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TlosicHUTEIBLHASA 3aIMCKA

PaGouas mporpamma cpenHero (IMOJHOTO) 00Iero 00pa3oBaHus MO0 XMMHUU COCTaBJICHA Ha
ocHoBe denepanbHOro rocy1apcTBEHHOro 00pa3oBaTeIbHOTO CTaHAapTa 001Iero o0pa3oBaHus, a
TaK)Xe OCHOBHBIX HJIeH M monoxenuil [Iporpammbl pa3ButTus 1 (GOPMHUPOBAHUS YHUBEPCAIBHBIX
y4eOHBIX TEUCTBHI JIs CpeIHETO (ITOTHOT0) 00IIero 00pa3oBaHus.

B nanHOI mporpamme npocieXuBaeTCsl IPEEMCTBEHHOCTh MEXy BUAAMU JIE€ATEIbHOCTH
o0ydaeMbIX, MPEAYCMOTPEHHBIX MPOrPaMMOil OCHOBHOTO 00IIero o0pa3oBaHus U BUIAAMH
JeSITeIbHOCTH, O0ECIEUMBAIONINX pPEANTU3alNI0 00pa30BaTEIbHON TPACKTOPHUH, CBSI3aHHOH C
yrayOnéHHbIM u3ydeHueM xumun. ConepskaHue AaHHOM padouell MporpaMMbl YYHTHIBAE€T HE
TOJILKO MPEIMETHOE COJCPKAHNE U BO3PACTHBIE MICUXOJIOTUYECKHE OCOOCHHOCTH 00y4aeMbIX, HO
U NpOPUIBbHYIO MOATOTOBKY K OOYYEHHIO B BBICIIEH IIIKOJE, B KOTOPOM XHMHS SIBISETCS
POQUITUPYIOICH JTUCITUTUINHOM.

Teopernueckoe u HSKCHEPUMEHTAIbHOE COJEpKAHUE Kypca H3y4daeTcs Ha OCHOBE
[IO3HABATEJILHON JIEATEIbHOCTH OOYYarOIIMXCS: MPUMEHATh TEOPETUYECKUE 3HAHUS IOHATHM,
3aKOHOB U TEOPHM XUMHUU YIIIyOJIEHHOTO YPOBHS Il IPOTHO3UPOBAHMSI CBOWCTB XMMHUYECKUX
00BEKTOB U MOJATBEP)KICHUE ATUX IPOTHO30B IPHU BBIIOJHEHUM XMMHUYECKOTO SKCIIEPUMEHTA;
IUIAHUPOBATh M TMPOBOJUTH XWMHUYECKUIH SKCHEPUMEHT U MHTEPIPETUPOBATH €r0 PEe3yNbTaThl;
YMETh XapaKTEePH30BaTh M KIACCH()PUIMPOBATh XMMHUYECKHE DJIEMEHTHI, BEIIECTBA M IPOIECCHI;
MOJTHO ¥ TOYHO BBIpaXaThb U apryMEHTUPOBATh CBOIO TOUKY 3pPEHHUsS; HAXOAUTh HMCTOYHHUKH,
MOJTy4aTh, MPEACTABISATh U COOOMATh XMMUYECKYIO0 HH(POPMAIUIO B YCTHOW U MUCBMEHHOHN peun
u J1p.

JlaHHBIN KypC MO3BOJISIET OArOTOBUTH 00YYaIOLIUXCSl K OCOBHAHHOMY U OTBETCTBEHHOMY
BbIOOPY MpodecCHOHaIBHONM MOATOTOBKH K MOCTYIUIEHHI0 B BY3, B KOTOpOM XHMHS SBIsETCS
npodMILHON AUCIUIUIMHON, YCIIEIIHOMY OOYYeHHIO B HEM U BBIOOpY Ipodeccuu.

Jannast paboyast mporpamMma 1o XMMHUH pa3padoTaHa Ha OCHOBE:

1. denepanbHOr0 roOCyAapCTBEHHOTO 0O0pa30BaTENbHOIO CTaHIAPTAa CPEIHEro OOIIEeTro
o0pa3oBaHusi, YTBEpKJICHHOro TprkazoM Munobpuayku Poccum ot 17.05.2012 N 413 (pen. ot
29.06.2017) (3apeructpupoBano B Muntocte Poccun 07.06.2012 N 24480) ¢ u3MEHEHUSIMH H
JIOTIOTHEHU MU

2. IlpumepHoili mporpamMmbl 1o Yy4yeOHbIM mnpeameram. Xumus 10-11 kmacc. M.:
[Ipoceemenue, 2017;

3. 0. C. T'abpuensn, U. I'. Octpoymos, C. A. Crnaakos. Paboune nporpammsl Xumus 10—
11 xmaccel. YranyOn€uueiii  ypoBeHb. [locobme nns  yuurtenedr  o0meoOpa3oBaTeIbHBIX
opranmsanuii. M.: [Ipocsemenue, 2019;

4.0OcHOBHOM 00pa3zoBaTeNbHON MPOTpaMMBI cpeaHero obmiero odpaszoanuss MBOY CIII
Ne 69..

CornacHo 00pa3oBaTeIbHOMY CTaHAAPTY TJIaBHBIE Ueau cpeonezo 0ouiezo odpazoeanus
cocmoam:

1) B (GOpMHUpPOBaHUM IEIOCTHOIO MPEACTABICHHUS O MHUPE, OCHOBAHHOTO HAa MPHOOPETEHHBIX
3HAHUSAX, YMEHHX U CII0CO0axX e TeTbHOCTH;

2) B NPHOOPETEHHUH OMBITA PA3HOOOPA3HOM JEATEILHOCTH, ONIbITA IO3HAHHS M CAMOTIO3HAHHS;

3) B MOATOTOBKE K OCYIIECTBICHUIO OCO3HAHHOTO BBIOOpa MHAMBHIYAIbHOW 00pa30BaTeIbHON
WM NIpo(ecCHOHAIbHON TPaeKTOPHUH.

H3yuenue xumuu na yenyoaénnom ypoene BHOCUT OOJBIION BKIIAA B JTOCTHKEHHE

ATHUX IIeJIeH CPeHETO (TMOTHOTO) O0IIeT0 00pa30BaHUS U HPU3BAHO 0OECneYUmb.

1) ¢opmupoBaHue Hay4YHOW KapTHHBI MHpa Ha OCHOBE CHUCTEMBbl XUMHYECKUX 3HAHUN
(XMMHYeCcKol KapTUHBI MUPA) KaKk €€ HEOTHEMIIEMOTI0 KOMIIOHEHTA;

2) BBIPa0OTKE y OOYYaIOMIMXCS T'YMaHHCTHYECKHX OTHOIICHHH W SKOJOTHYECKH TPaMOTHOTO
noBe/eHNs B OBITY M TPYAOBOM NEATEIbHOCTH, HPABCTBEHHOI'O COBEPIIEHCTBOBAHUS U
Pa3BUTHSL TMYHOCTH 00YYaIOLIHXCS;

3) nmoHuMaHWe OONIECTBEHHOW TMOTPEOHOCTH Yy OOy4YaroIUXCs B  Pa3BUTHH XHUMHU U
XUMHUYECKON IPOMBIIIIIEHHOCTH;

4) ¢opmupoBaHHe Yy OOYYAIOIIMXCS OTHOIICHHS K XHMHH KaK BO3MOXKHOW 00JacTH
npodecCHOHATBLHON MOATOTOBKU M MIPAKTUYECKOH 1A TeIbHOCTH;



5) ¢dopMupoBaHHME YCIENIHOIO y4acTHs B IyOJHYHOM MPEACTABICHHH PE3yJIbTaTOB
AKCIEPUMEHTAIBHON U UCCIEN0BATEIbCKON AEATEIIbHOCTH;

6) ydvacTHe B XMMHUYCCKHX OJIMMITHAIaX Pa3IHYHBIX YPOBHEH B COOTBETCTBUHU C KEIACMBIMH
pe3yJIbTaTaMH H aJJeKBaTHOM CaMOOIIEHKONH COOCTBEHHBIX BO3MOKHOCTEH;

7) WCIOJIb30BaHHE XUMHUCCKHUX 3HAHUIA 1151 00BSICHEHHS 0COOCHHOCTEH 00BEKTOB U MPOIECCOB
MIPUPOJHOM, COLUATILHOM, KYJIbTYPHON, TEXHUYECKOU CPEbl;

8) moHMMaHHE IIEHHOCTH XHUMHUYECKOrO S3bIKa, BBIPAKECHHOTO B BepOaJbHONW U 3HAKOBOM
dopmax, Kak COCTAaBHOW YaCTH PEUYEBOIl KyJIbTYPHl COBPEMEHHOTO CIICIIHAIIUCTA BBICOKOM
KBATH(UKALIHH.

[IpuoputeTHbIe YOPMBI U METOIBI PAOOTHI C OOYUAIOIITMMUCS

Ypok-nexyus. IIpennonaratoTcss COBMECTHBIE YCUJIUSL YUMUTEN U YYEHUKOB JUISl PELICHUS
obmeld  mpoOneMHOM  MO3HAaBaTeNbHOM  3amaun. Ha  TakoM  ypoke  HCHOJB3yeTcs
JEMOHCTPALIMOHHBIM MaTepuan Ha KOMIIbIOTEpE, Pa3paOOTaHHBIM y4dyuTelleM WU YYCHHUKaMH,
MYJIbTUMEAUIHBIE TPOTYKTHI.

Ypox-npakmukym. Ha ypoke yuwammecs pabOTalOT HaJ pa3Iu4YHBIMU 3aJaHUSIMH B
3aBHCUMOCTH OT CBOEH IOATOTOBIEHHOCTH. Buabl paboT MOTyT OBITh CaMbIMH DPa3HBIMH:
MMCbMEHHbBIE MCCIIEOBAHNUS, PEUICHUE PA3IUYHbIX 3a/1a4, IPAKTUYECKOE PUMEHEHHUE PA3ITUYHbBIX
METO/I0B

HcCIeq0BaHUsl.

Vpok-uccneoosanue. Ha  ypoke  ydampecs — pemialoT — NpoOJIEMHYIO  3ajaa4y
HCCJIEI0BATENIbCKOTO XapakTepa aHaJUTUYECKUM METOJAOM U C IIOMOIIBI KOMIIBIOTEpA C
HCII0JIb30BaHUEM PA3JIMYHBIX JIAOOPATOPHIl.

Kombunuposannulii ypox nipeanonaraeT BoIIIOTHEHUE padOT U 3aJaHHi pa3HOTO BHUIA.

Ypox—uepa. Ha ocHOBE UTrpOBOM AEATEILHOCTH YYaIIMECS MO3HAIOT HOBOE, 3aKPEILISIOT
M3YYEHHOE, OTpadaThIBAIOT Pa3iNyuHble yueOHbIe HABBIKU.

Ypok-mecm. TectupoBaHue NPOBOAUTCS C IEIbIO JUACHOCTUKH TPOOETIOB 3HAHHM,
KOHTPOJISI ypOBHS OOYYEHHOCTH YYaIIMXCs, TPEHUPOBKU TEXHUKE TECTUPOBaHHUA. TeCThl
Ipe/laraloTcs Kak B IEYaTHOM, TaK M B KOMIIBIOTEPHOM BapuaHTe. [IpuuemM B KOMIIBIOTEPHOM
BApUAHTE BCErJa C OrPAHUYEHUEM BPEMEHH.

Ypox-3auem. YCTHBIA ONPOC y4alllUXCsS MO 3apaHEe COCTABJIEHHBIM BOIPOCAM, a TAKKE
pelIeHe 3aa4 pa3Horo ypOBHs MO0 U3yUYEHHOH TEME.

VYpox-camocmoamenvnasn paboma. llpeanaratorcst pa3Hble BUABI CAMOCTOSITENBHBIX PaloT.

Ypox-konmponvnas paboma. BeIOMHSAIOT pa3HOYPOBHEBHIE 33/TaHHUS.

@opMbl __opraHuzanmuy __ y4eOHOro  mpolecca:  HMHIUBHIYyaJbHbIE,  TPYMIOBBIE,
MHAUBUAYaJIbHO-TPYIIIOBBIE, (POHTAIbHbIE.

Ha ypokax ncnosb3yrorcs Takue GOpMbl 3aHATHH Kak:

® IPAKTUYECKUE 3aHATHUS;

® TPEHUHT;

® KOHCYJIbTAllUU.

@DopMbI_KOHTPOJISI: TEKYIIUA M UTOTOBBIA. [IpoBoasiTcss B (hopmMe KOHTPOJIBHBIX padoT,
TECTOB M CaMOCTOATENbHBIX paboT Ha 15 —20 mMuHyT ¢ AudQepeHInpPOBaHHBIM OlIEHUBAHUEM.
Tekymuii KOHTPOJIb MPOBOJMUTCS C UEIBI0 IMPOBEPKH YCBOCHHUS HM3y4aeMOro U IPOBEPSEMOro
MPOTPAMMHOI0 MaTe€pUalla; COACPHKAHUE ONPEHENSAETCI  C YYETOM CTEIEHU CIIOXKHOCTU
M3y4aeMOoro MaTepuaia, a Takke 0COOeHHOCTel oOydaromuxcs kiacca. IToropsle KOHTPOJIbHBIE
paboThI TPOBOASTCS:

-TI0CTIe U3YYeHHST HanOoJiee 3HAaYNMMBIX TEM MPOTPAMMBI;

-B KOHIIE Y4eOHOI YeTBEePTH.

Cpok peasi3anivii IporpaMmbl —2 roja.




1)
2)

3)

4)

O01mas xapakTepucTuKa Kypca

Cogepxanue yriyOJEHHOTO Kypca XMMHUU B CpelHed (IIOJIHOM) IIKOJEe CTPOUTCS Ha OCHOBE
M3YYEHHUS COCTaBa U CTPOCHHMSI BEIIECTB, 3aBUCIMOCTH UX CBOMCTB OT CTPOEHUS, IPAKTHUYECKOTO
3HAUEHUSl 3TUX CBOKMCTB, & TAaKKe CIOCOOOB JIAOOPATOPHOTO W MPOMBIIUICHHOTO IMOJY4eHUs
BXHEHMIIMX BEIIECTB, H3YYCHHUsS] 3aKOHOMEPHOCTEM XHMMHMYECKHX IPOLIECCOB U IMyTei
yrpapieHus uMu. OCHOBHBIC COJIEPKATENIBHBIE IMHUU Pa0oUueii IpOrpaMMBbI:

e «Bewecmeo» — cucremMa 3HaHH O COCTAaBE M CTPOEHUU BELIECTB, UX CBOWCTBaxX U
OHOJOTrNYeCKOM 3HAYCHHH;
o «Xumuueckaa peaxkyusa» — CUCTEeMa 3HAHUNH 00 YCIOBHSIX MNPOTEKAHUS XHUMHUYECKHUX

IPOIIECCOB U CIIOCO0AX yNpaBJICHUS HMU;

o «lIpumenenue eeugecme» — CUCTEMa 3HAHUN O MPAKTUYECKOM MPUMEHEHHM BEIIECTB Ha
OCHOBE UX CBOICTB M MX 3HaU€HUs B OBITOBOM M MPOM3BOJICTBEHHOH chepax;

o «llonyuenue eeugecme» — cucreMa 3HAaHUN 0 XMMUYECKHX TPOU3BOACTBEHHBIX MPOIECCaX;

o «I3plIK Xumuu» — CUCTEeMa 3HAHUH O HOMEHKJIATYpe HEOPTaHHYECKHX O OpPraHUYeCKUX
COCMHEHUN U XMMHMYECKONH TEPMUHOJIOTHM, & TAK)KE YMEHHE OTPakaTb UX C IOMOIIBIO
XUMHYECKOH CHUMBOJIMKHU (3HAKOB, (DOpMyYJ U ypaBHEHUH ); HABBIKOB IEPEBOAA HH(POPMALIUN
C sI3bIKa XMMHUU HA €CTECTBEHHBIN 1 00paTHO

o «Konuuecmeennvie ommuouwienusa» — CUCTEMA PACUYETHBIX YMEHMH W HaBBIKOB JIJIs
XapaKTEPUCTHKH B3aMMOCBS3M KAaYeCTBEHHOH M KOJMYECTBEHHOH CTOPOH XHMHUYECKHX
00BEKTOB (BEIIECTB, MATEPHUAIIOB U IIPOIIECCOB);

o «Teopua u npaKkmuka» — B3aUMOCBSA3b TEOPETUYECKMX 3HAHUH M XUMHUYECKOI'O
HKCTIIEPUMEHTA KaK KPUTEPHUS UCTHHHOCTH M UCTOYHHKA MTO3HAHUSI.

MecTto npeamera B yueOHOM IJIaHe

@enepalibHbIl TOCYAApCTBEHHBINM 00pa30BaTENbHBIN CTaHIAPT MpeIyCMAaTPUBACT H3yYEHUE
Kypca XHMUHM B CpeJHEH IIKoje KaK COCTaBHOM 4YacTH IpeIMeTHOW obmnactu
«EcTecTBEeHHOHAYYHBIE PEAMETHI».

Jannas pabovast mporpamma rnpenHazHadeHa Jjisi 00yJaromuxcs, KOTOPbIe BRIOpAId XUMHUIO IS
U3y4eHHs Ha YrIyOlnEHHOM YpOBHE.

DTa mporpamMma 1Mo XUMHUHU JJIsi CpeaHero (MOJHOro) oOmiero o0pa3oBaHusl Ha YIIyOJIEHHOM
ypOBHE cocTaBieHa u3 pacuéra 3 4 B Henenmo (204 1 3a 18a roga oOydeHus).

Pe3ybTaThl 0CBOEHHS Kypca
Peanuzamus paboueit mporpaMmbl  HarpaBieHa Ha JOCTIKEHHE OOYYAIOIIMMUCS CIIETYHOIINX
JUYHOCHHBIX Pe3YTbIMamos.
B IIEHHOCTHO-OPUEHTAIMOHHOU chepe — oco3HaHue POCCUMCKON TpakIaHCKOW UJIEHTUYHOCTH,
NaTPUOTH3MA, UYBCTBA TOPJIOCTU 32 POCCUHUCKYIO XUMHUYECKYIO HAYKY;
B TPYIOBOM chepe — ecomosHocmb K OCO3ZHAHHOMY BBIOOPY AalibHEMIIel o0pa3oBaTelbHON
TPAeKTOPHUU B BBICIICH IIKOJIE, T/I€ XUMHUSI SIBISETCS TPOGUIHPYIOMIEeH JUCIUILTNHOM;
B II03HaBaTEJIbHOW (KOTHUTUBHOMW, MHTEIJIEKTyaJbHOW) chepe — ymenue ynpaBisTh CBOEH
MO3HABATENBHON NEATEIbHOCTBIO, 20MOBHOCb U CNOCOOHOCMb K O00pa30BaHUIO, B TOM YHUCIE
caM000pa3oBaHuI0, Ha MPOTSHKEHUU BCEW JKU3HU; CO3HATEIbHOE OTHOLIEHHE K HEMPEPhIBHOMY
00pa30BaHUI0 KaK YCIIOBHUIO YCIEIIHOM MpoQecCHOHaNbHOM M OOIIECTBEHHOH AeATEeNbHOCTH;
@opmuposanue HaBBIKOB HKCIIEPUMEHTAJILHON U HCCIEA0BATENbCKON JASITENbHOCTH; yuacmue B
MyOIMYHOM TPEJCTABICHUH PE3YJIbTaTOB CaMOCTOSTEIHHON IMO3HABATEIHHOU JIEATEIHHOCTH;
yuacmue B NPO(QUIBHBIX OJUMIHNAAAX PA3JIMYHBIX YPOBHEH B COOTBETCTBUHU C KEJIAEMBbIMU
pe3ysbTaTaMH U a/IeKBaTHOW CaMOOLIEHKOH COOCTBEHHBIX BO3MOXHOCTEH;
B cdepe 370pOBbECOEPEKEHUS — npuHAmue U pearuzayuss 1IEHHOCTEH 310poBOro u
Oe3omacHoro oOpa3a U3HU, Henpusmue BPEAHBIX TPUBBIUEK (KypeHHs, YHNOTpeOyieHus
QJIKOTOJIsI, HAPKOTHUKOB) OJlarojapsi 3HAHUIO CBOMCTB HApKOJIOTMYECKUX W HAPKOTHYECKHX



1)

2)

3)

BEIIIECTB; COONIOJICHUE TPaBUJI TEXHHUKH OE30MacHOCTH B Tpoliecce padoThl C BEIIECTBAMH,
MaTepHajaMi B yueOHOM (Hay4HOIl) 1abopaTopuu 1 Ha MPOU3BOICTBE.

Memanpeomemusimu pe3yibmamamu OCBOCHHS BBITYCKHUKAMH YPOBHSI CPEIHEr0  OOMIero
0o0pa3oBaHUs Kypca XUMHUU SBIISIOTCS:

UCNoIbL306aHUe YMEHHA M HABBIKOB PAa3JIMYHBIX BHJOB II03HABATCIIBHON JCATCILHOCTH,
NPUMEHEHHE OCHOBHBIX  METOJOB  TIO3HAHHS  (CHCTEMHO-MH()DOPMAIMOHHBIM  aHATU3,
HAOJIIOJICHUE, M3MEpPEHHUE, IMPOBEICHUE SKCIICPUMEHTa, MOJCIUPOBAHUE, HCCIICI0BATEIbCKAs
JESTEIILHOCTD) JUISl U3YUCHHS PA3ITUYHBIX CTOPOH OKPYXKAIOIICH NeHCTBUTEILHOCTH,

61a0eHue OCHOBHBIMHM HHTEIUICKTYaJIbHBIMU OIEPAUSIMH: (POPMYJIUPOBKA THIIOTE3, aHAIHU3 U
CUHTE3, CPAaBHEHUE M CHUCTEMAaTH3aIusi, 0000IICHNEe ¥ KOHKPETU3AIHsI, BBISIBICHHE MPHUYUHHO-
CIEACTBEHHBIX CBSA3EH M ITOMCK aHAJOIOB;

no3uHanue 0ObEKTOB OKPYXKAIOIIETO MUPa OT OOIIETo Yyepe3 0COOEHHOE K ¢IMHUYHOMY;,

4) ymenue reHEPUPOBATh UJICH U ONPEACISATh CPEICTBA, HEOOXOAUMBIC IS MX PeaTH3alliH;
5) ymenue onpenensaTh UETH M 3aa4d JCATEIBHOCTH, BBIOMPATh CPEJCTBA peallM3alldd IEIH U

6)

IIPUMCHATH UX Ha IIPAKTUKE,

ucnoJjivzosarue pa3jiniHbIX UCTOYHUKOB [JIA IMOJTYUCHUSA XUMHUYCCKOMN I/IH(bOpMaI_[I/II/I, IIOHHMMaHHC
3aBUCUMOCTH COACPIKAHUA U (bOpMBI IpeaACTaBJICHUA I/IH(l)OpMaI_II/II/I OoT ueneﬁ KOMMYHUKAIIUH H
aapecara,

7) ymerHue NpOAYKTUBHO O6IJ_[8.TBCH n BSaHMOHeﬁCTBOBaTL B IIpo1ecce COBMECTHOM JCATCIIbHOCTH,

8)

YYUTBIBATh MO3UIIH JPYTUX YYACTHUKOB JICATEIBHOCTH, 3()(HEKTUBHO pa3penats KOH(PIUKTHL;
20MOBHOCMb W CIIOCOOHOCTh K  CAMOCTOSITENIbHOW — MH(OPMAIIMOHHO-II03HABATEIbHOM
JESTEIbBHOCTH, BKJIIOYas YMEHHE OPUEHTHPOBATHCS B PA3NIMYHBIX HMCTOYHUKAX HH(POpMAIUH,
KPUTUYECKH OLEHMBATh W MHTEPHPETHUPOBATh MH(OPMAIMIO, IMOIY4aeMyl M3 Pa3IMYHbIX
HCTOYHMKOB;

9) ymeHue UCIOoJIb30BaTh CPCACTBA I/IH(l)OpMaI_H/IOHHLIX U KOMMYHHUKAIITUOHHBIX TEXHOJIOT UM (I[anee

— UKT) B pemeHud KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPTaHM3ALMOHHBIX 3343y C
co0uIroIeHEeM TpeGoBaHUI 3PrOHOMUKH, TEXHUKHU 0e301acHOCTH, TUTHEHBI,
pecypcocOepexeHns, IPaBOBBIX U ATHYECKUX HOPM, HOPM WH(POPMAIIMOHHOHN 0€301MacHOCTH;

10) énaoenue I3bIKOBBIMU cpeacTBaMu, BKIIOYAA U A3bIK XUMUU — YMCHHEC SICHO, JIOTUYHO U TOYHO

U3JIaraTh CBOIO TOYKY 3PEHHS, HUCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPEJICTBA, B TOM YHCIE U
CHUMBOJIbHbIE (XMMUYECKHE 3HAKHU, (POPMYJIBI U YPABHEHUS).

Ilpeomemuvimu pezyromamamu W3y4eHUS XUMHUM Ha YrIyOJIEHHOM YypOBHE Ha CTYIEHH
CpeaHero o01ero oopa3oBaHus ABISIOTCS:

1) 3uanue (nonumauue) XapaKxmepHuIX NPUSHAKOE BAICHEUUWIUX XUMUYECKUX NOHAMUL.!
BEIIIECTBO, XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENIbHbIE aTOMHBIE U MOJIEKYJISIPHbIE
Macchl, MOH, W30TOINBI, XUMHUYECKasl CBA3h (KOBAJICHTHAs MOJISIpHAs W HEMOJSpHAs, MOHHAS,
MeTaJUIn4YecKas, BOJOPO/IHAs), 3JIEKTPOOTPULIATEIbHOCTD, AJNIOTPOIUS, BaJCHTHOCTb, CTENEHb
OKHCJIEHHUS, MOJIb, MOJISIpPHAsi Macca, MOJISIpHBI 00beM, BelIeCcTBa MOHHOTO, MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPBI, DJIEKTPOIUTHl U HEINEKTPOIMUTHI, IEKTPOIUTHYECKAs
JUCCOLMAIUs, TUIPOJIN3, OKUCIUTENb M BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTaHOBJIICHHE,
ANIEKTPOJIN3, CKOPOCTh XUMHUECKOW peakLUH, KaTalu3aTopbl W Karaiaus3, OOpaTUMOCTh
XUMHYECKHX pPEaKIUil, XUMUYECKOEe paBHOBECHE, CMEIIEHHWE PaBHOBECHsI, TEIIOBOM 3(deKT
peakuMy, YriaepoaHbId CcKeneT, (QYHKUMOHaJbHAasg Tpynma, H3oMepus (CTpyKTypHas U
IPOCTPAHCTBEHHAs]) W TOMOJIOTHS, OCHOBHBIE THITBI (COCAMHEHUS, PA3I0KEHUs, 3aMEIICHHS,
oOMeHa), BuIbl (THIPUPOBAHUS U JCTUAPUPOBAHMSA, TUApPATALlMM U JIETHIpATaIHH,
MOJIMMEPU3ALMHN | JICTIOIMMEPU3aIH, MOJIUKOHIEHCAIIMM W H30MEpHU3allii, KaTalUuTUYecKue
U HEKaTaJIUTUYECKUE, TOMOTCHHBIE M TeTepPOreHHble) W PA3HOBUAHOCTHU ((epMEHTATHUBHBIE,
ropeHusi, A3TepuuKalnuu, KpeKuHra, pudopmMHHra) peakuuii B HEOPraHWYECKOW U
OpPraHUYeCcKOil XUMHHU, TTOJTUMEPbI, OMOJIOrMYECKH aKTUBHBIE COCMHEHNS;

2) sviagneHUe 63aUMOCEA3U XUMUYECKUX NoHAmull 1l OObSICHEHHs COCTaBa, CTPOEHHUS, CBOWCTB
OTJENIbHBIX XUMHUECKUX OOBEKTOB U SIBIICHUIA;

3) npumeHneHue OCHOBHLIX NONONCEHUl XUMUYECKUX meopuil: TEOPUU CTPOCHMs aTomMa u
XUMHUYECKOH CBA3HM, MEPUOAMYECKOrO 3aKOHA U MEPUOJUYECKON CHCTEMBbl XHUMHUYECKUX
snemenToB J[. 1. MenzaeneeBa, TeOpUU SIEKTPOIUTHUECKON TUCCONUALIMN, TPOTOHHOW TEOPHH,



TEOPUU CTPOEHUS OPTraHUYECKUX COCIUHEHH, 3aKOHOMEPHOCTEN XUMUYECKON KHHETUKU — JUIS
aHaJM3a COCTaBa, CTPOCHHUS U CBOMCTB BEIIECTB U MPOTEKAHUS XUMHUUECKUX PEaKIIHii;

4) ymenue knaccugpuuyuposamsv HEOPTaHUYECKHUE W OPraHMUYCCKHUE BEIECTBA MO Pa3IUYHBIM
OCHOBaHUSIM;

5) ycmanoenenue e3aumocesaseli MEKIAy COCTaBOM, CTPOCHHEM, CBOHCTBAMH, MPAKTHYECKUM
MIPUMEHEHUEM U MTOJIYYEeHUEM BaXKHEUIITUX BEIIECTB;

6) 3Hanue ocHo6 Xumuueckoii HomenKiamypsl (TPUBUAIBHON U MEXKIYHAPOTHON) U ymeHue
HA3BaTh HEOPTAaHMYECKHUE U OPTAHUYECKUE COSAMHECHHUS 110 PopMye, U Ha000pOT;

7) onpedenenue.: BaJICHTHOCTH, CTCIICHU OKUCIICHHS XHMHUYECKHX JJIEMEHTOB, 3apsIOB HOHOB;
BUJIOB XUMHUYECKMX CBSi3¢M B COCIMHEHUSX M THUIOB KPUCTAUIMUECKUX PEHIETOK;
MPOCTPAHCTBEHHOTO CTPOCHMSI MOJIEKYJ; THUIIAa THAPOJIU3a W XapakTepa Cpeabl BOJIHBIX
PacTBOPOB COJIEH; OKHCIUTENSI U BOCCTAHOBUTEIIS; MPOIECCOB OKUCIEHUS M BOCCTAaHOBJICHHS,
MPUHAUISKHOCTH BEIIECTB K Ppa3IMYHBIM KJIaccaM HEOPraHM4YeCKHMX ¢ OpPraHHMYeCcKHUX
COCIMHEHUI; TOMOJIOTOB M U30MEPOB; TUIIOB, BUJOB U PA3HOBUJIHOCTEN XUMUYECKUX PEAKIINH B
HEOPraHMYECKOM U OpraHNYeCcKON XUMUU;

8) ymenue xapaxmepuzosamy:

— S-, p- 1 d-371€eMeHTHI 110 MX IOJO0XKEHUIO B IIepuoauueckoii cucreme /. 1. Meneneesa;

— o0IMe XMMUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB,;

— XMMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX M OPTaHUYECKUX COCAMHEHUM B
ILIaHe 00IIero, 0COOEHHOr0 U €NMHUYHOIO;

9) obwscHenue:

— 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AJIIEMEHTOB M MX COCAUHEHUN OT MOJIOKCHHS DJIEMEHTa B
nepuoaunueckoit cucreme /. . Menaeneena;

— IIPUPOJIbI XUMHUECKOH CBSI3U (MOHHOM, KOBaJIGHTHOW, METAJUTMUECKOM, BOJJOPOJIHOM );

— 3aBUCHMOCTH CBOMCTB HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB OT UX COCTaBa M CTPOCHUS;
— CYIIHOCTU HW3YYEHHBIX BHUJOB XUMHUYECKUX PEAKIHI: AJIEKTPOJUTUYECKON JHCCOLMALINH,
MOHHOTO 00MEHA, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX;

— BIHWSHHAS PA3JIMYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIHd | Ha CMEIICHHE
XUMHYECKOT'O PaBHOBECHS;

— MEXaHU3MOB MPOTEKAHUS PEAKIINI MEX Ty OPraHUYECKUMH U HEOPTAHMYECKIMU BEIIECTBAMU,
10) ymenue:

— COCTaBJISITh ypPAaBHEHHUS] OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI C MOMOIIBI0 METOja
AIIEKTPOHHOTO OanaHca;

— TIPOBOJIUTH PACUETHI IO XUMUYECKUM (POPMYJIaM M YPAaBHEHUSIM;

— TPOBOAUTH XHMHUYECKUH ODKCHEPUMEHT (JabopaTopHble U MpaKTHYecKue pabdoThl) C
coOnrofeHreM TpeOOBaHMM K IpaBUJIaM TEXHUKM O€30IMacHOCTH NMpH paboTe B XMUMHUYECKOM
KabuHere (1aboparopun).

ILianupyembie pe3yJbTaThl H3YUeHHUsI y4eOHOr0o mpeaMera « XuMHus»
Ha YPOBHe CpeIHero oouero 06pa3oBaHus

BbinyckHUK Ha yriyOJa&éHHOM YPOBHE HAyYUTCS:

— IIOHMMAaTh XMMHMYECKYH0 KapTHHY MHpa KaK COCTAaBHYIO YaCTh LIEJOCTHOM HAay4HOW KapTUHBI
MUDA;

— packpbIBaTh poOJIb XHUMHM ¥ XUMHUYECKOTO IPOM3BOJICTBA KaK IPOU3BOJMUTEIBHON CHIIBI
COBPEMEHHOT'0 00IIIeCTBa;

— (opMyIHUPOBATH 3HAYEHUE XUMUU U €€ JOCTUKEHUI B MOBCEHEBHOM )KU3HU YEJIOBEKA;

— YCTaHABJIMBATh B3aUMOCBS3H MEXAY XUMHUEN U IPYTHUMH €CTECTBEHHBIMU HAyKaMu;

— (opmynupoBaTh niepuoanyeckuit 3akoH [{. 1. MenneneeBa u 3akOHOMEPHOCTH MU3MEHEHUN B
CTPOCHUU M CBOMCTBAX XMMHUYECKHX 3JIEMEHTOB M OOpa30BaHHBIX MMHU BEIIECTB HAa OCHOBE
NEPUOANYECKON CHCTEMBI KaK Ipa)uyeckoro 0ToOpakeHus: NEPUOANUECKOT0 3aKOHa;

—  (opMmynupoBaTh OCHOBHBIE IOJIOKEHUS TEOPUH XUMHUYECKOTO CTPOEHHUS OPraHHMYECKUX
coennHeHu A. M. ByrnepoBa, packpblBaThb OCHOBHBIE HAIlpaBICHUS 3TOW YHHUBEPCAIBHON




TEOPUM — 3aBUCUMOCTH CBOWCTB BEIIECTB HE TOJBKO OT XUMHYECKOIO, HO TAaKXKE U OT
JIEKTPOHHOI'O W IPOCTPAHCTBEHHOIO CTPOEHUS W WUIIOCTPUPOBATh HMX IPUMEpamMH U3
OpPraHMYeCKOW U HEOPTaHWYECKON XHUMUU;

— apryMEHTHpPOBaTh YHUBEPCAJIBHBIM XapaKTep XUMUYECKUX NOHATHUH, 3aKOHOB U TEOPHH I
00BSICHEHUS COCTaBa, CTPOCHUS, CBOMCTB M 3aKOHOMEPHOCTEH OOBEKTOB (BEIIECTB, MAaTEPUATIOB
Y TIPOLIECCOB) OPraHUYECKON U HEOPraHUUECKON XUMUU;

— XapaKTepu30BaTh S-, P- U d-3JIEMEHTHI N0 MX IOJIOKEHHIO B nepuonudeckoin cucreme 1. U.
Menneneena;

— KJI1accu(UUMPOBATh XUMUYECKUE CBA3U U KPUCTAIMYECKUE PEIIETKH, OOBSICHITh MEXaHU3MBbI
uX 00pa30BaHUA U JOKa3blBaTh €IMHYIO IPUPOY XUMUYECKUX CBsI3€l (KOBAJIEHTHOW, MOHHOM,
METaJUTMYECKOU, BOJOPOIHOMN);

— OOBACHATH MPHUYUHBI MHOTOOOpa3us BEIIECTB HA OCHOBE MPHUPOIBI SIBICHUN H30MEpUH,
TOMOJIOTHUH, aJUIOTPOIIHH;

— KJIACCH(HMIMPOBATh XUMHUYECKHE PEAKIHWHU B HEOPTaHUYECKOH W OpPraHMYECKOW XHMHUH IO
pa3jMYHbIM OCHOBAHMSIM M YCTaHABIMBATh CHEUU(UKY THIIOB peakiuuid OT oOIero uepes
0COOEHHOE K €IMHUYHOMY;

— XapaKTepu30BaTh TUAPOIIN3 KaK CHEIU(PUUHBIIT OOMEHHBIN MPOIECC U PaCKPhIBATh €0 POJb B
J)KMUBOM M HEXKUBOU MPUPOJIE;

— XapakTepu3oBaTh JJEKTPOIHM3 Kak CHEHU(PUYHBIA OKHCIUTEIbHO-BOCCTAHOBUTEIIBbHBIN
IIPOLIECC U €r0 MPAKTUUYECKOE 3HAYCHHUE;

— XapaKTepU30BaTh KOPPO3UIO METAJJIOB KaK OKHUCIUTEIbHO-BOCCTAHOBHUTENIbHBIM MPOLECC U
npeJIarath CIiocoObI 3aIIUTHI OT HeE,

— OINKCHIBATh MPUPOJY MEXAHHU3MOB XHMHMUECKMX pEaklUUi, MPOTEKAIOUUX MEKIY
OpraHMYECKUMHU U HEOPTaHUYECKUMU BEILIECTBAMU;

— KJIaccuGUIMPOBATh HEOPraHMYECKHE U OPTraHMYECKUE BEIIECTBA M0 Pa3IMYHBIM OCHOBAHUSIM;
— XapakTepu3oBaTh OOIIME XUMHUYECKHE CBOWCTBA BAXKHEHIIMX KJIACCOB HEOPraHUYECKUX U
OpPraHMYECKUX COSIMHEHUN B IJIaHE OT OOILEro 4yepe3 0COOCHHOE K eAMHUYHOMY;

— HCIOJb30BaTh 3HAKOBYID CHUCTEMY XHMHMUECKOIO S3bIKa JUId OTOOpa)k€HUs COCTaBa
(xuMuyeckue GopmMysibl) U CBOUCTB (XUMUYECKUE YPABHEHUS ) BEILIECTB;

— HCIIOJIb30BaTh IIPABUJIa U HOPMBI MEXIYHAPOIHON HOMEHKJIATYPhI JUIsl HA3BAaHUN BEIIECTB 110
dbopMynaMm u, HA0OOPOT, I COCTABICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (POPMYI COSAMHEHHIA
110 UX Ha3BaHUSIM;

— 3HaTh TPHUBHAJbHBIE HA3BaHUS BAXKHEHIIMX B OBITOBOM M IPOU3BOJCTBEHHOM OTHOIIEHUH
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB;

— XapaKTepU30BaTh CBOMCTBA, MIOJyYEHUE U IPUMEHEHUE BAXHEUIINX IPEICTABUTENIECH TUIIOB U
KJIACCOB  OpPraHMYECKUX COEIUWHEHUN (IpeleNbHbIX, HENpEeAeIbHbIX W apOMaTHYECKHX
YIJIEBONOPOAOB, KHUCIOPOACOAEPKAIIUX M  a30TCOACpXKAILUX COCIMHEHUH, a TakKke
OMOJOTMYECKH aKTUBHBIX BELLIECTB);

— YCTaHaBJIMBAaTh 3aBUCUMOCTb OSKOHOMHUKM CTpaHbl OT JOOBIYM, TPAHCIIOPTUPOBKU U
nepepaboTKU yriIeBOJOPOAHOIO ChIpbs (HE(PTHU, KAMEHHOTO YIJIsl M IPUPOJHOTO rasa);

— DOKCIEPUMEHTAJIBHO MOATBEPkKAATH COCTaB W CBOWMCTBA BAXHEMIIMX IPEACTaBUTENIEH
M3YYEHHBIX KJIACCOB HEOPraHMYECKUX W OpPraHUYeCKHUX BEUIECTB C COOIIOJCHHEM IPaBUI
TEXHUKH O€30MacHOCTH Ui pPabOThl € XHMMHUYECKHMH BEIIECTBAMHM U JIaOOPaTOPHBIM
000pyI0BaHUEM;

— XapaKTepH30BaTh CKOPOCTh XUMHUYECKON PEAKLIMHU U €€ 3aBUCUMOCTb OT PAa3JIUYHBIX (PaKTOPOB;
— OMKCHIBATh XMMHUYECKOE PAaBHOBECHE U MpeiaraTh CliocoObl €ro CMELEHUS B 3aBUCUMOCTH OT
pa3InYHbIX (PAKTOPOB;

— IPOU3BOJUTH PACUEThI 10 XUMUYECKUM (HOpMYJiaM U ypaBHEHUSIM Ha OCHOBE KOJUYECTBEHHBIX
OTHOLIEHUH MEX/ly YYaCTHUKaMH XUMUYECKUX PEAKIIUI;

— XapakTepu30BaTh BaXKHEHIlIMe KPYMHOTOHHA)KHbIE XWMHUYECKHE IPOU3BOJCTBA (CEepHOU
KHACJIOTHl, aMMMaKa, MeETaHoJIa, NepepadOTKH He(PTH, KOKCOXUMHYECKOTO MPOMU3BOJICTBA,
BOXHEHIINX METAJNTyprUuecKUX IPOU3BOJICTB) C TOYKM 3pEHUS XUMHU3Ma TPOIECCOB,
YCTPOMCTBAa BaKHEHIIMX amNnapaToB, HAyYHBIX NPHUHLMIIOB MPOM3BOACTBA, DKOJIOTMUYECKON WU
HKOHOMUYECKOM 11e71ec000pa3HOCTH;



— co0ro1aTh MpaBHila SKOJIOTHYECKON 0€30MacHOCTH BO B3aMMOOTHOLIEHHSAX C OKPYKAIOLICH
Cpezoi nmpu oOpalleHu ¢ XMMUYECKUMHU BEIIeCTBAMU, MaTepHaIaMy U MPOLIECCAMHU.
BbInyckHUK Ha yriyOJaEHHOM YPOBHE MOJYYUT BOZMOYKHOCTh HAYYUThCS:

— HCIIONIb30BaTh METOJBl HAYYHOTO IIO3HAHMS TIPU BBIOJHEHUU TIPOEKTOB M y4eOHO-
HCCJIEI0BATEIbCKUX 3a7ja4 XMMUYECKON TEMATUKH;

— IMPOTrHO3UPOBATH CTPOCHUE M CBOMCTBA HE3HAKOMBIX HEOPraHUYECKUX U OpPraHUYECKUX
BELICCTB Ha OCHOBE aHAJIOTHH;

— IIPOTHO3UPOBATH TEUEHUE XUMHUYECKHX IIPOLIECCOB B 3aBUCUMOCTH OT YCJIIOBUM MX NPOTCKAHUS
U npejasaraTb cocoObl yIpaBiIeHUs 3TUMH NIPOLIECCAMU;

— YCTaHaBIMBATh BHYTPUIIPEAMETHBIC B3aUMOCBSI3M XUMHUH Ha OCHOBE OOIINX MOHATHH, 3aKOHOB
U TEOpUH OpraHMYecKOW M HEOPraHWYECKOH XHMHUHU U MEXIIPEIMETHbIE CBS3U C (PU3UKOH
(cTpoeHne atomMa W BEIIECTBA) M OMOJOTHEW (XMMHUYECKash OpraHM3alus >KU3HU M HOBBIE
HalpaBJIeHUs B TEXHOJIOTUU — OMO- U HAHOTEXHOJIOTUN);

— pacKpeIBaTh pOJb TOJXYYEHHBIX XWMHYECKUX 3HaHMA B Oyaymedl y4yeOHOW w
npodecCuOHAIBHON 1 TeIbHOCTH;

— TPOEKTHPOBATH COOCTBEHHYIO 00pa30BATEIbHYIO TPACKTOPHIO, CBS3aHHYIO C XHMHEH, B
3aBUCHUMOCTH OT JIMYHBIX NPEANOYTCHUH U BO3MOXXHOCTEH OTEUECTBEHHBIX BY30B XMMHUYECKON
HaIlPaBJIEHHOCTH;

— apryMEHTHpOBaTh €IUMHCTBO MHpA BELIECTB YCTAHOBICHHUEM I'€HETUYECKOW CBS3H MEXKIY
HEOPraHWYECKUMH U OPTraHMYECKUMU BELIECTBAMUY;

— BIAJETh XMMHUYECKMM S3bIKOM Kak ()aKTOpOM YCHEIIHOCTH B MNpo(ecCHOHANbHOM
JIeATEIbHOCTH;

— XapakTepu30BaTb CTAHOBJIICHHE HAyYHOW TEOPUHM HA IPUMEPE OTKPBITHA INEPUOJUYECKOIO
3aKOHA ¥ TEOPUU CTPOCHHUsI OPTraHMYECKUX U HEOPTaHUYECKUX BEILECTB;

— MPUHUMATh ydyacTHe B NMPO(UIBHBIX KOHKYpcax (KOH(EpPEHLHUAX, OJUMIINANAX) PA3TUYHOTO
YPOBHsI, aICKBATHO OLIEHNUBATh PE3YJbTAThl TAKOI'O0 Y4aCTUs U IPOEKTUPOBATH IYTH ITOBBILICHUS
IIPEIMETHBIX JOCTHKEHUN;

— KPUTUYECKH OTHOCHTHCS K IICEBJAOHAYYHOM XUMHUYECKOW HH(GOpMAIMH, TNOTYy4aeMOl W3
pa3HbIX UCTOYHUKOB;

— IIOHUMATh I1100aIbHbIE IPOOJIEMBI, CTOSALIUE MEPE YEITOBEYECTBOM

(9KOJIOrUYECKHe, SJHEPreTUUECKHUE, ChIPbEBBIC), U MpelaraTh MyTH X PELICHUs, B TOM YHCIIE U C
IIOMOIIBI0 XUMUH.




Conep:kanue Kypca

Kypc ué€rko nenurcsi Ha IBE 4acTU COOTBETCTBEHHO TOAaM OOYYEHHUsS: OPraHMYECKYI0 XHUMHIO
(10 xmacc) u oburyro xumuro (11 xmacc).

Kypc 10 knacca HaumHaeTCsl CO 3HAKOMCTBA C IPEIMETOM OPIaHUYECKON XHMHHU, U3YUYECHHUS
TEOpUU CTPOCHMSI OpraHMYecKux coefauHeHuit A. M. bytnepoBa u rubpuamzanuyd aTOMHBIX
opOuTaneii. 3aTeM paccMaTpUBAIOTCS KIACCH(PUKAIUS OPTraHWMYECKUX COCIUHCHUMN, MPUHITUIIBI
UX HOMEHKJIATYpBhI, a TaK)Ke Kiaccu(UKaIus peakinii B OpraHuueckKoi XUMHUU.
[IlepBoHavanbHbIE TEOPETUUECKHE 3HAHUS JlaJle€ MHOTOKPATHO 3aKpEIUISIOTCS U Pa3BUBAIOTCS
IpU U3YYEHUHU KJIACCOB OPraHMYECKHX COCAMHEHHH OT YIIIEBOAOPOJOB 10 a30TCOACPIKAIIUX
COCIMHEHUH U IOJIUMEPOB.

Takoe mnocTpoeHue Kypca MO3BOJIIET B IMOJIHOM Mepe He TOJbKO LIMPOKO HCIOIB30BaTh
JeAYKTUBHBIN MOaXxo0] B 00yueHun xumuu 10 kiacca, HO M peaiM30BaTh UACK T'€HETUYECKOU
CBSI3M MEXIY KJIaccaMU OpraHMYeCKUX COCTUHEHUH.

Ocoboe BHUMaHHME B Kypce OPraHMYECKOW XUMHH YACJICHO CIIOKHBIM JUIS TOHHMMAaHUS
BOIPOCAM: B3aMMHOMY BIIUSTHUIO aTOMOB B MOJIEKYJIaX, B TOM YHCIIE AJIs IPEICKa3aHusl CBONCTB
COCIMHEHUH; MeXaHW3MaM M 3aKOHOMEPHOCTSM TMPOTEKAaHUS XHMUYECKHX PEaKIHUH, YTO
HEOOXOIUMO [UIsl MPOTHO3UPOBAHUS MPOJYKTOB; MPOCTPAHCTBEHHOMY CTPOEHHUIO YTJIEBOJIOB,
AMHHOB, aMUHOKHCIIOT, OCJIKOB ¥ HYKJIEMHOBBIX KHCJIOT.

Kypc 11 knacca HauuHaeTcsi ¢ paCCMOTPEHHsI CII0KHOTO CTPOSHHSI aTOMa Ha OCHOBE KBAaHTOBO-
MEXaHUYECKUX TPEACTABICHUH O CTPOCHUHM €ro SApa W AIJIEKTPOHHOW OOOJIOUKH, a TakKKe
anepHbix peakimii. Takas Teopernueckas 0a3a MO3BOJIIET Ha JIPYrOM YpPOBHE H3YYUTh
NIEPUOIUYECKHM 3aKOH U IEPUOANYECKYIO CUCTEMY XMMHUYECKHX 31eMeHToB JI. 1. MeHneneeBa
u enl€ pa3 OICHUTh €ro HayYHBIN MOJBUT, HA HECKOJIBKO NECATHIICTUN ONEpPEIUBIIET0 HAyYHYIO
MBICJTb.

3areM M3ydaercs CTPOCHHE BEUIECTBA, OCHOBHBIC THUIbl XMMHYECKON CBS3HM. 3HAHUS yUYaIIUXCs
«XUMUHU B CTaTHKE» JOMOJHSIOTCA CBEJACHUAMU O KOMIUIEKCHBIX COCIUHEHHSX M AUCIEPCHBIX
cucremax. JIoruuHo pajiee paccMaTpUBAIOTCS TaKME T'OMOIE€HHBIE CHCTEMBbI, KaK pacTBOPbHI U
CrocoObl BBIPAKEHHSI KOHIIEHTPAIIUH B HUX.

W3yueHre OCHOB XMMHUYECKOH TEPMOJMHAMUKH, MTOHATUH 00 SHTAIBIUN M SHTPOIHHU, 3aKOHOB
['ecca, mMO3BONAIOT Ha OoJiee BBHICOKOM YPOBHE H3YYUTh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKHX PEeaKIUil 1 PU3NKO-XUMHIECKUX MTPOIIECCOB.

XUMHUECKUE peaklui B pacTBOpPaxX paccMaTpUBAIOTCS TakKe€ HAa HOBOM TEOPETUYECKOM YpPOBHE
10CJI€ BBENICHHS TOHSATHS O BOJOPOTHOM ITOKas3aTejie M M3Y4YEeHHUS MPOTOIMTUYECKON Teopuu
KHCJIOT U OCHOBaHUH. OO00IIAIOTCS CBEACHUSI O HEOPTaHUUECKUX U OPraHMYECKUX KUCIIOTaX U
OCHOBAHHSAX B CBETE MPOTOJIUTHYECKON TEOPUU M TEOPHH DIIEKTPOIUTHIECKON TUCCOIMALINY, a
TaKXe COJIel B CBETE TEOPHH IEKTPOIUTHUECKOM TUCCOIMALINY.

OtpenpHasi Ty1aBa MOCBSIIEHA OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIM IpoOLlECcCaM, B TOM YHCIIE
METO/IaM COCTaBJIEHUS YPAaBHEHUI M 3IIEKTPOJIM3Y, KOTOpPbIE BaXKHBI JUI YCHELIHOW chauu
UTOTOBOTO dK3aMeHa. bonblioe BHUMaHHME B ATOH TJaBe yJAENeHO M XUMHYECKUM MCTOYHHKAM
TOKa, 6€3 KOTOPBIX CIO0XKHO MPEICTaBUTh COBPEMEHHOE 0OIIECTBO.

XuMHST HEMETAJUIOB U METaJUIOB, BaKHEHIINX TPEICTaBUTENCH STHX KIACCOB BEIIECTB M X
COEJMHEHUIN H3y4yaeTcsi B CUCTeMe (COCTaB <> CTPOEHHUE <> CBOWCTBA <> NPUMEHEHUE >
MOJIyYeHHE <> HaXOXJEHHE B MPUPOJE) U PACCMATPUBETCS B €AMHOI CBSI3W OPraHUYECKOH U
Heopranumuecko xumuu. Takum oOpa3oM peanusyercs TIJaBHas Haes Kypca — €AMHCTBO
’KMBOTO ¥ HE)XKMBOTO MaTEPUATBHOTO MUPA, OMMCHIBAEMOT0 OOIIMMH 3aKOHAMHU XUMUH.
PackpbITh posib XUMHUYECKOW HAyKH, KaK MPOM3BOIUTENILHOW CHIIBI COBPEMEHHOTO 0OIIecTBa
MO3BOJISIET TJIaBa 3aBepiaromias Kypc 11 kmacca «Xumus 1 OOIIIECTBOY.



Opranuveckas xumus. 10 kiaacc
TEMA 1. HAYAJIBHBIE IOHATHUSI OPTAHUYECKON XUMMH (13 u).
IIpenmer opranmyeckoir xumuu. Opranudeckue BemiecTtBa. UTo m3ydaer opraHuveckas
xumus. Kparkuil ouepk pa3BUTHs oOpraHudeckod XuMuu. CpaBHEHME HEOPIaHMYECKUX U
oprannyeckux BemiecTB. CIOCOOHOCTH aTOMOB YIJIEPOAA COECOUHATHCA B PA3JIMYHBIE LEIH.
VYriieBoaoposl U ux npousBojHele. [ToHsTre 0 3amecTurene.
Teopusi cTpoeHusi opranuyeckux coeauHeHuii A. M. byruepoBa. Ilonsatne BaJIeHTHOCTH.
Paboter ®@. A. Kekyne. Pons A. M. byriepoBa B co3gaHUM TEOPUU CTPOEHHUSI OPraHUYECKUX
coenuHeHni. E€ OCHOBHEIE ITOIOKEHHUS.
[Tpuyrabl MHOTOOOpA3Mst OPraHUYECKUX COCAMHEHHH: 00pa3oBaHHE OJMHAPHBIX, JBOMHBIX U
TPOMHBIX CBSI3€H MEXIy aToMaMH yriepona. Mzomepusa. Omnupuueckas, MOJIEKyJsApHas U
CTPYKTYpHasi pOPMYJIbl OPTaHUYECKUX COCTUHECHUH.
Konuenuuss ru0puausanmu aToMHbIX opoOuTaseil. CTpoeHue aroma yriepoja: S- U p-
opbutanu, TUNbl uX rudpuamzanuu. OOpa3oBaHHE KOBAJEHTHBIX CBA3€H. DIEKTPOHHAS W
3JIEKTPOHHO-TpaduuecKas GopMyJibl aToOMa yriiepoaa.
Knaccupukauusi opranudeckux coeanHenmii. Kimaccudukanus mo 3JIeMEHTHOMY COCTaBYy:
YIJII€BOLOPOABI, FAJIOr€H-, a30T- U KUCIOPOICOAEPKAIIME OPraHN4YEeCKUE COCIUHEHUS.
Knaccupukamuss 1o CTPOCHHMIO YITIEPOJHOTO CKENeTa: AaUWKINYecKue U IHKINYECKHe
(kapOOLMKINYECKHE U TeTEPOLUKIMYECKUE) OPIraHUYECKUE BEILECTBA.
Knaccudukanus yrieBoJgopoaoB: TpeneibHble (AIKaHBl M IHKJIOATKAHBI), HENpPEISITbHBIC
(anKeHbl, aJIKUHBI, ATIKQJAUEHBI), APEHBI.
Knaccupukamuss OpraHM4ecKHX COCAMHEHHMH 10 HaIMYUI0  (DYHKIMOHAIBHBIX  TPYII
(ruapokcuibHasA, KapOOHWIIbHAs, KapOOKCWIIbHAs, HUTPOrpymma, aMmuHorpynmna). CrnupTsl.
Anbpaeruzasl. Keronsl. Kap6onoBble kuciotsl. Hurpocoeaunenus. AMUHBI.
IIpuHUMOBI  HOMEHKJIATYPbl OPraHMYECKHX coeauHeHuH. [loHsaTe O XuUMHYecKOH
HOMeHKarype. HoMeHkaTypa TpuBraibHas (MCTOpUYECKas) U pallMOHaIbHas.
MexnayHaponHass HOMEHKJIaTypa opraHuueckux coeguHeHuid — [UPAC. Ilpuniuns
COCTaBJICHUS Ha3BaHUSI OPraHUYECKOro coeAuHeHus 1o HomeHknarype IUPAC.
Knaccudpukauusi peakuuii B opranmveckoii xumuu. Ilonstue o cyOcTpaTe U peareHre.
Knaccudukanus peakuuii 1Mo CTPYKTYpPHBIM H3MEHEHHUSM BEIIECTBA: MPHCOCIWHEHHS (B TOM
qucie MOJUMEPHU3aLUH, OTIIEIIICHUS (3JIEMEHUPOBaHMs), 3aMELEHNUS U U30MEpU3aLIUH.
[TonsiTie O TOMO- U reTepOoJIMTUYECKOM pa3pblBax KOBAJIEHTHON CBsI3U, 3JeKTpoduiax u
HyKJIeo(uiax.
Knaccudukanus peakiuil mo THUIY PEaKIUMOHHBIX YacTHIl: paJUKaJIbHbIEC, IEKTPOPUIbHBIE U
HYKJI€O(DUIIbHBIE.
Knaccudukanus peakiuii o 3MEHEHHUIO CTETIEHEN OKUCIIEHUS: OKUCIIEHUS U BOCCTAaHOBJICHUS.
Knaccugukarus peakuuil mo 4acTHBIM NpPU3HAKaM: TaJOr€HUPOBAHHE U JIErajJoreHupoBaHUE,
THAPUPOBAHUE U JETUIPUPOBAHME, TUApPATAlUU W JIE€THApaTalliy, TUAPOTajJoreHUpOBAaHUE U
JETUIPOraJIOT€HUPOBAHHUE.
Jemoncrpanuu. Kosulekuusi OpraHM4ecKHX BEIIECTB, MaTepUajioB W U3JAEIUA U3 HUX.
[TapocTtepxHeBble 1 00bEMHBIE MOAeH (Moaenu Ctioapra—bpurneda) sTaHona U JUITUIOBOTO
sadupa, Oyrana W u300yTaHa, MeTaHa, STUJIEHA W alleTHWICHa. B3auMmopeicTBue HaTpus ¢
ATAHOJIOM; OTCYTCTBHE B3aUMOJECHCTBUS C JUATUIOBBIM 3¢upoM. Mojens OTTaJIKUBAHUSA
THOpUAHBIX OopOUTanell (IeMOHCTpalusl ¢ MOMOIIBI0 BO3AYIIHBIX IIapoB). /leMoHCTpanmoHHas
tabmuia «Pa3nuuHble TMOpPUIHBIE COCTOSIHMS aToMa yriepona». OOpa3ibl OpraHHYecKuX
COEIMHEHUN pa3jMuYHbIX Ki1accoB. Mojenu OpraHMYecKHX COEAUHEHMH C pa3InyHbIMU
(GYHKUIMOHATIBHBIMHU TpymnamMu. ['opeHre MeTaHa MM MponaH-OyTaHOBOM cMecH M3 ra3oBOH
3aKuranku. B3peiB cmecn MmeTtana c¢ xsopoM. OOeciBeurBaHHe€ OpPOMHON BOJbI 3THUIICHOM.
Jenonumepunsanus nonustuieHa. [lomyuenue satuneHa qeruaparanuei 3TaHoua.
JlaboparopHsblii onbIT. 3rotoBieHne Mozene MOJEKyl — MpEeACTaBUTENEH pPa3IMYHbBIX
KJIACCOB OPraHUYECKUX COECTMHEHUI.
IIpakTuyeckas padora 1. KaueCcTBEHHBIN aHAIN3 OPraHUYECKUX COCIMHEHHM.
TEMA 2. IPEAEJIBHBIE YIVIEBOJAOPOABI (5/9 1)



AJnkaHbl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl MeTaHa. [ OMOJOrM4ecKuil
psI anKaHoOB U UX u3oMepusd. [IpocTpaHCTBEHHOE CTPOEHUE MOJEKYI aJIKaHOB (B TOM YHUCIE U
koH(popmepsl). HomeHkaTypa ankaHoB.

[TpoMbInICHHBIE  CTIOCOOBI  MOJNIYYCHHUS QIKAHOB: KPEKHMHT HE(TENpPOIyKTOB, PEaAKIIHUs
ANKWINPOBAHMS, TOJIyYeHHE CHHTETUYECKOro OeH3MHa, HarpeBaHHe yriepoja B armocdepe
Bojiopoaa. JlaGopaTopHble CrOCOOBI MOJNYYCHUS alKaHOB: peakuus Briopma, muponus cosei
KapOOHOBBIX KUCIIOT CO IIeJI0YaMH, TUAPOIIN3 KapOuaa aTtoMUHUS.

@u3nyeckue CBOMCTBA ajKaHOB. B3auMHOE BIMSHUE aTOMOB B OPraHMYECKHX MOJEKYJaX.
[TonoxxutenpbHbl M OTPULATEIBHBIA HMHIYKTHUBHBIE 3(QexThl. [IporHo3 peakunoHHON
CIIOCOOHOCTH aJIKaHOB. MeXaHU3M peakluil paJuKaJbHOIO 3aMeleHus. Peakiny paaukaibHOTO
3aMEILEeHUs: TaJOr€HUPOBaHUE U HUTpoBaHue. Peakuuu nerunpupoBanus. Peakuny okuciaeHus.
Jpyrue peakiuu ¢ pa3pyuieHUeM yriaepoaHol nenu. [Ipumenenne ankaHoB Ha OCHOBE CBOMCTB.
Huxkiaoankanbl. ['oMonornyeckuii psx M CTpOEHUE UMKIOAKIAaHOB. VX HOMEHKIarypa u
uzomepus. [lorsTre o mpocTpancTBeHHON n3oMepun. KoHpopMeps IIUKIOreKcana.

CrniocoObl Moy4eHUs HUKI0ATKAHOB: PEKTHPHUKAIUS HEPTH, KaTaTUTHUECKOE JIETHIPUPOBAHUE
apeHOB, BHYTPUMOJIEPYIIsipHas peakius Bropna.

Ou3nyecKkue U XMMHUYECKHE CBOMCTBA IUKIOAKAHOB (PEaKIUU MPUCOCAUHEHUS M 3aMEIICHHUS).
IIpuMeHeHne NUKII0aKaHOB.

JMemounctpanuu. IllapocTepxHeBbie MOIETN MOJEKYJ aNKaHOB ISl HILTIOCTPAllMd CBOOOIHOTO
Bpamenus Bokpyr cBsi3u C—C, a Takke 3acIOHEHHON M 3aTOPMOKEHHON KOH(pOpMaIuid STaHa.
[lonyyenue meraHa W3 anerata HaTpus W TMApoOKcuaa HaTtpus. ['opeHue MeraHa, IpoOIaH-
OyTaHOBOI cMmecH, mapaduHa B YCIOBHSIX M30BITKa M HEJOCTaTKa KUcIopona. B3pbeB cmecn
MeTaHa ¢ Bo3ayxoM. OTHOIlIEHHE MeTaHa, MIPONaH-0yTaHOBOW cMecH, OeH3MHAa K OpOMHOM BoJie
u pactBopy KMnOsa.

JlabopaTopHsble onbIThl. V3roroBienne mapadhMHUPOBAHHON OyMmMaru, UCHbITAaHUE €€ CBOMCTB
(otHOmIEHNE K BoAe M kupy). OOHapyXeHHE BOJBI, CaXH, YIJIEKHUCIOrO ra3a B IPOIYKTax
TOPEHHUSI CBEUH.

TEMA 3. HEIIPEJAEJIBHBIE YI'JIEBOAOPO/BbI (13/22 4)

AJIKeHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYNbl 3TUiIeHa. ['oMonornyeckuii
P U U30MEpUsl alIKEHOB (YIJIEPOAHOIO CKeJIeTa, TeOMETPUYECKasl WIM YuUC-mpaHc-u30Mepus,
MOJIO’KEHUS IBOMHOM CBSI3U, MEXKI1accoBasi). HomeHkIaTypa ainkeHoB.

[TpompIliIeHHBIE CTTIOCOOBI TTOTYYEHUS ATKEHOB: KPEKUHT aJIKaHOB, BXOSIINX B COCTaB HEPTHU U
MOMYTHOTO He(TAHOTO Ta3a, AETUAPUPOBAHKE MIPEIETBHBIX YTIIEBOJAOPOIOB.

JlaGopaTopHbie CIIOCOOBI MOJTydEHUS AJIKEHOB: peakiu AIMMUHUPOBAHUS
(meramoreHUpOBaHUE), NETHIpaTalys CIUPTOB U JIETAJIOTEHHPOBAHHME IUTajOreHalKaHOB, a
TaK)K€ JerHJIporajloreHUpPOBAHME  TaJOr€HONPOU3BOJIHBIX  IPEAEIbHBIX  YIJIIEBOJOPO/IOB.
[IpaBuno 3aiiuesa.

®u3nyeCcKne CBOKMCTBA AJTKEHOB.

B3anmHoe BAHsHIE aTOMOB B OpraHMYECKHX MoJieKynax. Me3oMepHbIi 2P QexT.

[IporHo3 peakMOHHON CHOCOOHOCTM aJKEeHOB. MexaHu3M peakuui 3JIeKTpo(UIBLHOrO
MPUCOECTUHEHHUS.

Peakiiuu npucoeuHeHns alKEHOB: TAJIOTEHUPOBAHUE, THUAPUPOBAHUE, THAPOTAIOTCHUPOBAHHE,
ruaparanus, noanumepusauus. [Ipasmio MapkoBHukoBa. Peakiuu okucnenus ankeHoB KMnOgy4
(peakmust Barnepa) B BomHOM U cepHOKuUCION cpene. [I[puMeHeHne alkeHOB Ha OCHOBE CBOMCTB.
Boicokomosiekysipubie  coeqHeHus. CTpoeHHME  TOJMMEPOB:  MOHOMEpP, IOJUMED,
AJIEeMEHTapHOE 3BEHO, CTENEHb MOJIMMEPU3ALINH.

Jlunelinple, pa3BeTBIEHHBIE U ceTyaThle (CIMThIe) nonuMepbl. CTepeoperyisipHble U
HECTEepEOperyJsipHbIe MOJTUMEPHI.

OTHOLIEHNE TOJUMEPOB K HArPEBAHUIO: TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE MTOTUMEDPBI.
[Tonmumepsl Ha OCHOBE STHJIEHOBBIX YTIE€BOJ0POIOB " 170'¢
MIPOU3BOIHBIX : TIOTUATUIICH, MTOJIUIIPOIIUIICH, TOIUTETPA()TOPITUIICH

Y TIOJIMBUHWJIXJIOPHI.

Aakanuenbl. Knaccudukanusi TUeHOBBIX YIIIEBOAOPOIOB: M30JIUPOBAHHBIC, KyMYITHPOBAaHHBIC
U COIIPSKEHHBIE.



Homenknarypa u n3oMepusi IUEHOBBIX YIJIEBOJOPOIOB (MEXKKIIacCOBasi, YIIIEPOJHOTO CKENeTa,
B3aUMHOTO MOJIOKEHUSI KPATHBIX CBSI3€M, FTEOMETPUYECKAs).

CrpoeHnue conpsKEHHBIX AJTKAIUEHOB.

Crioco6b1 HOJIyYEHUS AJIKaIUEHOB: JETUIpUpPOBaHUE AJIKAHOB,
peaxuus JleGeneBa, AeruaporaJoreHupOBaHUE AUTAIOT€HATIKAHOB.

@u3nyecKkue CBOWCTBA JUEHOBBIX YIJIEBOJOPOAOB. XUMHYECKHE CBOMCTBA JIMEHOBBIX
YIJIEBOIOPOAOB: PEAKIIUU MPUCOCTUHEHUS, OKHCIICHUS U MOJTUMEPU3alUi — U OCOOCHHOCTH UX
nporekanus. Haxoxenue B npupojie U IpUMEHEHHUE aIKagUueHOB. TepIeHsl.

Onacrtomepsl. HaTypanbHblil KaydyK, KaK NPOAYKT MMOJIUMEPU3alnun u3onpeHa. CUHTETHYECKUE
Kay4yKH: OyTaIMCHOBBI Kay4dyK (CBK), JIUBUHUJIOBBIN,
M30IPEHOBBIM, XJIOPONPEHOBBIN, OyTaAUEH-CTUPOIbHBINA. BynkaHuzauss KaydyyKoB:  pPe3HHBI
1 HOOHUT.

AJIKMHBI. DJIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI all€TUIICHA.
["oMosornyeckuil psii 1 U30MEpHs AIKHMHOB (YTIIEPOAHOIO CKEJeTa, MOJI0KEHUS TPOMHON CBSI3H,
MexKinaccoBasi). HomeHknarypa ajakuHOB.

Crioco0bl MoNy4yeHHs aJKMHOB: MUPOJIM3 METaHa (B TOM YHCIE W OKUCIHUTENbHBIA MHPOIU3
OPUPOJHOTO Tra3a), KapOWAHBI METOJA, JETHAPOTrajOreHHpPOBAaHUE JUTAJIOT€HAIKAHOB,
B3aMMOJIEICTBHE COJIEH alleTHUIIEHOBBIX YIJIEBOAOPOIO0B (ALETHUIEHUIOB) C TaJOreHaJIKaHAMU.
®u3nyeckue CBOMCTBAa aLETUIICHOBBIX YIJE€BOJOPOAOB. XHUMHUYECKHME CBoMcTBAa. Peakuuun
IpUCOeAUHEHNs (TUIPUPOBAHHUE, TaJIOTEHUPOBAHKE, TUIPOraIOTEHUPOBAHUE, TUIpaTaLUs,
TpuMmepusanus aunetwiena). Peakius KyuepoBa u mpasuino DnbrekoBa. KucnoTHbele cBoiCTBa
IKUHOB. AnieTusieHupl. OKUCIIeHHE aKMHOB: pacTtBopoM KMnO4 u ropenue.

OO6acTi MpUMEHEHHUS alleTUJIeHAa Ha OCHOBE €ro CBOMCTB. [IpuMeHeHne roMoIOroB aleTHIeHa.
ITonumepsl Ha OCHOBE alleTWIICHA. BUHWIaeTUIIEH.

JemoncTrpanuun. OO6bEMHBIE MOACTU YuUC-, MPAHC-U30MEPOB ajKeHOoB. [lomyuenue stuneHa u3
3TaHOJIA W JOKAa3aTeJbCTBO €ro HEMPEIeIbHOTO CTPOSHHs (peakuuu ¢ OpOMHON BOIOW H
pactBopom KMnOQO4). OGecrBeurBanue 3TUICHOM OpPOMHOI BOABI U pacTBOpa MepMaHTraHaTa
Kanus. ['opeHue sTiwiieHa. BzauMoaeicTBUE alKaHOB M QJIKEHOB C KOHUEHTPUPOBAHHOM CEPHOMU
KHCIIOTOM. Mojenu MOJeKysl alKaJHueHOB C  H30JUPOBAaHHBIMH, KyMYJIMPOBAaHHBIMU
U CONPSDKEHHBIMU JIBOMHBIMU CBsI3iMU. Koarymnsiius MJIEYHOrO COKa KaydyKOHOCOB (MoJiouas,
onyBaHuMka wiu (ukyca). Jenomumepusanus kaydyyka M J0Ka3aTeIbCTBO HATUYMS JTBOMHBIX
CBsI3eil B MOJIEKyJaX MOHOMEpOB (peakiuu ¢ OpoMHOM Bomod W pactBopoM KMnOs).
Oznakomnenune ¢ kosuiekuuend «Kayuyku u pesunb». llomyuenue aneTwineHa u3 kapOumaa
kanplusi. OObEMHBIE MOJENM AIKWHOB. B3auMopeiicTBue aimerwsieHa ¢ OpOMHOM BOJIOM.
BsaumopeiictBue anerunena ¢ pacteopoM KMnOa. I'openue aneruneHa.

JlabopaTopHbie onbIThbl. O3HaKOMJIEHHE C KOJUIEKIMEH MOJMMEPHBIX 00pa3lloB IUIacTMacc U
BOJIOKOH.

IIpakTuyeckas padora 2. [lonyueHre MeTaHa U STUJIEHA U HCCIIE0BaHUE UX CBOMCTB.

TEMA 4. APOMATHYECKHUE YT'JIEBOJAOPOIbBI (74)

Apensl. [lepBbie cBeneHus 00 apoMaTHUeCKUX coequHeHHUsX. CTpoeHHe MOJIeKyJbl OeH30a:
euHas 7-3JIEKTPOHHAs CUCTEMA, HIIM APOMATHYECKUI CEKCTET.

['omonornuyeckuit psin. M3omepuss B3aMMHOIO pAcHoOJIOXKEHHs 3aMecTUTesiel B OCH30JbHOM
koJiblie. HomeHnknatypa apenoB. Kcuiomsl.

[TpoMbInIeHHBIE CIIOCOOBI MOMY4YeHHUs OEH30J7a M €ro rOMOJIOTOB: apoMaTH3aIusl ajlKaHOB U
[IAKJIOATKAHOB, TPUMEPHU3AITUS alleTUiIeHa (peakius 3eIMHCKOTO).

JlaGopaTopHble cHocOObI MOMYyYEHHMS apeHOB: AJKWIMpPOBaHME OEH30J1a, MHUPOJIU3 COJeH
apOMATHYECKUX KUCIIOT.

Ouznyeckue CBOMCTBa apeHoB. I[IporHo3 peaknMOHHOW CIMOCOOHOCTH apeHoB. Peaknuu
ANIEKTPOPUIBHOTO 3aMEIlIEHUs U MX MEXaHU3M: rajoreHHpOBaHHUE, aJIKUJIMPOBAaHUE (peakius
Opunens—Kpadrca), HUTpOBaHHe, CyTb(hUPOBAHUE.

Peakuuu npucoenvHeHus: THUIPUPOBAHUE, paJWKallbHOE TalloreHHpoBaHue. Peakuuu
OKHCJICHHUS.

Tonmyon, xak romosor OeH3oma. OCOOEHHOCTH XHWMHUYECKHMX CBOMCTB alKUIOEH30JIOB.
OpueHTaHThl MEpBOr0 M BTOPOrO poja. B3auMHoe BIUSHHE AaTOMOB B MOJEKYylax



QJIKWJIOEH30JI0B Ha IpUMeEpe peakuuu 3amenieHus. Peakiuu okucnenus. [Ipumenenne apeHoB Ha
OCHOBE UX CBOWCTB.

Jemoncrpanuu. IllapoctepkHeBble M 00BEMHBIE MOAENM O€H301a M €ro TOMOJIOTOB.
PactBopenne B OeH30J5ie pa3IMUYHBIX OPraHWYECKHX M HEOPraHWYECKHUX BEILIECTB (HampHuMep,
cepel, nona). O3HakomieHue ¢ (U3NYECKUMHU CBOMcTBaMH OeH30sa (PacTBOPUMOCTb B BOJE,
IUIOTHOCTb, TEMIIEpaTypa IJIaBJICHHUs — BBIACP)KUBAHUE 3aNassHHON aMITyJibl ¢ O€H30JI0M B OaHe
co aba0oM). ['openne OeH3osa Ha CTeKJIssHHOM nanouke. OTHomeHue OeH3osa K OpOMHOM Boze
u pactBopy KMnOs. HutpoBanue Oenszona. OTHOIIEHHE TONyona K Boje. PacTBopeHHe B
TOJIyOJI€ pa3IM4YHBIX OPraHUYECKUX W HEOPraHMYECKHUX BELIECTB (HAIpuUMeEp, Cepbl, HOJa).
ObeciBeunBanue ToryosnoM pactBopa KMNO4 1 GpoMHOI BOIBI.

TEMA 5. IPUPOJHBIE UCTOYHHUKH YI'JIEBOJOPOJAOB (5 4)

IIpupoaHblii ra3 M NOMYTHLIM HeTAHOM ra3. [Ipuponnslii ra3 u ero cocras. IIpoMsluieHHOE
UCIIOJIb30BaHUE U NIepepadoTKa NPUPOAHOTO rasa.

[TonyTHbIe HEQTSHBIE Ta3bl U UX NepepadoTka. DpakiuK NOMYyTHOTO HEPTIHOTO ra3a: ra3oBBIH
OeH3MH, IponaH-0yTaHOBas CMECh U CyXOH ras.

Hed1b. HedTh, Kak mpupoIHBINA UCTOYHUK YIIIEBOJIOPOIOB, €€ COCTaB U (U3NUECKUE CBOMCTBA.
VYrineBonopoasl Kak IpeaMET MEXIYHApOJHOIO COTPYAHMYECTBA M BaKHEMINAs OTPACib
sKoHOMUKH Poccun.

[TpombinieHHas mepepabotka HedTH. Pektudukamus (ppakmuonHas mneperonka). dpaxnuu
HedTH: OCH3MHOBAS, TUTPOMHOBAS, KEPOCHHOBAA, Ta30iib, Ma3yT. ComnsgpoBeie Macna. BazenuH.
[Tapadun. I'yapon. KpekuHr HeTenpoayKTOB: TEPMUUYECKHM, KATATUTUYECKUH, THAPOKPEKUHT.
Pudopmunr. Huxnuzanus. Apomaruzauus. JleToHallMOHHAs CTOMKOCTh OeH3uHa. OKTaHOBOE
YHCIIO.

Kamennbiii yroab. IIpomblnuieHHasi mepepadoTka KameHHOro yris. HaxoxnaeHue B
HPUPOJIE U COCTAB YIJIeH: KAMEHHBIN YIroJlb, aHTPALUT, OyphIil YroJb.

KokcoBaHnue u ero mpogykThl: KOKC, KAMEHHOYI'OJIbHAsi CMOJIa, HAaJCMOJIbHAsl BOJA, KOKCOBBI
ra3. ['asuduxanus yris. Bonsnoii ra3. Karanutuueckoe ruipupoBaHue yris.

TEMA 6. THAPOKCUJICOAEPKAIIUME OPTAHUYECKHUE BEHIECTBA (11 1)
Cnuptsl. Ilomatne o cnuprax, ucropus uUX u3ydeHus. DyHKIHMOHAIbHAs TUAPOKCUIIbHAS
rpynmna.

Knaccugukaius cnupToB: IO TUIY YIVIEBOJOPOIHOrO pajauKaia (IpelesibHble, HelpeaeibHbIe,
apoMaTHYECKHE), [0 YHCIY T'MJIPOKCHIBHBIX TPYII B MoJieKyse (OAHO- U MHOIOATOMHBIE), TIO
TUIy YIJIEPOJHOTO aTOMa, CBSI3aHHOIO € T'MJIPOKCUIBHON Tpynmnoil (mepBUYHbIE, BTOPUYHBIE,
TPETUYHBIE).

ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ CHUPTOB. ['oMosornyeckuil psan
IpelelbHbBIX OJHOAaTOMHBIX cnupToB. M3omepus (monoxeHus (QyHKIMOHAIBHOM TIpyMIbI,
YIJIEPOJHOIO CKelleTa, MEXKIIaCCOBasi) U HOMEHKJIAaTypa ajIKaHOJIOB.

OO6mue crnocoObl MOMyYeHUs AaJKaHOJIOB: TUApATAlUs ajJKEHOB, T'MJIPOJIM3 TaJOreHaJKaHOB,
BOCCTaHOBJIEHHE KapOOHMJIbHBIX coequHeHHH. CrocoObl MOMyYeHHs HEKOTOPHIX aJIKaHOJOB:
METHJIOBOTO CHHUpTa — peaklued IIeJOYHOTO THUIPOJIM3a XJOpMETaHa U U3 CHUHTEe3-Ta3a;
ATUIIOBOTO CIHMPTa — CIHUPTOBBIM OpO’KEHMEM TJIFOKO3bl U TMApaTalvell dTHIeHa; MporaHoa-
1— BoCCTaHOBJIIEHHEM MPONMMOHOBOTO aJBJACTH/IA; MPOIAHONa-2 — THAPUPOBAHUEM alleTOHA U
rupaTanyei mponusicHa.

®uznyeckue cBoiicTBa cnupTtoB. BomopoaHas cBs3b. [IporHo3 peaknMoOHHOW CIOCOOHOCTH
IPEENbHBIX OJHOATOMHBIX CIMPTOB M €r0 MOATBEPKIACHHE NPU PACCMOTPEHHH XUMHYECKHX
CBOMCTB CHUPTOB: KHUCIOTHBIE CBOWCTBA, peaKUUU HYKICO(QUIBHOTO 3aMEUIeHHUs C
raJIOT€HOBOJIOPOAAMH, MEXMOJIEKYJIIpHAas U BHYTPUMOJIEKYISIpHAs AeruapaTanus (IoJydeHue
MIPOCTHIX APUPOB U ATIKEHOB), PEAKIIUU JIETHAPUPOBAHUS, OKHCIIEHUS U 3TepUPHUKAILIIH.

Huszmme u Boicmme (kupHble) cnupThl. CuHTeTHueckue Moromue cpeactsa (CMC). O6nactu
MIPUMEHEHHs METaHOJIa Ha OCHOBE ero cBoicTB. TokcuuHoCcTh MeTaHona. O01acTu MpUMEHEHUs
ATWJIOBOTO CIUpPTAa HAa OCHOBE €ro CBOMCTB. AJIKOTOJIM3M KaK COLIMAJIbHOE SIBIEHHE M €r0
npoduIaKTUKA.

MHoroaromubie CcnupTbl. ATOMHOCTh CHUPTOB. Inmkonu u  riauuepussl.  M3omepus,
HOMEHKJIaTypa M MOJIyY€eHHE MHOTOATOMHBIX CHUPTOB. (COOEHHOCTH XHMMHYECKUX CBOMICTB



MHOT0aTOMHBIX cIUPTOB. KauecTBeHHas peakiiysi HA MHOTOATOMHBIE CITUPTBHI.

OTUIICHTJIMKOJb U TIUIEPUH, KaK IPEICTaBUTEIM MHOTOATOMHBIX CIUPTOB. VX npuMenenue.
®eHoibl. COCTaB M CTPOCHHE MOJIEKYJIBI (peHos1a. ATOMHOCTh (heHOI0B. ['OMOoTHYecKuid psi,
U30MEepHs 1 HOMEHKJIaTypa (peHOIIOB.

CnocoObl  mosyueHusi ¢eHojla: M3 KaMEHHOYTOJIbHOMW CMOJbI, KyMOJbHBIA CIOCO0, u3
raJIOr€HapeHOB U METOJIOM LIEJIOYHOT'O IIaBa.

Ouznyeckue cBoicTBa (eHonoB. XHUMHUYECKHE CBOWCTBAa (eHONA: KHUCIOTHBIE CBOMWCTBA,
OKHCIICHHE, pPEaKLUUU DIEKTPOPHILHOTO 3aMelleHusi (TaJIoreHUpOBaHHE, HHUTPOBAHUE),
MOJIMKOHICHCALIUS.

KauectBennsle peakiuu Ha (eHon: ¢ OpomMHON BOJOW u pacTtBopoMm xisopuna xemeza(lll).
[Tpumenenue ¢heHoIoB.

Jemoncrpanuu. IllapoctepkHeBble MOAENM MOJEKYJI OJHOATOMHBIX U MHOI'OATOMHBIX
criupToB. PU3NUYECKHE CBOMCTBA ATAHOJIA, MponaHoia-1, Oyranomna-1. Bzaumoaeiicteue Harpus
co cnuproM. B3aumopneicTBue cnupra C pacTBOPOM JIuXpomara Kajausi B CEpHOH KHCIIOTE.
[Tonryuenue cnoxuoro a¢upa. [lonyyenue stuneHa u3 sranona. CpaBHEHUE peaklUUid TOpeHus
ATUIIOBOTO M MPOMMWIOBOTO cupToB. OOHApYKEHHE STUIIOBOTO CIUPTA B PA3IUYHBIX MPOJAYKTaX
¢ mnomoulplo uoaodopmMHON MpoObl. B3aumonelicTBue TIUIMIIEPHHA CO CBEKEOCAKICHHBIM
Cu(OH),. Pacmo3naBanue BOAHBIX pAacTBOPOB TUIMIIEpUHA U dTaHoJa. OTHOIIEHUE
STUJICHIJIMKOJS U TTUIEPUHA K BOJE U OPraHUYECKUM pacTBOpUTENSIM. PacTBopumocTh ¢eHomna
B BOJIC ITpH OOBIYHOM M MOBBIIICHHOW TeMIepaTypax. BeiTecHenue ¢peHona u3 GpeHonsara HaTpus
yroibHOM Kucinotoil. KadecTBeHHble peakiuu Ha (eHos: obOeclBedyMBaHHE OpPOMHON BOJIBI
u ¢ pactBopom FeCls. O6ecieunBanue denosna pacteopom KMnOs.

IIpakTuyeckas padora Ne 3. liccinenoBanue cBOMCTB CHIUPTOB.

TEMA 7. AJIBJAETUJIbI U KETOHBI (7 4)

AJberuabl. AnbIerubpl Kak KapOOHHMIIbHBIE OpraHudeckre coenuHenus. CocTaB UX MOJIEKYI U
AIIEKTPOHHOE CTpoeHHE. ['oMoornueckuil psji, U30Mepusi 1 HOMEHKJIaTypa ajbJeruioB.
CnocoObl TONMY4YEHHS: OKHCJIEHHE COOTBETCTBYIOUIMX CIHUPTOB, OKUCJICHHE YIIIEBOAOPOJIOB
(Bakep-miporiecc), ruaparanus ajIKWHOB, MHPOJIU3 KAPOOHOBBIX KHUCIOT WJIM HUX COJIEH,
HIETOYHOM TUAPOIIN3 TUTATIOTEHAIKAHOB.

®usnyeckue CBOHCTBA anbaeruaoB. [IporHo3 peakUMOHHON CHOCOOHOCTH — ajbJETH/I0B.
XUMHYECKUE CBOWCTBA: PEaKIMH MPHUCOEAMHEHUS (IIMaHOBOAOPOJA, THAPOCYIb(HUTa HATpUA,
peaktuBa ['puHBSpa, TUAPUPOBAHUE), pPEAKIUH OKUCIECHUS (cepeOpsHOro 3epkaja u
komruiekcamu Menu(1l)), peakunu kouaeHcauuu (ampJOTbHAS M KPOTOHOBAs, C a30THCTHIMU
OCHOBAHMSAMU M MOJIMKOHJICHCALINH ), PEAKLIUU 3aMEILEHHSI 10 Ol-yTJIEPOAHOMY aToMy.

Keronsbl. Ketonsl kak kapOoHWIbHbIE coequHEeHHs. OCOOEHHOCTH COCTaBa U AJIEKTPOHHOIO
CTPOEHHS X MOJIEKYII.

["omonornyeckuit psj, U30Mepusi 1 HOMEHKJIaTypa KeToHOB. CriocoObI OyYEHHs] KETOHOB.
dusnueckue cBONCTBa KETOHOB. [IpOrHO3 peakIMOHHOM ClTOCOOHOCTH KETOHOB.

XVMHYECKHE CBOWCTBA: PEAKIMM MPUCOEAMHEHUs (LIMAaHOBOJOPOJA, THAPOCYIb(PUTA HATPHUS,
peakTuBa ['puHBSApa, TUAPUPOBAHHE), PEAKIUU OKHUCICHHUS, pEaKIHUU 3aMEelIeHHs] IO O-
YIJIEPOAHOMY aTOMY.

JNemoncrpanuu. lapocrepxxueBsie n Ctroapra—Dbpurieda Monenu anbjaeruos. OKucieHue
OeH3anperuaa KuciaopooM Bosayxa. [lonyuenue dhenonpopmalibierugHoOro nojumMepa.
Jlaboparopubie onbITbl. llomydyeHune yKCycHOro anbJeruja OKUCIEHUEM 3TaHoJja.
O3zHakoMyieHHE ¢ (PU3NYECKUMHU CBOMCTBAMM alibJIETUIOB (alleTalbAeruaa U BOJHOTO pacTBOpa
dopmanbaeruna). Peakuus «cepeOpstHoro 3epkana». Peakuus c rugpokcunom wmenu(ll) mpum
HarpeBaHnu. OTHOIIIEHHE AllETOHA K BOJIE. AIIETOH KaK OPTaHUYECKHI paCTBOPUTENb.
IIpakTnyeckas padora 4. VccnenoBanue CBOWCTB allbIETHI0B U KETOHOB.

TEMA 8. KAPBOHOBBIE KUCJIOTBI 1 UX ITPOU3BOJHBIE (13 4)

KapGonoBbie kuciaorbl. lloHsarue o kapOOHOBBIX KucioTax. Knaccuduxamms kapOOHOBBIX
KHUCJIOT: 10 TPHUPOAE YIJIEBOJOPOAHOIO pajauKaia, IO YHUCITYy KapOOKCUIBHBIX TPYIIIL.
DJEeKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE KapOOKCUIIbHOM rpynmbl. KapOoHOBBIE KUCIOTHI B
pUpOJIE.



['omonoruueckuii psii NpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KucCIOT. M3omepus u
HOMEHKJIATypa.

[TonydyeHne kapOOHOBBIX KHCJIOT OKHCICHHEM alKaHOB, AJKEHOB, IEPBUYHBIX CIUPTOB U
aJbJIETU/IOB, a TAK)KE TMJIPOIN30M (TPUTajIoreHaJIKaHOB, HUTPUIIOB).

[Tosrydyenne MypaBbUHOW KHCJIOTHI B3aMMOJEHCTBUEM I'MAPOKCHIA HATPUSA C OKCUAOM Yriepoza
(II), ykcycHoii — KapOOHWJIMPOBAaHMEM METHUJIOBOTO CIUPTa M OpOXKEHHEM JTaHOIa,
IPOMHOHOBOIN — KapOOHUIMPOBAHUEM 3TUIICHA.

dusnueckue CBOHCTBA KapOOHOBBIX KHCIOT, OOYCIIOBJIEHHBIE MOJSIPHBIMA MaccaMu H
BOJIOPOJIHBIMU CBA3SIMH. [IpOrHO3 XMMUYECKHUX CBOWCTB KapOOHOBBIX KucI0T. O0Imue cBoicTBa
KACIOT. Peakumm 1o  yrimeBomopogHoMy paaumkany. OOpazoBaHue — (QYHKIIMOHAIBHBIX
npou3BoAHbIX. Peakuusa stepudukanuu. OOpazoBaHME TaJlOTEHAHTHIPUIOB, AHTMIPUJIOB,
aMUJI0B, HUTPUJIOB.

MypaBbruHass M yKCyCHas KHCIOTBI, KaK IPEICTAaBUTENHM IPEIEIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KUCIOTHL. [ladbMUTHHOBAS M CTEAPUHOBAsI KUCIOTHI, KaK MPEJACTAaBUTEIN BBICIINX
IpEeJeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. AKpUJIOBas U METaKpUJIOBas KUCIOTHI, KaK
NPEJCTaBUTENIN HEMPEJeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. OlleMHOBas, JHMHOJIEBAs
Y JINHOJICHOBAs, KakK IPEACTaBUTEIM BBICIIMX HENPECIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KuCIOT. beH3oiitHas u camuimiioBas, Kak NpeACTaBUTENIN apOMAaTHYECKUX KapOOHOBBIX KHCIOT.
JIByXOCHOBHbIE KapOOHOBbIE KMCJIOTHl Ha IpHMepe LiaBeneBoi. lIpuMeHeHune M 3HaYeHHE
KapOOHOBBIX KUCIIOT.

Coun kap0oHOBBIX KMCJI0T. MbLia. [lonyuenue coseit kapOOHOBBIX KUCIOT HA OCHOBE OOIIMX
CBOMCTB KHCJIOT: B3aUMOJEHUCTBUEM C AaKTUBHBIMM METaUIaMHM, OCHOBHBIMH OKCHJIaMH,
OCHOBaHMAMU MIHU coyisiMU. IlomydeHue cosiell KapOOHOBBIX KUCIJIOT HIETOYHBIM THAPOIM30M
CJIOKHBIX 3(pupoB. XHMMUYECKHE CBOWCTBA COJICH KapOOHOBBIX KHCIOT: TUAPOJIU3 MO KaTHOHY,
pEaKIMy HOHHOTO 0OMEHA, TUPOJIU3, SJEKTPOJIN3 BOJHBIX pacTBOpoB. Mblia. XKECTKOCTh BOABI U
crocoOkbI e€ ycrpaHeHust. [Ipumenenue coneld kKapOOHOBBIX KHCIIOT.

Caoxnble 3¢pupbl. CTpoeHHe MOJEKYN, HOMEHKJIAaTypa W HM30MepUs CIOXHBIX 3¢hupoB. Mx
¢usnueckue cBoiictBa. CrocOOBI TMONYYEHHS CIOXHBIX 3(UPOB: peakius STepUPHUKAINY,
B3aMMOJCICTBUE CIUPTOB C AaHTUAPHUIAMU WM TaJOrCHAaHTUAPUIAMH KHUCIIOT peakuuen
MOJIMKOHJECHCALIUM HAa IpPUMEpE MOJIyuYeHUs MoJudTUIeHTepedTanara. XUMUYECKUE CBOMCTBA
CJIOKHBIX 3(pUpOB: TUaposIN3 U ropeHue. IpumeHenne cioxHbIX 3QUpPOB.

Bocku u xupbl. Bocku, ux ctpoeHue, cBoicTBa U KilacCU(UKALIKS: PACTUTEIbHBIE U )KUBOTHBIE.
buonornueckas ponb. JKuppel, MX CTpPOEHHE M CBONCTBA: OMBUIEHHE, TUAPUPOBAHUE
pacTUTENbHBIX XUPOB. buonormueckass poib *KUPoOB. 3aMEHA >KUPOB B TEXHUKE HEMUIIEBBIM
CBIPBEM.

Jemoncrpanuu. [lapocrepxuessie u CTroapra—Dbpuriebda Moaenu anbaeruios.

Oxucnenue OeH3anbJeruga KUCIOpoJoM Bo3ayxa. llomydyenue ¢eHonpopmanbaeruiHoro
nonuMmepa.  IllapocrepkHeBble  MOJENM  MOJIEKYHD  KapOOHOBBIX  KHCIOT.  Tabmuna
«Knaccudukanus kapOOHOBBIX KHCIOT». Dusnyeckue CBOHCTBa 3TaHOJda, IpornaHoia-l,
Oyranona-1. ITlomydenune ykcyHomzoamuiaoBoro »s¢upa. Kosuiekius oOpraHWYecKUX KHCIOT.
OTHOIIEHUE MPEENIbHBIX U HEMPEIebHBIX KUCIOT K OpOMHOM BO/ie M pacTBOPY NepMaHraHara
kanus. [lonydenue Mpuia u3 xupa. CpaBHEHHE MOIOIUX CBOMCTB X034icTBEHHOr0 Mbuta 1 CMC
B sx&cTkoi Bojse. Komnekius cnoxsbix 3¢upos. [lapocTepkHEeBbIE MOIETN MOJIEKYI CIOXKHBIX
3¢UpPOB M U30MEPHBIX UM KapOOHOBBIX KUCJIOT. [lolyueHne NMpUSATHO MAXHYLIETO CIOXKHOTO
s¢pupa. OTHOLIEHHE CIMBOYHOTO, MOACOIHEYHOT0, MAIIMHHOTO Macell ¥ MaprapiHa K BOJHBIM
pactBopam 6poma 1 KMnOa.

JlaGopaTopHbie onbIThl. O3HaKOMIICHHE € (PU3NYECKMMH CBOMCTBAMHU HEKOTOPBIX MPEIeTbHBIX
OJTHOOCHOBHBIX KHCJIOT: MyPaBbUHOM, YKCYCHOW, MAacIssHOM. OTHOIIEHWE PA3IMYHBIX KHCIOT K
Bosie. B3anmopeiicTBue pacTBopa yKCycHOM KHCIOTHI: ¢ Metamuiom (Mg miu Zn); okcuaoMm
metamuia (CuO); ruapokcuaom meramia (Cu(OH)2 uau Fe(OH)3), conbro, (Na2CO3 u pactBopom
MbL1a). O3HaKOMIIEHHE ¢ 00pa3liaMu CI0XKHBIX 3¢upoB. OTHOIIEHHE CIOXKHBIX 3()UPOB K BOJE U
OpraHMYecKUM BellecTBaM (KpacutensiM). BoiBeleHue >KUPHOrO MSATHA C MOMOIIBIO CIOXKHOTO
a¢upa. PacTBOpUMOCTH )KUPOB B BOJIE U OPTaHUYECKUX PACTBOPUTEIISX.

IIpakTuyeckas padora 5. MccnenoBanue cBOWCTB KapOOHOBBIX KUCIOT M UX MPOU3BOAHbIX.



TEMA 9. YI'JIEBOJDbI (10 1)

Yraesoabl. CocTaB MOJIEKYJ YITIEBOJIOB U UX cTpoeHHe. Kimaccudukarys yrieBoJoB: MOHO- U~
, OIMIo- W TIIOJHMCaxapuipl; KETO3bl M  @IbJIO3bl; TETPO3bI, IEHTO3bI, TE€KCO3BI.
BoccranasnuBaromye 1 HEBOCCTaHABJIMBAIOIINE YIJIEBOABI. buosornyeckas poib yrieBoJI0OB U
3HAYECHUE B )KU3HU YEIIOBEKA.

Momnocaxapuabl. CTpoeHHe MOJEKYIbl W (pU3MUECKHE CBOWCTBA TIIOKO3bL. Llukimdeckue
(OopMBI IIIOKO3bI M MX OTpa’KE€HHE ¢ MOMOLIbI0 popmyn Xeyopcea. [ TTMKO3UAHBIA THAPOKCUIL. O~
D-ritoko3a u f-D-ritokoza. Tayromepus kak pe3ysibTaT paBHOBECHUS B paCTBOPE IUIIOKO3BI.
ITonyyenue rmoko3el. @orocuHTe3. XUMUYECKHE CBOMCTBA: PEAKLUU 10 AJIBbAECTUIHOW U 110
TUJIPOKCUIIBHBIM IpymnaM. CIMPTOBOE, MOJIOYHOKUCIIOE U MACIITHOKUCIIOE OPOKEHUS TTIFOKO3bI.
@OpyKTO3a Kak n30Mep rioKo3bl. CTpyKTypa U pU3HMUECKUEe U XUMUYECKHE CBOMCTBA.
Hucaxapuabl. CrtpoeHue Mosiekyn aucaxapunoB. Caxaposa. Haxoxxnenue B Ipupoze.
IIpou3BOACTBO caxapo3bl U3 CaxapHOW CBEKJIBL. XMMHUYECKHE CBOMCTBaA caxaposbl. Jlakrosa u
MaJIbTO3a KaK M30MephI caxapo3bl. VX cBONCTBA U 3HAUYCHHUE.

IMosmcaxapuapl. CrpoeHue Monekyn mnoiucaxapunoB. Kpaxman. CoctaB M CTpOEHHE €ro
MOJIEKYJI. AMWIO3a ¥ aMWIONEKTUH. XHMHUYECKUE CBOWCTBA: THUIPOIM3 M KauyeCTBEHHas
peakuus. HaxoxzaeHue B npupojie, NOJydyeHUE Kpaxmaja U ero npuMeHeHue. buonoruueckas
pOJIb Kpaxmasa.

CrtpoeHre MOJCKyn eumosio3bl. CBOMCTBA IEIUTIONO3BI: O0pa30BaHHUE CIOXKHBIX 3()HUPOB U
IPOAYKTOB QJIKWIMpOBaHWs. HuTpaTel M ameratsl LEUIIOJIO3bI — OCHOBA IOJIyYEHUs
B3pbIBYATHIX BELLIECTB U UCKYCCTBEHHBIX BOJOKOH. HaxoxneHue B npupoze u e€ Guosorudeckas
poas. [IpuMenenne 1emro103b1

JemoncTpanuu. OOpa3ipl yriaeBoJoB U u3aenuil u3 Hux. [lomyueHue caxapara Kaimplus U
BBIJICJIEHUE Caxapo3bl U3 pacTBOpa caxapara Kajblus. Peakius «cepeOpsHOro 3epkana» ais
TIIIOKO3BI. Peakiium ¢ yKCHHCEPHUCTON KUCIIOTOM.

OTHolIeHHEe pacTBOPOB caxapo3bl M MainbTo3bl K ruapoxkcuny wmenu(ll). O3nakomienue c
¢usnueckuMu cBoiicTtBamu kpaxmana. [lonydyenne kpaxmanpHOro kieiicrepa. O3HaKOMIIEHUE C
(bU3MUeCKUMU CBOMCTBAMU 11eJUTI0JI03b1. [loTyueHne HUTpaToB LEeNIH0I03BI.

JlabopaTopubie onbIThl. O3HaKOMJIGHHE ¢  (U3NYSCKUMH  CBOWCTBAMH  TJIFOKO3HIL.
B3aumoneiictBue rmoko3sl ¢ ruapoxkcugoM menu(ll) mpum komHaTHONM TemmepaType M Ipu
HarpeBaHuu. KucnorHelii ruaponu3 caxapos3bl. KauecTBeHHass peaknuss Ha Kpaxmall.
O3HaKOMJIEHHE C KOJUIEKIIUEN BOJIOKOH.

IIpakTuyeckas padora 6. VccienoBanue cBONCTB yriIeBOJOB.

TEMA 10. ASOTCOAEPKAIIUE OPTAHUYECKHUE COEJIUHEHUS (15 4)

Amunbl. [Torstue 06 amunax. Kiaccudukaius aMuHOB: 110 YHCITY YTIIE€BOJAOPOIHBIX PATUKAIOB
(mepBUYHBIE, BTOPUYHBIE, TPETUYHbIE) U N0 UX NpHpoje (anudaTrndyeckue, apoMaTHUYECKUe U
KUPHO-apOMaTHUECKHUE).

ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY] AaMMHOB. l'OoMojormdeckuil psn,
M30MEpUsT U HOMEHKJIaTypa NpelelbHbIX alu(aTHuecKuX aMuHOB. ['oMonoruueckui psn,
M30MEPHSI U HOMEHKJIATypa apOMaTHYECKUX aMHUHOB.

CnocoObl monydeHus: anndaTuyecKuX aMHHOB: B3aUMOJICHCTBMEM aMMHaKa CO CHUPTAMU,
B3aMMOJEMCTBHEM TaJIOTEHAIKAHOB C aMMHAaKOM, B3aUMOJECHCTBUEM COJIEH AJIKMIIAMMOHHS CO
mEnovYamMu

CriocoObl  MONMy4eHHs  apOMAaTHYECKUX  aMHHOB:  BOCCTAaHOBJIEHHEM  apOMaTHYECKHX
HUTpOCOEIUHEHUN (peakuus 3MHUHA), B3aUMOJEWCTBUEM AapOMATUYECKUX aMHUHOB C
raJleHaJIKaHaMH.

[IporHo3 peaklMOHHOW CIOCOOHOCTH aMHUHOB Ha OCHOBE HX OJJIEKTPOHHOIO CTPOEHUS.
XUMHUECKUE CBOIMCTBa aMHHOB, KaK OpPraHMYECKHMX OCHOBaHMU. Peakuuu >neKTpopHIBHOTO
3aMEeUIeHUs] apOMAaTUYEeCKUX aMUHOB, Peakuuu oxucineHus, ankuiupoBaHus. OOpa3zoBaHue
aMuJ0B. B3anMmonencTeue aMUHOB C a30TUCTOM KUCIOTOM. [IprMeHeHHe aMHHOB Ha OCHOBE
CBOMCTB.

AMuHOKHUCTOTHI. [loHsatTHe 00 amuHOKHcnOTax. CTpoeHHMe MOJEKYyJl M HOMEHKIATypa
aMUHOKHCIIOT.

CriocoObl  TONMY4YeHHUsS  AMUHOKHCIOT:  THAPOJM3  OENKOB, CHHTE3 HAa  OCHOBE



raJIOT€HONPON3BOAHBIX KapOOHOBBIX KHCIOT, IUAHTUIPUHHBIN CHHTE3, OMOTEXHOJIOTMYECKUN
crnoco0.

®dusnyeckue CBOWCTBA AMHUHOKHCIOT. AMHHOKHCIOTBHI Kak aM(oOTepHbIE OpraHUYECKHe
COCIMHEHUS: B3aMMOJICHCTBHE C KHUCIOTaMH U LIeJoyamH, oOpa3oBaHHE OHIIOISIPHOIO HOHA.
Peakuuu sTepudukanyu 1 KOHACHCALUH.

[lenTuaHas cBsSI3p W TOJUIEHTH]IBI. KauecTBeHHBIE peakIMM Ha AMHHOKHUCIIOTHI:
HUHUTUJIPUHOBAs U KCAHTONPOTEHMHOBaHUA. [IpruMeHeHne aMHUHOKUCIOT U OMOJIOTHYecKasi pojib
HENTUI0B.

Bbeaku. CTpykTypbl MoJIeKyl1 O€NKOB: MepBUYHAs, BTOpUYHAs, TPETUYHAs, YETBEPTHUHAS.
Cunte3 OenkoB. CBoiicTBa O€nKOB: JeHATypauus, TUAPOIU3, KAUYECTBCHHbBIC PEAKIIHH.
buonornueckune GyHKIMN OCIIKOB.

Hyxnennosble kucjorhl. [lonarue o0 azotuctbix ocHoBaHuAx. Hyknennossle kucnotel: PHK
n JIHK. Hykneoruast m ux cocraB. CpaBuenue JIHK um PHK u ux ponp B mnepenauu
HACJIEICTBEHHBIX MPU3HAKOB OPraHU3MOB U OMOCHHTE3€ OellKa.

JMemoncTpanuu. Ousznueckre cBoiicTBa aHwirHa. OTHOIIEHWE OCH30/1a U aHWJIMHA K OpOMHOM
Boge. Kostekuusa aHWIMHOBBIX Kpacurened. ['opeHne wmerwnamuHa. Bsaumopeiictsue
METUJAaMUHAa M AaHWIMHA C BOJOM M Kucioramu. OKpallMBaHWE TKaHEW aHUJIMHOBBIMU
KpacutensMu. ['maponu3 6ekoB ¢ moMomnsio nencuaa. O0Hapyx eHne QyHKIIMOHAIBHBIX TPYIIT
B MOJICKYJIaX aMHUHOKHCIOT (Ha mpuMmepe rauiuHa). OOHapyXeHHe aMHUHOKHCIOT C TMOMOIIBIO
HUHTHApUHA. PacTtBopeHme u ocaxneHue OenkoB. JleHarypamus OenkoB. KadecTBeHHBIE
peakuuu Ha 6enku. Moaenu JIHK u paznuunbix Bunos PHK.

JlabopaTopHbie onbIThl. M3roToBieHue MIAPOCTEPKHEBBIX MOJAENEH MOJIEKY]T H30MEPHBIX
amMuHOB. M3roToBrneHue mojenei mpocTedimmx nentuaoB. PacTBopeHue OENKOB B BOJE U UX
koaryssius. O0HapykeHue OenKka B KypruHOM SIHIE U MOJIOKE.

IIpakTnyeckas padora 7. AMUHBI. AMUHOKHUCIOTHI. benku.

IIpakTuyeckas padora 8. neHTudukanus opraHuuecKux COeAMHEHNH.

[Tpu pazpaboTke paboueil mporpamMmbl MO CpaBHEHHUIO C aBTOpckoil mporpammoii O. C.
["aGpuensina BHECEHBI CIENYIONINE U3MEHEHUS:
- B pasnene «HavanpHble MOHATHS 00 OpPraHMYECKOM XWMHM» Ha | Yac coOKpalleHa Tema
«Knaccuduxanus XUMHYECKUX peakiHii», T.K. OHAa OyAeT OTpaldaThIBAaThCS B TEYCHHE BCETO
yueOHOro Kypca, HO no0OaBlneHO 3 dYaca ISl pPEIIeHUs PacYETHBIX 3aJad Ha BHIBOJ (opMyl
OPTraHWYECKUX COCJIMHEHUM B CBS3U C HEOOXOAMMOCTHIO (DOPMHPOBAHUSI JAHHOTO HABBIKA Y
oOydaromuxcsi 1 HanuuueM JaHHoro tuma 3afgad B KMMax EI'D. Takum o6pa3om, KOJIHMYECTBO
4acoB I10 TEME YBEJIMYEHO Ha 2 yaca U COCTaBIsAET 15 ypoKoB;
- B pazgen «HempenenpHble YIIIEBOAOPOIBD» JO0ABICH YpPOK-3a4eT «AJIKaHBI, AalIKeHBI,
alKuHb». B Buay Oosbimoro obbema ydeOHOro Marepuasia W Jid OoJjiee KadyeCTBEHHOMU
MOJATOTOBKA K MTOTOBOM KOHTPOJBHOW paboTe MO TeMe HeoOXOAuM IOTMOJHUTETbHBIN
IIPOMEKYTOUHBIM KOHTPOJIb 3HAHUM 00yJaromuxcs;
- COKpalIeHO Ha 2 KOJUYECTBO 4acoB Mo TeMe «lIpupoaHbie HCTOUHHUKYU YIIIEBOJIOPOJIOBY» M3-3a
HeOobIIoro 00beMa yueOHoro Marepuania. [Ipu »Tom HamomHsAEMOCTh pa3zena — 3 Jaca,;
- pe3epBHOE BpeMs COCTaBWJIO 3 dYaca BMecTO 4-X, 4YTO JOCTaTOYHO Ui OOO0OIIeHUS
MIPOMICHHOTO MaTepuana, KOHCYJIbTUPOBAHUS JJIS MOJTOTOBKH MHANBUYabHBIX MIPOEKTOB.

ConeprkaHue TeM y4eOHOro Kypca

Paznen yae6noro kypca | Kon-Bo ®opMBl OpraHM3alid Y4YeOHBIX 3aHATHHA, OCHOBHBIC
4acoB BUJIbl YUEOHOU JESTEIbHOCTH
HAYAJIbHBIE 154 VYuebuble nekuuu. CemuHapckue 3aHATHs. CpaBHHUBATH
I[TOHATUA Opr. ¥ Heopr. BemecTBa. ONHUCHIBATH OCHOBHBIE 3TAllbI
OPT AHMYECKOU pa3BUTHUS OPraHUYECKON XUMUHU.
XM OOBACHATH TPUYMHBI MHOroo0Opa3zue OpraHu4ecKuX
COCIMHECHUM.
XapakTepru30BaTh MOHITHE «3AMECTUTEIIbY.




Pasnnyate TNOHATHS  «BAJEHTHOCTBY M «CTCIICHb
OKHCJICHUS.

XapakTepru30BaTh OCHOBHBIE IPEANIOCBUIKA CO3IAHMS
TEOPUH CTPOCHUS OpPraHMYECKuX coeAuHeHud A. M.
bytnepoBa u ¢popMyarpoBaTh OCHOBHbBIE €€ MOJIOXKEHNUS,
WJUIIOCTPUPOBATh UX IPUMEPAMH.

OOBACHATH SBICHME W30MEPUM U CBOWCTBA HM30MEPOB.
3anuchbiBaTh  AMIMPUYECKYIO,  MOJIEKYJSIpDHYIO U
CTPYKTYpHYIO (OpMYJbl OpPraHUYECKHX COEJUHEHUH.
(pabora B MaJIbIX Ipynmax).

XapakTepu3oBaTb ~ HOpPMalbHOE U  BO30YXIEHHOE
COCTOSIHMSI aTOMOB XMMMUYECKUX 3JIEMEHTOB Ha IpUMEpE
aToMa yriepoJa.

OTtpaxkaTb ATH COCTOSIHUSI C IOMOUIbIO 3JIEKTPOHHOW U
AJIEKTPOHHO-TpauIecKoit GopMyiI.

OmnwuceiBath 00pa3oBaHUE G- U T -CBS3€H B MOJIEKYJax
OpPraHUYECKUX COCIUHEHHUN C OJMHAPHBIMU, IBOMHBIMU U
TPOVHBIMH CBSI3SIMHU.

YcraHaBnuBaTh  B3aMMOCBSA3b  MEXKAY  B@JICHTHBIMU
COCTOSIHMSIMU aToMa YIJepojia U TeOMEeTpUuer MOJEKYI
OpPraHUYECKUX COCAUHECHUN.

[IpencraBinenre xum. HHPOpMALMM B BHUAE TaOJIMII,
OIIOPHBIX KOHCIIEKTOB IPU KJIACCU(UIMH OPraHUYECKUe
COEMHEHHUS] IO Pa3IMYHbIM OCHOBaHUAM. Onpenensrtsb
IIPUHAICKHOCTh OPraHUYECKOr0 COECJUHEHHUS K TOMY
WM UHOMY TUIY WJIM KJIacCy.

CpaBHuBaTh  palMOHAIBbHYIO HOMEHKJIATYpy U
Homenknarypy IUPAC. HasbiBaTh  opraHuudeckue
coeguHeHuss B cooTBeTcTBUU ¢ npuHnunamu [UPAC wu,
HAo0OpOT,  3amuchiBaTh  (HOPMYJBI  OPraHUYECKHUX
COEUHEHUH 110 UX HA3BAHUSM.

CocraBiieHre CpaBHUTENbHBIX TaOIUI] O KJIacCU(PUKALIUU
peakuil B OpraHU4eCKOM U HEOPraHUYECKOW XUMHUH.
Onpenensitb TUN W BUJA XUMHYECKOW pEaKIUH  C
y4acTHUEM OPTaHUYECKUX BEILECTB.

HabGmtonate ¥ omnuceiBaTh  JI€MOHCTPAIIMOHHBIN
XUMHUYECKHH SKCIIEpUMEHT (mapHast paboTa).

Cobmro1aTh IpaBHJia TEXHUKH 0€3011aCHOCTH MIPH paboTe
C J1abopaToOpHBIM 000pPYIOBaHHEM, HarpeBaTeIbHBIMU
npudopaMu, XUMUYECKUMU PEaKTUBAMH.

DOKOHOMHO U JKOJIOTHUECKHM TPaMOTHO OOpaIaTbecsi C
HUMU.

HccnenoBaTth  CBOMCTBA  OPraHMYECKHMX  BELIECTB.
HabGmtonate xumuueckue sBIEHUS U (UKCUPOBATH
pe3yabTaTel HabmoaeHnd. DopMyIupoBaTh BBIBOJBI Ha
UX OCHOBE.

BbINONMHATE TECTBI M yHpPaXXHEHMs, pellaTh 3ajadd Io
TeMe (MHIMBHUIyadbHas pabota). [IpoBoauTH OLEHKY
COOCTBEHHBIX JIOCTUKEHUI B YCBOCHUH TEMBI.
KoppektupoBarb cBOM 3HaHUS B COOTBETCTBHHM C
IJIAHUPYEMBIM PE3YJIbTATOM.

TIPEIEJTLHBIE
YT JIEBOJJOPO/IbI
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VY4eOHble JeKUMU. YPOKU-3a4eThl. XapaKTepH30BaTh
NEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYII
METaHa ¥ €ro TOMOJIOI OB,




OnuceiBaTh  TOMOJIOTMYECKHMH — pAl  QJKaHOB U
[UKJIOQIKAHOB (XHUM. IUKTAHT).

Paznuuate romonorm ©M  U30MEpPHl  AJIKAHOB U
LUUKJI0aNKaHoB. Ha3piBaTh ajikaHbl M LMKJIOAJIKAHBI B
COOTBETCTBUHU ¢ IpaBwiiamu HoMeHkIaTypsl [UPAC.
Pasznuuare  nepBUYHBIM, BTOPUYHBINA, TPETUYHBIMH,
YETBEPTUYHBIN aTOMBI YTJIEpPO/Ia.

XapakTepus3oBaTb  OCHOBHBIE  IPOMBILUIEHHBIE U
nabopaTopHble  CHOCOOBI  TMOMYYEHHUS  QJIKAaHOB U
LUKJIOAJIKAHOB (COCTaBJIIEHHE OIIOPHBIX KOHCIIEKTOB).
VYcraHaBiuBaTh 3aBUCUMOCTh MEXAY KOJIMYECTBEHHBIM
COCTAaBOM MOJIEKYJl QJKaHOB W UX (PU3HUYECKUMHU
CBOMCTBaMH.

NnmroctpupoBath Iepexo KOJIMYECTBEHHBIX
OTHOLUEHUH B KAueCTBEHHbIE Ha OCHOBE
TOMOJIOTMUYECKOTO PsiJ1a AJIKaHOB.

OnuceiBaTh B3aMMHOE BJIMSIHUE aTOMOB B MOJIEKYJAX
QIKaHOB M  YCTaHaBIMBAaTb  B3aUMOCBSI3M  MEXIY
3JEKTPOHHBIM ~ CTPOCHMEM  MOJEKYJ]  aJKaHOB W
WHAYKIIUOHHBIM P PEKTOM.

XapakTepu3oBaTh CBOOOAHO-PATUKAIBHBIA MEXaHU3M
peakuuil 3amemieHus. JlaBaTe NHPOrHO3bI PEAKLIMOHHOU
CHOCOOHOCTM  aJKaHOB M TOATBEpXKIaTh  HUX
XapaKTEPUCTUKON XMMUYECKUX CBOMCTB JIKAHOB.
VYcraHaBnuBaTh 3aBUCUMOCTh MEXJYy CBOWCTBAMHU U
MIPUMEHEHHUEM AJIKAHOB.

[IpoBoauTh, HaOMIONATH W OINUCHIBATH XUMHYECKHIA
9KCIEpUMEHT (paboTa B mapax).

HEIPE/IEJILHBIE
VYTJIEBOJIOPO/IbI
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Vue6usle nexmun. CeMuHaphl. KoHKpeTH3MpoBaTh Sp-
rudpuaAn3aIuo opouTasen Juisi MOJIEKYJIbl ATHIICHA.
XapakTepu30BaTh TOMOJIOTMYECKUI PsiJl AIKEHOB.
O6o0mare W yrayonarh 3HaHUS 00 W30MEpUHM Ha
IpUMepe  HU30MEPUM  AJIKEHOB:  CTPYKTYPHOH H
MIPOCTPAHCTBEHHOM.

Ha3piBaTh ankeHbl B COOTBETCTBUM C MpPaBHIIAMHU
HOMEHKJIATypPbl IUPAC (uH. pabora o
MOJIETTUPOBAHUIO MOJIEKYII).

Pa3znnyaTth roMOI0TH U H30MEpPHI AJIKEHOB.

PaznuuaTh  NPOMBILIUIEHHBIE — CIIOCOOBI  MOJIyYEHHS
QJIIKEHOB: KPEKUHT aJIKaHOB, BXOSIUX B COCTaB HeYTU U
MOMYTHOTO HE(TAHOIO Ta3a, IeruIpUPOBAHUE AJIKAHOB.
[Ipemmarate  nabopaTopHble  CHOCOOBI  TMOJTYYEHUS
KOHKPETHBIX aJIKaHOB.

dopMynupoBaTh TMpaBWIO 3ailieBa U  3aMUCHIBATh
YPaBHEHUS PEAKLUI1 B COOTBETCTBUU C HUM.

OnuceiBaTh B3aMMHOE BJIHMSHHE aTOMOB B MOJIEKYJax
AJIIKEHOB U ME30MEPHBIH 2 PexT.

[IporHo3upoBaTh pPeakMOHHYIO CIIOCOOHOCTH AJKEHOB
Ha OCHOBE 3JIEKTPOHHOT'O CTPOEHHUS UX MOJIEKYJI.
XapakTepru30BaTh MEXaHU3M peakluil 3JIeKTPOPUILHOTO
npUcoeIuHeHNss  (TaJloreHUpOBaHHe, TUAPUPOBAHMUE,
TUAPOTaJIOTeHUpPOBaHNe, TUApaTanusi) M peakluu
MIOJINMEPU3ALIUH.

CpaBHuBaTh IIpaBuiIa MapKOBHUKOBA U 3ai1ieBa.




YcraHaBIMBaTh = 3aBHCUMOCTh  MEXIYy  CBOMCTBAMH
QJIKEHOB U UX IPUMEHEHHUEM.

HaGmromaTe, omuchiBaTh W TPOBOJIUTH XUMHUYECKUM
9KCIIEPUMEHT.

OnucelBaTh alKaJWEHbl KaK YIJIEBOAOPOIBI C JABYMs
JIBOMHBIMU CBSA3SIMH.

[Ipemiarate o6y GopMyny AMEHOB U Ha3bIBaTh UX B
COOTBETCTBUH C IpaBuiiaMu HomeHknarypsl IUPAC.
Pa3nnuats H30MeEpHIO AJIKaINEHOB: MEXKIIACCOBYIO,
YIJIEPOJHOIO CKEJETa, B3aMMHOI'O IOJIOKEHUS KPaTHbBIX
CBSI3€H, TEOMETPUUYECKYIO.

XapakTepu3oBaTh CTPOCHUE CONPSKEHHBIX AJIKAJUECHOB.
CpaBHUBaTh XMMHYECKHE CBOWCTBA  aJKEHOB U
AJIKaJJUEHOB.

BbIABIATE  OCOOEHHOCTH  peakUuu  MOJHMMEPU3ALUU
CONPSKEHHBIX AJKAJIUECHOB.

XapakTepu3oBaTh (pU3MUECKHE U XUMHUYECKUE CBOWMCTBA
JTUEHOB.

OnucelBaTh HaxOXXIEHWE B NPUPOJIE U IPUMEHEHHE
AJIKaJJMEHOB.

JaBatb XapaKTEPUCTUKY TepIeHaM u ux
MIPEICTAaBUTEIISIM.

KonkperusupoBaTh Sp-rubpuan3anuio opOuTaneit s
MOJIEKYJIBI all€TUJICHA.

XapakTepru3oBaTb TI'OMOJIOTMYECKHH DS aJIKUHOB H
M3MEHEHHE (PU3MYECKHX U XMMUYECKHX CBOWCTB B ATOM
pAany.

O6o6mare w yrIyonsaTh 3HAHUS 00 W30MEpUU HA
IIpUMEpPE H30MEPUM AJIKWUHOB: YIVIEPOJHOTO CKEJIEeTa,
ITOJIOKEHUSI TPOMHOMN CBSI3U, MEXKKIIACCOBOM.

Ha3piBaTp alkuHBI B COOTBETCTBUM C IIpaBUJIAMU
HomeHknarypsl [lUPAC. Paznuuats roMosioru u u30Mepbl
AJIKUHOB. XapaKTEpHU30BaTh COCO0BI MIOJTy4EHUS
ankuHoB.IloaTBEpKIaTh CBOM MPOTHO3 XUMHUYECKHX
CBOMCTB QJIKNHOB PEaKLUUSAIMU IIPUCOEANHEHMS], BBIICIATD
ux ocobeHHocTH. Mcnonb30BaTh  3aKOHOMEPHOCTH
NpOTeKaHWsT  peakuuil  npucoequHeHus  (IPaBUIIO
OnpTeKoBa).Y cTaHaBIMBATh B3alMOCBS3b MEXY
CTPOCHHEM MOJIEKYJBl AlETHJIEHA M €ro KHUCIOTHBIMH
CBOMCTBaMH. XapaKTepHU30BaThb PEAKLIUU OKHUCICHU:
TOpEHHE, B3aUMOJECHCTBUE alleTUIEHA C PacTBOPOM
KMnO4.

HaGmtonate 1 onuchIBaTh XUMUYECKHH SKCIIEPUMEHT.
VYcraHaBnuBaTh  B3aMMOCBA3b ~ MEXIY  CBOMCTBaMH
alleTUIICHAa M €ro IPUMEHEHUEM (MH/. 3a4eT).
XapakTepru3oBaTh 00JIaCTM MPUMEHEHHUS TOMOJIOrOB
anerwsieHa.  OnMcbiBaTh  MOJUMEPBI HAa  OCHOBE
aleTUIIeHa.

APOMATHYECKUE
YIJIEBOJIOPO/IbI
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VY4eOHble JIGKIIUHU C CO3/IaHUEM MPOOJIEMHBIX CUTYaIHil.
XapakTepu30BaTh OCH30J1 KaK MPEJICTABUTENS apeHOB U
OCOOCHHOCTH  JJIEKTPOHHOTO  CTPOCHHS  MOJICKYJIBI
OeH30J1a U TTOJTYTOPHOU CBSI3U.

OpoHTankHass paboTa MO  ONUCAHUIO  H3OMEPHUH
B3aMMHOTO PACIIOJIOKEHHUSI 3aMECTHTENEH B OSH30JIbHOM




KOJIBLIE.

3anuceiBaTh (POPMYIIBI U30MEPOB M TOMOJIOTrOB OeH30J1a
Y Ha3bIBaTh X (MHIUBUIYAJBHO).

XapakTepu3oBaTh CHOCOOBI TOJXY4YEHUS M (U3UUECKUE
CBOMCTBa O€H30/1a. Y CTaHABIMBAaTh B3aUMOCBS3b MEXIY
JJIEKTPOHHBIM CTPOCHHUEM MOJIEKYJIBI O€H307la M €ro
PEaKIMOHHOM crocoOHOCThIO. IIporHo3mpoBars THIIBI
XUMHAYECKHX pPEaKLUui, XapaKTepu3yIoUMX O€H301, |
KOHKPETU3HUPOBATh UX MPHUMEPAMHU.

Habnronate 1eMOHCTPALMOHHBINA YKCIIEPUMEHT H JeNaTh
BBIBO/Ibl HA €I'0 OCHOBE.

OmnwuceiBath (hU3NYECKHE CBOWCTBA TOMOJIOTOB OEH30J1a.
VYcraHaBiIMBaTh 3aBUCUMOCTb MEXAY OOKOBOM IENbi0 U
HapyILIEHUEM JJIEKTPOHHOM INIOTHOCTH CONPSIKEHHOTO
m-o0Jaka B MOJIEKYJax TIOMOJIOrOB OeH3ojla IoJ
BIIMSITHUEM OPHEHTAHTOB IIEPBOTO M BTOPOTO poOJa.
XapakTepu3oBaTh  B3aUMHOE  BIUSHHE aTOMOB B
MOJIEKyJlaX ~QJIKWJIOCH30JI0B Ha MpHUMEpPE PEaKIHuu
3aMEIICHHS U OKUCIICHHS (paboTa B mapax)..
VYcranaBIMBaTh  B3aMMOCBSI3M  MEXKIY  CBOWCTBaMHU
rOMOJIOrOB O€H30:1a U 00JaCTIMU UX IPUMEHEHUs
(cocraBnenne 0000MIAIONINX TAOIHIT).

BbINONHATE TeCThl M yHpPa)KHEHUs, pelaTbh 3ajadd 110
TeMe (MHIUBUIYalIbHO).

[IpoBOIUTH OLEHKY COOCTBEHHBIX JIOCTHXKEHUH B
yCBOGHHH TeMbl. KOppeKTupoBaTh CBOM 3HaHUS B
COOTBETCTBHUM C IUNIAHUPYEMBIM PE3YJIbTATOM.

I[TPUPO/JHBIE
NCTOYHHUKHU
YI'JIEBOAOPOOB
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WunuBuayanbHble  cOOOLIEHMs, IMOATOTOBKA  KOMIIL.
npe3eHTanuii mo teme. OnuchIBaTh MPUPOAHBIN ra3z Kak
€CTECTBEHHYIO CMECh YIIIEBOIOPOIOB.

PaznuuaTh npupoHBIN U OMYTHBIN He(TAHBIE ra3bl.
XapakTepu3oBaTh COCTaB IONYTHBIX HEPTSIHBIX Ta30B,
ux ¢pakuuu u HedTH.

XapakTepru3oBaTh obnactu IIPOMBILIEHHOTO
MPUMEHEHHsI MPUPOJHOTO rasa, MOMYTHOrO HEPTSIHOTO
ra3oB U He(pTH, a TaKK€ HMX OCHOBHBIC HAINPABJICHUS UX
nepepadoTKH.

Habntonate XMMHYECKUN IKCHEPUMEHT, OIHUCHIBATH €r0
U J1e1aTh BBIBOJIBI.

AprymeHTHpoBaTh poiib YIJIEBOIOPOIOB B
MEXIYHapOAHOM COTPYIHHUYECTBE M dKOHOMHKE Poccun
U HeoOXOIUMOCTb COOJIIOJEHUS HOPM 3KOJIOTHYECKOU
0€30IacCHOCTH TpU TPAHCIOPTUPOBKE Ta3za, HepTu u
He(TEeNnpOayKTOB.

VYcraHaBiaMBaTh  BHYTPUIPEAMETHBIE  CBA3M  MEXIY
M3y4aeMbIM U M3y4YEHHBIM Y4YeOHbIM MaTepuajoM Ha
npuMepe crnocoOOB MPOMBIIIIIEHHOM nepepaboTku HedhTH
1 HeTENPOAYKTOB U CIIocO0aMU TOTyYEHUS aJIKaHOB
VYcraHaBiaMBaTh B3aUMOCBSI3b  MEXIY (QU3NYECKUMHU
CBOMCTBaMH KOMITOHEHTOB He(pTH u crmocobamu e€
nepepadoTKH.

XapakTepus3oBaTh PEKTUPHUKAUIO HEPTH, KPEKUHT
He(PTENPOIYKTOB U PUPOPMHUHT.

YcTaHaBnuBaTh  B3aMMOCBS3b  MEXAY  COCTaBOM,




CTPOGHHEM M CBOWCTBaMH (pakmuii HeDTH M APYTUMHU
He(PTENPOAYKTaMH M WX TPUMEHEHHEM B HapOIHOM
XO35UCTBE.

Pasnuuare TepMUYECKUM, KAaTAIUTUYECKUN KPEKUHTH H
TUAPOKPEKUHT.

AprymeHTupoBaTh 3aBUCHUMOCTh JI€TOHALMOHHON
CTOMKOCTM O€H3MHA OT CTPOCHUS MOJIEKYIT €ro
KOMIIOHEHTOB U IpeAjaratb CHocoObl IMOBBIIICHUS
OKTaHOBOT'O YHCIA.

VYcranaBiaMBaTh  B3aMMOCBSI3b ~ MEXAY  Ouoiorueit
(KaMEHHOYTOJIBHBIM TEpUOA) U XUMHUEH (KaMEHHBIN
yroJIb U €T0 mepepadoTKa).

XapakTepru3oBaTh KOKCOBAaHHE KaMEHHOTO YISl U €ro
MPOYKTBHI: KOKC, KaMEHHOYT OJIbHast cMoJIa,
HaJCMOJIbHAs BOJIa, KOKCOBBIH Ta3.

PackppiBaTh 3HaU€HHE KOKCA U MIPOJYKTOB KOKCOBaHUS B
HapOJIHOM XO3sIiCTBeE.

TUIPOKCIJI-
COJIEPXKAIIUE
OPTAHUYECKUE
BEIECTBA
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VYyeOunbie sekuuu. CemuHapckue 3aHATHS. OnpenensThb
MPUHAICKHOCTh ~ OPraHMYeCKHX  COCOUHEHHH K
ONpPeACIEHHOMY KJIAcCy CIHUPTOB M KX KOHKPETHOM
rpymre.

XapakTepus3oBaTh 3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
cTpoeHHe (PYHKIMOHAIBHON TMAPOKCUIBHON TPYIIIHI.
XapakTepu30BaTh TOMOJIOTMYECKUN psii AKAHOJIOB H
BBIBOJIUTH UX 001IyI0 PopMyITy.

[IporHo3upoBaTh H30MEPHUIO AJKAHOJOB HA OCHOBE
aHaJIM3a UX MOJIEKYN U KOHKPETU3UPOBAThH IPUMEPAMHU.
3anucbiBaTh GOPMYJIbl AIKAHOJIOB PA3IMYHOTO CTPOCHUS
M Ha3plBaTh HX B COOTBETCTBUU C MpaBUIAMHU
Homenknarypsl [lUPAC.

XapakTepu3oBaTh IPOMBIILICHHbIE U J1a00paTOpHBIE
CHOCOOBI MOJTYYEHHS CIIUPTOB.

3HaTh CcHocoObl MOJy4eHUs Hamboiee 3HAYUMBIX
QJIKaHOJIOB.

VYcTaHaBIMBaTh B3aMMOCBS3b MEXKIY MEXKMOJIEKYISIPHOU
BOJOPOJHOM CBSA3BIO C  (PU3WYECKUM CBOMCTBAMHU
CIIUPTOB.

Jlenate BBIBOJBI O 3aKOHOMEPHOCTSAX HU3MEHEHMUS
¢u3NYeCKUX CBOMCTB B  TI'OMOJIOTUYECKOM  psiay
QJIKAaHOJIOB. XapaKTepu3oBaTh OOIIME W OCOOCHHBIC
CBOMCTBa ankaHoJOB. ONMCHIBaTh MEXAHU3M PEAKIMH
HYKJI€0(UIBHOTO 3aMeleHusl. YcraHaBnuBaTh
TEHETUYECKYI0 CBSI3b MEXKIY TaJIOT€HOAJIKaHAMH H
CHUpPTaMH, aJIKEHaMU U CIIUPTaMH, THAPOKUCHIBHBIMU U
KapOOHUJIBHBIMHU COEIMHEHUSMU

YcranaBnuBarthb TeHETUYECKYIO CBSI3b MEXIY
raJIOTeHOAJIKAHAMU U CIIMPTaMH, aJIKCHaMU U CIIUPTaMH,
TUIPOKUCHIIBHBIMU M KapOOHWJIBHBIMH COETUHEHUSIMH,
yIJI€BOJIaMU U CIIUPTaMH.

VYcraHaBnuBaTh  B3aMMOCBA3b  MEXIY  CBOWMCTBaMH
CIIUPTOB U UX IPUMEHEHUEM.

ApPryMEeHTHpPOBaTh CBOIO YOESXKIEHHOCTh B TMaryOHBIX
MOCJIEACTBUAX ATKOT0JIN3MA.

KnaccudunupoBaTh COIUPTHI 10 NPUHIUIY aTOMHOCTH.




[Iporuo3upoBaTh BHIBI H30MEPHUU IJII MHOTOATOMHBIX
CIIUPTOB HA OCHOBE COCTAaBa X MOJICKYJI U Ha3bIBaTh MX.
VYcTraHaBIMBaTh  B3aMMOCBSI3M  MEXKAY IOJTyYCHHEM,
CBOMCTBaMHM M TPUMEHEHHUEM MHOTOATOMHBIX CIHUPTOB:
STHJICHTIIMKOJIS U TIUIIEPHHA.

Pacrio3HaBaTh MHOTOaTOMHBIC CIUPTHL C TIOMOIIBIO
Ka4yeCTBEHHOW PeaKIny.

HaGmronath ¥ ONUCHIBATH ~ XUM.  OKCIIEPUMEHT,
(buKcupoBaTh pe3yibTaThI HaOTIOICHU.
@dopmynupoBaTh BBIBOJIBI HA UX OCHOBE.

PaznuyaTth cniupThl ¥ (EHOIBI, OJTHO-, IBYXaTOMHBIC U T.
n. ¢enonpl. 3amuceiBaTh HX (GOPMYJbl W Ha3bIBaTh
¢deHoNbl.  XapaKkTepu30BaTh  TOMOJIOTUYECKHUA  Psif
OJTHOATOMHBIX (DEHOJIOB. YCTaHABIMBATH ICHETHUECKYIO
CBSI3b MEXK]y KJIACCAaMH HEOPTaHWYECKHX COCIMHECHUH Ha
OCHOBE CTI0CO00B ToNTyueHus (heHoJIa.

XapakTepu3oBaTh XHUMHYECKHE CBOWCTBa (heHoJa Ha
OCHOBE COCTaBa M CTPOCHHUS €T0 MOJICKYIIbI U B3aUMHOTO
BIMSIHMS ~aTOMOB B Hei. OnNuChIBaTh  PEaKIuu
ANEKTPOPUIBHOTO 3aMEeIICHHS B OCH30IbHOM KOJIBIIC.
YcTaHaBiIMBaTh 3aBUCUMOCTh MEXAY IPUMCHEHUEM
(eHoa M ero CBOMCTBAMMU.

BBINONHATE TECTBI M YIPAKHEHUS, peliaTh 3aJadd 110
teme. [IpoBOIUTE OLIEHKY COOCTBEHHBIX JOCTUXEHHH B
yCBOCHHH TeMbl. KOppEeKTHpOBaTh CBOM 3HaHUS B
COOTBETCTBUH C IUIAHUPYEMBIM PE3yJIbTaTOM.
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OnuceiBaTh COCTaB U CTPOEHUE MOJIEKYJ AJbJIETUAO0B U
KETOHOB.  XapaKTepu30BaTh T'OMOJIOTUYECKUH  psf
aNbJIETHIOB M KETOHOB. [IporHO3MpOBaTH H3OMEPUIO
aJIbJIErHJI0B M KETOHOB Ha OCHOBE aHAJIM3a UX MOJIEKYIL.
3anuceiBaTh (HOPMYIBI ajdbJAETHAOB U KETOHOB M J1aBaTh
UM  Ha3BaHUS B  COOTBETCTBUM C  IpaBUJIAMHU
HomeHknarypsl [IUPAC.

XapakTepru30BaTh OCHOBHBIE CITOCOOBI TIOJYICHHS U XHUM.
CBOMCTBA aIbJErMI0OB M KETOHOB. YCTaHaBJIMBATh
TEeHETUYECKYIO CBSI3b MEXKIY CHUPTAMU U allbJAETHAaMU
(keToHamMM),  YIJIEBOAOPOAAMHU M albJETUAAMH,
QIKUHAMH U aJbJIETHIaMU.

[IpoBomuTh nabOpaTOpHbIE OMBITHI C COOJIOACHUEM
MpaBWJI TEXHUKUM OE30MaCHOCTM U  JKOJOTHYECKH
rpaMOTHOrO  oOpamieHuss ¢ OOOpyIOBaHHUEM U
peaktuBamu.HabOmonaTh  XMMUYECKUE  SIBICHUS U
(buKcupoBaTh pe3yabTaThl HaOII0ACHU.
@DopMyIMpOBaTh BHIBOJIbI HA UX OCHOBE

AJIBJIETU/IBI "
KETOHBI
KAPBOHOBBIE
KUCJIOTBI U WX
[TIPOM3BO/IHBIE
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VYyeOubie nexkuuu. CemuHapckue 3aHATHA. ONUCHIBATH
cTpoeHHne KapOokcuiabHOW rpynnsl. Kiaccuduuuposats
KapOOHOBBIE  KHUCJIOTHI 1O  Pa3HBIM  TPU3HAKAM,
XapaKTEepPU30BaTh UX OMOJOTUYECKYIO POJIb.

XapakTepu3oBaTh TOMOJOTUYECKHN Psif NpeaelbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIJIOT. Y CTaHaBIUBATh
3aBUCHMOCTh MEXIy WX COCTaBOM H (pU3UUYeCKHUMHU
CBOMCTBaMH. CBs3bIBaTh MEXMOJICKYIISIPHYIO
BOJOPOJHYIO CBSI3b C PU3NUYECKUM CBOMCTBAMHU KHCIIOT.
3anuceiBaTh  (POPMYINIBI  MPEAECTHHBIX OJHOOCHOBHBIX




KapOOHOBBIX KHCIJIOT Pa3IMYHOIO CTPOEHUS U HA3bIBATh
UX B COOTBETCTBUH ¢ IpaBuiamMu HoMeHkIaTypsl IUPAC.
Xapaktepu3oBaTh OOIIME © OCOOCHHBIE CIIOCOOBI
MONy4yeHUss KapOOHOBBIX KHUCIOT, HMX XHUMHYECKUE
CBOMCTBA.

YcranaBnuBarhb TE€HETUYECKYIO CBSI3b MEXIY
KapOOHOBBIMHM ~ KHMCJIOTaMM M JIPYTUMH  KJaccaMH
OPraHUYEeCKUX COCIUHEHUH.

[IpoBonuTh na0OpaTOpHBIE ONBITHI C COOJIOACHUEM
NpaBUJ TEXHUKH OE30MAaCHOCTH U IKOJOTHYECKHU
rpaMOTHOro  oOpamieHuss ¢ o0OpyAOBaHUEM U
peakTuBaMu (mapHas padora).

HabGntopate xuMuyeckue sBiIE€HUS M (DUKCHPOBATbH
pe3ysbraTel HabmoaeHud. PopMyaupoBaTh BBIBOJBI Ha
UX OCHOBE.

XapakTepu3oBaTh CIIOCOOBI MOJTYYECHUS U XUMHUYECKUE
CBOMCTBA cosiell KapOOHOBBIX KUCIOT. ONUCHIBaTh MbLIA
KaK HaTPUEBbIC U KAJMEBBIE COJIM JKUPHBIX KapOOHOBBIX
KHCJIOT.  XapakTEpHU30BaTh  JKECTKOCTb  BOJIBI W
npeajgarate CrnocoObl €€ ycTpaHeHHUS.

XapakTepru3oBaTh CTPOEHUE, HOMEHKIIATYPY, U30MEPHUIO
CIOXHBIX 3(hUpoB.OnuchBaTh (PU3NUECKHE CBOIMCTBA U
Coco0bI MOJIy4EHUs CJIO’KHBIX 3¢pUpOB.
[IporHo3upoBaTh XMMHUYECKHUE CBOWMCTBA  CIOMXHBIX
3GpUPOB M KOHKPETU3UPOBaTh IPOTHO3 PEAKIMSIMU
TUPOJU3a W TOpPEHHUs. YCTaHaBIMBaTh B3aUMOCBS3b
MEX]y CBOMCTBAMH U IPUMEHEHHUEM CIIOKHBIX 3(UPOB.
XapakTepu30oBaTh COCTaB U CTPOEHUE BOCKOB U )KUPOB.
Ha ocHOBe coctaBa npenCKa3blBaTb XUMHUYECKHE
CBOMCTBA M KOHKPETH3UPOBATh IPOTHO3 BaXHECHIIUMU
peakUusMU: OMBUICHUS, TMIPUPOBAHUSA PACTUTEIbHBIX
KHUPOB.

VYcTaHaBIMBaTh MEXIPEIMETHBIE CBSI3U MEXIY XUMHUEHR
n Ouonorueil.PackpbiBaTh crnocoObl 3aMeHBI KUPOB B
TEXHUKE HEMMILEBBIM CBHIppEM. MccienoBarh CBoMCTBa
OpT. BELIECTB.

BBINOMHATE TECTBI M yNpPaXHEHUS, pEeIIaTh 33aJadd I10
teme. [IpoBOIUTE OLIEHKY COOCTBEHHBIX JOCTHUXEHHH B
ycBOoeHHU TeMbl. KoppekTupoBaTh CBOM 3HaHUS B
COOTBETCTBUM C IJIAHUPYEMBIM pE3yJIbTaTOM (caMo- U
B3aMMOIIPOBEPKA).

YIJIEBO/IbI
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VYuebnsbie neknnn. XapakTepu3oBaTh COCTAB YIIIEBOJOB U
KJIaccu(UIMPOBATh UX MO PA3IUYHBIM IPU3HAKAM.
3anuceiBaTh (POpPMYJBI YIJIEBOAOB, WX H30MEPOB U
YPaBHEHHUS T'MIPOJIN3A.

YcTaHaBnuBaTh MEXIPEIMETHBIE CBSI3U MEXIY XUMHEH
u Ouonorueit. HaGmonaTh XUMHUYECKHE SIBICHHUA U
(buKcupoBaTh pe3yabTaThl.

XapakTepru3oBaTh CTPOCHHE MOJEKYJ IUCaXapuaoB H
3alMChIBaTh ~ yYpaBHEHUS peakuuii ruapoimsa. Hx
OMOJIOTUYECKYIO POJIb M MPOM. NMPOU3BOACTBO Caxapo3bl
W3 CaxapHOM CBEKIIBI.

Wnentudunuposars Kpaxmall ¢ IOMOLIbI0 KaUeCTBEHHON
peaxiuu.




CocraBneHHe CpaBHHUTENBHBIX TaOMUII O Kpaxmajie H
LEJITI0NI03€, CTPYKTYPHPOBAaHUE YUeOHOTO MaTepHaa.
HccnenoBaTh CBOMCTBA OPraHUYECKUX BEIIECTB.
HabGmiogate XuMudeckue SBJICHUS U (PUKCHPOBATH
pe3ynbTaThl. BEIMOMHATE TECTHI M YNPaKHEHHUS, PEIIaTh
3agaud MO TeMe. I[IpoBOAMTH OLEHKY COOCTBEHHBIX
JIOCTHXKEHUI B YCBOCHHH TeMbl. KOppEeKTHpPOBaTh CBOM
3HaHUS B COOTBETCTBUU C IJIAHUPYEMBIM PE3YIIbTaTOM.

A30TCOAEPXKAILME
OPI'TAHUYECKUE
COEJMHEHMA

14 4y

VYuyebHuble  sekuMHM.  XapakTepu3oBaTh  CTPOCHHE,
KJ1accu(uKanuro, HU30MEpUIO U HOMEHKJIATypy
an(paTHUECKUX U ApOMAaTHYECKUX aMUHOB.

OnuceBaTh TOMOJIOTHUECKUE PSABI aTu(paTUYeCKuX H
apoOMaTHUYECKUX aMHHOB.

PaznuuaTh TOMOJNOrM W H30MEphl aTU(PaTUYECKUX U
apoOMaTHUYECKUX aMHHOB.

XapakTepu3oBaTh CHOCOOBI MOIYYEHHUS, XUM. CBOWCTBA
apoOMaTHUYECKHUX U anupaTHIECKUX aMHHOB.
[IporHo3upoBathk HanpaBiIeHUE IPOTEKAHUS PEAKLIAMN.
PackpeiBaTh poip JIMYHOCTM B HCTOPUM XHMHUH Ha
[pUMepe peakuu 3UHUHA.

VYcraHaBnMBaTh TI'€HETHYECKYKD B3aMMOCBA3b MEXKIY
alKaHaMM ¥ aMUHaMH, CHOUpPTaMH M aMHHaMH,
HUTPOCOECINHEHUSAMHU U AMUHAMU.

VYcraHaBiIMBaTh B3aMMOCBA3M MEXKJY CBOWCTBAMHM U
00J1aCTsIMM TPUMEHEHHSI aMUHOB.

PackpeiBaTh  ponb  apOMaTUYECKUX  aAMHUHOB B
IIPOU3BOJICTBE KPACUTEIIEH.

XapakTepru3oBaTh CTPOCHHE, KJIaccu(pUKauIo,
M30MEPHUI0 U HOMEHKJIaTypy aMHMHOKHCIOT. ONuChIBaTh
CTIOCOOBI OJTYYCHHUSI M XMM. CBOMCTBA aMUHOKHCIIOT.
PackpbiBaTh pOJIb aMMHOKHUCIIOT B OOMEHE BEIECTB B
JKUBBIX OpraHU3Max. YCTaHaBIMBATH TI'E€HETUYECKYIO
B3aMMOCBSI3b MEXAy KapOOHOBBIMU KHCIOTaMU U
AMUHOKHCIIOTaMH.

Ha  ocHoBe aHaJu3a  COCTaBa  aMUHOKHUCIIOT
MIPOrHO3UPOBATh UX aM(pOTEpHbIE CBOICTBA.
XapakTepu30oBaTh IOJMMEPHYIO MpPUPOLY OEIKOB U
CTPYKTYpbl HX Mosiekyd. OmnuceiBaTh (usnueckue Hu
XMUMHYecKHe cBoiicTBa OenkoB. Pacro3HaBaTh Oenku ¢
IIOMOIIBKD  KauyeCTBEHHBbIX peakuuid. Ha  ocHose
MEXIIPEIMETHbIX CBsA3ed ¢ OHONOTHeH pPacKpbIBaTh
OMOJIOTMYECKYIO POJIb OETIKOB B )KMBBIX OPraHU3Max.
HccenenoBaTth CBOMCTBA OPraHUYECKUX BELIECTB.
Habmtonate xumuueckue sBIEHUS U (UKCHPOBATH
pe3yabTaThl.

OnunceiBaTe  CTPOEHHWE U CTPYKTYpPbl  MOJIEKYI
HYKJIEMHOBBIX KHCIOT. HaspiBaTh cOCTaBHBIE 4YacTH
HYKJIEOTHJ0B M KiaccuduuupoBath ux. CpaBHHUBATh
PHK u JIHK. Xapakrtepus3oBaTb pojb HYKJIEHHOBBIX
KHCJIOT B  IIepefade  HACIEACTBEHHBIX  CBOMCTB
OpraHU3MOB.

BbINONMHATE TECTHl M yHpaKHEHHS, pellaTh 3aJadyd Mo
teme.IIpoBOIUTh OLIEHKY COOCTBEHHBIX IOCTH)KEHUH B
ycBoeHUH TeMmbl. KoppekTupoBaTh CBOM 3HAHMS B




COOTBETCTBUHU C IJIAHUPYEMbBIM PE3YyIbTATOM.

PE3EPBHOE BPEMA 34 [ToaroToBka M BBIMOJHEHUE UHIUBUYAIbHBIX TPOCKTOB.
NunuBuayanbHOE KOHCYJIBTUPOBAHUE.

3HakoMCTBO co  crpyktypoir EI'D mno xumun.
BrinosiHEHUE TECTOBBIX 3aJaHUM, CaMOKOHTPOJb U
B3aUMOKOHTPOJIb YPOBHSI 3HAHUH.

NuauBuayanpHas, napHasi U TpynmoBas padoTa.

Oo0mas xumus. 11 kiaacce
TEMA 1. CTPOEHUE ATOMA. IEPUOJUYECKHUM 3AKOH Y TIEPHOJIUYECKAS
CUCTEMA XUMHNYECKHUX 9JIEMEHTOB . U. MEH/JIEJIEEBA. (10 ).
Crpoenne aroma. CrnoxHoe cTpoeHue aroma. JlokazarenbcTBa 3TOro: KaTOJHBIE U
PEHTI€HOBCKUE Jy4H, (PoTo3(h(DeKT, paanoakTUBHOCTb. OTKpBITHE 3JIEMEHTAPHBIX YaCTHIL:
DJIGKTPOHA W HYKJIOHOB (NIPOTOHOB W HeHTpoHOB). Mogenu Tomcona, Pesepdopna, Bopa.
IToctynatel bopa. CTpoeHue aroma B CBeT€ KBAHTOBO-MEXaHUYECKUX ITPEICTABICHUMN.
Hyxiions! (poTOHBI U HEWUTpPOHBI), HyKIHAbL. Ilonste 00 m3o00apax u m3ortonax. SmepHble
peaKuuyu U UX ypaBHEHHUS.
KopnyckynsapHo-BOJIHOBOM — yasiu3M  3JeKTpoHa. [loHsTHE 3JIEKTpOHHOW oOpOuTaIu U
ANIEKTPOHHOrO obJyiaka. S-, p-, d- u f-opouranu. KsanTtoBbie umcna. CTpoeHHE 3JIEKTPOHHOI
000JI04KH aToma.
[Topsimok 3amoiHEHUs JIEKTPOHAMHM ATOMHBIX OpOWUTanell B COOTBETCTBUM C IMPHHLUIIOM
MUHUMyMa 3Hepruu, 3anperom Ilaynu,  mnpaBunom XyHpaa, mnpaBuwioM KieukoBckoro.
OeKTpOoHHbIE (POPMYJIIbl aTOMOB U HOHOB.
Iepuoanyeckunii  3axkon  [I. U. MenneneeBa.  I[Ipennocbuiku  OTKPBITHS:  PaOOTHI
IIPEIIECTBEHHUKOB, PEIICHNs MEXIYHAapOJHOIO Che3/la XUMHUKOB B I. Kapicpy»s, nuuHOCTHBIE
kauectBa /. 1. MeHeneena.
OTKpbITHE NEPUOANYECKOro 3aKkoHa. MeHeneeBckas (HOpMyIMPOBKA NEPUOIUUYECKOTO 3aKOHA.
B3aumocBs13b nepuoAMUEcKOro 3aK0Ha U Teopun ctpoeHust aroma. CoBpeMeHHast (opMyJInpOBKa
NEPUOANYECKOI0 3aKOHA.
B3anMOCBsI3b IEPHOANYECKOrO 3aKOHA M NMEPUOANYECKON cucTeMsbl. lleproanueckas cucrema n
cTpoeHue aroma. PU3HUYECKU CMBICT CUMBOJIMKU NEPUOAUYECKON CUCTEMBI.
M3MeHeHne CBOMCTB 3JIEMEHTOB B NEPUOAAX M Ipynmnax, Kak (yHKIHsS CTPOEHHUS MX aTOMOB.
[TonsiTHEe 00 SHEPrUM MOHU3AIMH U CPOJICTBA K JIEKTPOHY.
[TepuoaYHOCTh MX W3MEHEHHUS METANIMYECKHMX M HEMETAINIMYECKHX CBOMCTB 3JIEMEHTOB B
rpymnmnax U nepuojax, Kak GyHKIHUs CTPOECHUS 3JIEKTPOHHBIX 000J04YEeK aTOMOB.
3HaueHue MepruoINYECKOro 3aKoOHa U MEPHUOJUIECKONH CUCTEMBI.
Hemonctpanuu. Porodpdexr. Katoausie yun (7eKTpOHHO-TydeBble TpyOku). IlopTpers
Tomcona, Pesepdopma, bopa. Iloptperst MBanenko u I'amona; bepuenuyca, [ebepelinepa,
Heronennca, MenneneeBa. Moaenu opOutaneit paznuyHoit ¢popmbl. CHEKTpbl MOTJIOLICHUS U
UCIyCKaHMSI COEAMHEHUH XMUMHYECKHX JJIEMEHTOB (C MOMOUIbIO CHEKTpockomna). Pasnuunbie
BapUaHThl TaOIUI] MEPUOJUYECKON CHUCTeMbl XHMMHYecKux osyemeHToB [I. 1. Menneneena.
OOpa3upl OPOCTBIX BEIIECTB, OKCUIOB M TUAPOKCUIOB 3JIEMEHTOB TPEThEro Iepuojia u
JEMOHCTpPALIMSI UX CBOWCTB.
TEMA 2. XUMHUYECKAS CBA3b U CTPOEHUE BEHIECTBA (10 u)
Xumuyeckas cBs3b. [lonsTe 0 xuMudeckoi cBa3u. OCHOBHBIE XapAaKTEPUCTUKN XUMUYECKOU
CBSI3M: DHEPTUs, JJIMHA, TUTIOJIbHBII MOMEHT.
HMoHHas XxuMHYecKasi CBA3b U MOHHBIE KPUCTAIIMUECKUE PEIIETKH. 3aBUCUMOCTh (DPU3NYECKUX
CBOMCTB BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.
Bo30yxnénnoe coctosHue aroma. lloHsitHe o KoBajeHTHOW cBsA3u. OOMEHHBI MeXaHHU3M
0o0pa3oBaHMsl KOBAJIEHTHOW CBSI3U. DIIEKTPOOTPHULIATEIbHOCTh. HarpaBieHHOCTh KOBaJeHTHOMN
CBsI3U, €€ KpaTHOCTb. G- M 7- CBS3U. JIOHOPHO-aKUENTOPHBIM MeXaHU3M O00pa3oBaHUA
KOBAJEHTHON CBSI3U. THIMBI KPUCTAIUIMUECKUX PEHIETOK C KOBAJEHTHOM CBS3bIO: aTOMHas U
MOJIEKYJISIPHASI.




3aBUCUMOCTD (DU3UYCCKUX CBOMCTB BEIIECTB OT THIA KPUCTALTUYECKON PEIICTKH.

[Tpupona xuMHYECKON CBsI3M B MeTaiiax M cruiaBax. OOmue ¢pu3ndeckue CBOHCTBA METAUIOB:
TEIUIO- ¥ 3JIEKTPONPOBOAHOCTD, INIACTUYHOCTh, METAJUINYECKUH 0JIECK, MarHUTHBIE CBONCTBA.
Mertamnyeckas KpUCTaJTMUEcKasi pemérka U e€ 0COOeHHOCTH, KaK (PYyHKLUS METaJTHYECKOU
CBSI3H.

KommuexkcHblie coenmuenns. KommiuekcooOpa3oBaHue U KOMIUIEKCHbIE coelnHeHus. CTpoeHue
KOMILIEKCHBIX COEJAMHEHUI: KOMIUIEKCOOOpa3oBaTeab M KOOPAMHAILMOHHOE YMCJIO, JIMTaHJbl,
BHYTPEHHSISI M BHELTHSISI C(EepBbI.

Knaccugukanuss ~ KOMIUIEKCOB:  XenaTbl, KaTHOHHbIC, AHHOHHBIE W  HEUTpaJbHBIE,
AKBAaKOMILICKChl, aMMHAKaThl, KapOOHMUJIBI METaJIIOB. HomeHknatypa KOMIIJIEKCHBIX
COCIMHEHUH U UX CBOMCTBA. Jlucconuanus KOMIUIEKCHBIX COCIMHEHUN. 3HAYEHHE KOMIIJIEKCHBIX
COEIMHEHUI U UX POJIb B IIPUPOJIE.

ArperatHbie COCTOsIHUSI BellecTB U (pa3oBbie nepexoabl. ['a3bl u ra3zoBbie 3aKoHbI (boiis-
Mapuorra, lllapns, I'eii-JIroccaka). YpaBuenue MenneneeBa-Kianelipona i naeajibHOro rasa.
Knnxoctu. TexkyudecTs, HCIIapeHHE, KPUCTAIIIN3ALU.

Teépapie BemecTBa. [lnaBnenne. ®@a3oBbie nepexonsl. Cyonumanus u aecyonumanms. JKuakue
Kkpuctaisl. 1nazma

MexMmoJiekyasipable  B3aumoneiicrBusi. Bogopomnas cBsi3p M €€ Pa3HOBHJIHOCTH:
MEXMOJIEKYJIIpHasT U BHYTPUMOJEKyJsipHas. Du3nueckue CBOMCTBA BEILECTB C BOJOPOAHOMN
cBs3bto. E€ Ouonornueckas pojib B OpraHu3aldd CTPYKTYp O€IKOB M HYKJIEMHOBBIX KHUCIOT.
BannepBaanbcoBO B3aMMOACWCTBME M €r0 THUIBI: OPUEHTALMOHHOE, WHIYKIMOHHOE U
JCIIEPCUOHHOE.

JemoncTpanuu. Komneknuss KpHCTaJIMYECKUX BELIECTB HOHHOIO CTPOEHHS, aMOpQHBIX
BEILECTB U M3JEIUN U3 HUX. MoJenu KpUCTANIMYECKUX PEIIETOK C MOHHOW CBs3bl0. Mozenn
MOJIEKYJI Ppa3JIM4YHOM apXWUTEKTypbl. MoOAenn KpUCTANIMYECKMX BELIECTB AaTOMHOM U
MOJIEKYJISIpHOM cTpyKTypbl. Kosulekuusi BelecTB aTOMHOIO M MOJIEKYJISIPHOTO CTPOCHUS U
m3nenuii w3  HuUX. Iloprper Bepuepa. IlonmyueHne KOMIIIEKCHBIX OpPraHMYECKHX U
HEOPraHUYEeCKUX  coeluHeHuM. JleMoHCcTpauus CyXMX  KpHCTauloruaparoB. Mogenu
KPUCTAIZIMYECKUX PEIIETOK METAJIoB. Boja B pa3iaMuYHBIX arperaTHbIX COCTOSIHMSX M €€
da3zoBbie Tmepexonpl. Bo3ronka woma wunum OeH30WHON KuchoThl. Juarpamma «®dazoBbie
nepexo/ibl BemecTB». Monenu monexkyn JJHK u Genka.

JlabopaTopHblie onbIThl. B3aumoielicTBUE MHOTOATOMHBIX CIIUPTOB U TIIFOKO3BI € (DETMHTOBOI
KUKOCTBI0. KauecTBeHHbIe peakiuu Ha nonsl Fe?" u Fe3*,

IIpakTuyeckas padora 1. IlomyyeHue KOMIIJIEKCHBIX OPraHMYECKHMX U HEOPTaHUYECKUX
COCIMHEHUH U UCCIIEJOBAHUE UX CBOWCTB.

TEMA 3. JMCIIEPCHBIE CUCTEMBbBI U PACTBOPBI (9 u)

JucnepcHblie cUCTeMbl. XUMUYECKUE BEIIECTBA U CMECH. XUMUYECKas cucreMa. |'oMOoreHHble
U reTreporeHHsle cMecu. JlucrepcHasi cucrteMa: TUCHEpCHOHHAas cpefa M JAMcliepcHas ¢asa.
Knaccugukanus 1ucnepcHbIX CUCTEM.

Aspozonu. [IponemienTsl. OMynbeun U 3mMynbraropbl. Cycnenzuu. CequmeHTanus.
Komnouansie  pactBopel. Oddext Tunpans. IlomydeHue  KOJUIOMAHBIX — PacTBOPOB
JTUCIIEPCUOHHBIM, KOH/ICHCAIIMOHHBIM U XUMHUUYECKUM criocodamu. 3oiu u koarynsuus. ['enu u
CHUHEPE3HC. 3HAUEHUE KOJUIOUIHBIX CHCTEM.

PacTtBopbl. PacTBOphI Kak TOMOTE€HHBIE CUCTEMBI U UX THUIIBL: MOJIEKYJISIPHBIE, MOJEKYJISPHO-
UOHHBIe, MOHHBIE. CrOCOOBI BBIPAKEHMS KOHIIGHTPALMM PACTBOPOB: 00BEMHas, mMaccoBas U
MOJIbHAs! 107U PACTBOPEHHOTO BemecTBa. MoIIsIpHast KOHIIEHTPALMS pacTBOPOB.
JemoncTpanuu. OOpasipl JUCIEPCHBIX CHUCTEM M HUX XapakTepHble Mpu3Haku. OOpasibl
(KoJUTeKIIMM) OBITOBBIX U MPOMBIIUIEHHBIX a’p030Jied, SMylbcuid U cycneH3ui. lpoxoxnenue
Jdy4ya CBeTa uepe3 KOJUIOMIHBIE M MCTHHHBIE pacTBOpbl (3ddext Tunmans). 3aBUCHMOCTH
pacTBOPUMOCTH B BOJE€ TBEPHABIX, XUAKUX M Tra3000pa3HbIX BELIECTB OT TEMIIEPATYpHI.
[TonydyeHne mepechIIEHHOTO pacTBOpa THOCYydb(ara HAaTpus W €ro  MIHOBEHHas
KPUCTAJUTU3aLHs.

JlabopaTopHblie onbITBI. 3HAKOMCTBO C  KOJUIEKIMSMM  IHILIEBBIX, MEIUIMHCKUX
¥ OMoJIoTMUeCcKuX reseit u 3oinei. [lomyduenue komwtonaHOro pactBopa ximopuna xenesa(lll).



IIpakTuyeckasi padora 2. PacTBOpUMOCTh BemIeCTB B BoJie U (DAKTOpHI €€ 3aBUCUMOCTH OT
pa3NIuYHbBIX (PAKTOPOB.

IpakTnyeckas padora 3. Ouuctka BO/IbI (buIBETpOBaHUEM, JTUACTHIUISIEN
U IIEPEKPUCTAIIA3ALUEH.

IIpakTuyeckasi padora 4. [IpuroToBiieHHEe pacTBOPOB Pa3IMUYHON KOHIICHTPALHH.
IIpakTnyeckas padora 5. OnpeneneHne KOHUEHTPAaUU KUCIOThl TUTPOBAHUEM.

TEMA 4. 3AKOHOMEPHOCTH ITPOTEKAHUS XWMWYECKHUX PEAKIOHUA "
OU3NKO-XUMHNYECKHUX ITPOLHECOB (9 u)

OCHOBBI XUMHYECKOIl TEPMOAMHAMHMKH. XMMUYECKasi TEPMOAUHAMHUKA. TepMoanHaMuyecKas
cuctema. OTKpbITas, 3aKpbITas, M30JMPOBAHHAs CUCTEMBbl. BHYTpEHHsS SHEprusi CUCTEMBI.
OHTanbnus, WK TEIUIOCoAepKanue cucreMsl. llepBoe Haganmo tepmonnHaMuku. M30X0pHBINA 1
n300apHBIi Mpouecchl. TepMOXUMHUYECKOE YpaBHEHHUE.

OHnranenus. CtannapTHas SHTaNbNuA. Pacd€r sHTanenuu peakuuu. 3akoH ['ecca u cnencTeus us
Hero. DHTponus. Bropoe u Tpetbe Hauana TepmoauHaMuku. CBoOoHast sHeprus ['n66ca.
CxopocTth xumuuyeckux peakuumil. [loHsTue o CKOpOCTHM peakuuu. DHEpPrus aKTUBALMU U
AKTUBUPOBAHHBIA KOMIUIEKC. 3aKOH JAelcTBYOLMX Macc. KuHernueckoe ypaBHEHHE U
KOHCTaHTa CKOPOCTH XUMUYECKOU peakuuu. [lopanok peakuuu.

@akTophl, BIMAIOLUIME HAa CKOPOCTb T'OMOT€HHOM peakuuu: NpupoJa M KOHLEHTpauus
pearupymomux BellecTB, Temreparypa. TemmnepaTypHblii ko3dduuuent. VYpaBhenue C.
Appenuyca.

@axkTophl, BIUAIOIIME HAa CKOPOCTh TE€TEPOrCHHOM PEaKIMH: KOHLEHTpalus pPearupyrommx
BELIECTB U IJIOLIA/Ib UX COIIPUKOCHOBEHUS

OcHOBHbBIE MOHATHS KaTaIMTHUECKOM XMMMM: KaTalu3aTopbl M KaTajlu3, TOMOTEHHBIA U
TeTepPOreHHBIN KaTaJln3, IPOMOTOPHI, KATATUTHYECKHUE SIbI 1 HHTHOUTOPBL. MeXaHu3M JIeHCTBHS
KaTaJIu3aTOpOB.

OcHOBHBIE  THUIIBI ~ KaTaju3a: KHUCIOTHO-OCHOBHOM, OKHMCIUTEJIbHO-BOCCTAHOBUTEIbHBIMH,
METAJUIOKOMIUIEKCHBII W KaTanu3  MeTajiamM, (epMeHTaTuBHbIH. DepMeHThl, Kak
OMOJIOrMYeCKHe KaTaau3aTopbl OEIKOBON IPUPOJIBI.

Xumnueckoe papHoBecue. IlonsTe 006 0OpaTUMBIX XMMHUYECKUX Ipoleccax. XHMHUYECKOe
paBHOBECHE M KOHCTaHTa paBHOBecus. CMeIeHHWE XWMHUYECKOTO PaBHOBECUS H3MEHEHUEM
KOHLEHTPALlUH BEIIECTB, N3MEHEHUEM JABIICHUS U TEMIIEPATYPBHI.

JleMoHcTpanuu. DK30T€PMUYECKUE MPOLECChl HAa MPUMEpPE PACTBOPEHUSI CEPHOWU KHUCIIOTHI B
BOZE. DHIOTEPMHYECKHE IPOLECCHl Ha INPUMEPE PACTBOPEHHUs coJiel aMMoHus. M3yuenue
3aBUCHUMOCTH CKOPOCTH XMMHYECKOM peaKIMM OT KOHLIEHTPAallUd BEUIECTB, TEMIIEpaTyphbl
(B3aMMoOIeHiCTBIE THOCYNb(haTa HATPUS C CEPHOM KHMCIOTOMH), MOBEPXHOCTH CONPHUKOCHOBEHUS
BEIIECTB (B3aUMOJICHCTBUE COJITHOM KHUCIOTHI C TpaHyjJlaMH M TOPOLIKAMH AJTIOMUHUSA WIIU
nuHKa). [IpoBeneHne KaTaIUTUYECKUX PEAKUUN pa3IoKEHUs MEPOKCUAA BOAOPOJA, FOPEHUS
caxapa, B3auMOJECHCTBUA oA U amoMUHUA. Koppo3us xkene3a B BOIHOU Cpesie C ypOTPOIIMHOM
u 6e3 Hero. HaOmionenue cmemenus xumuueckoro paBHoBecus B cuctemax: 2NOz «» N2Oq,
FeClz + KSCN « Fe(SCN)s + 3KCI.

JladopaTropHblii onbIT. 3HaKOMCTBO ¢ Kosutekiueit CMC, coaepkaiux H3UMBI.
IIpakTnyeckas padora 6. V3ydeHne BIUSHAS Pa3InIHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKOU
peaxkuuu.

TEMA 5. XUMHNYECKHUE PEAKIIUN B BOJHbIX PACTBOPAX (12 4)

CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB. Boma — cnabbiit snexTposnuT. KaTnoH ruipokcoHus.
HNonnoe npowusBeneHue Boabl. HeilTpanbHas, KuciaoTHas W mienodHas cpensl. [lonsitue pH.
Bonoponusiii nokasarens. Muaukaropsl. Posns pH cpenbl B mpupoae M KU3HM 4YEIOBEKA.
HonHble peakliuy U yCIOBHS UX MPOTEKaHUSI.

PanHue npencraBieHHst O KMCIOTax M OCHOBaHMUAX. KMCIOTBI M OCHOBaHMS C MO3MLIMH TEOPUU
ANEKTPOJUTUYECKON JAMccOnHanuu. Teopust KUCIOT W OcHOBaHMM bpencrema—IJloypu.
ConpsikEHHBIE KUCIOTH M OCHOBaHMS. AMQOIHUTEI.

Knaccudpukanus xucinor u cmocoObl  uX mnodydeHus. OOmme XuUMUYECKHE CBOMCTBA
OpPraHMYECKHUX U HEOPTaHMUYECKUX KUCIIOT: PEAKLUU C METAJJIaMH, C OKCHJIAaMHU U TMIPOKCUIaMU



METAJJIOB, C COJISIMHU, CO cnupTaMu. OKHUCIUTENbHBIE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM U
a30THOM KHCJIOT.

Knaccudukanust ocHoBaHuid M crmocoObl uX moaydeHus. OOmue XHUMHUYECKHE CBONCTBA
L[IGJIO‘-IGﬁZ pcaknuu C KHUCJIOTaMU, KHCIOTHBIMU U aM(I)OTCpHBIMI/I OKCuJaMH, COJIAMHU,

HEKOTOPBIMU MeTaJlJIaAMU u HEMETaIAMHU, c OpraHu4YEeCKUMH BEILIECTBAMHU
(raTouaONPOU3BOIHBIME  YTIIEBOJAOPOAOB, (eHomoM, kupamu). XHUMHUYECKHE CBOMCTBA
HEpPaCTBOPUMBIX OCHOBAHMI: pPEAKUUH C  KHUCJIOTaMHU, peakuuu  pasiuoXKeHus U

KOMILIEKCO0Opa3oBaHus. XHMHUYECKHE CBOMCTBAa OECKHUCIOPOAHBIX OCHOBaHMN (aMMuaka u
aMHMHOB): B3aMOJEHCTBHUE C BOJIOW U KUCIOTaMHU.

Knaccudukamus coseit opraHMuecKHil W HeEOpraHMYecKuX KucioT. OCHOBHBIE CIIOCOOBI
nojlydyeHus: cosied. XMMHMYECKHE CBOWCTBA COJIEM: PpAa3JIOKEHHE IIpU  HArpEeBAaHMH,
B3aUMO/ICHCTBHE C KUCIIOTAMH U IIEJIOYaMH, JPYTUMH cosMU. JKECTKOCTH BOJBI U CLIOCOOBI €
yCTpaHEHHUS.

I'uaposms. Ilonstre ruaponmza. ['muaponus coneit M ero kiaccudukanus: oOpaTUMBIA U
HEOOpaTHMBbIi, 10 aHHMOHY U 10 KaTUOHY, CTYIIEHYaThli. Y CUIIEHUE U MOAABICHHE 00paTUMOI0
runponnsa. HeoOpaTumeblil ruipoian3 OMHAPHBIX COSTUHEHUH.

Jemoncrpanun. CpaBHEHHE 3JIEKTPONPOBOJHOCTH PAaCTBOPOB JIIEKTPOJIUTOB. (CMelleHue
paBHOBECHS JTUCCOIMALMU CIa0BIX KUCIOT. HANKATOPBl M M3MEHEHHE WX OKPAaCKU B Pa3HBIX
cpenax. BzamMopelicTBHE KOHLIEHTPUPOBAHHBIX a30THOM UM CEPHOM KHCIOT, a TakKke
pa30aBiIeHHON a30THOW KHCIOTHI ¢ Menblo. Peakius «cepeOpsHoro 3epkana» ajis MypaBbHHOM
KHUCIIOTHL. B3anMopelicTBe aMMuaka U METUIIaMHHA C XJIOPOBOIOPOAOM U Bonou. Ilonydenne n
CBOIicTBa pacTBOpa rujapokcuaa Hatpus. [losydyeHue MblIa M U3ydy€HUE CpPelbl €ro pacTBopa
uHAnKaropamu. ['uaponus kapOoHATOB, Cyab(PATOB U CHIIMKATOB IEIOYHBIX METAJUIOB, HUTpaTa
cunua(ll) unum nuHKa, XI0pHUIa AaMMOHHSL.

JlaGopaTopHble ombIThl. Peakiuu, uayime ¢ oOpa3oBaHMEM OCaJKa, ra3a WM BOJBI, IS
OPTraHWYECKUX W HEOPTraHUYECKHUX 3JIEKTPOJUTOB. CBOMCTBA COJISIHOM, pa30aBICHHON CEpHOU U
YKCYCHOH KuCIOT. B3aumopneiicTBue rujapokcuaa Hatpus c coismu: cyibdatom menu(ll) u
xjaopugom ammoHust. [lonyuenue u cBoiictBa ruapokcuaa meau(ll). CroiicTBa pacTBOpPOB coJeit
cynbara Meau u xjuopuna xenesa(lll). MccienoBanue cpeapl pacTBOPOB C  IOMOLIbIO
WHIUKATOPHOU Oymaru.

IIpakTnueckas padora 7. MccinenoBaHue CBOWCTB MUHEPAIbHBIX U OPIraHUYECKUX KHCIIOT.
IIpakTnyeckass padora 8. [lomyuenue cosiell pazIMUHBIME croco0aMHM U MCCIEOBaHUE HX
CBOJNCTB.

IIpakTnyeckas padora 9. ['maponn3 opraHNnIecKUX U HEOPTaHHUECKUX COCAMHEHUH.

TEMA 6. OKUCJIUTEJIBHO-BOCCTAHOBUTEJIBHBIE ITPOLHECCHI (9 4)
OKuCINTEBLHO-BOCCTAHOBHUTE/IbHbIE peakuuu. [lonsiTue 00 OKHUCJIUTEIbHO-
BOCCTAaHOBUTENBbHBIX peakuusax. CTeneHb okuciaeHus. [Ipomecchl OKMCIEeHNs U BOCCTAaHOBJICHUS.
Baxkneiiye OKMCIUTENN U BOCCTAHOBUTEIU. METO/ 3JEKTPOHHOTO OajlaHca JJisi COCTaBIICHUS
YPaBHEHHUH OKHMCIUTEIBbHO-BOCCTAHOBUTEIBHBIX pPEaKUUil. MeToasl HOHHO-3JIEKTPOHHOIO
Oamanca (Meron nmoiaypeakiuii). OKUCTUTETHHO-BOCCTAHOBUTEBHBIE TTOTCHIIHAIIBI.
JuiekTposmm3. [loHsATHE »dIEKTpONIM3a Kak OKHCIMTEIBHO-BOCCTAHOBUTEIBHOTO IpoOILiecca,
MPOTEKAIOIIEr0 Ha 3JIEKTPOoJaxX. DIEKTPOIU3 PACIUIABOB IEKTPOIUTOB.

DNEKTPOIN3 PacTBOPOB DJIEKTPOJIUTOB C MHEPTHBIMU JJIEKTPOAAMM. OJIEKTPOJIU3 PacTBOPOB
ANIIEKTPOJINTOB C W aKTUBHBIM  aHoAoM. IIpakTMueckoe 3HayeHHE  BIEKTPOJIU3a:
AIIEKTPOXUMHUYECKOE IOJIyYE€HHE BEIIECTB, IJIEKTPOXHUMHMUYECKass OuYucTKa (paduHUpOBaHHE)
METaJIJIOB, T'aJbBAHOTEXHUKA, TajJbBAaHOIUIACTHKA, FalIbBaHU3AIMS.

XuMHYeCKHe HCTOYHUKHM TOKa. ['ampBaHnueckue dieMeHThl. CTaHIApTHBIA BOJOPOIHBIN
anektpoa. CraHAapTHBIE 3JIEKTPOJHbIE MOTeHIUaNbl. COBpeMEHHBIE XUMHUYECKHE HCTOYHUKHU
TOKa: OaTapeKku U aKKyMYJISTOPBI.

Koppo3usi meTaiioB 1 cnoco0bl 3amuThl 0T He€. [loHsTHe 0 kKoppo3uu. Buasl koppo3uu 1o
XapaKTepy OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX IIPOLECCOB: XUMHUUECKAs U JIEKTPOXUMHUYECKASL.
CniocoObl 3alUThl METAJUIOB OT KOPPO3UU: MPUMEHEHHUE JETHPOBAHHBIX CIIABOB, HAHECEHUE
3alUTHBIX  IOKPBITHM, H3MEHEHHME COCTaBa WJM CBOICTB  KOPPO3MOHHON  CpEnbl,
AIIEKTPOXUMUYECKUE METObI 3aLTUTHI.



JMemoncTpanuun. Boccranosnenne okcunma meau(Il) yrmem m Bomopomom. BoccranoiieHue
JUXpomara Kajlusg S3TUIOBBIM cnupToM. OKHUCIUTENbHBIE CBOWCTBA JUXpoMara Kajus.
Oxucnenue anbaeruia B KapOOHOBYIO KUCIIOTY (peaklus «cepeOpsHOTo 3epKaia» WM PEeaKius
¢ ruapokcugom Meau(ll). DOnextponmus pactBopa cynbdara wmemu(Il). CocraBnenue
rajbBaHUYECKHUX 3JIeMEHTOB. KOppo3us MeTasuioB B pa3auyHbIX YCIOBUSX U METOJIbI 3aILUTHI OT
HEE.

JlaboparopHsble onbIThl. B3anmojelicTBre METaNIOB C HEMETAUIAMH, a TAKXXE C PaCTBOPAMHU
COJIEH M KMCIIOT. B3auMOJeiCcTBHE KOHLICHTPUPOBAHHBIX CEPHOM M a30THOM KHUCIOT C MEIBIO.
OkucnuTeNnbHbIE CBOWMCTBA II€pMaHraHaTa Kaiaus B Pa3iIuM4HbIX cpenax. O3HaKoOMIIEHHE C
KOJUIEKLIMEH XMMHUYECKUX UCTOYHHUKOB TOKA (0aTapelKu, CBUHILIOBBIE aKKYMYJIATOPHI U T. 11.).
TEMA 7. HEMETAJLJIBI (23 4)

Boxopoa. /IBOWCTBEHHOE MOJIOKEHHE BOAOPOAA B NEPUOAUYECKONM CHUCTEME XHUMHUYECKUX
anemeHTOoB: B I-A u VII-A rpynmnax. M3oTonsl Bogopoa.

Haxoxnenune B npupoae. CtpoeHue MONEKyIbl, pusnueckie cBoiicTBa. XMMHUYECKHE CBOIMCTBA
BOJIOPOJIa: BOCCTAHOBUTEJNIBbHBIE (C OoJiee AIIEKTPOOTPHULIATEIbHBIMA HEMETAINIaMH, C OKCUJAMU
METaJUIOB, THIPUPOBAHUE OPraHUYECKUX BEIIECTB) U OKUCIUTENbHBIEC (¢ MeTasiamu |-A u IlI-A
rpynn). Ilomyuenue Bomopoaa: B jabopaTopuu (B3aUMOJECHCTBHEM KHUCIOT C METalslaMH) U
IIPOMBIIIIEHHOCTH (KoHBepcuei). I[Ipumenenue Bogoposa.

I'anorennl. Dnementsl VIIA-rpymnmbl — rajoreHsl: CTpOCHHE aTOMOB U MOJIEKYII, TaJOreHbI-
IIPOCThIE BELIECTBA, COEIMHEHUS: CPABHUTEIIbHAS XapaKTEPUCTHKA.

["amorensl B mpupojae. 3aKOHOMEPHOCTH HU3MEHEHHS (PU3MYECKMX U XUMHUYECKHX CBOICTB B
VIIA-rpynne: B3auMOJEHCTBHE TaJlOTEHOB C MeETalllaMd, HEMETalllaMH, CO CIOXHBIMU
HEOPraHWYECKUMH U OPraHMYeCKUMU BeulecTBaMu. [lonyyenue u npuMeHeHue TrajoreHoB.
CrpoeHrie MOJEKyl W (HU3MYECKHE CBOWCTBA TaJIOTEHOBOJOPOJOB. XHMHUYECKHE CBOICTBa
rajoOreHOBOJIOPOJIHBIX ~ KHUCIIOT: KHUCJIOTHBIE CBOMCTBAa, BOCCTAHOBUTEJIbHBIE CBOWCTBA,
B3aUMOJICHICTBUE  C OPraHMYECKMMHM  BemecrBamu.  [lodyyeHue  rajgoreHoBOAOPOJNIOB.
["anorennapl. KauecTBeHHbBIE PEAKLIMU HA TAIIOT€HUA-HOHBI.

Oxkcupapl xsopa. Kucnopoacoaepxaiiue KucioTsl xjaopa. Conu KUCIOPOJACOAEPKALINX KUCIOT
xjopa. [lonydyenne u npuMeHeHne BaXKHEUIINX KUCIOPOIHBIX COEAMHEHUH XJI0pa.

Kucaopoa. OOGmias xapakrepucTuka 3J1eMeHTOB VIA-Tpynibl.

Kucnopon: HaxoxxaeHue B MpUpoe, MoTydeHue (JabopaTopHbIe U MPOMBIIIIICHHBIE CIIOCOOBI) U
¢duznyeckue cBONCTRA.

XUMHUECKUE CBOWCTBA KUCIIOPOJA: OKUCIUTENbHbIE (C MPOCTHIMU BEIIECTBAMH, C HU3IIUMHU
OKCHJAMH, C OpPraHMYECKMMH U HEOpPraHMYECKHMH BEILECTBAaMH) U BOCCTAHOBHUTEIbHBIE (C
dbTopom). ObmacTi MpUMEHEHHUSI.

O30H. Haxoxnenue B npupone. Gusnyeckue u xuMuueckre cBoicTBa o30Ha. Ero monydenue u
IIpUMeHeHue. Poiib 030Ha B )KMBOM ITPUPOJIE.

CtpoeHue MoJIeKylbl MEpOKCHJa BOAOPOAa, €ro (usMyeckue M XUMHYECKHE CBOMCTBA
(oKuCIUTENBbHBIE M BOCCTAaHOBUTENbHBIE). [loydyeHne u npuMeHeHne nepoKkcuia BoJopoa.
Cepa. Haxoxnaenue cepsl B npupoje. BajeHTHbIE BO3MOXHOCTH aTOMOB C€pbl. AJIOTPONUS
cepbl. Pu3MUecKue CBONCTBa pOMONUYECKON cepbl. XMMHUYECKHE CBOMCTBA Cephl: OKUCIUTENbHbIE
(c Meramnamu, € BOJOPOJOM M C MEHEe DJIEKTPOOTPULIATEIbHBIMU HEMETaulaMu) |
BOCCTaHOBUTEJIbHBIE (c KHCIIOPOJIOM, KHUCJIOTaMU-OKUCITUTEISIMHU ), peakuuu
JUCIIPONOpLUOHKpOoBaHUs (co menodamn). [lonydenue cepsl 1 001aCTH IPUMEHEHUSI.

CrpoeHre MoOJIEKyJIbI M CBOMCTBa cepoBojopona: (usnuyeckue, (HU3MOIOTHUYECKUE U
xummuaeckre. CepoBo0pO], Kak BOCCTAHOBUTENb, €0 MojidydeHue u npuMmenenue. Cynbpuabl u
UX XMMUYecKHe cBoiicTBa. Pacnio3HaBanue cynbhua-noHOB.

CepHUCTBIH Ta3, ero pU3nYecKue CBOMCTBA, NMOIYYCHHE U MpUMEHEeHNe. XUMUYEeCKHe CBOMCTBA
okcuna cepol (IV): BoccraHOBUTENBHBIE (C KHCIOPOAOM, OpOMHOM BOJOW, MEpPMaHTaHATOM
KaJIusl U CEPOBOIOPOJIOM) M CBOICTBA KHCIOTHBIX OKCHAOB cO Inenoyamu. CepHHCTas KUCIOTa
U €€ COJIN.

CepHblii aHTUIpHUA, €ro (U3WYECKHE CBOMCTBA, TMOJYyYCHHE W NPUMEHEHHE. XHUMHYECKUE
cBoiictBa okcuga cepbl (VI), Kak OKucCIUTENsS W THUIUYHOTO KUCIOTHOro okcuaa. CepHas
KHCJIOTA: CTpOeHHE M (U3MYeckue CBOWCTBA. XMMHYECKHE CBOMCTBA pa30aBIeHHOW CEpHOM



KHUCJIOTBI: OKHMCIUTENbHbIE U OOMEHHbIE U OKHCIMTEIbHBIE CBOMCTBA KOHILIEHTPHUPOBAHHOM.
[Tony4yeHue cepHOW KUCIOTHI B NMPOMBINUIEHHOCTH. OO0JacTH NMPUMEHEHHS CEPHOM KHUCIOTHI.
Cynbdatsl, B TOM uyucie U Kynopochkl. ['mapocynbdarel. Ou3ndeckue U XUMUUECKHE CBONCTBA
coJieii cepHoii KucioThl. Pacro3sHaBanue cynb(ar-aHHOHOB.

A3ot. O0mas xapakTepucTuka aieMeHToB VA-rpynmbl. A3ot. Ctpoenue atoma. Haxoxaenue B
npupose. Pusndeckue cBoiictsa. OKUCIUTENBHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA. [lomyuenue
Y IPUMEHEHUE a30Ta.

CrpoeHrie MOJIEKYJbl aMMHaKa, ero ¢usndeckue cBoiictBa. OOpa3oBaHUE MEKMOJIECKYISPHOM
BOJIOPOJHOM CBsI3M. XMMHUUYECKHE CBOMCTBA aMMHUaKa Kak BoccTaHOBUTENS. OCHOBHBIE CBOMCTBA
aMMHuaka Kak  3JIeKToHoJoHopa. KommiekcooOpa3oBaHue ¢ y4yacTUEM  aMMHaka.
B3aumopeiicTBue aMMHuaka ¢ OpraHM4eCKMMHU BELIECTBAMHU U C YIJIEKUCIBIM razoM. [lomyuenue
U npuMeHeHne ammuaka. ColnM aMMOHHSI: CTPOCHHE MOJIEKYN, (U3UYECKUe U XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE.

Coneo6pasyronmue (N203, NO2, N2Os) u mHeconeobpaszyromme (N0, NO) okcunbl. Ix cTtpoeHue,
buznyecKkue 1 XuMUYECKHe CBONCTBA.

A3oTuCTas KMCIIOTa U €€ OKUCIUTEIbHO-BOCCTAHOBUTEbHAS IBOMCTBEHHOCTh. COIM a30TUCTOM
KUCIOTBI — HUTPUTHI. CTpoeHHE MOJEKYJIbl U (U3MUYECKHE CBOMCTBA a30THOM KUCIOTHL. EE
XUMHUYECKHE CBOMCTBA: KUCIOTHBIE U OKUCIUTEIbHBIE B PEAKIUAX C METAJIaMU M HEMETaJllaMH,
peakLMK CO OPraHUYEeCKUMHU U HEOPraHUYECKUMHU coequHeHusaMHU. [lonyueHnne a30THON KUCIIOThI
B IPOMBILUIEHHOCTH U Jaboparopuu U e€ npumeHenue. Hurparsl (B TOM 4uCie U CEIUTPBI), UX
dusznueckue W XHUMHUYECKHE CBOMCTBA. Tepmuueckoe paszioxkeHUe HUTpaToB. [IpuMeHeHue
HUTPATOB.

®ocdop. Ctpoenue aroma u amrorponus ¢ochopa. duznyecknue CBONCTBA AJIOTPOIHBIX
Moau(UKAIMA U WX B3aUMOIEpPEXOJbl. XHUMHUYECKHE CBOMCTBa (ochopa: OKHUCIUTEIbHBIC (C
MeTaJlJIaMH),  BOCCTAaHOBHUTEINBbHBIE (C  0OoNiee  ANEKTPOOTPHUIATENBHBIMU  HEMETaJUIaMu,
KHCJIOTAMU-OKUCITUTEISIMU, OEPTOJIETOBOM COJIBIO) M JUCITPOIIOPIIMOHUPOBAHHUS (CO IIETIOUAMM).
Haxoxnenue B mpupoje u ero nonyuenue. ochuH, ero cTpoeHue u CBOMCTRA.

Oxcunnr pocdopa(lll) u (V). DocdopHbie KUCTOTH, UX PU3HUECKHE U XUMHUECKUE CBOMCTBA.
[Tonyuenue u npumenenue optodocdopnoit kucaorel. Conu oproPocHopHON KUCIOTH U HX
IIPUMEHEHUE.

Yraepoa. Yriuepong — sneMeHT [VA-rpynmbel. AmnoTpomHble MOAM(PHUKAIUHU YIIepojaa, HX
noJjiyueHue u ceorictBa. CpaBHEHHE CBOICTB aiiMasa u rpadura.

XUMHUECKHE CBOMCTBA YIiiepoja: BOCCTAHOBMTENbHbIE (C TajJloreéHaMH, KUCIOPOJOM, CEpO,
azoroMm, Bojaou, oxcugoMm wmeau(ll), KucaoTaMH-OKHCIUTENSIMH) W OKHUCIUTEIbHBIE (C
MeTaJlJIaMH, BOJOPOJOM U MEHEE 3JIEKTPOOTPULIATEIbHBIMU HEMETANIaMu). Y TJIEPO]] B IPUPOJIE.
Oxkcup yrnepona(ll): ctpoenne MosieKysbl, CBOMCTBA, OJy4YE€HUE U IPUMEHEHHE.

Okxcup yrnepoga(lV): ctpoeHne MoIeKyIbl, CBOMCTBA, MOTydYeHUE U IPUMEHEHHUE.

VYronpHas kucinora u e€ Conu: KapOOHAThl M TUAPOKApOOHATHl, — HMX MPEJICTaBUTENIN U
IIPUMEHEHHE.

Kpemnnii. Kpemunii B npupozge. Ilonmydenune u npuMmeHeHue KpeMHHs. Duszndeckue u
XMMHUYECKHE CBONCTBA KpPUCTAJUIMYECKOTO KPEMHMS: BOCCTAHOBHUTEIbHBIE (C TaJOreHami,
KHCJIOPOJIOM, PaCTBOPaMH ILIEN0YeH U IIaBUKOBOW KUCIIOTHI) U OKUCIUTENbHBIE (C METalIaMu ).
Oxcun kpemuusa(lV), ero coiictBa. KpemnueBas kucinora u e€ conu. CuimkarHas
IPOMBIIIIIEHHOCTb.

Jemoncrpanuu. Ilonmyuenue Bogopona m ero cpoiicrBa. Kosnekuus «l'amoreHsl — MpocThie
BenlecTBay. I[lomyuenue xjopa B3aMMOJECHCTBHEM NEepMaHIraHaTa Kajusl C COJITHOM KHCIOTOM.
[Tonyyenue consiHOM KHUCIOTHI W €€ cBoilcTBAa. OKHUCIUTENbHBIE CBOWCTBA XJOPHOM BOJBI.
OrbenuBaroliee J1eHCTBUE KaBeIeBOM BoAbl. ['opeHue cnuyuku. B3peIB meTapibl WM MHCTOHOB.
[Tomyuenne kuciaopona pas3lnokKEHHEM IepMaHTraHaTa Kajaus U HUTpata Hartpus. Ilomyuenue
OKCHJIOB U3 MPOCTHIX U CIOKHBIX BelecTB. OKUCIEHNe aMMHUaKa ¢ MOMOIIbI0 UHUKaTopa U 0e3
Hero. PasnoxeHue mepokcuaa BOJIOPOJAA, €r0 OKHUCIUTENIBHBIE CBOMCTBA B PEaKIUH C
ruapokcuaoM xene3a(ll) u BoccTaHOBUTEIbHBIE CBOMCTBA C KUCIIBIM PacTBOPOM IepMaHIaHaTa
kamus. ['openue cepbl. BzaumoneicTBue cepbl C METAJUIAMU: AITIOMUHHUEM, LIUHKOM, XKEJIE30M.
[Tomydyenue cepoBOIOpO/Ia M CEPOBOAOPOTHON KHUCIOTHI. JloKazaTenbCcTBO HaIMUUsA Cyab(u-



noHa B pacTBope. KadecTBeHHBIE peakiuu Ha Cyiab(uT-aHHOHBI. CBOWCTBA CEPHON KHCIIOTHI.
KauecTBeHHBIC peakiuu Ha CyIbGUT- U Cynb(aT-aHnOHBL. CXeMa MPOMBIIUICHHOW yCTaHOBKU
bpakMOHHON mTeperoHku Bo3ayxa. IlomydeHne W paszioxkeHHEe XJIOPHAA aMMOHMUS.
KauectBennast peakuuss Ha HOH ammoHuda. llomyuenme okxcupa asorta(IV) peakuwmeit
B3aMMOJICUCTBUSI M€Y C KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTOW. B3ammopeicTBue okcuaa
azota(IV) c Bomoii. Paznoxxenue HuTpara HaTpus, ropeHue uépHoro mopoxa. ['openue dhocdopa,
pactBoperre okcuma (ocdopa(V) B Bome. KauecrBeHnass peakiuss Ha ¢ocdaT-aHHOH.
Komnmexkuust MuHepanbHbIX ynoOpeHwil. Kosuleknusi NpPUPOAHBIX COSAUHEHUH yIiiepoja.
Kpucrannnueckue pemérku anmasa u rpadura. AncopOuus okcuaa azora(IV) aktuBupoBaHHBIM
yriaem. Boccranosnenue okcuzna meau (II) yrmem. O3HakomiieHHE ¢ KOJUIEKIIMEW MPUPOAHBIX
CHUJIMKATOB M NPOJAYKLUMEW CUIMKATHOM NPOMBINUIEHHOCTHU. [loydeHne KpeMHUEBOM KHUCIOTHI
B3aUMOJICICTBUEM PACTBOpA CWJIMKATa HATPUs C CUIIBHOM KUCIIOTOHM, paCTBOPEHUE KPEMHUEBON
KHCJIOTHI B IIETOYH, PA3JTI0KEHNE ITPU HATPEBAHUH.

Jladboparopublie omnbIThl. KauecTBeHHBIE peaknMM Ha TalOTeHHUA-UOHBI. (O3HAKOMJIEHUE C
KOJUIEKIMEeH MPUPOAHBIX coeAuHEeHUU cepbl. KauecTBeHHas peakinuss Ha Cyiab(haT-aHUOH.
ITomy4yenue yriekuciioro rasa, B3aMMOJEHCTBHE MpPaMopa ¢ COJISTHOM KUCIIOTON U MCCIIEJOBAaHUE
ero cBoiictB. KauecTBeHHas peakiius Ha KapOOHAT-aHUOH.

IIpakTnyeckas padora 10. [ToryueHne OKCHIOB HEMETAIUIOB M UCCIICAOBAHUE UX CBOICTB.
IIpakTuyeckas padora 11. [TlonyueHue ra3oB u UCCIEI0BAHUE UX CBOMCTB.

TEMA 8. METAJUJIBI (16 u)

Ilesounble MeTa/uibl. [lono)keHHe IIETOYHBIX METAUIOB B MEPUOJUYECKON CcUCTEME
anementoB J[. 1. MenneneeBa M cTpoeHHE UX AaTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUs
bu3NYECKUX U XMMHYECKUX CBOMCTB B 3aBUCMMOCTH OT aTOMHOI'0 HOMEpa MeTaluia (M3MEHEHHE
IUIOTHOCTH, TEMIEPATyp IJIABJICHUS M KUIEHUS, peakuil ¢ Bonoi). Enunnunoe, ocobeHHoe U
o011ee B peaklusax ¢ KUCIOPOAOM, IPYTUMHU HEMETaJUIaMHU, KUJIKUM aMMHAKOM, OPTraHUYECKUMU
Y HEOPTraHWYECKMMHU KHCIOTaMU | JIp. coeAnHeHUsIMU. Haxoxxaenue B npupoe, uxX MnoxydeHue
Y IPUMEHEHUE.

Okcuipl, uX Mojgy4deHue u cBorctaa. [[énoun, nx cBoCTBA U MIPUMEHEHUE.

Conu 1meno4YHbIX METAILIOB, UX MPEACTABUTEIN U 3HAYCHUE.

Metasuisbl IB-rpynnsi: meab u cepedpo. CTpoeHue aTOMOB MeJIU U cepedpa.

®u3nueckue U XMMHUYECKHE CBOMCTBA 3THX METAJUIOB, UX IMOJY4YEHUE U NpUMeHeHue. Meap u
cepebpo B mpupoe.

CaoiicTBa U mMpuMeHeHue BakHenmmx coenunenuit: okcuaoB meau(l) u (1), cepedpa(l); coneit
menu(ll) (xmopuna u cynedata) u cepedpa (dbropuaa, HUTpaTa, XpoMara H alerara).

Bepunnmii, maramii u méiaoyHodeMenabHble MeTa/uibl. [lojokeHHE B TEPUOIUYECKOU
cucreme oaneMeHToB [JI. 1. MenneneeBa u cTpoeHuss aromoB MeTaunoB ||A-rpynmbl
Haxoxnenue B mpupoje, moinydeHue, (U3NYECKME M XHUMHUYECKHE CBOWMCTBA, MPHUMEHEHUE
mIEI0YHO3EMETBHBIX METAUIOB M WX BAXKHEUIINX COEAMHEHUN (OKCHUIIOB, THUIPOKCHUAOB U
COJICH).

Bpemennass u mocTosiHHash KECTKOCTh BOJBI M CIOCOOBI YCTPAHEHUS KaXXJOTO W3 THIIOB.
HNouutsl.

Huuk. Ilonoxenne B mepuomgmyeckoil cuctemMe sneMeHToB JI. V1. MenaeneeBa u cTpoeHHs
aToMoB 1MHKa. Ero dusmdeckue m xumuueckue cporictBa. HaxoxxaeHue B mpupoje, molydyeHue
Y IpUMEHEHHUE IUHKA.

Okcua, THAPOKCHUL U COJIM LIMHKA: UX CBOMCTBA M MPUMEHEHHE.

Anromunuii. [Tonoxenue B nepuoanyeckoit cucreme anemMentoB Jl. . MeHneneeBa u ctpoeHus
aToOMOB amioMuHHUS. Ero ¢usnyeckue u XUMHUYECKHE CBOWCTBa. HaxoxaeHwe B MpuUpPOJIE,
MOJTYYCHHUE ¥ IPUMECHEHHE aTFOMUHUSI.

Oxcup, TUAPOKCUI U CONM ATIOMHUHHS (B KOTOPBIX TIOMHUHUNA HAaXOAWTCA B BUJE KaTHOHA U
AJTIOMUHATHI): UX CBOMCTBA U MpUMeHEeHHe. OpraHuYeCKrue COCTMHCHUS ATFOMUHUS.

Xpom. Ilonoxenune B mepuoaudeckor cucreMe sneMeHToB J[. M. Menneneesa u cTpoeHus
aTomMoB xpoMma. Ero ¢usnueckne u xumuueckne cBoiicTBa. Haxoxaenue B mpupoje, moiaydeHue
Y IPUMEHEHUE XpoMa.



CBoiicTBa, NOJIy4EHUE U IPUMEHEHNE BAXKHENIIINX COCUHEHUS XPOMA: OKCUIOB U TMAPOKCH]IOB
XpOMa, TUXPOMATOB U XPOMATOB IIEJIOYHBIX METAJIJIOB.

3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWMCTB OKCHUJOB MU THJIPOKCHUIOB XpOMa OT CTENEHH €ro
OKHUCIIEHUs. XPpOMAaThl U AUXPOMAThI, UX B3aUMOIIEPEXO/Ibl U OKHCIUTEIbHbBIE CBOMCTBA.
Mapraneun. [lonoxenue B nepruoandeckon cucreme siemeHToB . . MenzaeneeBa u crpoeHust
atomoB Mapranua. Ero ¢usmueckme W Xumudeckue cBOHCTBa. HaxokaeHue B mpupoe,
MOJIy4YeHUE U IPUMEHEHUE MapraHua.

Ilomy4yeHnue, CBOMCTBA M NPUMEHEHUE BAKHEUIIMX COCAMHEHUM MapraHua: OKCHUIOB H
THIPOKCHIOB, COJId MapraHiila B pasin4Hoi crenend okucienus. Comm wmapranma(VIl),
3aBUCUMOCTb UX OKUCIIMTEIbHBIX CBOWCTB OT CPENIbI paCTBOPA.

Keuaeszo. [lonoxenue B nepuognueckoil cucreme anemeHToB [I. 1. MenaeneeBa u crpoeHus
aToMoB xene3a. Ero pusnueckue u xumuueckue cBoiictBa. Haxoxxaenue B mpupo/e, mosyyeHue
(uyryHa u cTanu) U npuMeHeHue sxkenesa. [lomydeHue, cBONCTBAa M MPUMEHEHUE Ba)KHEHUIINX
coenunenuit xenesa(ll) u (ll): oxcumos, ruapokcunos, coneil. KomrsiekcHble COeAMHEHUS
Kenesa.

JemoncTpanuu. OOpasibl MIENOYHBIX METAUIOB. B3ammojeicTBue IIETOYHBIX METAIJIOB C
BO/IOM. Peakius okpaluBaHus IUIAMEHU COJISIMU IIeNTOYHbIX MeTaiuioB. O0Opas3isl MetamioB I1A-
rpymnmsl. BzaumoneicrBue Kaibuys ¢ BOJOW. ['opeHre mMarHus B BOJ€ U TBEPIOM YIIIEKHCIOM
ra3ze. KadecTBeHHble peakIMM Ha KaTHOHBI MarHus, Kajblus, Oapus. Peakuuu okpamivBaHus
1aMeHu coisiMu MetawioB |IA-rpynmel. [lomyuenue x€cTkoil BOAbI U yCTpaHEHHE KECTKOCTH.
[Tonyuenue u wuccienoBanue cBodcTB ruapokcuga xpoma(lll). OxkucnutenbHble CBONCTBA
quxpomara Kaiaus. OKHUCIUTENbHbIE CBOMCTBa IepMaHraHara kaiaus. JlabopaTopHbie ONBITHI.
KauecTBeHHBIE peakIiK Ha KaTUOHBI ME/IU U cepedpa

[ToyueHue W wuccienoOBaHUE CBOMCTB THMJpOKCHJA LUHKA. B3aumonelcTBue aatOMUHHUS C
pacTBOpaMH KUCIOT W 1ienoudeld. [lonyueHue um u3ydeHue CBOWCTB THIPOKCUIA AITFOMUHUA.
Komnexknusa xeme3oconepkaliux pyd, 4YyryHa W crand. IlomydeHue HepacTBOPUMBIX
TUAPOKCHU/IOB JKeJe3a U U3ydeHUe uX cBOUCTB. [loayueHne KOMILUIEKCHBIX COEIMHEHUI JKele3a.
IIpakTnyeckas padora 12. Pemenue skcnepuMeHTaldbHbIX 3anad o teme «llomyuenue
COEIMHEHUI METAJJIOB U UCCIIEIOBAHUE UX CBOMCTBY.

IIpakTuyeckass padora 13. Pemienue skcnepuMEHTANIBHBIX 3adad mo Temam: «MeTramibsl»y U
«Hemerayby.

Coneprkanue TeM y4eOHOro Kypca

Pa3znen yuebHoro | Kon-so | @opmbl opranuzanuy y4yeOHBIX 3aHSITHH, OCHOBHBIE BH/IbI
Kypca 4acoB | y4eOHOH eATeIbHOCTU

CTPOEHHUE ATOMA. | 104 AprymMeHTHpOBaTh  CJIO)KHO€  CTPOEHME  aromMa |
[HEPUONYECKHUI COCTOSITENIbHOCTh PA3JIMYHBIX MOJEJEH, OTPa)KarolUX 3TO
3AKOH CTPOEHHUE.

n @opMyIHpOBaTh MOCTYJIaThI bopa.

I[MEPUOANYECKAA XapakTepus3oBaTb  KOPIIYCKYJISPHO-BOJIHOBOM  Jyalu3M
CUCTEMA YacCTHULl MUKPOMUpA.

XUMMNYECKHUX XapakTepu3oBaTb COCTaB saepHOro saapa. OnuchIBaTh
OJIEMEHTOB 1. W. COCTOSTHHE 3JICKTPOHA B aTOME.

MEH/IEJIEEBA PaznuuaTh MOHATHS «OPOUTAIBY U «IJIEKTPOHHOE 00JIaKO».

KnaccudumupoBars opouTanu u OmuckIBaTh UX.
VYcraHaBnMBaTh ~ B3aUMOCBSI3U  MEXKJIY  KBAaHTOBBIMU
YHUCJIaMU U CTPOCHHUEM AJIEKTPOHHON 000JIOUKH aToma.
OcCylecTBISITh  BHYTPUIIPEAMETHBIE CBSI3U C  KypCcoOM
OCHOBHOM IIKOJIBI U KypCOM OPTaHUYECKOW XUMHH.
OnwuceIBaTh CTPOCHUE DIEKTPOHHBIX 000JI0YEK aTOMOB.
3anuchiBaTh 3JEKTPOHHBIE M AJNEKTPOHHO-TpaduyecKue
(bopMyIIbI aTOMOB XUMUYECKUX JIEMEHTOB.
DopMyJIUPOBATh MEPUOJNYECKUN 3aKOH B COOTBETCTBUU C




Bo33penusimu  J[. M. MengeneeBa W COBPEMEHHBIMU
NpeJCTaBICHUAMU. PackpbpiBaTh  (U3UYECKUH  CMBICTT
MOPSIKOBOTO HOMEpa »dJIEMEHTa, HOMEpa Iepuoja |
TPYIIIBL.

OOBACHATD IIEPUOANYECKOE U3MEHEHUE CBOICTB
XMMHUYECKHX D3JIEMEHTOB OCOOCHHOCTSMHU CTPOCHHUS UX
aToMoB. ONHUCBIBAaTh CBOMCTBA 3JIEMEHTOB M 00pa30BaHHbIX
MMH  BEIIECTB HAa OCHOBAaHUU UX IIOJIOKEHUSA B
NEPUOINYECKON CUCTEME.

XapakTepu3oBaThb 3HAYCHHE IMEPUOJUYECKOIO 3aKOHA U
NEPUOINYECKON CUCTEMBI.

BbIIONHATE TECThl M yNpPaKHEHMs], pelaTh 3aJaud U
YIPaXHEHUS 110 TEME.

[TpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTH)KEHUH B YCBOCHUU
TEMBI.

KoppektupoBarb cBOM 3HaHHA B COOTBETCTBUU C
IUIAHUPYEMBIM PE3YJIBTATOM.

XUMHNYECKAA
CBA3b 1 CTPOEHUE
BEIECTBA
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ApryMeHTHpOBaTh 00pa30BaHWE XUMHUECKOW CBSI3U Kak
pesyipTaTa B3aUMOJEHCTBUS aTOMOB, IPUBOASIIEE K
00pa30BaHUIO MOHOB, MOJIEKYII U PaUKAJIOB.

JlaBaTh OCHOBHBIE XapAaKTEPUCTUKN XUMUYECKOU CBSA3H.
PackppiBaTh MeXaHHU3M 0Opa30BaHMsI MOHHON XMMHUYECKON
CBSI3H.

VYcraHaBnuBaTh  3aBUCHUMOCTb  (PU3MYECKMX  CBOWCTB
BEUIECTB OT THUIIA KPUCTAININYECKON PEIIETKH.

OnuceiBaTh KOBAJEHTHYIO CBSA3b.

Xapaktepu3oBaTb €€ OCOOCHHOCTHM M MEXaHHU3MbI

oOpa3zoBaHwusl.
Knaccudunuponatb KOBAJICHTHYIO CBSI3b o
DIIEKTPOOTPHUILIATEIIFHOCTH,  KPaTHOCTHU  ©  CIOCOOY

HepeKpbIBaHUS OpOUTATICH.

VYcraHaBnuBaTh  3aBHCHUMOCTh  (PU3MYECKMX  CBOMCTB
BEUIECTB OT THUIA KPUCTAIIINYECKON PEILETKH.
XapakTepu3oBaTb KOMIUIEKCHbIE COEAMHEHMS M HX
CTpPOEHHE Ha OCHOBE Teopuu BepHepa.

KnaccugpunupoBaTe KOMIUIEKCHBIE COEAMHEHUS

Ha3zpiBaTh 3TH COEIMHEHUS B COOTBETCTBHM C IIPAaBHJIAMU
Homenkiarypel IUPAC.

3anuceIBaTh YpaBHEHUs peakuui JUCCOLALNU
KOMIUIEKCHBIX COEIMHEHUH.

PackpeiBaTb  poiib  KOMIUIEKCHBIX  COEIMHEHUH B
XUMHYECKOM aHaJIN3€, IPOMBIIIJIECHHOCTH, IPUPOJIE.
OnuceIBaTh METANINYECKYIO XUMUYECKYIO CBSI3b.
XapaxkTepu3oBarh 001IMe PU3NYECKUE CBONCTBA METAIIIIOB.
VYcraHaBnMBaTh 3aBHCHUMOCTb MEXKAY BHMJIOM XUMHYECKON
CBSI3U, THUIIOM KPHUCTANIMYECKON PEIIETKH U CBOWCTBAMM
METAJIJIOB.

XapakTepu3oBaTh arperaTHbleé COCTOSIHHS BEIIECTB Kak
(GYHKLMIO YCIOBUHM MX HAXOXAECHUS B OKpYXKarolei cpere.
OrnuceIBaTh B3aUMOCBSI3b ()a30BbIX IEPEXO/I0B BEILIECTB.
PackpbIBaTh poiib (a30BBIX MEPEXO0B BELIECTB B MPUPOJIE
Y UCKYCCTBEHHOM cpeJie.

OnucelBaTh  BOJOPOJHYIO CBSI3b M pasziauyarb €€
Pa3HOBUIHOCTH.




XapakTepru3oBaTh 3HAYEHUE BOJOPOJHBIX CBSI3EH A
onucaHus (U3NYECKUX CBOWCTB BEIIECTB M OpraHU3AllUU
CTPYKTYPBI OMOTIOJIUMEPOB.

Paznuuare TUNBI MEXMOJIEKYJISPHOTO B3aMMOJCUCTBUS
BEIIIECTB.

HccnenoBaTh CBOMCTBA KOMIUIEKCHBIX COSIMHCHUM.
HaGnmronate  XuMuveckue sBIEHUS U (PUKCHPOBATh
pe3ynbpTaThl HaOmoaeHui. @opMynupoBaTh BBIBOABI HA UX
OCHOBE.

BbIMONHATE TECTHI U YIPAXKHEHUS, pelIaTh 3aJja4M M0 TEME.
[TpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTH)KCHUM B YCBOCHUH
TEMEL.

KoppektupoBatb cBOM 3HaHUA B COOTBETCTBUM C
IJIAHUPYEMBIM PE3YJIbTATOM.

JAUCIIEPCHBIE 9y OnuceiBaTh XUMHYECKUE CHCTEMBI M JIUCIEPCHBIE B
CUCTEMBI " YaCTHOCTH.
PACTBOPBI PaznuuaTh  TOMOr€HHBIE UM TE€TEPOrCHHBIE  CMECH,
JMICTIEPCUOHHYIO CPEY U JHCTIEPCHYIO (azy.
KnaccugunupoBars qucrepcHble CUCTEMBI.
PackpeiBaTh poJsib KOJUIOMAHBIX CHCTEM B IMpUPOJE, Ha
IPOU3BOJICTBE, B MEIULIUHE U OBITY.
XapakTepu30BaTh pacTBOP KaK TOMOT€HHYIO CUCTEMY.
Hcnonbs3oBarh KOJIMYECTBEHHBIE XapaKTepUCTUKU
COJIEp’KaHUsl PAcTBOPEHHOIO BEILIECTBA B PACTBOPE IPHU
pELIEHNN PACYETHBIX 3aa4.
I'oroBUTH  pacTBOPBl  PA3IMYHOM  KOHLEHTpaUUUd U
ONpPEAENIATh KOHUEHTPALUIO KUCIOTH TATPOBAHUEM.
BbINONMHATE TECTBI M YNpaKHEHMs, peIlaTh 3aJadyu 110
TEMeE.
[TpoBoaUTh  OLIGHKY  COOCTBEHHBIX  JOCTH)KEHHH B
YCBOECHUHU TEMBI.
KoppektupoBarb cBOM 3HaHHA B COOTBETCTBUU C
IJIAHUPYEMBIM PE3YJIbTaTOM.
3AKOHOMEPHOCTH | 94 Xapakrepus3oBaTh TEPMOJAUHAMUYECKYIO CUCTEMY.
[TPOTEKAHUA Hcnonbs30BaTh MOHATHE DHTAIBINHU JUISL XapAaKTEPUCTUKU
XUMHNYECKUX TEIUIOCOAEPKAHUSI CUCTEMBI.
PEAKIUI " @opMynIHMpoBaTh  MEPBOE  HAYAJIO0  TEPMOJIMHAMHKHU.
OU3NKO- OnuceIBaTh N30XOPHBIA U U300apHBI MPOLIECCHI.
XUMHNYECKUX Paznuuate  XuMuuYeckue  peaklMd MO0  TEIIOBOMY
ITPOLECCOB apdexTy. XapaKkTepu30BaTh SHTAIBIHIO.

@opMynupoBaTh 3akoH l'ecca W CleICTBHS W3 HETO.
ITpou3BOAUTE PaCUET HHTABIIUU PEAKLIUU.
Xapakrepu3oBarb SHTponu. DopMynupoBaTh BTOPOE U
TPEThE Hayalla TEPMOJIUHAMUKHU.

ApryMEeHTHpOBAaTh  BO3MOXXHOCTb  CaMOIIPOU3BOJIBHOIO
IIPOTEKAaHUs XUMHUYECKUX pEaKIUhd U IOATBEPKIATb HX
pacuéramu.

XapakTepus3oBaTb CKOPOCTb XUMHUYECKOW peakuu U
IpeJIaraTb €AMHULBI €€ U3MEPEHHUS.

@opMyIMpPOBaTh 3aKOH JEHCTBYIOLIUX MAacC U ONPEACIAThH
TPAHMIIBI €r0 IPUMEHUMOCTH.

PaznuuaTh roMo- M TeTeporeHHbIe MPOLECcChl U (HaKTOPHI,
BIIMSIOIINE HA CKOPOCTh UX MMPOTEKAHUS.

@®opmynupoBarhk npaBwiio Baut-I'opda u  onpenensith




TPAHMITBI €TO PUMEHUMOCTH.
XapakTepu3oBaTb OCOOCHHOCTH KWHETHKH TeTePOTEHHBIX
XUMHUYECKUX PEaAKIUM.

XapakTepu30BaTh KaTallu3 U KaTaau3aTophl Kak (haKTopbI
YIPaBJICHUS CKOPOCTHIO XMMHYECKOMN pEaKITuu.

OnuceiBaTh  MEXaHU3Mbl TOMO-, TE€TEPOreHHOT0 U
(bepMEHTaTUBHOTO KaTaJIU30B.
[IpoBoauTh,  HAOMIOMATH,  OMKWCHIBATH  XUMHUYCCKHUI

SKCIIEPUMEHT U JIeaTh BbIBOJIbI HA €70 OCHOBE.

OnuceiBaTh XMMUYECKOE pPaBHOBECHE, KaK JMHAMUYECKOE
COCTOSIHE€ XUMHUUYECKOU CUCTEMBI.

®opmynupoBars npuHuun Jle Illatense u npemnararb
CIocoObl CMEUIECHUSI paBHOBECHSI OOPATHUMbBIX XMMHUYECKUX
peaKkUuii Ha €ro OCHOBE.

XUMMNYECKHE
PEAKIIMN B
BO/IHbBIX
PACTBOPAX
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XapakTepu3oBaTh BOJAYy Kak Cia0blii  3JIEKTPOIMT U
BOJIOPOJHBIN [10Ka3aTelb, KaK KOJIMYECTBEHHYIO
XapaKTEpUCTUKY €€ AMCCOLUALMK U CPEXbl pacTBOpA.
PackpsiBath CYIIHOCTb  pEaKUui B pactBopax
IEKTPOJINTOB KaK  PE3yJabTaT B3aUMOACHCTBHS HOHOB.
OTpaxkaTh 3TO C IOMOIIBIO HOHHBIX YPaBHEHUH.
XapakTepu30BaTh KUCJIOTHI, KaK COCIUHEHMS, Pa3/InyHbIC
10 COCTaBY, TUILYy 00pa3yIOLIUXCs IPU 3JIEKTPOITUTHUECKON
JUCCOLMALMM HMOHOB, a TaKKe C IO3ULMHA IIPOTOHHON
TEOpUHU.

VYcTaHaBIMBaTh CONPSKEHHOCTh KUCJIOT M OCHOBaHUM.
OnuceiBaTh aM(OIIUTHI.

XapakTepu30BaTh  KJIACCU(PHUKALMIO OPraHUYECKUX U
HEOPraHWYECKUX KHUCJIOT, OCHOBAHWH, COJIEH, OCHOBHBIE
CHocoObl UX MOJYYEeHHUs U O0ILIMe XMMHUYECKHE CBOMCTBA B
CBETE TEOPUM DJIEKTPOJIMTUYECKOM JIucCOLMalUU U
IIPOTOJIUTUYECKON TEOPHUH.

Bbiiensate 0COOEHHOCTM pEakIMil CepHOM U a30THOM
KHCJIOT.

CobutoiaTh npaBuiia TEXHUKH O€30MacHOCTH IpU paboTe C
71a00paTOPHBIM 000opy/JI0BaHUEM, HarpeBaTeIbHbIMU
npuOopaMy, XUMHYECKMMM pEaKTHUBAMHU. OKOHOMHO U
HKOJIOTUYECKU TPAMOTHO 00paIlaThCsl ¢ HUMH.

OnuceIBaTh rUAPOSIN3 KaK OOMEHHBIN IpoIeCC.

OTtpaxkaTh €ro ¢ MOMOUIbI0 YpaBHEHUM.

Paznuuate Tunbel ruaponusa. IlpenckasbiBaTh pEeAKIHIO
CpeJibl BOJHBIX PACTBOPOB COJIEH.

HabGmronate XuMuyeckue sBJIEHUS U (PUKCHUPOBATh
pe3yibTaTel HabmroaeHuil. PopMynUpOBaTh BBIBO/IBI HA MX
OCHOBE.

BBINOTHATE TECTHI M YIPAXXHEHUS, PEIIATh 3a]1a4H 110 TEME.
[IpoBOAUTH OlLIEHKY COOCTBEHHBIX JOCTUKEHUM B YCBOCHUU
TEMBI.

KoppektupoBarb cBOM 3HaHHA B COOTBETCTBUU C
IJIAHUPYEMBIM PE3YJIHTATOM.

OKUCJIUTEJIBHO-
BOCCTAHOBUTEJIb
HBIE [MTPOILIECCHI

9yq

OTnMuaTh UX OT peakiuii oOMeHa.

3anuceiBaTth ypaBHeHus OBP ¢ mnomompio MeTon0B
ANIEKTPOHHOTO OalaHCa M MOTYPEaKIIH.

XapakTepHu30BaTh OKHCIUTEIbHO-BOCCTAHOBUTENILHBIE
MOTEHITHAIIBL.




OnuceiBathb JNIEKTPOJIN3 KaK OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIN MPOLIECC.

OOBACHATH KaTOIHBIE U aHOJHBIE MPOLIECCHl C MHEPTHBIMU
Y aKTUBHBIMH 3JIEKTPOAAMHU.

3anuchIBaTh CXEMbI U YPABHEHUS JIEKTPOJIN3A

pacIiaBoB U pacTBOPOB 3JIEKTPOJIUTOB.

XapakTepHu30BaTh NPAKTHYECKOE 3HAYEHHUE IEKTPOJIN3A U
€ro OCHOBHbBIE HAIIPABJICHUS.

XapakTepHu30BaTh TalbBAHUYECKUE DJIEMEHTBI U JpYyrue
XUMHUYECKUE UCTOYHUKHU TOKA.

OnucelBaTh NMPOLECCH HA IEKTPOJAX B TaJIbBAHUYECKOM
JJIEMEHTE.

PackpeiBaTh pOIb XMMHUYECKMX HMCTOYHMKOB TOKa JUIS
IIPOU3BOJCTBEHHOM U MIOBCEIHEBHOM KU3HU YEJIOBEKA.
XapakTepHu30BaTh KOPPO3UI0 METAJLUIOB KAK OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIN MPOLIECC.

Pa3nuyars THUIIBI KOPPO3HUH.

[Tpenyarate criocoOBI 3aIIUTHI METAJUIOB OT KOPPO3UH.
VYcTaHaBiIMBaTh 3aBUCUMOCTh MEXy KOPPO3HEH METAJIJIOB
U yCIIOBUSIMM OKPYKarOIEH CPeIbl.

BBINOIHATE TECTHI U YIPAXXHEHUS, PEIIATh 3a/1a4H 110 TEME.
[IpoBOAUTH OLIEHKY COOCTBEHHBIX JOCTUKEHUM B YCBOEHUU
TEMBI.

KoppektupoBarb cBOM 3HaHHA B COOTBETCTBUU C
IUIAHUPYEMBIM PE3YJIbTATOM.

HEMETAJUJIbI
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AprymMeHTHpoBaTh JIBOMCTBEHHOE IIOJIOKEHUE BOJOpOJa B
NEPUOANYECKON CUCTEME XUMHUECKUX JIEMEHTOB.
CpaBHUBaTh  CBOMCTBAa BOJOpOAa CO  ULICJIOYHBIMHU
MeTaJlJIJaMH1 U TaJIOT€HAMHU.

XapakTepu3oBaTb HM30TONBI BOJOPOJA, HAXOXKICHUE B
HOpUPOJIE, CTPOEHHE MOJIEKYNbl, (U3NYECKUE CBOICTBA,
BOCCTAHOBUTEJIbHBIE M OKUCIIUTEIIBHBIE CBOMCTBA.
OnuceiBaTh MOJIyYe€HHE BOAOpOAa B JaboOpaToOpuu U
IIPOMBILUIEHHOCTH U €r0 IPUMEHEHHE.

XapakrtepuzoBarb  VIIA-rpynmy rajaoreHoB B IUIaHE
CpaBHEHUS CTPOCHHUS aTOMOB u KpHCTAaJUIOB,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOWCTB.

BBIABIIATE 3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB raJIOT€HOB
B IpyTMIIE.

OnuceiBaTh CIOCOOBI MOJNYYEHUS U OOJACTH NPUMEHEHUS
raJIOT€HOB U UX COCIUHECHUI.

XapakTepru3oBaTh CTPOEHHE MOJIEKYJI, CBOMCTBA
rajJoreHOBOJIOPOIHBIX KUCIOT U CIOCOOBI MOTYYESHHUS.
VYcraHaBiIMBaTh 3aBUCHMOCTb KHCIJIOTHBIX CBOWMCTB 3THX
COCIMHEHUN OT BEIWYMHBI CTEIICHU OKUCIIEHUS U pajauyca
aToma rajoreHa.

W nenTuduumupoBats rajloreHu1-uoHbI.

[IpoBonuTh, HaOMIOAATP W OMHUCHIBATH XUMHYECKHUH
JKCIIEPUMEHT.

XapakTepru3oBaTh OKCH/IBI, KHUCJIOPOJICOAEpIKALIUE
KHMCIIOTBl XJIOpPA M MX COJHU: CBOMCTBA, IIOJIy4YE€HUE U
IIPUMEHEHUE.

CpaBHUBaTh  CTpPOEHME  aTOMOB ¥  KpPHUCTaJUIOB,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA




XaJIbKOI'€HOB.

VYcraHaBIMBaTh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB
XaJbKOT'€HOB B IPYIIIIE.

XapakTepu30BaTh aJUIOTPOIHUIO KUCIOPOJa, HAXOXKIECHUE B
IPUPOJE, CTPOEHHE MOJEKYJ]1 KHCIOpoAa U  O030Ha,

dusnueckue CBOIICTBa, BOCCTaHOBUTEJIbHbBIE u
OKHCIIUTEIbHBIE CBOMCTBA KUCIOPO/A.

OnwuceIBaTh MONy4YeHHE KUCIOPOIa M 030HA B J1a0OpaTopuu
Y IPOMBILUIEHHOCTH U UX IPUMEHEHUE.

XapakTepu3oBaTb ~ CTPOEHME  MOJIEKYJbl  IE€pPOKCHJa
BOJOPOAA M  €ro  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHYIO
IBOMCTBEHHOCTD.

OnuceiBaTh 001aCTU MPUMEHEHUS U TIOJIy4YeHHE TIepOKCUIa
BOZOpPOAA.

XapakTepu3oBaThb CTPOCHHE aTOMa U CTEINEHU OKUCIECHUS
Cepbl KaK (YHKIUIO €r0 HOPMAJIBLHOTO M BO30YXIEHHOTO
COCTOSIHMIA.

OnuceBaTh AJUIOTPOMHBIE MOJUQPHUKAIMH CEPhl M HX
CTPOEHHUE.

OOBSACHATH OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
cepbl U KOHKPETU3UPOBATh UX XUMUYECKUMH PEAKIUSIMHU.
PackpbIBaTh HAXO0XKACHHUE CEPHI B IPUPOJIE, €€ TIOJIYUCHUE U
IIPUMEHEHUE.

XapakTepu3oBaTh CTPOEHUE MOJIEKYJbI CEpOBOJOpOAa U
MIPOTHO3UPOBATH BOCCTAHOBUTEIIbHBIE CBOMCTBA.
[TonTBepkaTh MX  ypaBHEHUSMU  COOTBETCTBYIOIIUX
peaKIuu.

OnucelBaTh NOJYyYEHUE W TNPUMEHEHHE CEpOBOAOpOAA U
CBOIICTBa CEPOBOJIOPOIHOM KUCIOTHI U CYIb(PUIOB.
WnentudunmupoBats Cyinb(pua-moHbl.

OnuceiBath cBoiicTBa okcuaa cepbl (IV) u cepHucroit
KHCJIOTHI, UX MOJIy4YeHHE U TPUMEHEHHE.

XapakTepHu30BaTb BOCCTAHOBUTEIIBHBIE CBOMCTBA OKCHJA
cepsl (IV) 1 KOHKpeTU3UpPOBATh UX YPABHEHUSIMH pEaKLIUU.
OnucelBaTh NOJyYEHUWE M NPUMEHEHUE JHOKCHIA CEpBI,
CEPHUCTOM KUCIIOTHI U CYIb(PUTOB.

PacniozHaBaTh cynb(UT-HOHBI.

XapaxTepuzoBatb okcu cepsl (VI) u cepHyro KUCIOTY Kak
KHCJIOTHBIE COEIMHEHUS.

[IporHo3upoBaTh OKUCIUTEIBbHBIE CBOMCTBA OKCHAA CEPbI

(VI) u cepHOIt KUCIIOTBI.

OnucelBaTh MOJIyu€HUE M MPUMEHEHHE TPUOKCUIA CEepbl,
CepHON KHUCIIOTHI U CYIb(HaTOB.

Nnentuduunponats Cynb(aT-nOHBI.

JlaBath 00I1yIO XapaKTEPUCTUKY THUKTOTEHOB.
CpaBHUBaTh  CTpOEHHME  aTOMOB M  KpPHUCTaJJIOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHbBIE CBOICTBa
MTHUKTOTE€HOB. VYcranaBnuBathb 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB MHUKTOTEHOB B IPYIIIIE.
XapakTepu30BaTh HAX0XKJIEHUE a30Ta B IPUPOJE, CTPOCHUE
MOJIEKYJIbI, €ro (pu3nuecKue cBOCTBA, BOCCTAHOBUTEIILHBIE
Y OKHCIIUTENbHBIE CBOKCTBA.

OnwuceiBaTh MONy4YeHHE a3oTra B JgabopaTopuu U
IIPOMBINIJIEHHOCTH U €r0 MPUMEHEHHE.




Xapaktepu3oBaTh (U3UYECKHE W XUMHUYECKHE CBOMCTBA
aMMHaKa Ha OCHOBE COCTaBa U CTPOCHHMS MOJICKYJIbI.
OnuceiBaTh J1a0OPATOPHBIA M MPOMBIIIICHHBIH CITOCOOBI
MoJIydeHus: amMMuaka.Pacro3HaBaTh KaTHOH aMMOHMUSL.
XapakTepu3oBaTh (U3NYECKHE U XHUMHUYECKHE CBONCTBA
COJIe aMMOHHUSI 1 UX TIPUMEHEHUE.

Knaccupunuposars oxcuabl a3ora. XapaKTepu3OBaTh
CTPOCHHE MOJIEKYIN, (U3NUYECKUE M XUMHYECKHE CBOMCTBA
OKCH/JIOB a30Ta.

OrnuchiBaTh CBOKWCTBA a30TUCTON KUCIIOTHI U €€ COJICH.
KonkpetusupoBaThb OKHUCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE
CBOMCTBA HUTPUTOB YPaBHEHMSIMU PEAKLUU.
XapakTepu3oBaTb CTPOCHUE MOJIEKYJbl, (QHU3NYECKHe U
XMMHUYECKHUE CBOWMCTBA a30THOW KHCIIOTBI KaK KHCIOTBHI U
CUJIBHOTO OKUCIIUTEIS, €€ MOIy4YeHUE U IPUMEHEHHE.
VYcraHaBnuBaTh ~ 3aBUCUMOCTh ~ MEXJY  CBOHCTBaMU
HUTPATOB U UX IPUMEHEHHUEM.

XapakrepuzoBarh  amiorpornmio  (ocdopa, crpoeHue
MoJleKyn Moaudukanmii, ux (U3NUECKUe CBOMWCTBA,
BOCCTAaHOBHUTEIIbHBIC U OKUCIIUTENIbHBIE CBOWCTBA (ocdopa,
HAaxO0’JICHUE B NIPUPO/JIE, IOJYYCHHE U IPUMEHEHHE.
CpaBHHBaTh CBOWMCTBAa  aJUIOTPOITHBIX  MOJIU(DHKAIHIA.
YcTaHaBIMBaTh B3aHMMOCBA3M MEXIYy okcuaamu (ocdopa,
dbocdopHbIMU KHCTIOTaMU U Pocharamu.

XapakTepu3oBaTh UX CBOWCTBA U IPUMEHEHHE.
Wnentudunmposars GpochaT-aHuOH.

HabmtoaTh ¥ ONMUCHIBATD XUMHUYECKHM SKCIIEPUMEHT.
JlaBaTh 0011110 XapaKTEPUCTUKY JIEMEHTOB

IVA-rpynmsl.

CpaBHHMBaTh QJUIOTPONHBIE MOIU(GUKAIUK YIiepoja II0
CTPOEHHUIO, CBOMCTBAM U IPUMEHEHUIO.

XapakTepu3oBarh OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA yIiiepoJa.

OnuceiBaTh CTPOEHUE MOJIEKYJ, CBOWMCTBA, TMOJYYECHHE M
MIPUMEHEHUE YTapHOTO U YIJIEKUCIIOro I'a30B.
XapakTepru3oBaTh CBOICTBa KapOOHATOB 51
rupokapOonaroB. [IpuBoauTh TpHUMEPHl BaKHEHIINX
MpeJCTaTeNIeld CONEN YTOJbHOM KUCIOThHI U UX 3HAYEHHUE.
OnuceiBaTh  BOCCTAHOBUTEIBHBIE W OKHUCIIMTEJIbHbBIC
CBOICTBAa KpEMHHS, €ro HaxOoXJEHUe B MPHUPOJE,
MOJTy4YeHUe ¥ 00JIaCTH MPUMEHEHHUSI.

VYcraHaBiuBaTh B3aUMOCBS3U MEXKIY OKCHIAMH KPEMHUS,
KPEMHHMEBBIMM KHUCIOTaMU U cuiIukaramu. ONUCHIBaTh
MPOJYKIMIO CUJIMKATHOM MPOMBIIIIEHHOCTH.
[IpakTndeckass paboTra TO  MOJNYYCHHIO  OKCHJIOB
HEMETAJIJIOB U UCCIIEJJOBAHUE UX CBOUCTB..

BbINONHATE TECTHI U YIPAXKHEHUS, pelIaTh 3aJJa4H MO TEME.
[IpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTHKCHUM B YCBOCHUH
TEMBI.

KoppektupoBaTh CcBOM 3HaHUS B COOTBETCTBHH C
MJIAHUPYEMBIM PE3YJIbTATOM.

METAJIIBI
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OOBSICHIATH 3aKOHOMEPHOCTH M3MEHEHMsI (U3NYECKUX U
XMMHUYECKUX CBOMCTB LIEJIIOYHBIX METAJUIOB B 3aBUCUMOCTH
OT UX aTOMHOTO HOMeEpa.




XapakTepu30BaTh HaXOXKJEHHE B MPHUPOJE, NOIY4YEHUE U
NpUMEHEHHE MIEJOYHBIX METaUIoB B CBeTe OOMIero,
0COOEHHOT0 ¥ €IUHUYHOTO.

OnuceiBaTh ~ OMHApHBIE  KUCIOPOJIHBIE  COCTUHEHUS
IIEJOYHBIX METAJUIOB M YCTaHABIUBATb I'€HETUYECKYIO
CBS3b MEXK/Y COCITUHEHUSIMHU.

XapakTepu3oBaTb ~ CBOWCTBA  METAJLIOB, OKCH/IOB,
TUAPOKCUAOB W COJEH IIENOYHBIX METalIoB M HX
IPUMEHEHHE.

WnenTudunupoBaTts COCIUHEHHS INEIOYHBIX METaJIIOB.
HaGnronate 1 onuchIBaTh XMMUYECKUN SKCIIEPUMEHT.
XapakTepu3oBaTh CTPOEHUE aTOMOB, (usmueckue u
XMMHYECKHE CBOWCTBA MeJIU U cepedpa.

MX COCOUHEHHI.

OnuceiBaTh  CBOMCTBA M NPUMEHEHHE OKCHUAOB U
BaOXHEHIIMX cosell cepeOpa u Meau. Pacrmo3naBath
KaTHOHBI MeI1 U cepelpa.

JlaBaTh 00I11YI0 XapaKTEPUCTUKY FIEMEHTOB

IIA-rpynnbl Ha OCHOBE UX IOJIOKEHMSI B NEPHOANYECKON
cucreMe oiaeMeHtoB J[. M. MenneneeBa u crpoeHus
aTOMOB.

VYcraHaBnuBaTh 3aKOHOMEPHOCTH M3MEHEHMsI CBOWMCTB B
[TA-rpynme.

XapakTepu30BaTh HaX0XKJEHUE B IPHUPOJE, MOITYYEHHE U
OpPUMEHEHHE IIEI0YHO3EMENIbBHBIX METallIoOB B CBETE
00111eT0, 0COOEHHOTr0 ¥ €IMHUYHOTO.

OnuceiBaTh ~ OMHApHBIE  KUCIOPOJIHBIE  COEIUHEHMS
MIENTOYHO3EMENbHBIX ~ METAJUIOB M yCTAaHaBIUBAaTh
IEHETHUYECKYIO CBSA3b MEXKYy UX COCTUHEHUSIMHU.

XapakTeprus3oBaTh CBOICTBa METAJUIOB, OKCHUJIOB,
TUAPOKCHJIOB U COJEM IIENOYHBbIX METaIOB U HX
MIPUMEHEHUE.

NnentuduuupoBaTh COEAMHEHNS MarHusl, KalbIus, Oapusl.
XapakTepu3oBaTh BPEMEHHYIO M TOCTOSHHYIO KECTKOCTh
BOJbl. YCTaHaBIMBATh B3aUMOCBS3b MEXIY HpPUYMHAMU
KECTKOCTU U crioco0amu e€ yctpaneHus. ONuChIBaTh BpeT
JKECTKOM BOJBI.

OnuceiBaTh CTPOEHUE aToMa, (PU3MUYECKHE XUMHUYECKHE
CBOMCTBA, MOJIy4YEeHUE U IPUMEHEHUE ITMHKA.
AprymeHTHpOBaTh aM(OTEpHbIE CBOHCTBAa OKCHUIAa U
TUAPOKCH/IAa  IMHKA  XUMHUYECKUM  HKCIIEPUMEHTOM.
XapakTepu3oBaTh KOMIUIEKCOOOpa3oBaHHE Ha MpHUMeEpe
LMHKATOB.

OnuceiBaTh CTPOEHUE aToMa, (PU3MUYECKHE XUMHUYECKHE
CBOMCTBA, MOJIYYEeHUE U MPUMEHEHUE AIFOMUHUSI.
AprymeHTHpoBaTh aM(OTEpHbIE CBOICTBAa OKcHIAa U
TUAPOKCHIA ATIOMUHUS XUMUYECKUM HKCIIEPUMEHTOM.
XapakTepu3oBaTh KOMIUIEKCOOOpa3oBaHHE Ha MpHUMeEpe
AJTIOMHUHATOB.

XapakTtepu3oBaTh XpOM IO €ro  TIOJOXCHUI0 B
nepuoauueckoi cucreme anemeHToB . M. Menneneesa u
CTPOCHHUIO aTOMOB, (PM3WYECKHE M XWMHUYECKHE CBOMCTBA,
MOJIydeHUe M TpuMeHeHue  xpoma. lIporHosupoBaTh
CBOMCTBAa  BaKHEWIIMX  cOelMHEHUH  (OKCHIOB |




TUAPOKCUAOB XpOMa) B 3aBUCUMOCTH OT CTENEHHU
okucieHus xpoma. [IpoBoauTh, HAOMIOAATh M OMHCHIBATH
XUMUYECKUM SKCIIEPUMEHT.

XapakTtepu3oBaThb MapraHell IO €ro IOJIOKEHUIO B
nepuoauyeckoit cucreme snemeHToB J[. M. Menaeneesa u
CTPOCHHUIO aTOMOB, (PU3UYCCKUE M XUMHUYECKHE CBOICTBA,
MOJIy4YeHUE ¥ MPUMEHEHUE MapraHua.

[IporHo3upoBarh CBOMCTBA BaXXHEHIIMX COCIMHEHUU
(OKCHUIIOB, TUAPOKCUIIOB U COJIEH MapraHiia) B 3aBUCUMOCTH
OT CTETICHU OKHUCJICHHSI MapraHIia.

XapakTepus3oBaThb JKEJIE30 IO €ro IOJIOKEHUI0 B
nepuoanudeckon cucreme anementos [I. . Menneneesa u
CTPOCHHUIO aTOMOB, (PU3WYECKHUE U XUMHUYECKHE CBOICTBA,
[0JIyuyeHue (YyryHa U CTalli) U IPUMEHEHUE XKele3a U €ro
CILJIaBOB.

[IporHo3upoBarh CBOMCTBA BAKHEHMIIMX  COCIWHEHUU
(OKCHJIOB W THJIPOKCHJIOB Kejie3a) B 3aBUCUMOCTU OT
CTETIIEHH OKUCIICHUSI JKee3a.

PacnioznaBate katronsl xxenesa (1I) u (III).
DKCIEepUMEHTATBHO I10JIy4aTh Haubosee
pacupoCTpaHEHHbIE COCJUHEHUs METAUIOB M M3y4aTh HUX
CBOMCTBA.

BeicTpanBaTh 1UIaH aHalv3a KAaueCTBEHHOI'O COCTaBa
COEIMHEHUI METAJUIOB U HEMETAJLIOB.

BBINONHATE TECTHI U YIPAXKHEHUS, pelIaTh 3aJa4H O TEME.
[IpoBOUTH OLIEHKY COOCTBEHHBIX JOCTH)KCHHI B YCBOCHUU
TeMmbl. KoppekTupoBaTh CBOM 3HAHHMS B COOTBETCTBUHU C
TJIAHUPYEMBIM PE3YJIbTATOM.

PE3EPBHOE BPEMSI
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BbINOIHATE TECTHI ¥ yIpaXKHEHUS], PELATh 3a1a4u 10 TEME.
[TpoBOAUTD OLIEHKY COOCTBEHHBIX JOCTUKEHUN B YCBOSHUU
teMmbl. KoppekTupoBaTh CBOM 3HAHHMS B COOTBETCTBUHU C
IIJIAHUPYEMBIM PE3YJIBTATOM.




Onucanue y4e0HO-MeTOAUYECKOI0 U MATEPUATBHO-TEXHUYECKOI0 o0ecrneyeHust
o0pa3oBaTeIbHOIO Mpouecca
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yray6. yposerb / O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocBemienue,
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YICHHKOB, B TOM YHCIIC U UCCIIECOBATEILCKOTO XapaKTepa.
6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MKOJIBHBIH TOPTAI CO CCHUIKAMH
Ha 00pa30BaTelIbHbIC CANTHI IO XHMHH.
7. www.periodictable.ru. COopHuK cTaTeii 0 XUMHYECKHX DJIEMEHTaX, HUTIOCTPUPOBAHHBIH
IKCTIEPUMEHTOM.
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