMeHKIaTypa OKCHI0B. OU3HIECKHE ¥ XUMUICCKUE CBOICTBa,
HOJIy4eHUEe, IPHMEHEHHE OKCHJIOB.

I'mapokcuapl.  Kmaccudukanwmst — THAPOKCHIOB. Ocuosanus. Cocra. Illemoun ¥
HepacTBOpMMbIe OocHOBaHMsA. HoMmeHkmatypa. duspyeckue ¥ XUMHYECKHE CBOWCTBA OCHOBaHHH.
Peakuus Heirpanusanuy. [loxydenue. [IpuMenenue. AM}oTepHBIE OKCH/IBI U THIPOKCH/IBI

KHCIOTBI: COCTaB, KIAacCH(HMKAIMS ¥ HOMEHKIaTypa. QH3HYecKUue U XUMUICCKHUE CBOMCTBA
KHCJIOT. BEITECHUTEBHBIA P/l METAJUIOB



Comu.: cocTaB, Knaccudukamus ¥ HOMeHKIarypa. QPHU3MYeCKHe M XMMHHUECKHC CBOMCTBA
conieii. PacTBOpUMOCTD conieil B Boje. XHUMHUECKUE CBOMCTBA colieil CocOObI MONYYEHHs COTeH.
[IpuMeHeHue coyert

TeHeTHYECKas CBSI3b MEXKIY OCHOBHBIMH KIacCaMM HEOPraHUIECKUX COEIMHEHHH.

Pasnen 2. Ilepmoauyeckmii 3aKOH H TEPHOAHYECKad CHCTEMA XHMHYECKHX 73JIE€MEHTOB
J1.A.Menpeneesa. CTpoeHne aroma

[lepBBle MOMBITKA KIacCHpUKAlUi XUMUIECKHX SIEMEHTOB. [ToHsiTHE O TpYIIAxX CXOIHBIX
3/IeMEeHTOB. ECcTecTBEHHBIE CEMEMCTBA IIENOYHBIX METAJLIIOB U I'AJIOTCHOB. BiaropoHbIe rassl.

Ilepuonuueckuii 3akon JI. U. Menneneesa. [lepuomuueckas cUCTeMa KaK €CTECTBCHHO-
HayuHas KJIacCH(UKaIMs XUMHYECKMX  SJICMCHTOB. Ta6nuunas ¢GopMa IpPEACTaBICHUA
KIacCH(UKanUs XHMHYECKAX IEJIEMCHTOB. Crpyktypa Tabmuuel «lleproauyeckas CHCTEMA
xummudeckux snementoB JI. Y. Menneneesa» (KOpOTKas dopma): A- u b- rpymnmel, IEPUOABL
duzHyecKyii CMBICT TIOPSAIKOBOTO SJIEMEHTA, HoMepa IIepuo/ia, HOMepa IPYIIIBL (17t SIEMEHTOB A-
rpymnm).

CrpoeHue aToMa: SIpO W DIEKTPOHHAL o6osouka. CocTaB aTOMHBIX AI€p: HPOTOHBI H
HeWTpoHBL M30TOmBL 3apsi aroOMHOro s/pa, MaccoBo¢ HHCIO, OTHOCHUTEJIbHAs aTOMHas macca.
CospemeHHast HOpMyIHPOBKa MOHATHS «XUMHUYECKUH IIEMEHTY.

DIeKkTpoHHass 000JJ04YKa aroMa: MOHSATHC 06 DHEPreTHYecKOM YPOBHE, €ro €MKOCTH.
3amoHeHHe OJEKTPOHHBIX CJOEB y aToMa JJIEMEHTOB IEepBOro — TPETHEro [IEPHOIOB.
CospemeHHas HOpMyITMPOBKa MEPHOUYECKOTO 3aKOHA.

3HaueHHe TIepPHOIMYECKOro 3akoHa. HayuHble TOCTSKCHHA JI..MenzeneeBa : HCIIPABICHUE
OTHOCHUTETbHBIX AaTOMHBIX MacC, I[€PECTaHOBKMA XHMHMYECKUX O3JIEMCHTOB B [EPHOIUUECKOM
cucreme. JKu3up u nesrensaocts 1. Y. Menneneesa.

Crpoenne aroma. CocTaB aTOMHBIX SICP. DnexTponsl. Vi3oTonbl. CTpOCHHE SJIEKTPOHHBIX
060JI0YeK aTOMOB MEPBBIX 20 3IEMEHTOB MEPHOIMICCKON CHCTEMBI JI. 1. Menneneesa.

JlaGopaTopHble ONbITHL. B3auMoJeHCTBHE TMIPOKCHIA IIMHKA C pacTBOpaMH KHUCJIOT H
IEJI0Y€EH.

Pasnen 3 Ctpoenne BemecTs (7 9)

DJIeKTPOOTPHUIIATEIBHOCTE XUMHYECKHX JJIEMEHTOB. OCHOBHBIE BUIbl XHUMHUYECKOH CBSI3U:
KOBAJIEHTHAS HEMOJIsIpHasi, KOBAJICHTHAs IOJIpHas, HOHHAL. BajleHTHOCTH 3JIEMEHTOB B CBETE
31eKTpoHHOM Teopur. CTeneHb OKHCIICHHS. [IpaBuia ompeseleHUs. CTCHECHH OKHUCIICHUA
3JIEMEHTOB.



TemaTudeckoe NJIAHUPOBAHHE

8 kiacc
[ Nen/m | Pa3aeani nporpaMMbl KoauuecrBo | KonuyecTBo KoanuecTBo
4acoB KOHTPOJIbHBIX NPaKTHYECKHX
pabort paboT
1 OCHOBHBIE MTOHATHS XUMUH (YPOBEHb a1 3 6
aTOMHO — MOJIEKYJIAPHBIX
TIpEICTABICHUH)
2 [TeproueCKui 3aKOH U 7 - -
HepHOIUYECKas CHCTEMA
xuMHdeckux snemenToB J. 1.
Menzeneea. CTpoeHHE aTOMa
3 CrpoeHue BellecTBa. XuMUIecKas 7 1 -
CBSI3b
4 I'eneTnyeckas CBsI3b 3 - -
HUTOTO 68 4 6

IToypo4HO-TeMAaTHYECKOE INIAHHPOBaHHE

[TnaHpoBaHUE COCTABJICHO HA OCHOBEC aBTopckoi mporpammel 'apa H.H. .
«Xumus. Pa6oure nporpammel. [IpeMeTHas TUHUS y4eOHUKOB I'.E.Pyasutuca, ®.I'. Genpamana
8-9 knaccsr: yueb. mocobue s 061meobpa3oBaTelbHbIX opraHuzanus.

Tema 1 OCHOBHbIE OHATHS] XUMHH(YPOBEHb aATOMHO-
MOJIeKY JISIPHbIX NpeacTaBaennii) 51 Jac.

1 1 [TpeaMeT XMMHH.

2 2 Meroapl MO3HAHUs B XMMHH.

3 3 Tpakruueckas paGora Nel. «ITpuemsl GesonacHo#
paboThl ¢ 060pyIOBAHHEM.»

4 4 Yucreie BeuiecTBa U cMecu. CrocoObl OUMCTKHU BEIECTB.

5 5 | Ipaktuaeckas pabora Ne2 «O4ncTKa 3arps3HEHHOM
MTOBapE€HHOM COJIH.

6 6 dusruecKre U XUMUYECKHE SIBIeHUs. XMMUYECKHE
peakuuH

7 7 ATtoMBl. MoJeKybl ¥ HOHBI.

8 8 BelecTsa MOJIEKYJISIPHOTO H HEMOJICKYJIAPHOTO
crpoeHus. Kpucranimyeckue peleTKy.

9 9 TIpOCThI€ ¥ CIOKHBIE BEIIECTBA. XUMHUYECKUE SIIEMCHTBI.
MeTaJiibl U HEMETaJLIBI.

10 10 | SI3bIk XMMUH. 3HAKH XUMHUYECKHX 3JICMEHTOB.
OTHOCHTENbHAs aTOMHas Macc.

11 11 | 3aKkoH NOCTOSHCTBA BEIIECTBA.

12 12 | Xumuueckue popmynbl. OTHOCHTENIbHAS MOJIEKY/ISpHAs
macca. KauecTBeHHBIN U KONMYECTBEHHBIH COCTaB
BEILECTBA.

13 13 | MaccoBas q0J1s XMMHYECKOIO 3JIEMEHTa B COCIMHCHHH.

14 14 | BanenTHOCTH XMMHYECKHX 31eMeHTOB. OnpesiesieHue
BAJIEHTHOCTH 1IEMEHTOB 10 opMynam GUHAPHBIX
COEIMHEHHH.

15 15 | Cocrasnenune hopMys GMHAPHBIX COENMHEHHH N0
BaJICHTHOCTH.

16 16 | ATOMHO-MOJIEKYJIIPHOE YYEHHE.

17 17 | 3akoH COXpaHEHHUs MacChl.




18 18 | Xumuueckue ypaBHEHUS.

19 19 | THIb XAMHYECKHUX PEAKIUH.

20 20 | KontponbHas pa6ora no Teme «IlepBoHadyanbHbie
XMMHYECKHE MOHATHS.»

21 21 | Kucnopon, ero obuas xapakrepuctuka. [lomyuenne
kuciopona. Pu3HUECKUe CBOWCTBA KUC/IOPOAA.»

22 22 | XvMMHuUeCcKHe CBOMCTBA U IPUMEHEHHE KMCIIOPOAAY.
Oxcupl. Kpyropopot Kucjiopoaa B pUpoze.

23 23 | Ilpaktuueckas pabora Ne3» Tlomyyenue u CBOMCTBA
KHCIIOpOZia»

24 24 | O30H. AJUIOTpOIHs KHCIIOPOAA.

25 25 | Bosayx u ero coctas. 3auiuTa arMoc(epHOro Bo3ayxa oT
3arpsi3HEHUS.

26 26 | Bomopon. Ero ofmas x-Ka i HaXOX/JIE€HHE B MPUPOJE.
TTonmy4eHue BOAOPOIA U ero pu3nyecKHe cBoMcTBa. Mephl
6e30macHOCTH Mpu paboTe ¢ BOAOPOAOM.

27 27 | XumMudeckue CBOMNCTBA BOAOPOJA Y €ro NPUMEHCHHE.

28 28 | IIpakTuyeckas pabora Ned «Iloiydenue BOAOPOaa U
HCCIIEZIOBAHHE ET0 CBOMCTBY

29 79 | Boma. MeTop! OTIpe/ie/ieHus COCTaBa BO/bl. AHAIM3.
Cunre3. Boza B npupoze 1 cnocobbl €e O4UCTKH.

30 30 [DusHueckue ¥ XMMHYECKHME CBOMCTBA BOMIbI. [IpuMeHeHHe

BOJIBI.

31 31 Boma —pactopurens. PactBopbl. Haceiiennbie H
HEHACHILIEHHbIE PacTBOPBI. PacTBOPUMOCTH BEINECTB B
BOZIE.

32 32 [MaccoBas q0Jisi paCTBOPEHHOIO BELIECTBA.

33 33 [paktuueckas paGora Ne5 «[IpuroToBieHue pacTBOpa
Comeii ¢ OMpeIe/eHHOW MacCOBOW [0JIei PacTBOPEHHOTO
BELIECTBA»

34 34 [[loBTopeHHe U 060OIIEHHE 110 TeMaM:

35 35 [KourponmbHas pabora mo Temam : Kucnopox. Boxopon.
Bopna. PacTBopbl.

36 36 [MoJb-eIMHHLA KoJMUecTBa BemecTa. MoisipHas Macca.

37 37 [BblYMCIEHHS TI0 XUMUYECKHM yPAaBHEHUAM.

38 38 BaxoH ABoraapo. MonsipHbIH 06beM ra3os.

39 39 (OTHOCHTENbHAS TUIOTHOCTD ra30B.

40 40 O6beMHBbIE OTHOLIEHHS T'a30B PY XMMHYECKHX PEaKLIUAX.

41 41 Oxkcums:: KiaccuuKauws, HOMEHKIATypa, —CBOWCTBA,
noJyry4eHue, IPUMEHEHHE.

42 42 [Tuppoxcuapl. OcHOBaHMS: KilacCH(HKALM, HOMEHKIATYpa,
MOTyYECHHE.

43 43 [Xumuueckue cBoicTBa OCHOBaHMH. OKpacka MHIMKAaTOpOB
B IIEJOYHOM W  HeWTpaipHOM cpemax. Peakuus
Heirpanuzauuu. [IppMeHeHne OCHOBAHHH.

44 44 |AmdoTtepHbie OKCH/IbI K THIPOKCHIIBL.

45 45 [Kucnorel: cocTaB, KiaccMuKalMs, HOMEHKJIATYpa,
crtocoObI MOTYYESHHS.

46 46 [XuMmuyeckue CBOWCTBA KHUCIIOT.

47 47 |Conu: cocraB, KiaccHukanms, HomeHKIaTypa. Crocobsl
MOJTy4YEeHHsI COJeH.

48 48 [CBoiicTBa CONCH.

49 49 [eHeTHyecKas CBA3b MEKIY OCHOBHBIMH

KJ1accaM¥ HEOPraHWYeCKUX COEJIMHEHUH.
50 50 [Ipakruyeckas pabota Ne6 « PerieHue




KCIIePMMEHTAIBHBIX 3a/1a4 1o Teme: BaHeHIne Kiacchl
HEOPraHWYECKUX COEMHEHU
51 51 [KontponbHas pabora mo Teme « OCHOBHbIE KIacChI
HEOPraHMYECKHX COEIMHEHHI
Tema 2. Iepuonu4ecKnii 3aKOH H MNEPHOIHYECKAS CHCTeMa XHMHYECKHX
saementoB JI.H. MenaeieeBa. (7 9acoB)

52 1 [Knaccnpukaumsa xumudeckux osnementos. Ilowstne o

rpynnax CXOAHbIX JIEMEHTOB.

53 2 |Tepuonwnueckuii 3axon JI. M. Menzeneesa.

54 3  [Mepuonnueckas Tabnuia XUMUYECKUX JIEMEHTOB. A-u b-

rpyIIbl, TIEPUOIbI.

33 4 [Crpoenme aroma. CocraB aToMHbiX szaep. M3oTOMBL.

MMMYECKHI SJIEMEHT-BU]l aTOMOB C OJMHAKOBBIM 3apAI0M
apa.

56 5 | PacmosoyKeHHe 3IEKTPOHOB MO SIHEPreTUYECKHM
ypoBHaM. CopemeHHas (pOpMYTHPOBKa NIEPHOUHECKOrO
3aKOHa.

37 7 3HaueHHe MEPUOJIUYECKOIO 3aKOHa.

58 58 | IToropenue u 0600IEHHE IO TEME
«ITepruonAyeCcKuii 3aKOH U MIEPHONYIECKas CUCTEMA
xummyeckux ementoB [I.M. Menneneesa.
CTtpoeHHe aroMa.

Tema 3. Crpoenne BemecTBa. XUMHYeCKas CBA3D.
7 4acoB.

29 1 DIEeKTPOOTPULATENBHOCTh XHMUYECKUX 3JIEMCHTOB.

60 2 | KoBanenTHas cBa3b. [lossipHas ¥ HEMONApHAsA
KOBAJICHTHAas CBS3b.

61 3 HonHas cB3b

62 4 BaJleHTHOCTD H CTEINeHb OKuciaeHus. IIpasuna
ONpeIe/ICHHs CTENICHEH OKMCIICHHS OKMCICHHUS.

63 5 OKHCIIUTETHHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

64 6 | IoBropenue u o6o6uenHue 110 Teme «CTpoeHHEe
BelecTBa. XUMHUYECKas CBA3b.»

64 7 | Kourponsnas pa6ora o temam «Ileproamaeckui
3akoH. CTpoeHue aroma. XuMU4ecKas CBA3b»

Iosropenne: [enerndeckas cBs3b. 3 yaca

66 1 ['eHeTHYECKas CBA3b

67 2 | I'eneruueckas CBs3b

68 3 I'eneTuyeckas CBI3b




9 Kuaace.

Ne Pa3nenbl nporpaMMbl KouuuectBo | KosmmuecTBo KoaunvecTBo
n/n 4acoB KOHTPOJIBHBIX | MPAKTHYeCKHX
pabot paboT
1 MHoroo0pa3ue XUMHYECKUX 17 2 2
peakuui
p MmuorooGpa3ue BEIIECTB 43 3 9
3 Kpatkuit 0630p BaXKHEHIITHX 8 1
OpraHHYeCcKHX BEILIECTB
UTOTO 68 6 7

Copnepxanne Kypca 9 Kiace

Pasnen 1. MHOrooGpa3ue XUMHUECKHX PEaKIUN

KnaccudHKarus XMMAYECKHX PEaKIuii: PeaKiuy COCMHEHMS, PasokeHHUA, 3aMCIIICHI, oOMeHa.
OKHCITHTEIbHO-BOCCTAHOBHTEIbHbIE  peakiui.  OKHCIUTENb,  BOCCTAHOBUTEINb,  IPOLECCHI
OKHCIIeHHST M BoccTaHoBieHHs. CoCTaBlIeHHE YPaBHEHMH OKHCIHTEIBbHO-BOCCTAHOBHUTCIBHbIX
peakiyii ¢ MOMOIIBIO METO/a JIEKTPOHHOTO Oananca.

TemnoBble >QQPEKTH XAMAYECKHX peaKIui. DK30TEPMHUYECKHE M SHAOTCPMUYCCKHEC DPEAKIHH.
TepMoXUMUYECKHE ypaBHEHHs. Pacy€Thl 10 TEPMOXUMUYCCKIM yPABHEHHIM.

CKOpPOCTh XMMHYECKHX peakiui. (DaKTopbl, BIMSIONIME Ha CKOPOCTh XHMHYCCKUX pEaKIUi.
IlepBoHaYaIbHOE NPEICTABICHHE O KaTaIU3e.

O6paruMmble peakiuy. [IoHATHE O XUMHIECKOM PABHOBCCHH.

XHMHYECKHE PEaKIMi B BOAHBIX PaCTBOpaX. JNEKTPOIUTHI U HEIJICKTPOIHTEL, Honsl. KaTHOHEI U
auuoHsl. I 'uopamnas meopus pacmeopos. DNEKTPOITUTHYECKAs UCCOHAIS KUCIIOT, OCHOBaHUH H
coneii. Cirabble M CHJIbHBIE 3IEKTpoiuThl. CTeneHb JMCCONHMAIUU. Peakiuu HOHHOIO oOMeHa.
VCII0BHS TEUEHHS PeaKIuii HOHHOro oOMeHa [0 KoHIa. XUMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOpPraHWYECKUX COEJUHEHHH B CBETE IpPEACTaBICHHH 00 DNIEKTPOJMTUYECKON JUCCOIHALNH H
OKMCIIATEIHHO- BOCCTAHOBUTEIbHBIX peakiusx. [lonsmue o 2uoponuse coneu.

JlemoHcTpaUM:

[TpuMepsl 3K30- U SHIOTEPMUUYECCKHX peakiuii. B3auMoaeHCTBHE LHHKA C COJIIHOM M YKCYCHOM
KHECIIOTOM. B3auMoeicTBAE IPaHyIMPOBAHHOIO IIMHKA W IMHKOBOW IBLIH C COJIIHOM KHCIIOTOM.
Bsaumoneiicteue oxcuaa Memu (II) ¢ cepHOM KHCIOTOM pasHOW KOHLEHTpPAIMK TpH pPasHbIX
TeMIeparypax.

Topenwe yriisi B KOHIIGHTPHPOBAHHOH a30THOM KHCJIOTE. [opeHue cepbl B pacILIaBJI€HHOH CEUTPE.
HWcopTaHWe pPacTBOPOB BEHIECTB HA DIIEKTPUYECKYIO MPOBOTMMOCTE. JIBu>keHHE HOHOB B
JJIEKTPUYIECKOM II0JIE.

IlpakTH4yeckue pabdoThI:

Vi3yueHue BIMSHHAS YCIOBUHN IIPOBEIEHMS XUMUIECKOH PEAKIMU Ha €€ CKOpOCTb.

Pemenne 3KCHEpUMEHTAIBHBIX 3a7a4 IO TEME «CBOMCTBA KHCIIOT, COJIEM M OCHOBaHMM KakK
3JIEKTPOJIUTOB

JlaGopaTopHbie onbIThI: Peaknuu oOMeHa MeXTy paCTBOpaMH SJICKTPOIMTOB

PacueTHbIe 3a1a49M: BEUMCIEHNS 10 TEPMOXUMHUYECKUM YPABHEHUSIM PEAKIIHH.

Pa3nea 2. MHoroo6pasue BELIECTB

Hemerauisl. Tanoredsl. IloJOKeHHE B IEPHOIUYECKOM CHCTEME XHUMHYECKHX DJIEMEHTOB,
cTpoenue ux aroMoB. Haxoxenue B npupozie. PU3HIECKHE U XUMUYCCKHUE CBOMCTBA raJIOr€HOB.
CpaBHHTENbHAS XapaKTEepPHCTHKAa TaoreHoB. llonydeHue W MNPUMEHCHME TIANOrCHOB. Xnop.
OysuyecKie 1 XUMUUYECKHe CBOMCTBA xyopa. [IpuMeHenHe xyopa. XiopoBoaopoa. Pusnueckue
cpoiictea. [Tomydenne. ConsiHast KuciIoTa M €€ comd. KauecTBeHHas peakiys Ha XJOpH/-HOHEL.
Pacrio3HaBaHue XJIOPUIOB, 6poMuI0B, HomuoB. Kuciopon u cepa. llonoxenue B [IEPUOUYECKOM
CHCTeMe XMMHYECKUX DIIEMEHTOB, CTpoeHHe ux aroMoB. Cepa. AJUIOTPONHS CEPBL OuznyecKue u
XHMHYeCKHe cBoiicTBa. Haxokmenme B npupoje. lIpuMeHeHHE — CEpbI. CepoBOOpOI.



CepoBoIOpOAHAs KHCIIOTA H €€ COJIA. KayecTBeHHAs peakius Ha CynTboua-uonbl. OKCHI cepni(IV).
dusnyeckre ¥ XuMudeckue cBoiictsa. [Ipumenenue. CepHUCTas KHCIOTA U

eé comn. KauecTeHHas peakumusi Ha CymbQuT-HOHBL OKCHI ceppi(VI). Cepnas kuciora.
XUMHUECKHe CBOMCTBA Pa3GaBNeHHO M KOHIIEHTPUPOBAHHOH CEPHOH KHCIIOTHL. KauecTBeHHas
peakuusi Ha CyIb(ar-MOHBL. XHMHYECKHE PCAKIUH, JCKAlWe B OCHOBE IIOJIy4YEHHs CEPHOM
KMCTOTH B MPOMBIIUIEHHOCTH. [IprMeHeHne CepHOH KHCIOTBL. Azor u docdop. Ilonoxenue B
IEPHOMYECKOH CHCTEME XMMHMYECKHX JJIEMECHTOB, CTPOCHHE HX aTOMOB. A30T, (U3UYECKHE H
XAMHUYECKHE CBOMCTBA, MONydeHHe W IpuMeHeHHe. KpyroBopoT a3ora B NpPHPOJC. AMMHUax.
dusuyeckue M XHUMHYECKHME CBOMCTBa aMMMaKa, IOJy4EeHHE, MPUMEHCHHE. Conx aMMOHHS.
AsOTHAS KHCJIOTA 1 eé cBoicTBa. OKHCIHTEIbHBIE CBOMCTBA a30THOH KuCIOTHL. [lomydenne
a30THOM KMCJIOTHI B 1a00paTOpHH. XUMHYECKHE PEaKIHH, JIEKAIMEe B OCHOBE MOIYHCHHS a30THOM
KMCJIOTBI B IPOMBIILIEHHOCTH. [IpHMEHEHHE a30THOH KHCIOTBL. Cosi a30THOM KHCJIOTBI M HX
IpUMeHeHHe. A30THBIE yI0OpEeHHS. ®ocdop. Amtorponus Gochopa. OUIMIECKUE U XUMUICCKHUE
cBoiictBa hochopa. Oxeun dpocpopa(V). PocdopHas KUCIOTA U e€

comu. DocdopHsie ynobpenus. Yriaepon u kpeMHui. Ilonoxenne B [IEpHOTUYECKOM CHCTEME
XHUMHYECKHX SJIEMEHTOB, CTPOEHHE UX aTOMOB. YTJIEPOA. AJLIOTPONHS

yraepona. ®@usnyeckue U XMMUYECKHE CBOHCTBA YIIIepo/a. Ancopbuust. YrapHblii ras, CBOACTBa H
(u3HONOrHYecKoe IEHCTBHE Ha OPraHU3M. VrneKkdcnpii ra3. YroibHas KHCIOTa W €€ COJIH.
KauecTBeHHAs: peaknus Ha KapOoHaT-HMOHBL KpyroBopoT yriepoia B HPHPOJE. OpraHudeckue
COEIMHEHHUs yTIIEpPOa.

Kpemumuit. Oxcun kpemuwsi(1V). KpemMHuEeBast KUCIIOTa H eé¢ conmu. Cmexno. Llemenm.

Metawist. [10/I0kKeHHe METAUIOB B MEPHOAMYECKOM CHCTEME XUMUYECKHX JJIEMEHTOB, CTPOCHHE
X aToMOB. Meramdeckas cBsi3b. OU3MUECKHe CBOUCTBA METALIOB. PNl aKTHBHOCTH METAILIOB
(3MEKTPOXMMHUYECKHH PSJl HAIpPsHKCHUH MeTaJUloB). XHUMHYECKHE CBOMCTBA METAJLIOB. Ob6uue
crroco6BI mosydeHust MeTaioB. CiiiaBbl METaJLIOB.

[{enounsie MeTaiutbl. [To0XeHH!E IIENTOYHBIX METAIUIOB B MEPUOIMYECKON CHCTEME, CTPOCHUE UX
aToMoB. Haxoxenue B Ipupoze.

dusnuecKe ¥ XMMAYECKUE CBONCTBA IIENOYHBIX MeTalioB. [[puMeHeHHe MENOYHBIX METALIOB 1
HX COCTUHECHMH.

[I{eno4HO3eMeNbHbIe MeTauIbl. [To0XKeHHEe IIENOTHO3EMENbHBIX METALIOB B NEPHOIUYECKOM
cHCTEMe, CTpPOeHHe MX aToMoB. HaxoxeHue B NpUPOJEC. Marauii ¥ Kalblid, UX BaKHEHUIIHEe
coenuneHus. YKECTKOCTD BOIBI M CIOCOOBI €€ yCTPaHEHHUS.

Amomunuii. IIoJOXKeHHe QTOMHMHHS B [EPHONMYECKOW CHCTEME, CTPOCHHE €ro aroMa.
Haxoxenune B upupoje. ®usuueckme H XMMHYECKHE CBOMCTBA ANIOMUHHS. [TpumeHeHne
aTFOMHHAA. AMPOTEPHOCTh OKCH/IA ¥ TUIPOKCH/A ATFOMUHHS.

Yenezo. ITonoxeHne xene3a B MEPUOJUYECKON CHCTEME, CTPOCHHE €ro aTroMa. Haxoxnenue B
npupozie. Du3nYeCKHe M XMMHYECKHE CBOWCTBA IKeje3a. BaxHele COCIUHEHHs JKeesa:
oKcuIpl, THApokcuas! 1 comn xenesa(ll) u xene3a(Ill). KauecTBeHHBIE peaKIH HA HOHBI Fe2+ u
Fed+ ,

JleMOHCTpaLMH:

DusMuecKHe CBOMCTBA TAOTEHOB. IlONydeHHE XJIOPOBOAOPOAA M PacCTBOpCHHE €ro B BOAC.
Asutorponsbie MoauduKanuu cepbl. OGpasibl MPUPOIHBIX cymsduaos u cyiedaros. [Toayuenne
aMMHaKa M ero pactBopeHne B Boje. O3HaKOMIICHHE C o6pa3liaMi TPUPOJHBIX HHUTPATOB,
docdaros

Moyiend KpUCTAUIMYECKHX PEUIETOK anMasa H rpadura. 3HaKOMCTBO € OOpa3laMy MPUPOIHBIX
KapOOHATOB M CHJIMKATOB 3HAKOMCTBO C o6pa3aMu BaXHEHIIMX COEAMHCHHH HATpHs, Kajlusd,
IIPAPOIHBIX COEJUHEHMH Kalblys, PyAaMH JXKele3a, COCAUHCHUAMH altOMUHMUA. B3auMoieiicTBHE
[EJIOYHBIX, IEJOYHO3EMENBHBIX METAIUIOB U AMIOMHMHHS C BOIOH. Coxurasue eie3a B KUCIOPOJe
U XJIOpE.

IpakTH4eckue padboTbl:

[onydeHue CONSHOM KUCIOTHI X M3y4eHHe e& CBOUCTB.

PemieHne SKCIIepUMEHTAIBHBIX 3a/1a4 110 TeMe «Kucnopoa u cepay

[TonydeHre aMMUAKa U H3yUEHHE ET0 CBOUCTB.



[Tonydenue oxeuaa yriaepoja (IV) u u3yueHue ero cBoiicTB. PacnoznaBanue KapOOHATOB.

Pelnenye SKCIIEPUMEHTAIBHBIX 33714 1o Teme «MeTalibl i UX COSTHHCHHU).

JlaGopaTopHbI€e ONBITHI:

BriTecHeHHe raJloreHaMu Opyr Apyra U3 paCTBOPOB UX COETUHCHHH.

KauecTBeHHBIE peakiuy CyIb(ua-, CyIbdut- 1 cynbdar- HOHOB B PaCTBOPE.

O3HaKkoMJIeHHE ¢ 00pa3aMy cephbl U €€ MPUPOJHBIMU COCTUHCHUAMH.

B3aumopeicTBrE COeH aMMOHHS CO IIEJI0OYaMH.

KavecTBeHHbIE PeaKIMK Ha KapOOHAT- U CHIIMKAT- HOHBL.

KayecTBeHHas peaKiys Ha YTJIEKUCIIbIA ra3.

U3yuenue 06pa3LoB METaLIOB. B3aumoielicTBie METAIIOB C paCTBOPaMH coJen.

O3HAKOMJIEHHE CO CBONCTBAMM ¥ [PEBPAIIICHUsMH KapOOHATOB U THIPOKapOOHATOB.

[lonydeHWe THMAPOKCHIA ATIOMHHHMS M B3aHMOJEHCTBAE €ro ¢ KHCIOTaMH H I[eJI0YaMHU.
KadecTBEHHBIE peaKiuy Ha HOHBI Fe2+ u Fe3+

PacueTrHbl€e 3aJa4H:

BbIYHCICHHS TT0 XAMHYECKAM yPaBHEHHSM MAacChl, 00bEMa HIIM KOJIMYECTBA BEIIECTBA OJHOIO U3
IPOJYKTOB pEaKklM{ IO Macce HCXOAHOIO BEIIECTBA, 00BEMY HJIM KOJIMYECTBY BEILECTBA,
COJIEPIKAIIIETO ONPEIETEHHYIO JOIIO IPUMECEH.

Pa3nen 3. Kpatkuii 0630p BOXHEHIINX OPraHUYECKUX BEIICCTB

[IpeaMeT OpraHHYecKoi XuMHH. HeopraHwyeckue W OPraHHYCCKHE COCIMHCHMUI. Yrnepon —
OCHOBA W3HHU Ha 3eMiie. OCOGEHHOCTH CTPOCHHUS aTOMa yIiiepoJa B OpraHu4eCKUX COCAMHCHHMAX.
Vrieomopoasl. [IpezenbHbie (HACHIIEHHBIE) YIIEBOJIOPOIBL.

MertaH, 3TaH, Iporad — IPOCTEHIINE PEACTABUTEH IPEICIBHbIX

yriaepoaopooB. CTpyKTypHbie (OpMYINBI YIIEBOJIOPO/OB. ['OMOJIOTHYECKUN Psifl MPEACTBHBIX
yrieBogopooB. I'omonoru. @U3NYECKUE U

XAMHYECKHE CBOMCTBA MPeIE/bHBIX YTIIEBOAOPOIOB. Peakiiii ropeHus U 3aMCIICHHS. Haxoxnenue
B IPHUPO/IE TIPEAEIIBHBIX YI1eBoopo/oB. [Ipumenenre MeTaka.

HenpenenbHbie (HEHACHIIIEHHBIE) YTIEBOJOPOIBL. DTUTICHOBBIN

Sl HETpeJEeNbHBIX YIIEeBOAOPONOB. DTUieH. DHU3MYECKHe U XHMHHUCCKUE CBOMCTBa JITHJICHA.
Peaxnus npucoeauHeHus. KauecTBeHHbIE

peaKIuy Ha 3THIEH. Peakuus noIuMepH3aluy. [Monustried. [I[puMeHeHHEe ITUTICHA.
ALICTHJICHOBBIH DSl HEMpEIENbHBIX ~ YIJIEBOJOPOIOB.  AIICTHIIEH. CgoiicTBa alETUJICHA.
IIpumenenue aneruiena. [[pou3BoHbIE YII€BOJOPOIOB. Kpatkwuii 0630p OpraHAYeCKUX
COE/IMHEHHN: OJHOATOMHBIE CIIAPTHI (METAHONI, 3TAHON), MHOTOATOMHBIC CIIUPTBI (3 THIIEHTIIUKOJIb,
IJIMIEPUH), KapOOHOBBIE KHCJIOTHI (MypaBbHHAS, YKCyCHasi), CIIOXKHBIE 3(QUPBL, JKUPBI, YITEBOIbI
(IJIFOK03a, caxapo3a, Kpaxmai, IeJUI0JI03a), aMHHOKHCIIOTHL, oenku. Posb

GenKoB B opranu3me. IlOHATHE O BBICOKOMOJIEKYJSAPHBIX BCIICCTBAX. CTpyKTypa MOJIUMEPOB!
MOHOMEp, MOJIAMED, CTPYKTYPHOE 3BCHO, CTENEHb MOIMMEPU3AMH. [TonmaTHIIeH, TOJIUIIPOIIUIICH,
[TOJIMBUHUIIXJIOPU L.

JleMOHCTpALIMH:

Mojen MOJEKyl OpraHHYecKHX COeJMHEeHHH. ['opeHHe yrieBoJOpoNOB H OoOHapyXEeHHE
IPOIYKTOB UX ropenus. KadecTBeHHas peakls Ha STHICH. [Tonyyenue sTHiIEHa. PacTBOpeHHE
STHJIOBOTO CIMpTa B Boje. PacTBopenme riuuepuna B Boze. Ilomydenne u CBOMCTBA YKCYCHOM
KHCIIOTHL VccreoBanme CBOUCTB )KHPOB: PACTBOPHMOCTE B BOJIC ¥ OPIraHMYIECKUX PaCTBOPUTE/ISAX.
KauecTBEHHBIE peaKIM¥ Ha [JIOKO3y H Kpaxmal. O3HaKOMJICHHE C obpasnamMu H3JENUi U3
MOJTUATUIIEHA, TIOJIMIIPONIIIEHA, TIOJTHBHHUAIXIOPHIA.

[IpakTHyeckue paGoThl CrPyIIMPOBAHbI B OIOKH — XMMAYECKHE NPAKTHKYMBI, KOTOPRIC CIIyXaT
He TOJBKO CPEICTBOM 3aKpEIUICHHs yMEHHH M HaBBIKOB, HO TaKXe M CPEICTBOM KOHTPOJLL 34
KauyecTBOM MX CHOPMHUPOBAHHOCTH.
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