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1. OBIIASI XAPAKTEPUCTUKA IPOI'PAMMBI YUYEBHOM

JTUCHUATIIAHBI «Xamus»



1.1. O6sacTh NpUMEHeHHs] NPOrpaMMbl. IporpaMMa Y4eOHON JMCIUILIUHBI
«Xumus» aBisgercs 4acThio mporpammbl 35.01.01MacTep mo jiecHoMy X03SIHCTBY,
BXOJISITIIast B cocTaB yKpymHeHHOU rpynmbl nmpodeccnii(35.00.00 Cenbckoe, necHoe
U pBIOHOE  XO3SMCTBO) M pa3pabdOTaHHOM C  y4eToM  MPOTrpaMMBbI
o01eo0opa3oBaTelbHON y4eOHONW MUCIUIUIMHBI XHUMHS i1 PO eCcCHOHATBLHBIX
oOpasoBatenbHbIX opranu3anuii, Mocksa 2015 rog.

1.2. MecTo AHUCUMIUIMHBI B CTPYKType OCHOBHOI TmpodeccuoHAIbHOIMI
o0pa3oBaTe/IbHOM MPOrPaMMbI:

VYyeOHas paucUMIUIMHA «XUMHUA» H3y4daeTcs B o00meo0pa3oBaTeIbHOM IUKIIE
yuebHoro minaHa OIIOII CIIO nHa 06a3e ocHOBHOro ooOmero oOpa3oBaHUS C
noJiydeHueM cpeanero oomero odpasosanus (ITITKPC).

1.3. Heau u 3amaum y4eOHOUl TUCHMIUIMHBI — TPeOOBaHUS K pe3yiabTaTam
OCBOCHMS Y4eOHOM TUCHUIIIAHDI:

ConepkaHue TpOrpaMMbl  «XHMHS»  HampaBiI€HO Ha  JOCTHKECHUE
CIEIYIOIIUX HeJIeH:

. dbopMupoBanue y OOydYarOIIMXCA YMEHHUS OILICHUBATh 3HAYMMOCTH
XUMHYECKOT0 3HAHUS I Ka)KJI0T0 YEJIOBEKA,
. dbopMupoBaHue y 00y4aromumxcs eJIOCTHOTO MPEICTaBICHUS O MUPE

U POJIM XMMHUHM B CO3JIaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTHHBI MUPA;
YMEHUS OOBICHATh OOBEKTHI M MPOIECCHl OKPYKAIOIIEH IeUCTBUTEIBHOCTU —
MPUPOJIHOM, COIMATBHOM, KYJIbTYpPHOW, TEXHUYECKOW Cpebl, — HUCMIOJb3Yys IJIs
ATOTO XUMUYECKHUE 3HAHUS,

. pa3BUTHE Yy OOY4YaIOMIMXCA YMEHUM pa3nuuarh (PakThl U OILICHKH,
CpaBHUBATh OLIEHOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPHUSIMH OILIEHOK U CBSA3b
KpUTEpUEB C ONpENeNEHHOW CHUCTEMON IleHHOCTeW, QopMynupoBaTh U
000CHOBBIBATh COOCTBEHHYIO TTO3UIIHIO;

. npuoOpereHre o0y4arolMMHUCS OMbITa Pa3HOOOPa3HOUN NEATENBbHOCTH,
OIbITA MO3HAHUS U CaMOIO3HAHHUS;  KIIOYEBBIX  HABBIKOB,  HMMEIOLIUX
YHHBEpPCAIbHOE 3HAYCHUE JUISI Pa3IMYHBIX BHUJIOB JIEATEIHHOCTH (HABBIKOB
pemieHust TpoOseM, TPHHATHS pEIIeHWH, TOWCKa, aHaimu3a u o0paboTKH
uH(poOpMaIK, KOMMYHUKATUBHBIX HAaBBIKOB, HAaBBIKOB HM3MEPEHUH, HABBIKOB
COTPYJIHMYECTBA, HABBIKOB 0€30MaCHOTO OOpallleHuss C BElIeCTBaMH B
MIOBCETHEBHOM JKU3HN).

OcBoeHue cofiepKaHusl y4eOHOM NUCITUTUTUHBI «XUMUA», 00ecrieYnBaeT
JOCTUKEHUE CTYJIEHTaMU CIEAYIOLUX Pe3yabmanmos:



JIUYHOCHHDBIX .

. YyBCTBO TOPJOCTH U YBAXEHUS K HCTOPUU U JOCTHKEHUSM
OTEUYECTBEHHONM XHMMHMUYECKON HAyKH; XUMHUYECKHM TIPAMOTHOE TIOBEJEHUE B
npodeccoHaIbHOM NEATEIPHOCTH W B OBITY IpH OOpaIIeHHH ¢ XUMHYECKUMU
BeIllECTBaMH, MaTepraliaMi U MPOLECCAMM;

. TOTOBHOCTh K TPOJOJDKEHUIO O00pa3oBaHUSI U  TOBBIICHUS
KBaM(PUKAIMU B U30paHHOM npodeccuoHanbHOM NeATENbHOCTH U 0O bEKTUBHOE

OCO3HAHHUE POJIM XMMUUYECKUX KOMIIETEHLIUH B 3TOM;

. YMEHHUE HCIIOJIb30BaTh JOCTH)KEHUSI COBPEMEHHOM XHMMUYECKOH
HAyKH M  XUMHYECKUX  TEXHOJOTMH i1  TOBBILIEHUS  COOCTBEHHOI'O
MHTEJUIEKTYaJIbHOTO Pa3BUTHS B BHIOPAHHOW MPOQPECCUOHATIBHON JIEATEIbHOCTY;

MemanpeomMemuupix.

. UCIIOJBb30BAHUE PA3IMYHBIX BUJIOB IO3HABATENIBHOW JAEATENBHOCTU H
OCHOBHBIX HHTEIUICKTYaJIbHBIX ~oOmeparmii  (MOCTaHOBKa 3ajadd, (OpMYJIMPOBAHUE
TUNOTE3, AHAM3 W CHUHTE3, CpPaBHEHWE, OOOOILEHHE, CUCTEMATH3allvsl, BBIBICHUE
NPUYUHHO-CIICACTBEHHBIX CBSI3eH, TMOMCK aHAJIOroB, ()OPMYIIMPOBAHWE BBIBOZIOB) IS
peuleHuss IIOCTABICHHOM 33/aud, MPHMEHEHHE OCHOBHBIX METOJOB ITO3HAHUSA
(HaOxroleHWe, HAYYHBIA OKCIICPUMEHT) ISl W3Y4YCHUS PA3IUYHBIX CTOPOH
XUMUYECKHX OOBEKTOB U TMPOILIECCOB, C KOTOPHIMHM BO3HUKAECT HEOOXOTMMOCTh
CTaJIKUBAThCS B MpodeccuoHanbHOM cdepe;

. UCTIOJIB30BAHUE PA3TAYHBIX HMCTOYHMKOB [UISL TIOMYYEHHsS XUMHYECKOU
uH(OpMaIK, YMEHHE OLEHUTh €€ JOCTOBEPHOCTb ISl JOCTHKEHHUSI XOPOILMX
pe3yNbTaTOB B MpodeccuoHalIbHOU cdepe;

NPEeOMEmHbIX.

. C(POPMHUPOBAHHOCTh TIPEJCTABICHUA O MECT€ XMMHUM B COBPEMEHHOU
HAy4yHOM KapTUHE MHpA; MOHMMAHUE POJIM XUMHUA B (POPMHUPOBAHMM KpPYyro3opa u
(YHKLMOHATIBHON MPaMOTHOCTH Y€JIOBEKA ISl PeILICHHUs IPAKTUYECKUX 33/1aY;

. BJIQJICHUE  OCHOBONOJAralOUIMMU  XMUMHUYECKUMHU  HOHITHSIMH,
TEOpUSIMY, 3aKOHAMU M 3aKOHOMEPHOCTAMH; YBEPEHHOE IOJIb30BAHUE XUMHUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIMKOM;

. BJIQJCHUE  OCHOBHBIMM  METOJaMHM  HAy4YHOrO  IIO3HAHUS,
UCTIOJIb3YeMbIMU B XUMUH. HAaOMIOJICHNE, OMMCAaHNEe, M3MEPEHHE, SKCIIEPUMEHT; YMEHHUE
00pabaThIBaTh,00BSICHATh  PE3YNILTAThl MPOBEAEHHBIX OMNBITOB W JIENIaTh BBIBOJIBI,
TOTOBHOCTB M CIOCOOHOCTH MPUMEHSTh METO/IbI TIO3HAHUS TIPU PEIICHUN MPAKTUYECKUX
3azay,

. C(OPMUPOBAHHOCT, yYMEHHS JaBaTh KOJMYECTBEHHBIE OLEHKU U
MPOBOJIUTH PACYETHI [0 XUMUYECKUM (HOpMyJIaM U YpaBHEHUSIM;

. BIQJICHAE TMPaBWJIAMH TEXHUKM O€30MacCHOCTU TMPU  HCIIOIb30BAHUU
XUMHUYECKUX BEIIECTB;

. c(OPMHUPOBAHHOCTh COOCTBEHHOM TMO3UIMHM IO OTHOILIEHUIO K

XUMHUYECKON MH(OpPMAIHH, TIOTy4aeMOU U3 pa3HbIX HICTOYHHUKOB.



B npoiiecce 0cBOeHMS JUCHUILIUHBI Y YUYalUXCS TOHKHBI (hOPMUPOBATHCS 0011IHE

KOMIICTCHLIUH .

OK 1. IlonumMath CyIIHOCTh M COIIMANBHYIO 3HAYUMOCThH Oynmymiei mpodeccun,

MPOSABJIATH K HEW YCTOMYHUBBIA HHTEPEC

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JCSATEIBHOCTD, HCXOIS U3 1M M CITIOCOOOB

€C NOCTHIKCHUA, OIIPCACIICHHBIX PYKOBOJAUTCIICM.

OK 3. AnanuzupoBarh pabO4Yyr0 CUTYalMIO, OCYIIECTBISATh TEKYIIUA U UTOTOBBIN
KOHTPOJb, OLEHKY U KOPPEKIHIO COOCTBEHHOM JI€ATENbHOCTH, HECTH

OTBCTCTBCHHOCTD 34 PC3YJIbTAThI cBOCH pa6OTBI.

OK 4. OcymiecTBiATh MOUCK, aHAJIU3 U OLICHKY MH(POpPMaLMH, HEOOXOIUMOM s

IMOCTAaHOBKH U pCHICHUA HpO(i)CCCI/IOHaJ'IBHBIX 3aJla4d ¥ JIMYHOCTHOTO pa3BUTUSA

OK 5. HUcnonb3oBaTh MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUU IS

COBEPIICHCTBOBAHUS MTPOPECCUOHATBLHOMN AEATEIbHOCTU
OK 6. PaboTaTh B KOJUIGKTUBE U KOMAaHJE, O0IIAThCS C PYKOBOJICTBOM.

OK 7. OpranuzoBaTh COOCTBEHHYIO IEATEIBHOCTH C COOIIOJICHUEM TPEOOBaHMI

OXpaHbl TPYyJa U SKOJIOTUUECKON 0€30MaCHOCTH.

OK 8. HcnonHsATh BOMHCKYIO OO0S3aHHOCTH, B TOM YHCIE€ C MPUMEHEHUEM

MOJTyYEHHBIX MPOQECCHOHANBHBIX 3HAHUH ( /ISl FOHOIIICH ).

JIMYHOCTHBIC PE3yJIbTAThI
peaﬂ"3aul/ll/l l'lpOFpaMMbI BOCITMTAHUS
(IeCKpHIITOPBI)

Kon
JIMYHOCTHBIX
pe3yabTaToB
peanu3anuu
IIPOrpamMMBbl
BOCIITMTAaHUSA

Oco3Haromuii ce0si rpakJaHMHOM U 3allIUTHUKOM BEJIUKOM CTpaHbl

JP1

[IposiBnsOINNA AKTUBHYIO TPAXKIAHCKYIO IIO3HUIMIO, JIEMOHCTPUPYIOLIUN IPUBEPKEHHOCTH
IIPUHIUAIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMUYECKH AKTUBHBIN U y4aCTBYIOIINN
B CTYNCHYECKOM H TEPPUTOPUAIBHOM CaMOYINPABIECHUHM, B TOM 4YHUCIE Ha YCIOBHSX
I00pOBOJIBUECTBA, MPOJYKTUBHO B3aMMOJCHCTBYIOIIMKA M yJYaCTBYIOIIMHA B JESATEIBHOCTH
0OI11eCTBEHHBIX OpraHU3aIHii

JIP 2

Cobmofaronmuii  HOPMBI TPABOMOPSIIKA, CISAYIOUIMI uAeasaM TPakIaHCKOTO OOIIecTBa,
obOecrieueHus 0e€30MacHOCTH, MpaB U cB0oOoA rpaxkaaH Poccuu. JlosnbHBI K ycTaHOBKaM U
MPOSIBIICHUSIM TIPEICTaBUTENEH CYOKYIbTYp, OTJIMYAIOMIUNA MX OT TPYII C JAECTPYKTUBHBIM H
JICBUAHTHBIM TOBEACHUEM. JIeMOHCTpUPYIOIUN HENpUATHE W MPEayNpeKIAIoNINil colraIbHO
OTIaCHOE MOBEJCHHE OKPYKAIOIIUX

JIP 3

[IposaBasitomnii ¥ AEMOHCTPUPYIOIIMK YBaXKEHHE K JIIOASAM TpPYZa, OCO3HAIOIIMN IEHHOCTH
cobctBeHHoro Tpyna. Crpemsimuiicss K (GOpMUPOBAaHHIO B CETEBOM Cpele JIMYHOCTHO H
podeccuoHaTbHOr0 KOHCTPYKTUBHOIO «1IU(POBOro cieaa»

JIP 4

JIeMOHCTPHUPYIOLIUI NPUBEPKEHHOCTh K POJHOM KyJIbType, HCTOPUUYECKON NaMATH HAa OCHOBE
mobBu k Poamne, pomHOMY Hapoay, Majod pOAWHE, MPHUHATUIO TPAAWIMOHHBIX IIEHHOCTEH
MHOTOHALIMOHAJIBHOTO Hapoaa Poccun

JIP 5

HpO?IBHSIIOH_II/Iﬁ YBAXCHUC K JHOAAM CTApmICro IOKOJCHUSA W TOTOBHOCTb K YYaCTHIO B
COI_[I/IaJIBHOI\/'I MOAACPIKKE U BOJIOHTCPCKUX ABUKCHUAX

JIP 6




OCO3H3.IOIJ.IHI>1 NPHUOPUTCTHYHO IICHHOCTh JIMYHOCTH YECJIOBCKA, YBa)KaIOH_[Hﬁ C06CTBCHHYIO u
JYXKYI0 YHUKAJIBbHOCTD B PA3JIMYHBIX CUTYyallUAX, BO BCEX (bopMax " BUAaxX JCATCIbHOCTH.

JP7

[IposBrsromuii W JEMOHCTPUPYIOIIMM  yBa)X€HHE K  MPEACTABUTENSIM  Pa3IMYHBIX
STHOKYJIBTYPHBIX, COLIMATIbHBIX, KOH(ECCHOHANBHBIX U WHBIX Trpynn. CoONpUYACTHBIA K
COXPAaHEHHUIO, TMPEYMHOXEHHUI0O M TPAHCIALUMUM KYJIbTYPHBIX TpaAulUAd W LEHHOCTEH
MHOTOHAIIMOHATBHOTO POCCUICKOTO rOCY1apcTBa

JIP 8

Colmromaromuii ¥ MpomaraHIupyOIMHK TpaBuiaa 3J0pOBOTO W 0€30MacHOTO 00pasza >KH3HH,
CTHIOpTa; MPEAYNPEKJAAOINMA JTHO0 TPEOJ0JICBAOIINA 3aBUCHMOCTH OT aJIKOrojisi, Tabaka,
IICUXOAKTHUBHBIX BCUICCTB, a3apTH},1x I/IFp n T.A. COXpaHﬂI-OHH/Iﬁ HCI/IXOHOFI/I‘IGCKYIO
YCTOﬁqHBOCTB B CI/ITyaTI/IBHO CJIOKHBIX UJIN CTpeMI/ITCJ'II)HO MCHAKIIUXCS CI/ITyaIII/ISIX

JP9

3a00TAIUACS O 3alIUTe OKPYXaloued Cpelibl, COOCTBEHHONW M 4y)KOW O€30MacHOCTH, B TOM
qrciie UPpoBoi

JIP 10

[TposiBasifomuii yBa)keHHE K 3CTETUYECKUM LIEHHOCTSIM, OOJIAZaloNiii OCHOBAMHU 3CTETHYECKOM
KYJIBTYpbI

JIP 11

[IpuHuMaronuii ceMeiHble LIEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMbU U BOCIHUTAHUIO JIETEM;
JEMOHCTPUPYIOLIUI HENPUATUE HACUIIMS B CEMbBE, YXOJa OT POIAUTEIBCKOM OTBETCTBEHHOCTH,
0TKa3a OT OTHOIICHUN CO CBOMMH JIETHbMU U UX (PUHAHCOBOTO COJEPIKAHUS

JIP 12

JInyHOCTHBIE Pe3yJIbTAThI
peanu3aluu NporpaMMbl BOCIIUTAHNS,
onpe/eeHHbIe 0TPACIEBBLIMHE TPeGOBAHUSIMHE K J€TOBBIM KA4eCTBAM JHYHOCTH

JIeMOHCTPHPYIOIINI TOTOBHOCTh M CIIOCOOHOCTH BECTH JTUAJIOT C APYTMMH JIFOJBMH, JOCTHTaTh B
HEM B3aWMOIIOHMMAaHUS, HAXOAHWTh OOIIME NENW W COTPYAHWYATH Ui WX JOCTHKCHHS B
poheCcCHOHATBHON eATETHHOCTH

JIP 13

[IposiBrsromuii  co3HATENIbHOE OTHOIIEHHWE K HENPEPbIBHOMY O0Opa30BaHUIO KakK YCIOBHUIO
yCHENrHOHM nmpodecCuoHaIbHON 1 00IIECTBEHHOM IeATeTbHOCTH

JIP 14

[TposBasifommii  TpakJaHCKOE OTHOIIEHHWE K TPO(PECCHOHANBHON JEATENbHOCTH Kak K
BO3MOXHOCTH  JIMYHOTO  y4yacTHSl B  pELIEHUM  OOLIECTBEHHBIX, TIOCYIapCTBEHHBIX,
oO0IIeHAIIMOHATIBHBIX MTPOOIIEM

JIP 15

IIprHEMarOMIUT OCHOBBI SKOJOTUYECKON KYJIBTYPhI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
JKOJIOTMYECKOIO  MBIIUICHUs, IPUMEHSAIOMUNA ONBIT  3KOJIOTMYECKH  OpPUEHTUPOBAHHOU
peIEeKCUBHO-OLIECHOYHOM UM TPAKTUYECKOW JEATENbHOCTH B JKMU3HEHHBIX CHUTyalUUsX U
po(hecCUOHATIBLHOM 1A TeTbHOCTH

JIP 16

HpOﬂBJ’IHIOH_II/Iﬁ HNCHHOCTHOC OTHOIICHHUEC K KYJIIbTYPEC U UCKYCCTBY, K KYJIbTYPC pC€UU U KYJIBTYPC
MMOBCACHUS, K KPACOTC U TApMOHNHA

JIP 17

1.4 PexoMeHayeMoe KOJMYECTBO YacOB Ha OCBOEHHE INPOrpaMMbl

AUCHMIIMHBI:
MaKCHUMaJIbHOM y4eOHOI Harpy3ku oOydaroiierocs257 4acoB, B TOM YHUCIIE:
00s13aTeNIbHON ayIMTOPHOM yueOHOM Harpy3ku odyyatomerocsl’1 yacos,;




CaMOCTOSITEIbHOU paboThI oOyyarolierocs 86 4acoB.



2. CTPYKTYPA U COJEPXAHUE YYEFHOM JJUCHUILJIUHBI
2.1. O0beM y4eOHOM IMCHUIINHBI U BUAbI Y4eOHO# padoThl

Buj yuyeOHoii padoThI O0bem
4acoB

MakcumaibHas yueOHast Harpyska (Bcero) 257
O0s3aTesibHasI ayAUTOPHAsI yueOHasi Harpy3ka (Bcero) 171
B TOM YHCJIE!
JlaGopaTtopHO-TIpaKTUYECKHUE 3aHITHUS 30
B tom uucne B popme npodeccrnoHanbHONU HANPaBIEHHOCTH 9
CamocTosiTeIbHAs padoTa o0ydaromerocs (Bcero) 86

HNTorosas arrecranus B popme nuddhepeHmpoBaHHOTO 3a4eTa




2.2. TemaTH4YeCKHU# IUIaH U cofepKaHue Y4eOHOi TMCHUNINHBI «XUMHSA»

HaunmenoBanue pa3nesioB Coaepxxanue y4e0HOro MaTepHaJja, JadopaTopHble H NPaAKTHYeCKHe PadoThl, O0be JIP, OK Ypose
H TeM caMocCTosITeIbHasi paboTa 00yJaroLMXCsl, KypcoBasi pa6oT (IpoeKT) M Hb
4acoB 0CBOEH
ust
1 2 3 4 5
Brenenue Conep:xkaHue yueGHOro MaTepuaia 2 JIP 13, OK5
1 1
Hayunble Meronpl NO3HaHMS BELECTB M XUMMYECKMX siBlIeHUH. Poib
SKCIIEPUMEHTA U TEOPUH B XMMHH. 3HAYCHIE XUMHUH Tipu ocBoeHnu mpodeccuii CI1O u
cneuuanbpHocteit CIIO  ecTecTBeHHOHayyHOro Mpoduias NpodeccHoHaTBLHOTO
o0OpazoBaHusL.
Pazgen 1 Opraanyeckasi XUMHSI. 78
Tema 1.1. ConepixaHue y4eOHOro MaTepuasia 8 | JIP 13, JIP 2, JIP
Hpeamer 7, JIP6, OK2,
OpPraHNYecKOMXuMHUSL. OK 4, OK 5,
OK3
Teopus crpoenus 1| Ipeamer opranmyeckoii xumun. IToxsTie 06 OpraHIMUeCKOM BEILECTBE H OPraHHUeCKOH 2
OpPraHNYecKHx . N
N xumun. KpaTkiii ouepk HCTOPHH Pa3BUTHS OpraHudecKoit xumun. OcOOSHHOCTH
coenuHenui A.M. . 1
Byraeposa. CTPOEHHMsI OpraHUUYECKUX coeuHenuil. Kpyrosopot yriepona B npupoze.
2| Teopusi cTpoeHHs] OpraHMYecKHX coequHeHuil. [IpenmoChbUIKN CO3IaHusT TEOPUH

crpoenusi. OCHOBHBIE TOJIOXKEHHsT Teopun ctpoeHrst A.M.. Bymieposa. Ilonstue 06
n3omepur. 3Hauenue Teopuu A.M. BytnepoBa 11 pa3BUTUSI OPraHUYECKON XUMUU
U XUMHYECKHUX HPOrHo3oB.CTpoeHHE aTtoMa yriiepoja. ONEKIPOHHOE OONaKo U
opOuTas, S- 1 p-opOHTATH. DJICKTPOHHBIE U AIEKTPOHHO-Tpadudeckue HopMyIibl aToma
yIJIepozia B OCHOBHOM M BO30OY)KIIGHHOM COCTOSIHMSIX. KoBasieHTHast XuMuueckast CBsi3b 1
ee KinaccuuKaiys 1o Ccroco0y TepeKpbiBanust opourareii (er- u s—cesau). [oHsTre
ruOpumm3aumy.  Pasnnunble Tumbl rHOpumm3aimM U (opMa atoMHbBIX OpOWTaseH,
B3alIMHOE OTTQJIKUBAHHE THOPHIHBIX OpOWTAell M WX pACHOJNIOKEHHE B
MPOCTPAHCTBE B COOTBETCTBUU C MHHUMYMOM SHEpruu. ['eoMeTprst MOJIeKyIl BEILECTB,
00pa30BaHHBIX ATOMAMH YIJepo/ia B Pa3IMUHbIX COCTOSIHUSAX THOPHIU3aIuH.

10




w

Kaacenpukauusi opranmyeckux coeaunHenmii. Kiaccudukaiys opraHuuecKux
BEI[ECTB B 3aBUCUMOCTH OT CTPOCHHUS yriiepoHoi nery. [lonstie QyHKIMOHATBHOM
rpynmbl. Kiaccuduxariys opraHi4eckix BEIIeCTB 10 TUITY (DYHKIOHAIBHOM TPYIIIBL.

OCHOBBI HOMEHKJIATYPbI OPraHUMYECKHX BelecTB. TpUBHATbHBIC HA3BAHHS.
PaI_II/IOHaJ'leaﬂ HOMCHKJIaTypa KaK NpeaAlICCTBECHHNUIIA HOMCHKIIATYPbI
IUPAC.Homerkmnatypa IUPAC: npusimmne: 00pa3oBaHusi Ha3BaHUI,

CTapIIMHCTBO (YHKUHOHAIBHBIX TpPYMI, HX 0003HAUYeHHE B npedukcax u
cyhdukcax Ha3BaHUIT OPraHMYECKUX BEIICCTB.

Tunbl XUMMYECKHX CBsi3eil B OPraHM4YecKHX COeJMHEHHSIX H CIOCOOBI HX
pa3peiBa. Kiaccudukanus KOBaJCHTHBIX CBS3€H I10 3JIEKTPOOTPUIATENFHOCTH
CBSI3aHHBIX aTOMOB, CHOCOOY MepeKpbIBaHUS OpOHUTaNeil, KPaTHOCTH, MEXaHU3MY
o0pa3oBanus. CBs3p MPHUPOIBI XMUMHUYECKOH CBS3M C THIIOM KPUCTALTHYECKOM
PELIETKN BEIIECTBa M ero (PU3NUECKUMH CBOMCTBaMH. Pa3phIB XumMHu4eckoil cBsi3y,
Kak Ipoiiecc, 0OpaTHbIN ee 00pa3oBaHKI0. [ OMOIUTHYECKHUIT M TETEPOTUTHUCCKHUN
paspbIBBl CBS3€H, MX CONOCTABJICHHE C OOMEHHBIM M JIOHOPHO-aKIENTOPHBIM
MexXaHM3MaMH HX 00pa3oBanus. [IoHsATHE CBOOOJHOTO pagyKaia, HYKIIeOPUIbHOM
Y 3JIEKTPO(PHUIBHON YaCTHUIIBI.

Knacenpukanusa peakuuii B opraHmdveckoii xumuu. [lonstue o Tumax u
MEXaHHW3MaX peakuuii B opraHuyeckoit xummu. CyOcTpaT W peareHr.
Knaccuduxanmspeakuniu3sMeHeHHI0O B CTPYKType cyOcrpara(lpHcoeIMHeHNE,
OTLICIUICHHE, 3aMeLICHUE, H30MEepH3alus) U THUIy pearcHTa (paauKaibHBIC,
HYKJIEOpHIbHbIE, JJeKTpoduibHbie). Peakunu mnpucoemunenus (An, Ag),
smumunupoBanus (E), 3amemenus (Sgr, Sn, Sg), u3omepusanuu. PazHoBHIHOCTH
peakiuii KaXKJI0ro THINA: THAPUPOBAHHE U JETHAPUPOBAHME, IaJOTCHUPOBAHUE U
JIeTaJIOTCHUPOBaHNe, TUIApaTalys W JeTHapaTanusi, THAPOTaJOreHUPOBAHUEH
JIETHIPOTaJIOTeHUPOBAHNUE, MOJTMMEPU3anUs u MOJMKOHACHCALS,

NeperpynnupoBKa. OcobeHHOCTH OKHUCITUTENBHO-
BOCCTaHOBUTEJIbHBIX PEAKIH B OPraHUYECKOI XUMHUH.
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CoBpeMeHHbIe MNpPEACTABJICHHS O XHMHYECKOM CTPOCHHH OPraHHYecKHX
BeniecTB. OCHOBHBIC HAIPABICHUS PasBUTHA Teopur cTpoeHus A.M. Bytieposa.
V3oMepusi OpraHd4ecknx BeIIECTB M ee¢ BHAbl. CTpyKTypHas H30MEpHS:
MEXKJIACCOBasl, YIIEPOOHOTO CKeJeTa, IIONOXKEHUS KpPAaTHOH CBA3H H
¢byHKUMOHANBHOI Tpynmsl. IIpocTpaHCTBEHHAs H30MEpUS: IeOMETpHYecKas H
ontuyeckas. IloHsATHe acHMMMeTpHYeCKOro ILeHTpa. buojorudeckoe 3HadyeHHe
OINTHYECKOH M30MepuH. B3auMHOe BIMSHHE aTOMOB B MOJIEKYIAaX OpraHUYECKHX
BELIECTB. OJICKTPOHHBIC 3((EKTEl aTOMOB M ATOMHBIX IPYII B OPraHHYCCKHUX
MoJiekynax. MHIyKIUOHHBIH 3(dEKT, MONOKHUTENbHBII U OTPHUIATENbHBIH, €ero
ocobenHocTH. Me3oMepHsIil o dext (3PhEKT conpsuKeHns), ero 0COOEHHOCTHL.

IIpakTHyeckoe 3aHsATHE.

CocraBieHue CTPYKTYpHBIX (popMysa Bce BUAbl n3oMepuu. Pemenue 3anau:
Ornperienenne K1acca BEIEeCTBa HOCTPYKTYPHOH, a Takoke ONpejieJIeHue MacCOBOM
JIOJIM 2JIEMEHTA B OPraHUYECKHX COCMHEHHH, orpeenenre GopMyIisl 110
pe3ynpTaTaM aHaln3a.

KonTpoabnas padota. Teopus CTpOEHHs OPraHUIECKUX COSTUHEHU.

CamocrosiTe1bHas1 padoTa.
Hamnucats scce Ha TeMy: «Opranuyeckasi XUMus B Ipoeccrn».

[[OKJ'Ia[I: «PoJb 0TEUEeCTBEHHBIX Y4UCHBIX B CTAHOBJICHUH U pa3BUTUU MHpOBOﬁ

OpraHUYeCKOU XUMHUH.

Tema 1.2
Ipeneabubie
YIJI€BOAOPO/IbI

Copep:xanue yueOHOr0 MaTepHaa

1

I'omonornyeckuii psigx ankanoB. [lonstue o0 yriieBomoponax. AJIKaHBI Kak
MIPEACTABUTENN TPECTBHBIX YIIEBOAOPOAOB. ['oMoOrHueckuil psg 1 U30MepHus
napaduHoB. ®PuU3KMYECKUE CBONCTBA alKaHOB. AJIKaHbI B IPUPOJIE.

XuMH4YecKkHe CBOMCTBAa aJKaHOB. Peakuuu: rajoreHHUpoBaH, HUTPOBAHUE,
XJIIOPHUPOBAHMSA, JETHAPUPOBAHUS, TOPEHMS, KaTAINTHYECKOTO  OKHCIICHHS
ankaHoB. KpekuHr ankaHoB, IPUMEHEHHUE B IIPOMBIIUIEHHOCTH.

IIpuMeHeHHe U cNOCOOBLI MOJyUeHHsT ajikaHoB. O0acTH MPUMEHEHHS AJIKAHOB.
TIpomblnuieHHBIE  CIIOCOOBI TIOJYYEHHs alKaHOB. MOJYYCHHE W3 IPUPOIHBIX

12




UCTOYHHKOB, KpPEKMHI IapadUHOB, IOJYyYEHHE CHHTETHYECKOTO O€H3WHa,
ra3uduKanys yris, THAPHUPOBaHNE ANKEHOB. JlabopaTopHbIe CIIOCOOBI MOTy4EHHS
aJIKaHOB: cuHTe3 Blopiia, nekapOoKcHIMpoBaHKe, TUAPOIN3 KapOuIa aTFOMHHUSL.
Lnknoankanbl. ['oMoJIOrHYeCKUil psiJl, HOMEHKJIATypa LIMKIOAIKaHOB, UX 00mias
¢dopmyna. IloHsaTne o0 HanpspkeHMHM nuKiIa. M3oMepus [HKIOAIKaHOB:
MEXKIIACCOBas1, YIIIEPOAHOTO CKeJleTa, reoMeTpuueckas. [lomydenue u puznueckue
CBOWCTBAa LMKJIOAIKAHOB. XHMMHYECKHE CBOWCTBA IMKIJIOAnkaHOB. Crenuduka
CBOWCTBIMKJIOATIKAHOB C MaJIbIM pa3MepoM NuKia. Peaknuyu nmpucoenHEHHs H
paUKaIbHOTO 3aMELICHUS.

IIpakTHYecKHe 3aHATHS.

CocraBieHne CTPYKTYPHBIX (pOPMYIT H30MEPOB AIIKAHOB.
Pemienne 3a1au Ha HAXOXKICHHUE MOJEKYISIPHOI (HOPMYIIBI OPraHUYECKOTO

COCIUHEHHUS.

CamocTosiTesibHast padoTa.

CocTaBUTh CXEMYy. ((HpI/IMeHeHI/IC METaHa».

Hoxknan: «buorpaduss A. M. Bytieposa».

Hamnucarts scce: «IIpenmymiecTBa NpupoIHOro rasa nepes ApyruMu BUAaMu

TOILIIMBA».

Tema 1.3.
ITH/IEHOBbIE U JHEHOBLIE
YIJ1€BOAOPOABI

Copep:xanue yueOHOr0o MaTepuasia

1

I'omoJiornyeckuii psj ajKkeHOB. DJIEKTPOHHOE M MPOCTPAHCTBCHHOE CTPOCHUE
MOJIEKYJIbI 3THJICHA M AJIKEHOB. M30MepHst STHIICHOBBIX yrieBogoposoB. OcoOeHHOCTH
HOMeHK/IaTypbl .PU3nUecKue CBONCTBA AJIKCHOB.

XumuyecKkHe CBOCTBA AJIKEHOB. DIeKTPO(IIBHBIA XapaKTep Peakiliii, CKIOHHOCTb K
PpeaKLHsIM NPUCOSIUMHEHHSI, OKUCIIeHHS, oMepu3aiiy. [IpaBisio MapKoBHHKOBA U €T0
JNIEKTPOHHOE OOOCHOBaHME. PeakiMy raloreHHpOBAaHUS, THAPOraJoOreHUPOBAHH,
THApaTaluy, ruapupoBaHus. [ToHsATHE 0 peakiu MoIMMepH3alH. [ opeHre aikeHOB.
Peakuuy okucneHust B MATKUX M XKECTKUX YcloBHsiX. Peakuust Barnepa u ee 3HaueHue
JUTs1 OOHAPY)KEHHS HETIPE/ICNBHBIX YIIIEBOJIOPOIOB U MOTYYEHHE IITHKOJICH.

IIpumenenue 1 crocodbI MOJTyYeHHs1 AJIKeHOB.VICTIoNb30BaHKe BEICOKOH PEaKIIMOHHON
CIOCOOHOCTH aJIKeHOB B XMMHYECKOH MPOMBIIUIEHHOCTH. [IpuMeHeHue sTisieHa u
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nponuieHa. [IpompliuieHHbIe crIOCOObI MOTyYeHHUs alKeHOB. Peakimu
JIETH/IPUPOBAHMS M KPEKUHT'a AJIKaHOB. JIabopaTopHBIE CIIOCOOBI ITOTy4IEHHSI aJIKEHOB.

Anxamuensl. [Tonstne u xmaccudukaiys UEHOBBIX YyriieBomopoaoB. OcobeHHOCTH
JNIEKTPOHHOTO W MPOCTPHAHCTBEHHOTO  CTPOCHMSI  CONPSDKCHHBIX  JIUCHOB.
Homenknatypa nueHOBBIX yriieBogopoJoB. OCOOEHHOCTH XMMUYECKHX CBOWCTB
CONPSDKEHHBIX JMCHOB, KaK CIIEICTBHE MX JJIEKTPOHHOTO cTpoeHms. — [lonmmepusarmst
JmeHoB. CriocoObl MOJTyYeHUsT TMEHOBBIX yriieBojopooB: pabotsl C. B. JlebGenesa,
JICTHAPUPOBAHHE AIKAHOB.

OcHOBHbIE MOHSITHSI XHMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMIl Ha TpHMepe
HPOJYKTOB TOJMMEPH3AlMN AIKCHOB, AJKaJUCHOB M HX TaJIOTrCHIPOM3BOHBIX.
Monomep, mommMep, Peakiys MOIMMEPH3AIHH, CTPYKTYPHOE 3BeHO. THITBI TOJIMMEPHBIX
LIETIeid: JIMHENHbIE, Pa3BETBIICHHBIE, cIMThIE. [IoHATHE O CTepeoperyIspHBIX NOIUMEpaXx.
Tlomimeps! TepMoOIUIaCTHYHBIE U TepMopeakTHBHbIe. [IpecTaBieHne o miactMaccax u
anactomepax. llonmuMITHIEH BBICOKOTO M HH3KOTO JABJICHHS, €ro CBOMCTBA H
npumeHenre. Karammsaroper 1pirnepa-Harra, Tlomumpormiien ero npuMeHEHHe U
cpoiictBa. ['anorencozepkaie nommepsl: TeduioH, nomMBHHUIXIOpUA. Kayuyku
HaTypalbHbIi M cuHTeTMdueckue. ComomiMepsl. Bynkanmzamwsi kaydyka, pe3uHa H
300HMUT.

IIpakTHueckoe 3anaTHe. CoCTaBlICHHE CTPYKTYPHBIX (POPMYI H30MEPOB AITKEHOB.

CamocrosiTe/IbHAs paboTa.

Pedepar «HarypanpHblii 1 CHHTETHUSCKHI KaydyK. Pe3uHa.»

Tema 1.4.
AueTrnjieHOBbIEe
YIJI€BOAOPO/IbI

Copep:xanue yueOHOr0o MaTepuaa

1

Tomosoruyecknii psii aJJKUHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
alleTWICHA U IPYTHX aJIKUHOB. ['oMosornyeckuii psit u oOmast popMyria aiKuHOB.
Howmenknatypa. M3omepumexknaccoBas, YIIepOJHOTO CKeleSTa, MOI0XKEHHS
KpaTHOH CBSI3H.

XuMHYecKHe CBOWCTBAa M TNpHMeHeHHe aJKHHOB. OCOOEGHHOCTH peakuuit
IIPUCOEANHEHUS 10 TPOWHOI yriepon-yrieponHoit cesa3u. Peakmms Kydeposa.
[IpaBuno MapkoBHHKOBa MPUMEHUTENHHO K aneTwieHaMm. Peakmust 3emTuHCKOTO.
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TIpuMeHeHue alle THICHOBBIX YIIIEBOAOPOIOB. [lonMBUHMIALIETAT.
IMony4yenne ankuHoB. [loaydeHue areTHiIeHa MUPOJIM30M METaHA U KapOMIHBIM
METOJIOM.

JlaGopaTtopHasi padora. M3roroBineHue Moeneii HEKOTOPBIX OPTaHHUECKUX
BEIIIECTB.

l'lpaKaneCKoe 3aHATHE. HpnmeHeHne aleTUJICHa pEeIICHUEC 3a1a4 1 ynpa)KHEHI/Iﬁ

CamocTosiTesibHasi padoTa.
CooO1enue: «YTi1eBof0pOIHOE TOIIMBO, €10 BUIBI U HA3HAYCHHE.

Tema 1.5.
ApomaTHuecKkue
YIJ1€BOJOPOJBI

Copep:xanue yueOHOr0o MaTepuaja

1

I'omoJiornyeckuii psix apeHoB. BeH3011 Kak peacTaBuTeNb apeHoB. Pazsutue
npeacTaBieHuit o ctpoennn 6en3ona. CoBpeMEHHbIE IIpeCTaBICHUs 00
3JIEKTPOHHOM M IIPOCTPAHCTBEHHOM cTpoeHun Oensona. Obpa3oBaHue
apoMaTHYeCKOH cucTeMsl. ['oMomnoru 6eH301a, HX HOMCHKIIATYpa, o0Ias
¢dopmyna. HomeHknarypa uis 1u3aMeleHHbIX TIPOM3BOIHBIX OeH301a: 0pTO-,
MeTa-, apa-pacloiokeHue 3aMecTuTeneii. Pu3nyeckue CBOHCTBA apeHOB.
XuMHuueckue cCBolcTBa apeHoB. [Ipumepsl peakiuii AmeKTpohUILHOTO
3aMeLICHHUS: TaJOreHUPOBAaHNE, aKWINPOBAHNE, HUIITPOBAHNE, CYIb(GUPOBAaHHE.
Peaxuuu ruapupoBaHus U IPHCOCAMHEHHS XJI0pa K OeH3011y. OcOOeHHOCTH
XMMHYECKHX CBOMCTB TOMOJIOroB OeH3oua. B3aumHoe BiMsiHUE aTOMOB Ha
HpHMepe TOMOJIOrOB apeHoB. OpHEHTALMS B PEaKIHAX dIEKTPO(GUIBHOTO
3amemenus. OpueHTaHTs 1 U 2 pora.

IIpumenenue u noyyenue apeHoB. [IpupoiHbIe HCTOUHUKI
APOMAaTHYECKHX YIIIEBOAOPOIOB. APOMATH3AIMS AJIKAHOB M LIUKJIOAIKAHOB.
AnkunupoBanue OeH3ona.

IIpakTuyeckoe 3aHsATHE NPOdecCHOHATBHOI HANPABJIEHHOCTH
«ApoMaTHUYeCKHe YTIIEBOIOPObI KaK ChIPhE /sl MPOU3BOJICTBA TECTULIHIOBY.

CaMmocTrosiTesIbHasi paboTa.
CocraButh cxemy: «IIpumeHenue OeH3oma»

Tema 1.6.
Ipupoanble HCTOYHUKH

Conep:xaHue y4eOHOT0 MaTepuaja
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yriiesoaopoaos

1| Hedrb.Haxoxaenne B mpupoje, cocTaB U (uU3MUYECKHe CBO¥cTBa HedTH.
TorumBo-3HeOreTHYECKOE 3HaueHne HeTH. [IpombInuIeHHas TepepaboTka HedTH.
Pextudukarys HedTH, OCHOBHBIE (pakiuu ee pa3JeseHus], UX HCIOIb30BaHMUS.
Bropuunass nepepabotka HedrempoaykroB. Pekrtudukanus Maszyrak npu
YMEHBIICHUH JaBieHus. KpekuHr HedTenpoaykToB. PazinnuHble BUABI KPEKHHT,
padotsr IllyxoBa. WM3omepusamus ankaHoB. AJKHJIMPOBAaHHE HEMPEACIbHBIX
YIJIEBOIOPOIOB. Pucdopmunr Hedrenpomykros. KauecTBo aBTOMOOHIBHOTO
ToruiuBa. OKTaHOBOE YHCIIO.

2| Ilpupoaublii u nonyTHeIN HedTAHOH ra3pl. CpaBHEHHE cOCTaBa HPUPOTHOTO U
MIOITyTHOTO T'a30B, UX MPAKTHYECKOE UCII0JIE30BAHME.

3| Kamennblii yrosb. OCHOBHbIC HaNpaBJICHUS KCIIOJIB30BAHUS KAMEHHOTO YTJIS.
KokcoBaHue KaMEHHOTO YIJIS, BaKHEHIIME INPOIYKTHl 3TOr0 Ipolecca: KOKC,
KaMEHHOYTOJIbHas CMOJIa, HajacMojbHas Boja. CoeqUHEHHMS, BBIICIACMBIC M3
KaMEHHOYTOJIbHOW cMonbl. [IpoayKkTsl moiygyaemble U3 HaJICMOJIBHON BOJBI.
DKOJIOTMYEeCKUE acHeKThl J0ObIYM, MEepepadOTKM M HCIOJIBb30BAHHUS TOPIOYNX
UCKOTIAeMBIX.

“paKT“‘leCKOQ 3aHATHE l'lqu)eCCHOHaJ[LHOﬁ HANPaBJI€eHHOCTH:
«YFJ'ICBOZ[OPOJIHOC TOIUTUBO €0 BHJbI U HA3HAYCHUCY.

KonTpoabnasi padota. «YTrieBomopoas»

CamocTosiTe/ibHast padoTa.

Joxmnan: «VIcTopust OTKPBITHS M Pa3BUTHS Ta30BBIX M HEPTSIHBIX MECTOPOXKICHUH B
PD».

Tema 1.7.
I'mapokcnibHbie
COeIMHEeHUS.
CnupTsbl.

Copnep:xaHue y4eOHOT0 MaTepuaia

1| Ctpoenne u kiaaccupukanusi cnuproB. Krnaccudukaius couptoB Mo THITY
YIIICBOIOPOIHOTO paJiKala, YUCITy THAPOKCOTPYIIT U TUITy aTOMa yriepoJa,

CBSI3aHHOTO C THJIPOKCUIIBHOM IPYNION. . DJIEKTPOHHOE M IPOCTPAHCTBEHHOE
cTpoeHue. BimsHHS CTpOeHMs CHUPTOB Ha UX (U3MUECKHE CBOWCTBA.
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MexMonexkynsipHass BOJOpPOAHAsl CBsi3b. ['OMOJOrMYecKHid psl NpeleTbHBIX
OJ/IHOATOMHBIX CIIUPTOB. M30MepHs 1 HOMEHKIATYpa, UX obmast Gopmyia.

2| Xumuyeckue CBOHCTBA aJKaHOB. PeakiMOHHAs CIIOCOOHOCTh MPEACTbHBIX
0JIHOATOMHBIX CIIMPTOB. bcpaBHEHNE KMCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKUX
Y HEOpraHUYEeCKUX CoefMHeHuit, cogepxarunx OH-rpynimy: KucioT, OCHOBaHHH,

3| AmdoTepHbIX coeAMHEHUi. Peakiuu, MOATBEP)KIAIONINE KHCIOTHBIC CBOICTBA
CIHUPTOB peakumM  3aMEIICHHS THAPOKCOTPYMIBL.  MeXMOoJeKymsipHast
neruaparanus cnupToB. ClOXHBIE S(QUPHl HEOPraHWYECKUX M OPTraHHYECKHX
KUCIIOT, peakiuu stepupukanni. OKUCICHHE U OKUCIUTEIbHOE AETHIPUPOBAHUE
CIHPTOB.

4| Cnoco0bl moOJIy4eHHs] CHUPTOB. [HIpOiM3 rajoreHaikaHoB. [ 'uaparanus
AJIIKEHOB, YCIIOBHS €¢ MpoBeeHNs. BoccTaHOBIEHNE KapOOHMIIBHBIX COCTMHEHHUH .
5| OTaesibHBIE NPEACTABUTENM AJKAHOB. MeTaHON, €ro MpOMBIIIICHHOE
NOJNy4eHHe M MNpPUMEHEHHE B IPOMBILUIIEHHOCTH. buonoruyeckoe nelcTBue
MmeraHona.  Creumduyeckue  crocoObl  MONY4YEHHS  ATHIOBOrO  CIIHpTA.
Dduznonornueckoe JeHCTBUE 3TaHONA.

6| Muoroaromubie cmuprel.  M3zomepus u  HOMeHKIaTypa. OCOBEHHOCTH
XMMHMYECKHX CBOWMCTB MHOTOATOMHBIX CHHUPTOB. OTAenbHbIE NPEICTABUTENN!
STUJIEHTTIMKOIb, MIMLEPHH, CIIOCOOBI MX TMOIYYEHHs], TPAKTUYECKOE TPUMEHEHHE.

®eHos1.  DIEKTPOHHOE W IPOCTPAHCTBECHHOE cTpoeHue (eHosa. Bzammuoe
BJIMSTHUE apPOMATHYECKOTO KOJIbIIA U THAPOKCHILHOM TPYIIIIBL.

Xumuueckue cBoiictBa (enona. [Ipumenenue ¢enona. [lomydenne d¢eHoma B
TIPOMBIIIICHHOCTH.

JlaGopaTopHas padoTa.
M3yueHne cBOWCTB CIMPTOB.

KonTpoabsnas padora. Criuptsl, (hEHOIBL

CamocrosiTesnibHas paboTa.
Jlokman: «DTaHOJI: Beanyaiiiiee 0Jaro ¥ CTPAIIHOE 3JI0».

Tema 1.8.

Conep:kaHue yueGHOro MaTepuaia
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Aabaernabl. KeToHbl.

1

T'omoJioruueckue psiibl ajbJernjI0B M KeTOHOB. [loHSITHE O KapOOHUIBHBIX
COGIVMHEHUSX. DIJIEKTPOHHOE CTPOCHHME KapOOHWIbHOW rpymmbl. M3omepus wu
HOMEHKJIATYypa albIerHI0B U KETOHOB. (Du3Mueckue CBOMCTBA KapOOHUIBHBIX
COCJIMHECHUH.

XumMHYecKHe CBOMCTBA aJbAErHJI0B M KETOHOB. PeakIMOHHAs CIOCOOHOCTH
KapOOHHJIBHBIX COeIMHEHUI. Peakiiny oKucIeHus, peakiiiy MOJMKOH/ICHCAIINH.
IIpumeHenne m mosaydeHWe KapOOHMIBHBIX coenquHeHuii. [IpumeHeHue
AIBIETHIOB U KETOHOB B OBITY M IPOMBIIIIEHHOCTH. AJBJIETHIB U KETOHBI B
npupose (3dupHbie Macna, pepoMoHnsl). OTAeNbHBIE MPEJCTABUTENN AbIETHIOB
U KETOHOB.

IMpakrnueckoe 3ansaTue. CoCTaBICHHE XUMHICCKUX (POPMYIT H H30MEPOB

aJIbACTUa0B U KCTOHOB. Pemenue 3ajJady.

CamocTosiTesibHast padoTa.

CooO1eHue: «AIKOTOJIU3M M €ro Mpo(UIaKTHKa».

Tema 1.9.
Kap6oHoBbI€ KHCIOTHI U
HX TPON3BOAHBIE.

ConepixaHue y4eOHOro MaTepuaJja

1

T'omosioruueckuii psija 01HOOCHOBHBIX KapOOHOBBIX KHcI0T. [ToHsTHE O
KapOOHOBBIX KHCIIOTaX U UX Kiaccu(pHKaIMs. DIEKTPOHHOE H IPOCTPAHCTBEHHOE
CTpOCHHE KapOOKCHIILHOM TpymIbl. ['OMonorudeckuii psj, HOMEHKIATypa 1
n3oMepusi. MexXMOJIeKyIsIpHbIE BOJOPOAHBIC CBS3M KapOOHOBBIX KHCIIOT, M UX
BIIMSHUE Ha (PU3NUECKHE CBOWCTBA KApOOHOBBIX KHCIIOT.

XumuyeckHe cBoiicTBa KapOOHOBBIX KHCJIOT. Peakiuy WuIoCTpupyomue
KUCJIOTHBIE CBOMCTBA U MX CPaBHEHHE CO CBOHCTBAMY HEOPTraHUYECKHX KHCIIOT.
O6pasoBanne QyHKIMOHATBHBIX IPOU3BOAHBIX KAPOOHOBBIX KUCIOT. Peakunn
srepuduKanu. AHTUAPUABI KapOOHOBBIX KUCIIOT, HX MOJTyYeHHE U IPUMEHEHHE.
Crnoco0bl moTyyeHHs1 KapOOHOBBIX KHCJIOT. OTaeIbHbIE NPEACTABUTEIN U U3
3HayeHne. OOmue criocoOr! nosrydeHus. BakHelmue npeacTaBuTenn
KapOOHOBBIX KMCJIOT, UX OMOJIOrHYECcKast poJib, CrieLU(puuecKue crocoobl
TMIOJTy4EHUs], CBOMCTBA U NPUMEHEHNE MYPaBbHHOM, YKCYCHOM, MaJbMUTHHOBOM U
CTEapruHOBOM; aKPHIIOBOH M METaKPUIOBOW; OJIEHHOBOM, JIEHOJIEBOH U
JIMHOJICHOBOW: 111aBeIeBOM, OEH30MHON KUCIIOT.
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JlaGopaTopnas padora.
H3zyuenune cBoiicTB KapOOHOBBIX KHCIIOT.

4

Cioxnble 3¢pupbl. CTpoeHre 1 HOMEHKIIATYpa CIOXKHBIX 3GHupoB. MeXKIaccoBas
u3oMepusi ¢ KapOOHOBBIMHU KHcIoTaMU. CriocoObl MOJMYYEHHUsST CIOKHBIX 3(HPOB.
OOpaTUMOCTh PEaKLUM STepUPUKALUM, BIMAIONIME HA CMEILIEHHE PABHOBECHS.
O6pasoBanue CclIOXHBIX HomudGupoB. Ilommstunentepedranar. JlaBcaH Kak
IPEACTABUTENb CHHTETHYECKUX BONOKOH. XMMUUYECKHE CBOICTBA M IPHMEHEHUE
CIIOXKHBIX 3(UPOB.

Kupsbl. Kupsl kak cioxHble 3Qupbl TiunepuHa. KapOOHOBBIE KHCIOTHI
BXOJSIINE B COCTaB XXHPOB. 3aBHCUMOCTh KOHCHUCTCHIIMH KHPOB OT MX COCTaBa.
XuMmu4yeckne  CBOWCTBA  KHUPOB. THAPOJU3, OMBUICHHE, THIPHPOBAHHE.
Buonoruyeckas posib )HUPOB, UX UCTIOJIb30BAHUE B OBITY ¥ IPOMBIIUICHHOCTH.

Conn  kapOoHOBBIX KHCIOT. Mbita.  CrnocoObl  moiydeHHs — coueil:
B3aMMOJieiicTBHE KapOOHOBBIX KHCIOT C METaJUIaMH, OCHOBHBIMH OKCHIAMU,
OCHOBAHUSIMH, COJISIMH; IIEIOYHOHW THAPOIM3 CIOXKHBIX 3(DUPOB. XUMUUECKHE
CBOMCTBAa coJielf KapOOHOBBIX KHCIOT. TMIPOJIM3, PEAKIMU HOHHOrO OOMeEHa.
Mpba, cymHOCTh Moromero aeictBus. OTHOIIEHWE MbUIa K JKECTKOWBAOJE.
CHHTEeTHYECKHE MOIOIIIE CPEICTBA, UX MIPEUMYIIECTBA 1 HEAOCTATKH.

JlabopaTopHasi paGora. CpaBHEHHE CBOWUCTB PAaCTBOPOB MBUIA W CTHPAIHHOTO

MOPOILLIKA.

KonrpoabHas padora. KapOoHOBbIE KHCIOTBI M X TIPOU3BO/IHEIE.

CamocrosiTe1bHasi padoTa.
OTtBeTuTh Ha BOpockl: «KapOOHOBbIC KHCIOTHI»

Tema 1.10.

Copnep:xaHue y4eOHOT0 MaTepuaia
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YrieBoabl.

=

Tlonsrue 06 yrneBogax. Knaccudukarms yraesogo. MoHo-, au-,
MOJIMCaxapypl, MPEACTaBUTENH KX JIOH IPYyNITBI YTIIeBOI0B. brosornyeckas poib
YIJICBOJIOB, UX 3HAUEHHUE B )KU3HU YEJIOBEKA U OOIIECTB.

Monocaxapuabl. CTpoeHHE U ONTHYECKAs U30MEPHsT MOHOCaxapuaoB. 1x
kinaccudukanust. Popmyns duirepa n Xeyopcea uist H300paXKeHHsT MOJIEKYIT
MOHOCaxapu0B. BaxHeilmue npencrasurenu MoHo3. [ 110k03a, cTpoeHue ee
MOJIEKYIIBl M (pu3nueckue cBoicTBa. Tayromepus. XuMuueckue CBOMCTBa
rmoKo3bl. ['ToK03a B mpupojie. bruonornueckas poib 1 MPUMEHEHHE TITIOKO3BI.
OpyKTO3a Kak U30Mep IIF0K03bl. CpaBHEHHE CTPOCHUS MOJIEKYIIbI 1 XMMHUYECKHX
CBOWCTB TJIIOKO3BI M (ppyKTO36L. DpyKTO3a B IPHPOE €€ ONOIOTHYECKAs POJIb.
Tlenro3sl. Pubo3a u ne3okcuprbo3a Kak MmpeacTaBuTeNb anbaonenTo3. CTpoeHne
MOJIEKYII.

Jucaxapuabl. CtpoeHue aucaxapuaos. Crioco6 cowieHeHns nukioB. CTpoeHue u
XUMHYECKHE CBOHCTBA caxapo3bl. TEeXHOJIOTHYECKHE OCHOBBI TPOU3BOACTBA
caxapo3bl. JIakT03a 1 ManbTO3a KaK H30Mephl CaxapO3bl.

Moaucaxapuawl. O6miee crpoenune noiaucaxapuaoB. CTpPOSHHE MOJICKYJIbI
KpaxMmalia, aMHJI03a 1 aMUJIONIeKTHH. Pu3ndeckue, XMMUYECKUe CBONCTBA
Kpaxmaina, ero HaxoX/JeH’e B IPUPoJie U OHOJIOTHYecKas poiib. [ TMKOTeH.
XuMuueckue cBoicTBa kpaxmana. CTpoeHue 3J1eMEHTapHOT0 3BeHa LEeJLTIONO03bI.
I'uiposu3 1emtiono3el, 00pa3oBaHue CIPIKHBIX 3QUPOB ¢ HEOPraHUIECKUMHU U
opraHuuecKuMH kucnoramu. [TousTue 00 HCCKYCTBEHHBIX BOJIOKHAX: alleTaTHBII
1IeNK, BUCKo3a. HaxoxxaeHue B npupoje u Guosorndeckast poiib LeJUTI0I03bl.
CpaBHEHHE CBOMCTB Kpaxmaia ¥ [eJUTI0I03HI.

HpaKTH‘leCKOC 3ausTHe. MccienoBanue IPOAYKTOB Ha HAJIMUUEC KpaxMalia.

CamocTosiTesibHasi padoTa.

Joxunan: «Pa3BuTtHe caxapHOH NMPOMBIIUIEHHOCTH B Poccum».

Tema 1.11.
AMHMHBI. AMHHOKHCJIOTBI.
beakn.

ConepixaHue y4eOHOr0 MaTepuaja

1

Kaaccupuxauus v usomepusi amuHoB. [loustre 06 amunax. [lepBuunsie,
BTOPHYHBIC M TPETHYHBIC aMUHBI. Kilaccugukarysi aMHHOB IO THILY
YTJIEBOIOPOIHOTO pajiKajia U YHCITy aMHHOTPYIIT B MoJIeKyite. [ 'omoornueckue
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PSiIBI TIpE/IeNIbHBIX aTi(aTHIECKUX U apOMATHIECKHX aMHHBI, H30MEpHsI 1
HOMEHKJIaTypa.

XumMuYecKkHe cBOiCTBa aMUHOB. AMUHBI KaK OPTaHMYECKHE OCHOBAHHS, UX
CpaBHEHHE C aMMHAKOM M JPYTMMH HEOPraHUYECKUMH OCHOBaHUsAMH. CpaBHEHUE
XUMHYECKHX CBOMCTB anu(aTHUECKUX U apOMaTHYeCKHX aMiUHOB. OOpazoBaHue
aMHI0B. AHHJIMHOBBIC KpacuTenu. [IOHATHE O CHHTETHYECKHX BOJIOKHAX.
TTonuamMuIbI ¥ MOJMAMU/IHBIE CHHTETHYECKHE BOJIOKHA.

IIpumenenue u nosyyenne aMmuHoB. [Toayyenue amunoB. PaGotst H. H. 3ununa.
AMuHOKHUCI0THI. [ToHATHE 00 aMUHOKHCIIOTAX, UX KJIaCCU(HKAIHUA U CTPOSHHUE.
M3omepusi, HOMEHKJIaTypa aMMHOKHUCIIOT. /IBOMCTBEHHOCTh KUCIIOTHO-OCHOBHBIX
CBOMCTB aMUHOKHUCIIOT U €€ puunHbl. VX npuMmeHeHue u 6uooruyeckas

dbyHKIHSL.

Beaku. benkn kak mpupoansie monuMmepsl. [lepBudHas, BTOpHYHAs], TPETHUIHAS U
YeTBEPTHYHAS CTPYKTYpbl OenkoB. XHUMHYECKHe CBOWCTBA OEJKOB: TOpEHHE,
JIeHaTypalys, THAPOJIH3, KadecTBEHHbe (L[BETHbIE) peakiuu. buosorndeckue
¢byHKIMK OEJKOB, MX 3HA4YeHHE. Bemku Kak KOMIOHeHT mwiiy. [IpoGiema GerakoBoro
TOJIOZIAHMS M IyTH €€ PeLICHNs.

JlaGopaTtopHasi padora.
CBOICTBO O€NKOB.

MpakTuyeckoe 3ansiTue. Pemenne 3a1a4 Mo ypaBHEHUI0 XUMUIECKUX PEAKIINN.

KontponbHas padoTra. AMUHBI, aMHHOKHCIIOTHI, OCIIKH.

Tema 1.12.
A3zoTcoaep:kanue
reTepolHKJIHYecKue
COeIMHEHMUSI.

HyKJ’lel{lHOBble KHCJIOTHI.

Copaepxxanue yueGHOro MaTepuaJa.

1

HyxJienHoBble KHCJI0TBI. HykiieMHOBBIE KMCIIOTBI KaK NPUPOIHBIE TOJTUMEPBI.
Hyxneorunel, ux crpoenue, npumepsl. AT® u AIL®. ITonstue JHK u PHK.
Crpoenne JTHK, ee nepBuunas u Bropuynas crpykrypa. Pabotst @. Kpuka u 1.
Yotcona. KommiuemeHTapHOCTE a30TUCTHIX OcHOBaHuH. Perunkanus JJHK.
Oco6ennocru crpoenust PHK. Tunel PHK n nx 6nonornueckue QpyHkiuu.
Tlonsitre o TponuHoM Koje (koaoHe). buocunTes Geska B )UBOM KieTke. ['eHHast
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MHXXEHepUs 1 OHOTeXHOJIOrUs. TpaHCTreHHbIe (POPMBI PACTEHHI U JKUBOTHBIX.

IIpakTHyeckoe 3axanue. Beruncnenue macc 1 065eMOB ra3os. (IPH H . y.)

Tema 1.13.
Buojiornuecku
AKTHBHBIE COEAMHEHMUSI.

C

ofiep:kaHHe Y4eOHOro MaTepHaia

1

®epmenThl. [loHsaTHE 0 hepMeHTax Kak OHOJIOTHYECKUX KaTaIN3aTopax
6eskoBoi prpoabl. OCOOCHHOCTH CTPOCHHS U CBOICTB (pepMEHTOB:
CeIeKTUBHOCTH U 3 dextuBHocTb. Knaccupuxanus gpepmenToB. OcoOeHHOCTH
CTPOEHHUSI 1 CBONCTB (hepMEHTOB. 3HaueHHe PEpPMEHTOB B OHOJIOTHH U
HNPUMEHEHHE B IIPOMBIIIIIEHHOCTH.

Buramunsl. [Tonsitue o Butamunax. Mx knaccudukanns u o6o3nauenne. Hopmsi
NOTpeOJICHUH s BATAMHHOB. BojopacTBOpHMBIE U )KUPOPACTBOPUMBIE.
ABHMTaMHHO3bI, THIICPBUTAMHHO3bI M TUIIOBUTAMUHO3bI, UX NPOQHIAKTHKA.

I'opmonsbl. [loHATHE O TOpMOHAX Kak OMOJOTMYECKH AKTHBHBIX BELIECTBaX
BBIMOJIHSIOIUX SHIOKPHHHYIO DETYJSLMIO KHU3HEIEATEeIbHOCTH OPraHH3MOB..
Knaccuduxamus  ropMOHOB:  CTepouzbl,  NPOM3BOJHBIE  AKMUHOKHCIIOT,
HOJIMMENTUAb], OenKoBble TOPMOHBL OT/AENbHBIE TPEICTABUTENN: OICTPATUOIL,
UHCMYJIUH, aJIpeHaJIMH.

JlekapcrBa. [loHATHe O jekapcTBaXx KaK XMMHOTEPAIEBTHYECKUX IIperaparax.
KpaTkue ucropuueckue cBeleHUsl O BOSHUKHOBEHHH M Pa3BUTHH XUMHOTEPAITHH.
I'pynmsl nexapcTB: cymbGaMuIbl, AHTHIHPETHKH, aHANBTETHKT.  MeXaHU3M
JIEHCTBHS HEKOTOPBIX JIEKApCTBEHHBIX IpenapaToB. besomacHble crocoOb
HNPUMEHEHUS, JIEKapCTBEHHbIE (DOPMBI.

IIpakTH4yeckoe 3ansiTHE NPO(ECCHOHAIbHOMH HANIPABJICHHOCTH

((q)I/ITOI‘OpMOHLI U CTUMYJIATOPBI pOCTa paCTeHHﬁ»

JlabopaTtopuasi padora. Onpenenenne ButamuHa C B COKe U anleJIbCHHE.

KOHTpOJ’leﬁﬂ paﬁora. buonornyecku akTUBHBIE COCTMHEHUS.

C

aMocTosiTe/IbHasi padoTa.

Pe(bepaT: «Pop BUTAMUHOB JIJIS1 )KU3HHU YEJIOBEKa»

K

poccBopa: «OpraHuYecKas XUMHS.

10
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Pasngen 2.

OO0mas 1 HeOpraHuvecKast XUMHS

91

Tema 2.1.
Xumusi HayKa o
BelecTBax.

Copep:xanue yueOHOro MaTepuaia

JIP 14, JIP 2, JIP
7, JIP6, OK2,
OK 4, OK 5,
OK3

CocraB BemecTBa. Xumudeckue 3eMeHThl. CHoOcoObI  CyILIECTBOBaHHS
XMMHYECKHX JIEMEHTOB. BelecTBa OCTOSIHHOTO ¥ IIEPEMEHHOTO COCTaBa. 3aKOH
MOCTOSHCTBA COCTaBa BEIeCTBA. BeliecTBa MOJIEKYISIPHOTO U HEMOJICKYISPHOTO
ctpoeHus. CriocoObl OTOOpakeHHsS MOJIEKYI: MOJIEKYJISIpHBIE M CTPYKTYPHBIC
(bopMyIIBI; MIApOCTEepXKHEBBIE W MacinTabHele TpocTpaHcTBeHHbie (CrTroapTa-
Bpurne6a) Mozenn MOJIEKYIL.

HN3mepenne BemecTBa. Macca aTOMOB U MOJEKYJI.ATOMHas €IMHHMIIA MAacChl.
OtHocuTenbHass W MoONleKylmsipHas Macca. KoswmuectBo BemiecTBa.  Modb.
MounsipHas Macca.

ArperaTHble COCTOSIHHSI BeIlleCTBA. TBEPIOE, XXHUIKOE M razoo0pasHoe. 3aKOH
ABorampo u ero cueactBus. MoIspHBIE 00BeM BemiecTBA B Ia3000pa3HOM
cocrosiuni. OOBEIMHEHHBIH Ta30BBI 3aKOH W ypaBHeHHE MeHeneeBa-
Knamneiipona.

Cmecu BemiecTB. Pasmuuusi MEXIy CMECIMH M XMUMHYECKHMH COCAUHCHHUSIMH.
MaccoBasi 1 00beMHBIE T0JH KOMIIOHEHTOB CMECH.

Tema 2.2.
CTpoeHue aToma.

oJep:kaHHe y4eOHOI0 MaTepuaJia

AToM — ciIokHasi yacTuna. Jloka3arenbcTBa CI0KHOCTH CTPOCHHUS aToMa:
KaTOJHbIC M PEHTTCHOBCKHUE J1y4H, GoTodddekt, paxrnoakTuBHOCTE. [lnanerapHas
Mozens aroma Pesepdopaa. Coctas atroma o bopy. CoBpemeHHbIe
IPE/ICTaBJICHUS O CTPOEHHU atoMa. KopIycKysipHO-BOJIHOBOH JAyaJln3M YacTHIL
MHUKpPOMHUDA.

CocTaB aTOMHOI0 siAPa — HYKJIOHBI, TPOTOHBI, HEUTPOHBI. 30TOMBI U HYKIIHIBI.
Y cTOHYMBOCTS s7EP.

DJIeKTpPOHHAasi 060J104Ka aTOMOB. [loHsTHE 00 IEKTPOHHOHOPOUTAITH 1
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9IEKTPOHHOM 00Jake. KBaHTOBbIE YnCIia: [IaBHOE, OPOUTAIBHOE, MATHUTHOE U
CUHOBOE. PacrpejiesieHre SJIEKTPOHOB 110 SHEPTETHICCKIM YPOBHSIM,
HO/IyPOBHSM M OPOUTAJISAIM B COOTBETCTBHH C IPHHIUIIOM HIaMMEHbILEH SHEPruH,
npuninoM [aymu u npasunoM I'yHaa. DNEKTPOHHBIE KOHPUTYPAIMH aTOMOB
XUMHUYECKHX DJIEMHUEHTOB. BaleHTHBIE BO3MOKHOCTU aTOMOB XUMHYECKHX
9JIEMEHTOB. DJIeKTpOHHas Kiaccudukarust, Spdf aemeHTsI.

Tema 2.3.
Ilepnoauyeckuii 3aKoH U
nepuoIMyYecKasi cucTeMa
XHMHUYECKHUX 3JI€EMEHTOB

J. . MennaeJieeBa.

ofiep:kaHHe Y4eGHOro MaTepHaia

Ll K@}

OTKpbITHE EPHOANYECKOTr0 3aK0HA. [IpeanocsuIKn: HaKOTIIIeHHE
(hakTONIOrHUECKOTro Marepuaa, padoThl HPE/IICCTBEHHUKOB, Che3/l XMMHUKOB B
Kapcpys, muunocTabie kauecTBa [lepruoaiueckuii 3aK0H 1 IEPUOINIECKAsT
cuctema xumudeckux anementoB /1. Y. Menneneesa. Otkpeitue /1. U.
MeHzeneeBbIM EPHOUIECKOTO 3aKOHa.

Iepuoauyeckuii 3aKoH u crpoenune aroma. Mzorons. CoBpeMeHHOE TTOHSITHE
XHMHYECKOTO 3ieMeHTa. 3akoHoMepHOCTh ['. Mo3nu. CoBpeMeHHast
(hopMyIHpOBKa IIEPHOIUYECKOTO 3aKkoHa. [lepronuyeckas cucTeMa M CTPOCHHE
aToma. OU3HUECKUIl CMBICI TOPSAAKOBOTO HOMEPA JIEMEHTOB, HOMED TPYMIIBI U
nepuoza. [lepuoanueckoe U3MEHEHHE CBOHCTB IEMEHTOB. Panyca aToMa;
9HEPTHH NOHHU3ALUH, 3JIEKTPOOTPUIIATEILHOCTH. [ IpHIiHbI H3MEHEHNS
METAJUIMYECKUX U HEMETAJIJINUYECKUX CBOMCTB DJIEMEHTOB B rpymnmnax u nepuoaax,
B TOM 4HcIIe OOJIBIINX U CBEPXOOIBIIMX. 3HAUCHNE NIEPHOANIECKOTO 3aKOHA H
MEPUOINYECKON CHCTEMBI JUTA PAa3BUTHS HAYKH M TOHMMAaHHS XUMUIECKOH
KapTUHBI MUpa.

IpakTHyeckoe 3axanue. MoenpoOBaHKUE MOCTPOCHUS IEPHOTUIECKOI TaOIUIIBI.

KonrpoabHas padora. [lepuoguueckas tadbnuua /1. M. Menneneesa.

CamocrosTenbHas paboTa.
Pedepar: «buorpadus Menneneesa JI. N.».

Tema 2.4.
CTpoeHue BellecTBa.

Copep:xanue yueOHOr0o MaTepuaia

1

N

ITonsiTHE 0 XUMHYECKOH CBSA3H. THITBI XUMHYECKOHN CBSI3€H. KOBaJEHTHA,
WOHHAs1, METAIUINYECKast ¥ BOJOPOJIHAS.
KoBasienTHasi xXuMu4eckasi cB3b. J[Ba MexaHu3Ma 00pa3oBaHusl ATOI CBSI3M:
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0OMEHHBII 1 JOHOPHO-aKIeNTOPHbIH. OCHOBHBIE MapaMeTpPhI 3TOTO THIIA CBSA3U:
JUINHA, IPOYHOCTB, YTroJI CBS3U WJIM BaJICHTHBIN yroi. OCHOBHBIE CBOWCTBA
KOBAJICHTHOM CBS3U: HACBIIIEHHOCTD, MOJIAPU3YEMOCTh U IIPOYHOCTb.
DJIeKTPOOTPHLIATENILHOCTD U KJIACCU(HKAIINS KOBAJICHTHBIX CBSI3EH 110 STOMY
NIPU3HAKY. TOJISIPHAS U HETIOJIpHAask KOBAJIICHTHAsS CBA3b. KpaTHOCTH KOBaJICHTHBIX
cBs3eil M KIaccu(UKalUs HX [0 3TOMY IPU3HAKY: OJIMHAPHBIE, IBOIHbIE,
TPOMHBIE, HONYTOPHBIE. THIIBI KPHCTAJUTMUECKUX PEIIETOK Y BELIECTB C TUM
TUIIOM CBSI3H: aTOMHBIE 1 MOJIEKYIsIpHbIe. Du3nueckue cBOHCTBA BEIIECTB C
9TUMH KPUCTANTHUECKUMHU PEIIETKAMU.

Honnasi xumuueckasi cBsi3b. Kax kpaiiHuii ciydail KoBaJeHTHOH NOJISpHOH
cBsi3u. MexaHu3m 00pa3oBaHust HOHHOW CBsi3u. MIOHHBIE KPUCTAITHYECKHE
PELIETKU ¥ CBOMCTBA BEIIECTB C TAKMMH KPHCTAJUIAMH.

MeTtanmyeckasi XMMU4ecKasi CBsI3b, Kak 0COObIN THUIT XUMHYECKOH CBSI3H,
CYIIECTBYIOILIHI B METaJlaX M CIiIaBax. Ee oTiInums 1 CX0/JCTBa C KOBAJICHTHON U
MOHHOM cBs13b10. CBOMCTBA METAINIMYECKON CBs3U. Meraumaeckue
KPHUCTAJUTMUECKHE PEIIETKN U CBOICTBA BEIIECTB C TAKMMU KPHCTAJUIAMH.
Bonopoanas xumu4eckasi cBs3b. MexaHu3M oOpa3oBaHus Takoi cBsi3u. Ee
KJIaccu(UKaIys: MeKMOJICKYIIsIpHas M BHYTPUMOJIEKYJISIpHAsT BOJOPOIHBIC CBSI3H.
MornekynspHble KPUCTaKJUIMYECKHUE PELIETKU I 3TOTO Thna cBs3u. dusnueckue
CBOWCTBA BELIECTB C BOJAOPOJHON CBsI3bI0. Broornyeckas posib BOJOPOIHBIX
CBsI3€H B OpraHu3auy CTPyKTyp OnomnosmMepoB. Enunas npuposa XUMUYECKHX
CBsi3eil: HaJIMuKMe Pa3IMYHBIX TUIIOB CBSI3€H B OJIHOM BEILECTBE, IEPEX0]] OT
oJTHOTO TUIa CcBsi3H B pyroil. Kommiekcoodpaszosanue. [lonsrie o
KOMIUIEKCHBIX COeIMHEHUsIX. KOOpAMHAIIMOHHOE YHCII0 KOMITIIEKCOOOpa3oBaTes.
BuyTpeHHsis M BHELIHSS cepa KOMIUICKCOB

Homenknatypa KOMIUIEKCHBIX coeJuHeHHH. VIX 3HaueHne.

HpaKTl/l‘leCKOC 3alaHue. MexaHusm 06p330BaHI/I$I XUMHUYECKON CBSI3H.

KOHTpOHbHaﬂ paﬁoTa. «CTpOCHI/IC aToMa U CTPOCHHUE BEIICCTBAY.

CamocTosiTesibHas padoTa.
3anonHUTh TAOIUIY: «THIBI XUMHYIECKHUX CBA3CH».
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Tema 2.5.
oaumepsl

Copnep:xaHue y41eOHOT0 MaTepuaia

1

Heoprannyeckue nosmmepsl. [ToiMeps! - POCTBIE BEIIECTBA C aTOMHON
KPUCTAIUTMYECKOH PEIETKOIA: aJUTOTPOITHBIE BIIOM3MEHEHNs yriieposia (aymmas, rpadur,
KapOuH, (yJUIepeH - B3aMMOCBsI3b THOPUIM3AIMK OpOHTATICH Yy aTOMOB YTJIeposia ¢
MPOCTPAHCTBEHHBIM CTPOSHHEM AUTOTPOIHBIX MOIM(DHKALIHIA); CElIeH U TeILTyp
LIENIOYEYHOTI0 CTpOeHHsL. [10mMepBI - CII0KHBIE BEILECTBA ¢ aTOMHOM KPHCTAIUINYECKON
PELLETKOM: KBapILI, KpeMHe3eM (JIMOKCHUIHbIE COEIMHEHHS KPEMHHUS), KOPYHI (OKCHT
ATFOMUHUS) ¥ ATFOMOCHIIMKATHI (I0JIEBBIE ILITATHI, CIIF0/IA, KAOJIHH). MUHEpabl
ropHble oposl. Cepa macTudeckas. MUHEpanbHOE BOJIOKHO - acOecT. 3HaYeHue
HEOPraHUYeCKUX MPUPOIHBIX TOJUMEPOB B (POPMHUPOBAHHH OIHOMN U3 F€OJIOTHIECKUAX
0060J104eK 3eMIH -THTOC(EPHL.

Opranuveckue nojuMepsbl. CriocoObl X MOJNYUYSHHUS: PEAKIUH TOJUMEPH3AlliH 1
peakuuu nojuKonaeHcaui. CTpyKTypbl OJUMEPOB. JIMHEHHbIE, Pa3BETBICHHbIC H
npocrpaHcTBeHHble. CTPyKTYpHPOBaHHE MOJMMEPOB. BYJIKAHU3ALWMS KAYdyKOB,
JyOreHve 0EJIKOB, OTBEpIKIICHHEC MOJINKOHIEHCALIMOHHBIX IIOJIIMEPOB.
Kuaccudukariyst moJiMMepoB Mo pa3indyHbIM HPH3HAKAM.

CamocrosiTeibHast pagoTa.
Pecdepar: «IlnmacTmaccsl -CoBpeMEHHbIE KOHCTPYKIIOHHbIC MAaTEPHAIIBI».

Tema 2.6.
JucnepcHble CHCTEMBbI

Copep:xanue yueOHOr0 MaTepuaja

1

IonsiTHe 0 AMcmepcHBIX cucreMax. Kiaccuduxanus IHCHEPCHBIX CHCTEM B
3aBHCHMOCTH OT arperaTHOTO COCTOSIHHS IHUCIICPCHOHHON CPENBl W IUCIEPCHOM
(a3pl, a TakKe 1Mo pasMepy UX 4actuil. I pyboauCIIepCHBIE CHCTEMBI: IMYIIbCHH H
cycren3nr. TOHKOIUCTIEPCHBIC CHCTEMBI: KOJUIOMAHbIC (30711 U TeH) U UCTHHHBIC
(MOJIEKYJISIpHBIE, ~ MOJIEKYJISIPHO-MOHHbIE W HWOHHBIE). Oddexr TuHmANIS.
Koaryssius B KOJUIOUIHBIX pacTBOpax. CHHEPE3HC B TEIIsX.

3HaveHHe AUCHEPCHBIX CHCTEM B XXHBOW M HEXKHUBOM MPHPOJE U MPAKTHIECKOM
JKU3HH YEJIOBEKa. OMYJBCHH W CYCIICH3UH B CTPOHMTENBCTBE, MNHIICBOW H
MEUIIMHCKOM MPOMBIIUICHHOCTH, B KOCMETHKE. Broslornueckue, MeUIIMHCKUE
TEXHOJIOTUYECKHE 30J1M. 3HAUCHHE TIelell B OPraHM3alUH >KHBOM MaTepHu.
Buronornyeckue, MUmIeBble, MEINIMHCKAE, KOocMeTHYeckne remn. CHHepe3nc Kak
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(dakTOp, OmIpemeNAIOmHMII CPOK TONHOCTH TPOAYKIMHM HAa OCHOBE Teleil.
CBepThIBaHHE KPOBU KaK OMOJIOTMUECKUH CHHEPE3HC, €ro 3Ha4eHHUE.

IpakTHyeckoe 3ansATHE MPOdeCcCHOHATBLHOI HAPABJIEHHOCTH
«PoJb TUCTIEPCHBIX CHCTEM B CEITBCKOM XO3SIHCTBEY.

CamocrosiTe1bHasi padoTa.

Coo0menne: «KocMeTHUECKHE TEIN».

CocraButh cxeMy: «KoJtonjHbIe CHCTEMBI B )KMBBIX OPraHU3Max».

Koncmekr: «I'pybomuciepcHbie CHCTEMBI, HX KIaCCH(DUKAIMS U UCIIOIb30BaHHUE B
MpoQeCCHOHATBHON JIESITEIIEHOCTU.

Tema 2.7.
XuMHYecKne peakiun

Copnep:xaHue y4eOHOro MaTepuaja

1| KnaccnpuxauusixuMHyecKuXpeakumii B OPraHM4ecKoil HHeOpPraHuYecKoi
xumun. Ilonstne o xumudeckod peakiuy. Peaxnum, uaymue 0e3 H3MCHCHUS
KaueCTBEHHOI'O COCTaBa BEILIECTB. aJUIOTPONM3ALMs M HM3oMepu3auus. Peakiuu,
UIyIIHe C U3BMEHEHHEM COCTaBa BEIIECTB: 110 YUCIY U XapaKTepy pPearupyoIux 1
o0pasyromuxcsi BEIECTB (Pa3JIOKCHHS, COCIUHEHHUS, 3aMCIIeHUs, 0OMEHa); Io
M3MCHECHHIO CTEIICHEH OKHMCICHHS IEMEHTOB (OKHCIHTENBHO-BOCCTAHOBUTEIIBHBIC
M HE OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIHU); 10 TEIUIOBOMY 3(hdeKTy
(9K30- ¥ SHIOTepMHUUECKHE); O (ase (TOMO- U TeTepPOTCHHBIE); TI0 HATIPABJICHUIO
(oOpatumble W HeoOpaTHUMbIE); o UCTONB30BAaHUIO  KaTalu3aTopa
(KaTalmUTHYECKHE W  HEKATATUTHYECKHE); 10 MeXaHu3My (paauKaibHBIC,
MOJICKYJIIPHBIC ¥ HOHHBIE).

BeposiTHOCTL TNpOTEeKaHUsl XHMHYECKUX peakuuid. BryrpeHHss sHeprus,
SHTAJIBIIHS. TeroBoit abdext XUMHYECKHX peaxrmii. Tepmoxummdeckre
ypaBHeHust. CTaHzapTHas SHTIBINS peakuuii 1 oOpa3oBaHus Beects. 3akon .1
T'ecca u ero crnencTBus. QHTPOMUSL.

Ckopocth xumuyeckux peaknmii. [Tonstne o ckopoctu peaxuuit. Ckopocts
T'OMO- U TeTePOreHHON peaKLy. OHeprust akTuBalu.DakTopsl, BIUSIOLINE Ha CKOPOCTh
XUMHYECKOM peakiwmu. [Ipupona pearupyronmx Bemiects. Temreparypa (3akoH Bawt-

Topda). Komrenrparms. Karamsaropel ¥ Karaams: TOMO- M I'€TEpPOreHHBIH, HX
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MexaHu3MbL. DepMeHThl, UX CpPaBHEHHE C HEOPraHUYSCKUMH KaTajJu3aTOpPaMH.
3aBHCHMOCTb CKOPOCTH PEaKLUH OT MOBEPXHOCTH CONPUKOCHOBEHHUS PEardupyrOLHX
BCILIECTB.

OopaTuMocTh XMMHYECKHX peakuuii. XumMuyeckoe paBHoBecue. [loHsrue o
XMMHYECKOM  paBHOBecHH. PaBHOBeCHbIC  KOHIICHTpauuu. JIMHAMMYHOCTH
XHUMHYECKOTo  paBHOBecHs. (akTopbl, BIMSIONIME HA CMEIIEHHE PaBHOBECHSL:
KOHIIGHTpAIisl, aBlieHne, Temreparypa (mpusiwn Jlelllarernse).

JIaGopaTopHast pa0oTa.

TMosyyeHne KUCIOPO/a pa3ioKeHHEM IEPOKCHIa BOIOPO/Ia H(MITH) TepMaHTaHaTa
kanust. Peakuny, uaymue ¢ o0pa3oBaHHeM 0CaKa, ra3a Win BOJbI 1JIsl OPraHMYeCKUX
U HEOPraHUYECKHX KUCIIOT.

IIpakTH4YecKoe 3aHATHE.
Pemenwne 3ana4: Berancinenne ckopocTd XMMAYECKOH PEaKIIMK U €€ 3aBUCHMOCTb OT
TeMIEPaTypHI.

KonTpoabnas padora. XuMudyeckue peakiuu

CamocrosiTe1bHasi padoTa.
Pedepar: «Karamuzaropsl, MOHATHE, UX POJIb B )KU3HHU YEIIOBEKA».

Tema 2.8.
PacTBopni.

Conep:xaHue y4eOHOro MaTepuaja

[ERN

[onsitne o pacrBopax. DUBHKO-XMMHYECKass TPHUPOA PACTBOPEHUS U PACTBOPOB.
BzanmosielicTBIE pacTBOPUTENSI M paCTBOPEHHOTO BellecTBa. PacTBOPUMOCTH BEIIeCTB.
CrnocoObl BBIpaKEHHSI KOHIICHTPALMM PAacTBOPOB. MaccoBas 0N PACTBOPEHHOTO
BEIECTBA (IIPOIEHTHAS), MOJISIPHASL.

2 Teopusi JIEKTPOIMTHYECKOH JUCCOIMANMHM. MexaHN3M [UCCOLMALMM BEILIECTB C
pa3IMYHBIMM THIIAMHA XUMUYECKUX CBsi3ed. BKimam pycckuxX y4deHbIX B pa3BHTHE
HpencTaBieHuil 00  IeKTpONMTHYeCKON —auccormanyy. OCHOBHBIC — ITOJIOXKCHUS
TEOpuH 3JIEKTPOJITUYECKON qucconmaiiy. CTEeHbICKTPOIUTHYECKOM
JAucconranuuu u (baKTOpbl €€ 3aBHCHUMOCTH. CI/IJ'leble u cpem—me SHCKTpOHI/ITbI.
Huccormanmss Boxel. Bomoponmneni mokaszarens. Cperna BOJHBIX pacTBOPOB
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JNIEKTPOJIUTOB. Peakiin oOMeHa B BOIHBIX PACTBOPAX AICKTPOIHUTOB.
I'maposns,kakoOMenHslinporecc. HeoOparuMbIAruApoan3 ~ OpraHMYecKHuX u
HEOPraHMYeCKUX COCJMHEHMH M €ro 3HaueHHe B IPAKTHYECKOH NeATeNbHOCTH
YeoBeKa.
OOpartumblii  rugpos3  coneid.  Crynenuartslii  rugposns. IIpakTuueckoe
MIPUMEHEHHE THApoJIH3a. ['uaponnus opraHu4ecKux
BemiecTB(6eIKOB,)KHPOB,yTICBOI0B, MONNHYKICOTHIOB, AT®D) w© ero
Ouosoruyeckoe M IpakTH4eckoe 3HaueHHe. OMblIeHHE JKMpoB. Peakuus
tepuduKanuu

"paKT“‘-leCKOE 3aHATHE l'lqu)eCCHOHaJ'[LHOﬁ HANPaBJI€eHHOCTH:

«[IpuroToBieHne pacTBOPOB yAOOPCHUI».

((HpI/IFOTOBHCHI/IC DJICKTPOJIUTA».

CamocTosiTesibHasi padoTa.

Hoxnan: «Bona kak PpeareHT U Kak cpeaa Uik XUMHUYCCKOTO IIporecca».

Hoxkman: «CoBpeMeHHbIE METOIbI 00€33apakBaHUS BOIBI».

Tema 2.9.
OKHCIUTEIBHO-
BOCCTAHOBHTEIbHbIE
peakuuu.
DJIeKTPOXUMHYECKHE
npoueccHl.

=

OKHCJINTE/ILHO-BOCCTAHOBUTEIbHbIe  peaknuu.  CTenmeHb  OKHCIICHHS.
BoccranoBurenu u okuciurenu. OKHCIEHHE W BOCCTaHOBJIEHHWE. BaxHeinme
OKHMCIIUTEIM ¥ BOCCTAHOBHUTENIM. BOCCTaHOBMTENbHbIE CBOWCTBA METAJUIOB -
IPOCTHIX BemiecTB. OKUCIUTENbHBIE M BOCCTAHOBHUTEIILHBIC CBOMCTBA HEMETAIIOB
— IPOCTHIX BEIIECTB. BoccTaHOBHUTENBHBIC CBOWCTBAa BELIECTB, OOpa30BaHHBIX
DIEMEHTaMK B Hu3IIEH (OTpUIATENbHOM) creneHd OKucieHus. OKUCIUTETbHBIE
CBOICTBA BEHIECTB, OOPa3OBAHHBIX 3JIEMEHTAMH B BBICIICH (MOJIOKHUTEIHLHOMN)
creneHu okuciaeHus. OKUCINTENbHbIE U BOCCTAHOBUTENIbHbIE CBOWCTBA BEILECTB,
00pa30BaHHBIX JIEMEHTAMH B IPOMEXKYTOUHBIX CTEHICHIX OKHCIICHUSL.

KnaccudpukannssokncimmreIbHO-BOCCTAHOBHTEIbHBIXPEAKIUA. Peaxmn
MEKaTOMHOT'O u MEKMOJIEKYJISIPHOTO OKHCJICHHSI-BOCCTAHOBIICHHSI.
PeakiMuBHYTPUMOJIEKYIISIPHOTO  OKUCJICHUSI-BOCCTAaHOBIeHUs. Peakimu

CaMOOKHCIICHUA-CAMOBOCCTAHOBIIECHUS.  (IMCIIPONIOPIIHOHUPOBAHUST  MeTO/IbI

29




COCTaBJICHHsI YPaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid. Merox
JJIEKTPOHHOTO OanaHca. BnmsHuMe cpexbl Ha TNPOTEKaHHE OKUCIHTEIIBHO-
BOCCTAaHOBUTECIIbHBIX npoueccona.

3| XumMuueckue HCTOYHUKH TOKA. DINeKTpoAHBIE MOTEHIUANBL. Psii craHmapTHBRIX
JIEKTPOHBIX TTOTCHINAIOB (DIEKTPOXUMUYCCKHI PSJI HANPSIKCHUN METAIIOB).
TanpBaHWYecKre dJEMEHTHl M NpUHOUNBL  uX  pabotel.  CocraBieHHe
rarbBaHUIECKHX 1eMeHTOB. OOpa3oBaHie TaTbBaHUIECKHX Map MPH XUMHUYECKIX
npoueccax. [ ambBaHWYECKHE AJIEMEHTHI, NPUMEHSICMBIE B JKU3HH. CBHHIIOBAs
aKKyMYJISTOpHasi 0aTapesi, HHKellb-KaJMUEeBbIE OaTaper, TOILTMBHBIC 3JIEMEHTHI.
DJIEKTPOJIN3 pPACIUIaBOB W BOJHBIX PAacTBOpOB 3nekTpoiuToB. IIpomeccsr,
MIPOMCXOJISIIINE HAa KAaTOJE M aHOJE. YPaBHEHHS DIICKTPOXUMHUYECKUX IPOIECCOB.
DJIEKTPOJIN3 BOHBIX PACTBOPOB C HHEPTHBIMH 3JICKTPOAaMH. DJIEKTPOJIH3 BOJHBIX
pacTBOPOB C PAacCTBOPUMBIMH  3JIEKTpojaMH. llpakTmueckoe IpHMEHEHUE
3JIEKTPOJIH3a.

[pakTHYeckoe 3aHATHE.
CocraBiieHne ypaBHEHUH peakIiii 3J1eKTPoIu3a. MeTo 3JeKTpOHHOTO OanaHca.

KonTpoabnas padora. OKUCIUTEIHHO-BOCCTAHOBUTEIbHbIC PEAKIINH.

CamocTosiTe1bHasi padoTa.
OTBeTUTH Ha BONMPOCH: OKUCIUTENLHO-BOCCTAHOBUTEBHBIC PEAKIIUM.

Tema 2.10.
Kiuaccnpukanus
BemtectB. IIpocrbie
BellleCTBa.

Copnep:xaHue y4eOHOT0 MaTepHuaja

1 Knaccnpukanusas  HeopraHmuecKmx BemiecTB. [IpocTele ¥ CIIOXKHBIC
BerecTBa. OKCH/IB, Hx knaccudukaus. I uapokcupI(0CHOBaH!S,
KHCIIOPOJICO/ICpIKAIE KUCIOTHI, aM(pOTepHble THAPOKCHABI). Kucmotel, wux
knaccuukanus. OcHoBaHus, ux Kiaccupukauus. Coam cpeaHue, KHUCIbIE,
OCHOBHBIE U KOMILIEKCHEIE.

2| Metamibl. [lonoxeHne METaWIOB B MEPHOANUYECKON CHCTEME M OCOOCHHOCTH

CTPOCHHUS HUX aTOMOB. HpOCTLIC BCII[ECTBA - METAJUIBI. CTPOCHHUE KPUCTAJLUIOB U
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MeTaJuTn4YecKass XUMuueckas cBsizb. OOmme Qu3ndyeckue CBOWCTBA METAIOB H
BOCCTAQHOBHUTEJIbHbBIE CBONCTBA MX: B3aUMOJIEHCTBHE C HeMeTalu1aMHu (KHCIIOPOIOM,
rajJloreHaMH, Cepoi, a30TOM, BOJOPOJOM), C BOJOH, KHCJIOTaMH, PacTBOPaMH
CoJieif, OpraHMYeCKMMH BEIIeCTBaMH (CIIMPTaMH, rajoreHaJKaHaMH, (EHOJIOM,
KHCIIOTaMHK), O Ienoyamu. OKCHIBI M THIPOKCHIBI METAUIOB. 3aBHCHMOCTD
CBOWMCTB 3THUX COCJMHEHUH OT CTENEHEH OKHUCICHHUS METAJJIOB. 3HaYeHUe
METAIJIOB B MPUPOJIC U KU3HA OPTAHU3MOB.

Koppo3nss  meramnoB. [loHsatme  kopposun.  XuMHYecKas  KOPpPO3HSL.
Drekrpoxumudeckast Koppo3ust. CrocoObl 3alllUThl METAIJIOB OT KOPPO3HH.
O6ume cnoco0bl MOJYy4YeHHUS] MeTAIOB. MeTasl B mpupose. Metamtyprust u
ee BHIBL. NHPO-, THAPO- M DJIEKTPOMETAJUTYPrHs. OJEKTPOJH3 PpacIlIaBOB H
pacTBOPOB COCMHEHHI METAUIOB M €r0 MPAKTHIECKOE 3HAUCHUE.

Hemeranusl. [lonoxxeHne HEMETAUIOB B MEPHOANYECKOI CUCTEME, OCOOEHHOCTH
CTPOGHHMSI WX AarOMOB. OJEKTPOOTPHLATENBHOCTh.  biiaropojHsie  rassl.
DJIEKTPOHHOE CTPOCHHE AaTOMOB OJIarOpOJHBIX Ta30B M OCOOCHHOCTH HX
XUMHYECKUX U (PU3UYECKUX CBOMCTB. HemeTasbl — mpocThie BelecTBa. ATOMHOE
U MOJICKYJIIPHOE CTPOCHUE MX. AJUIOTpOnus. XMMHUYECKHE CBOWCTBA HEMETAJIIOB.
OKucIUTeNbHBIE CBOWCTBA: B3aMMOAEHUCTBHE C METaIaMH, BOJOPOJIOM, MEHee
3JIEKTPOOTPUIATETIHFHBIMI  HEMETAIUIAMH, HEKOTOPBIMHI CIIOYKHBIMA
BelllecTBaMU. BOCCTaHOBHTENIbHbIE CBOWCTBA HEMETAJUIOB B peakuusx ¢ (TopoMm,
KHCJIOPOJIOM,  CJIOKHBIMH  BEIECTBAMU-OKHCIUTENSIMA  (a30THOM ¥ CEPHOM
KHCIJIOTaMH U JIp.

Tema 2.11.
OCHOBHBIE KJIACCHI
OpPraHuYecKux H
HEOPraHNYeCKHuX
COeMHEeHU I

Q

oaepixxkanue yqeﬁﬂoro MaTepHaJia

Bonopoanbie coenuHeHust HeMeTaw10B. [loydernne amMuaka U XJOpOBOAOPOAA
CHHTE30M M KOCBCHHO. Dusmueckue cBoicTBa. OTHOIICHHE K BOJC. KHCIOTHO-
OCHOBHBIE€ CBOMCTBA.

Oxkcuabl M aHTHAPHIBI  KAapOOHOBBLIX KHCJIOT. HecomeoOpasyromue u
coneoOpasyromue okcuasl. KucinoTHeie okcupl, ux cBoiicTBa. OCHOBHBIE OKCHIBI,
UX CBOHCTBa. AM(OTEpHBIC OKCHIBI, UX CBOHCTBA. 3aBUCUMOCTh CBOCTB OKCHJIOB

MCTAJIJIOB OT CTCIICHU OKHCIICHUS. AHI‘I/I[[pI/IL[LI Kap60HOBLIX KHCJIOT KaK aHaJIOTH
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KHCJIOTHBIX OKCHJIOB.
3| KuciioTsl OpraHMueckHe M HeopraHmdyeckme. KHCIOTHI B CBETE TEOPUH
2JIEKTPOJIUTHYECKON aucconanuy. KuciaoTel B cBeTe MPOTOIUTUYECKOM TEOpuu.
Knaccudukanus oprannveckux u HeOpraHudeckux Kucrmor. OOmme cBOWCTBa
KHCIIOT: B3aUMO/ICHCTBUE OPraHMYECKUX M HEOPTaHMYECKUX KUCIOT C METaJUIaMH,
OCHOBHBIMU U aM(OTEPHBIMU OKCHJIAMHU M THIIPOKCUIAMH, C COJISIMH, 0Opa3oBaHHe
CIOKHBIX 3pupoB. OCOOEHHOCTH CBOWCTB KOHIIEHTPUPOBAHHOW CEPHOU M a30THOU
KHCJIOT.

OcHoBaHHUsI OpraHMYecKkHe M Heopranumyeckue. OCHOBaHHS B CBETE TEOPUH
INEKTPOIUTHYECKOH Juccoruaimy. OCHOBaHHS B CBETE MPOTOIUTUYECKOUTEOPHH.
Knaccugmkarms OpraHUYecKHX u HEOPraHHYeCKHX OCHOBaHHH.
XuMu4eckne CBOWCTBA IMIeNOYed W HEpacTBOPHMBIX OcHoBaHWHU. CBOHCTBa
OECKUCIIOPOIHBIX OCHOBAaHMI: aMMHaKa M aMHHOB. B3auMHOe BIHsSHHE aTOMOB B
MOJIEKYJIe QaHWJIMHA.

AM@oTepHble OpraHuyeckHe U HeOpraHu4yeckne coequHeHusi. AmdorepHbie
OCHOBaHHUS B CBETE€ IPOTOJNMTHYECKOM Teopuu. AMQOTEpHOCTH OKCHIOB H
THJPOKCHJIOB TIEPEXO/IHBIX METAJIOB. B3aUMO/ICHCTBHE C KHCIOTAMH H ILEJI0OYaMH.
Coumn. Knaccudukaipsi 1 xuMuueckne cBoicTBa coneil. OcOOCHHOCTH CBOMCTB
coJIel OPraHNYeCKUX U HEOPTaHNIECKUX KHUCIIOT.

Ienernyeckasi CBSI3b MeEXKIY KJIACCAMHM OPraHMYeCKHX M HEOPraHMYecKHX
coenuHeHmii. [loHATHE O TEHETHYECKOW CBS3M M TEHETHYECKHX psgax B
HEOPraHWYeCKOW M OpPraHWYecKod XWMHH. ['eHeTHueckue psapl Merawia (Ha
npuMepe Kamblis H JKele3a), Hemerawia (Cepbl W KPEMHHS), IEPEXOIHOTO
anemenTa (UuHKa). ['eHETHYECKUE PsiIbl U TEHETHYECKasi CBS3b B OPraHHYeCKOi
xumuu. EqMHCTBO Mupa BelecTs.

IMpakTHyecKkoe 3aHsATHE. XUMHUYCCKUE CBOMCTBA KMCIOT M COJICH.

JlaGopaTopHasi pa6ora licmbeITaHNEe pacTBOPOB KUCIIOT, OCHOBAHHUH U COJEH
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WHIWKATOpaMH.

KonTpoabHasi padota. OCHOBHBIE KJIaCChl HEOPTaHMUECKUX COCIMHEHHH.

CamocTosiTe1bHasi padoTa.

3anoJIHUTh Ta6nnuy: «OCHOBHBIE KJIACCHI HECOPTraHUYECKUX BEIIECTBY».

Tema 2.12.
Xumusi 3JIeMEHTOB

Copep:xanue yueOHOr0 MaTepuasia

[y

Bopopoa. /IBoiicTBEeHHOE MOJOXKEHHE BOJOpPOJa B IEPUOIMYECKON CHUCTEME.
W3zoronel Bomopona. Tsokenas Boma. OKHCIUTENBHBIE M BOCCTAaHOBHTEIIBHBIC
CBOMCTBa BOAOPOAA, €ro MojydyeHue U mpuMeHeHue. Pois Bojoposaa B KUBOH U
HEeKUBOU mpupoe. Boaa. Ponbs Boabl Kak cperooOpa3yroIero BeuecTBa KISeTKH.
DKOJIOTHYECKUE ACTIEKTHI BOJOTIOIB30BAHMS.
DuemeHThl |A-rpynnbl.  Illenouynsie Mertaiel.  OOmias —XapakTepUCTHKA
IICJIOYHBIX METAJUIOB HAa OCHOBAHHM IIOJOXKEHHS B IEPUOANYECKOW CHCTEMe
anementoB JI.M. MenneneeBa n crpoexust aromoB. Ilomydenue, ¢usznueckue u
XUMHYECKHE CBOMCTBA LIENOYHBIX METAIIOB. KaTHOHBI IEIOYHBIX METAJUIOB KaK
BaXHelIass XuMmuueckas (GopMa HX CYIIECTBOBAHHS, pPETYISTHBHAs pPOJIb
KaTHOHOB KaJIusl Y HaTpUsl B )KUBOW KieTke. [IpuposHble COeMHEHHs HATpUs U
KaJis, MX 3Ha4CHHE.
AaemenThl | |A-rpynnel. O01mas xapakTepuCTUKa LIEI0YHO3EMENbHBIX METAJLIOB
N Marivs Ha OCHOBAHHHU IIOJIOKCHUS B nepuouuqecxoﬁ CHCTEME JJICMCHTOB I[I/I
MenneneeBa u crpoeHuss aromoB. Kambumii, ero monydenue, (u3Mueckue u
XUMHYECKHE CBOMCTBA. BakHellne COCIMHEHHS KalblMs, WX 3HAUCHHE H
npuMeHeHne. Kanbuii B mpupose, ero Gnosorndeckast poib.

p-DIEeMEHTEIL.
AnoMuHui. XapakTepuCTHKa aTIOMHHHS Ha OCHOBaHHWH IIOJIOKEHHUS a
nepuoandeckoil cucreme onemMeHTtoB JI.Ml.MenneneeBa M CTpOEHHS aToOMa.
Tlonydenue, Qusndeckue W XUMHYECKHE CBONCTBA aJIOMHUHHS. Baxueime
COCIMHCHUS AJIIOMHMHUS, WX CBOWCTBA, 3HAUYCHHWE W INpHMeHeHWe. [IpuponHbie
COCIMHEHUS ATIOMUHUSL.
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Yraepoa u kpemuuii. O0mmas XapaKTepHCTHKAa HA OCHOBAHHM UX IIOJIOXKCHUS B
nepuoandeckol cucreme (.M. MenneneeBa u crpoeHus aroma. IIpocteie
BEILlECTBA, 00pa30BaHHbIC 3TUMHU 3eMeHTaMU. OKCH/IbI ¥ TUAPOKCHU/IBI YTIIEpoa 1
KpeMHHs. BaxHeimme coiam YroiapbHOM M KpeMHHEBOW KHCIOT. CHIHMKaTHas
MIPOMBIIIJICHHOCTb.

I'anorennl. OOmas XapakTEPUCTHKA TaJIOTEHOB HA OCHOBAHUHM MX IOJIOXKEHHS B
nepuoauveckoil cucreme oneMentoB JI.M.MeuneneeBa M CTpPOCHHS aTOMOB.
lanoreHbl — TPOCTHIE BEIIECTBA: CTPOCHHE MOJEKYJ, XUMHYECKHE CBOWCTBA,
MoJlydyeHue U MpHMEHeHHe. BakHeilmme coequHeHUs TrajoOreHOB, MX CBOMCTBA,
3Ha4YeHUE U NpuMeHeHne. ['anorens! B mpupoae. bruonorndeckas poJs raJoreHoB.
Xaabkorenbl. OOmas XapakTepUCTHKa XaJbKOICHOB HAa OCHOBAaHHHM UX
MIOJIOXKEHHSI B TIEPHOANYECKOi cucteme anemeHToB [[.11. MenaeneeBa u cTpoeHus
aTOMOB. XaJIbKOT€HBl — INPOCTHIE BemecTBa. AmoTpornus. CTpoeHHe MOJIEKyl
JIOTPONIHBIX MoaupuKauuii M ux cBoiictBa. [lodgyueHue u TNpUMEHEHHE
KUCIIOPOZA U Cepbl. XalIbKOI'€HbI B IPUPOJE, NX OHOIOTHYECKast POJIb.

DuemeHThl VA-rpynnbl. OOmas XapaKTepUCTHKA 3JE€MEHTOB 3TOW TpPYMITBI
Ha OCHOBAaHMM HX IIOJIOKEHHS B IIEPHOJUYECKOi cucreme siementoB J[.I.
MenneneeBa u crpoenus aroMoB. CTpoeHHE MOJEKY/Ibl a30Ta M aJUIOTPOIHBIX
Moaudukanuii pocdopa, ux Ppu3MUIECKUe U XUMHUYECKHE CBOWCTBA. BomopoaHbie
coeIMHEHUAIeMeHTOB V A-rpymnbl. OKcHpIa30Ta u tdocdopa,
cooTBeTCcTByrOmuUEe UM KUCIOTHL. Conu 3THX kucioT. CBONCTBa KHCIOPOAHBIX
coemrHeHUt a3ota u Qochopa, UX 3HaUCHHE W NpUMEHEHHe. A30T U (ochop B
HpHUpoJIe, UX OHOIOrHYecKast poJib.

Duementbl |VA-rpynnsl. O0masi XapakTepuCcTHKa SJIEMEHTOB TOW TPYIIbI Ha
OCHOBAaHMM UX IIOJIOKCHUS B IEPUOAMYECKON cucreme osnemeHToB J[.1.
MenzeneeBa ¥ CIpOEHHMSI artoMoOB. Ymiepond W ero  awiotpormsi. CoiicTa
QUIOTPOIHBIX MOAM(UKALMI yrieposa, ux 3HaueHue W npuMeHeHne. OKCUIbl U
THUIPOKCHIBI YIJIEPOJa M KPEMHHUS, UX XUMHU4ecKue cBoicTBa. CoiM yrosbHOH H
KPEMHHEBBIX KHCIIOT, MX 3HauyeHHe M npuMmeHeHue. [Ipupomoodpasyromias poib
yriiepoja Juisi )KMBOI U KPEMHHUSI - 1715 HOKUBOH IPUPOIBIL.
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d-DaeMeHTBL
OcobenHoctn cTpoennst atomoB d-snementoB (IB-VIIIB-rpymm). Mens, muHK,
XpOM, JKeJe30, MapraHel| Kak IpOCThIC BEIIECTBA, X (HU3HYECKUE M XHMHYCCKHE
cBoiicTBa. HaxoxaeHHe STHX METAUIOB B MPUPOJE, MX MONyYCHHE U 3HAUCHHE.
CoenuHeHust 0-3J€MEHTOB C pPa3jMYHBIMU CTCICHSAMH OKHCJICHHS. Xapakrep
OKCHJIOB M T'MJIPOKCH/IOB 3THX JJIEMEHTOB B 3aBUCHMOCTU OT CTENCHH OKHCICHUS
MeTajuIa.

KontpoasHas padora. XuMus 3JIEMEHTOB.

Tema 2.13.
XuMus B JKH3HH 0011IECTBA

Conep:kaHue yueGHOro MaTepuaia

1

XuMusI M TPOM3BOACTBO. XWMHYECKash MPOMBIIUIEHHOCTh M XUMHUYECKHE
texHooruy. ChIppe Ui XUMHYECKOW NMPOMBIIUICHHOCTH. Bora B Xummdeckon
MPOMBIIUICHHOCTH. JHEpPTusl JUIsi XWMHYECKOro IpOM3BOACTBA. HayuHble
MIPUHLUIIBI XUMAYECKOTO MPOU3BOJICTBA. 3aIllUTa OKPYXKAIOIIEH Cpeabl U OXpaHa
TpyZla IIpH XUMHYEeCKOM Tpom3BoicTBe. OCHOBHBIE CTaJUM XUMHYECKOTO
npou3BoicTBa. CpaBHEHHE IPOU3BOACTBA aMMHUaKa U METaHOJIA.

XuMusi B CeJIbCKOM XO3sliicTBe. XUMH3AIMSA CEIbCKOTO XO3SMCTBA U ee
HampaBjeHUs. PacTeHns W T1O04YBa, IIOYBEHHBIM ITOTJIOMAIONIMHA KOMIIIEKC.
Ynobpenus u ux knaccuuxanus. XUMHYECKUE CPEICTBA 3alUThl PACTEHUM.
OTpunarenbHble MOCTEACTBUSI MPUMEHCHUS MECTHIUAOB U 0Ooppba ¢ HUMH.
XuMHU3anus )KHBOTHOBOJICTBA.

XuMHsI M 3K0JIOrUsi. XUMHUECKOE 3arps3HeHue okpyxawomeil cpeasl. OxpaHa
ruapocdepsl OT XHMHYECKOro 3arpsisHeHus. OXpaHa MOYBBI OT XHUMHYECKOTO
3arpsizHeHus. OxpaHa arMocgepsl OT XUMHYECKOTro 3arps3HeHus. OxpaHa (uiops
1 (ayHBl OT XMMHUYECKOT0 3arpsi3HEHUS. BUOTEXHONIOTHS ¥ TeHHAsK MHXKCHEPUSL.
XuMusi M NOBCeIHEBHAsl KU3Hb 4esloBeKa. JlomamiHss anTeka. Momwiiue u
gucrsmue cpeactsa. CpenctBa OOpbObI ¢ OBITOBEIMH HacekoMbIMH. Cpenctsa
JIMYHOM TUTHMEHB! M KOCMETHKH. XUMHS U MUIIa. MapKUpPOBKa yIaKOBKa MUILIEBBIX
Y TUTHEHUYECKUX MPOJYKTOB W YMEHHE HX YHTATh. DKOJOTHS JKWIHIIA. XUMHUSI 1
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TCHCTHKA YCJIOBCKaA.

MpakTHyeckne 3aHATHS NPodecCHOHATLHONH HAPABJIEHHOCTH 3

«Omnpenenenne pH MoYBHI ¢ TOMONIBIO HHANKATOPHOH Oymarn».

«HopMbl BHECEHUST yIOOpEHUI».

«PoJyb XMIMUYECKHX 3JIEMEHTOB B KH3HU PacTCHUIM.

CamocTosiTesibHas1 padoTa. 4

CocTaBUTb KpoccBOpA NO paszaeny: «Heopranuueckas Xumusi».

Hrtorosas arrecranus B (popme nuddepeHIIMPOBAHHOIO 3a4eTA. 2
Bcezo: 257
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3. YCJIOBUSA PEAJIU3ALIMU ITPOT'PAMMBI YYEBHOM JUCHUATIIAHBI
3.1. TpeGoBaHusi K MUHUMAJIbLHOMY MAaTEPHATbHO-TEXHHYECKOMY 00ecredeHH 0
Peanuzanus mnporpamMmbl JUCHUIUIMHBL TpeOyeT Haauyusi yY4yeOHOro KaOuHeTa
EcTrecTBeHHOHAYYHBIX TUCIUIUINH (XUMUS), JTA0OpATOPUH

O6opynoBaHue ydeOHOro KabMHETa XUMHHU.

- MOCaJI0YHbBIC MecTa 00y4aronuxcs (M0 KOJIMYECTBY 00YUArOIINXCs);

- pabodee MecTo MpernoaBaTels;

- KOMIUICKT YYCOHO-HATJIATHBIX IOCOOWH, KOMIUICKT TaOJHIl, KOMILJICKT
XUMHYECKUX PEAKTUBOB U JJAOOPATOPHOM TOCYIbI

3.2. UudopmanuoHHoe odecriedeHne peaau3ainuu NporpaMmmbl

[lepeuenn PEKOMEHAYEMbIX y4eOHBIX U3JIaHUH, WuTepHeT-pecypcos,
JOTOJTHUTENbHOU JTUTEPATYPBHI.

3.2.1. OcHoBHBIE NeYaTHbIC U3TAHUSA

1. T'a6puensa O.C. OctpoymoB U. I'. Xumus. : yae0.11s ipodhecCHOHATBHOTO
obOpasoBanus. — M.. Akanemus, 2014

2. I'abpuensu O.C. OctpoymoB U. I'. Xumus.: yue6. 1 npodeccuit u
CHenuagIbHOCTEeH TeXHuueckoro mpoduist. — M.: Axkanemus, 2015

3.2.2. OcHOBHBIE 3JIEKTPOHHbIE U3TAHUS

1. DnexTpoHHBIN yueOHUK: «XuMus 115 IpodeccHii U crennaarbHOCTeH
TEXHUYECKOT0 U eCTeCTBEeHHO-Hay4Horo npoduiiei Epoxun FO. M. Kosanesa U. b.
2020

3.2.3. JlonoJHUTEIbHbIE HCTOUHUKH

1. I'a6puensn O. C. Xumus 10 knacc. bazossiit ypoBens, M.: JIpoda, 2011.

2. Tabpuensn O. C. Xumus 11 knacc. ba3ossiit ypoBens, M.: [Ipoda, 2011.
Hnmepnem-pecypcul:

Kristallikov. net — 3annmarenpHass XumMus

Bestreferat.Ru — 6ank pedeparos
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5. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHMS YUYUEBHO
JTACHATIIAHBI

KoHTposib M OLEHKa pe3ylbTaTOB OCBOCHHUS JHUCHUILIMHBI OCYIIECTBISAECTCS
IIPEIOIaBaTeIeM B MPOLIECCE U3YUECHUS JUCLUIUIMHBI, [TIPOBEIACHUS TPAKTUUECKUX
3aHATHH, Ja0OpPaTOPHBIX M KOHTPOJIBHBIX pabOT, TECTUPOBAHUS, a TaKKe

BBITIOJIHEHUS 00yJaromuMHCs WMHIMBUTYAJIbHBIX 3alaHuMH, MIPOEKTOB,
HUCCIICJOBAHUM.

Cooeporcanue Xapaxmepucmuxka 0CHOBHBIX U008 0€AMENbHOCHU

00yuenus obyuarowezocs (Ha yposne yueonvlx oelucmeuir)

BaskHeiimme m JlaBath omnpejenieHUE U ONEPUPOBATH CIACAYIOMIUMU

XHMHYeCKHe XUMHAYECKUMHU MMOHATUSIMHU . BEILIECTBO, XUMUUYECKUU DJIEMEHT,
aToOM, MOJIEKYJIa, OTHOCUTEIIbHBIC aTOMHAsI M MOJIEKYJIsIpHAs

TOHATHS MacChl, HMOH, QJUIOTPONHs, H30TOIbI, XUMUYECKasi CBSA3b,
AIEKTPOOTPHUIIATEILHOCTD, BaJIEHTHOCTD, CTEIIEHD
OKHCJICHHS, MOJIb, MOJISIpHAas Macca, MOJIAPHBIH 00beM
razoo0pa3HbIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJIIPDHOTO CTPOCHHS, PAaCTBOPBI, JJICKTPOJIHUT U
HEDJICKTPOJIUT, AJIEKTPOIUTUYECKAS JIACCOIAAINA,
OKHUCIIATEIh u BOCCTAHOBUTEID, OKHCJICHHE u
BOCCTAHOBJICHHE, TEIUIOBOM  A(EKT  peakiyy, CKOPOCTh
XUMUYECKOM PpEaKiuy, KaTaiu3, XHUMHUYECKOe pPaBHOBECHE,
YIJIEPOJHBIN CKeNleT, (YHKIMOHAJIbHASI TPYIa, H30MEpHs,
TOMOJIOTHS.

OCHOBHBIE m  DopmynupoBaTh 3aKOHBI COXPAHEHUS] MACChl BEIIIECTB

39 KOHBI U IIOCTOSTHCTBA COCTAaBa BEIIECTB.

N— B YcTaHaBIMBAaTh MPUYMHHO-CIEACTBEHHYIO CBS3b

MEXKY COJACPHKAHUEM 3TUX 3aKOHOB U HATMCAHUEM
XUMHUYECKHX GOPMYI U ypaBHECHHIA.

B YCTaHaBJIMBATh YBOJIOLNUOHHYIO CYIIHOCTb
MeHOelee8CKoll U COBPEeMEHHOM (OpPMYIIHPOBOK
nepuoanyeckoro 3akona /.M. Menaeneena.

B OObsICHATH GUBHUECKHUI CMBICT CUMBOJIMKHU
MEPUOINYECKOMN TaOIUIbI XUMUYECKUX 35iemeHToB /. 1.
MemnneneeBa (HOMEPOB dJIEMEHTa, IEPUO/IA, TPYIIIbI) U
yCTaHaBIUBAaTh MPUUYUHHO-CJIEACTBEHHYIO CBSI3b MEKY
CTPOEHUEM aTOMA U 3aKOHOMEPHOCTIMHU U3MEHEHHUSI CBOMCTB
AJIEMEHTOB U 00Pa30BaHHBIX UMU BEIIECTB B MEPUOJIAX U
rpyIrax.

B  XapakTepu30BaTh JIEMEHTHI MAJIBIX U OOJBIITUX
MEPUOJOB IO UX MOJOKEHHUIO B IEPUOAUUECKON CUCTEME
JI.. Menpeneena.
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OcHOBHBIE
TEOPUH XUMMHU

m  YcTaHaBIMBATh 3aBHCUMOCTH CBOMCTB XMMHYECKHUX
BEIIIECTB OT CTPOCHUS aTOMOB 00Pa3yIOIINX UX XUMHYCCKUX
AJIEMEHTOB.

m  XapakTepu30BaTh BAXXHEHIINE TUMB XUMHUYECKUX
CBSI3€ M1 OTHOCHUTEIBHOCTD 3TOM THUIOJIOTHH.

m  OOBACHATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOCHUS KPUCTAIUIMYECKUX PEIIETOK.

m  DopMynupoBaTh OCHOBHBIE TOJIOKEHUSI TEOPUU
3JIEKTPOJUTHYECKOU TUCCOLUAIIMY U XapaKTepU30BaTh B
CBETE 3TOM TEOPHUHU CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCAUHEHUM.

m  DopMynupoBaTh OCHOBHBIE MOJIOKEHUSI TEOPUU
XUMHYECKOTO CTPOCHUSI OPTraHUYECKUX COCTMHCHUHN U
XapaKTeprU30BaTh B CBETE A3TOM TEOPUM CBOMCTBA OCHOBHBIX
KJIACCOB OPTaHUYECKUX COCTMHCHUM.

Baxueitimue
BelecTBa u
MaTepHuaJibl

m  XapakTepus3oBaTh COCTaB, CTPOECHHUE, CBOMCTRA,
NOJTydeHHUE U TPUMEHEHNE BakHeHmnx MeTauioB (1A u 1l
A TpyI, alOMUHUS, JKeJle3a, a B €CTECTBEHHO-HAYYHOM
npoduiie ¥ HEKOTOPBIX (- 3JICMEHTOB) M UX COCIMHCHHIA.

m  XapakTepu3oBaTh COCTaB, CTPOCHHUE, CBOMCTRBA,
HOJy4YCHHE U TpUMeHeHne BaxxHemux nemeramios (VIII
A, VIIA, VIA rpymm, a takxke azora u pocdopa, yriepoaa u
KPEMHHSI, BOJOPO/Ia) M UX COCTMHEHUH.

m  XapakTepu3oBaThb COCTaB, CTPOEHUE, CBOMCTRA,
MOJIyYEHHE U MPUMEHEHUE BaXKHEHIIINX KJIACCOB
YIJICBOIOPOIOB (aJIKaHOB, IIMKJIOATKAHOB, aJTKEHOB,
QJIKMHOB, apEHOB) M UX HanOoJiee 3HAYMMBIX B
HAapOJIHOXO3AMCTBEHHOM IUIAHE NPEACTABUTEIICH.

m B anajornyHom kiroue xapakTepu3oBaTh BaXKHEHIITNX
npeAcTaBUTENEH IPYTUX KJIACCOB OPraHUYECKUX
COEIMHEHUI . METaHOJI U 3TAHOJ, CIIOKHBIE A(DUPBI, )KUPHI,
MbLIa, abAeTUABI (OpMaBbIETHIT U alleTaTbICTHI),
KETOHBHI (aIleTOH), KapOOHOBBIE KUCIOTHI (YKCYCHAs! KACIIOTA,
JUTSL €CTECTBEHHO-HAYYHOTO TPO(HIIs npeacTaBuTeNe
JIPYTHX KJIACCOB KHMCIIOT), MOHOCaXapuabl (TJIF0K03a),
aucaxapusl (caxaposa), mojaucaxapubl (Kpaxmai u
1CJITI0J103a), aHWJIUH, aMHHOKHCIIOTHI, OCITKH,
HCKYCCTBEHHBIE U CHHTETUUYECKHUE BOJIOKHA, KAyUyKH,
MJIaCTMACCHI.
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XuMu4yeckKue
peakuyuu

B OOBACHATH CYINIHOCTh XUMHUYECKUX TPOIECCOB.
KnaccudummpoBath XuMHU4YeCKre Peakiiuu Mo pa3IndHbIM
NpU3HAKAM: YHCITY U COCTaBYy MPOAYKTOB U PEArcHTOB,
TeroBoMy 3G eKTy, HaMpaBiIeHUIO, (a3e, HATUINIO
KaTaau3aTtopa, U3MEHEHHUIO CTETIeHeH OKUCIICHUS JIEMEHTOB,
00pa3yronmx BeIecTBa.

m  YCTaHaBIMBATh NPU3HAKU OOIIETO W PA3IMYHOTO B
TUTIOJIOTUH PEaKIUi Il HEOPTAHUIECKOW U OPTaHHIECKOM
XHMHH.

m  KriaccuduiupoBarh BEIIeCTBa U MPOIECCHI ¢ TOYKU
3pEHUs OKUCIICHUA-BOCCTAaHOBICHHS. COCTaBIATh YPaBHCHHUS
peaKInii ¢ TOMOIIBI0 METO/Ia JIEKTPOHHOTO OaJlaHca.

B  OOBSICHUTH  3aBUCUMOCTHh CKOPOCTH XUMHYECKOUH
peakiMu U TIOJIOKEHUS XUMHUYECKOTO paBHOBECUS OT
pa3IUYHBIX PAKTOPOB.

XUMH4YECKUM
IKCIMEPUMEHT

B BBIIONHATP XMMHWYECKUH 3SKCIEPUMEHT B ITOJIHOM
COOTBETCTBHH C MPaBUIaMU OE30MACHOCTH.

m HaGmronate, GUKCUPOBATh U  OMHUCHIBATH PE3YIHTATHI
IIPOBEJICHHOTO AKCIIEPUMEHTA.

XuMuueckas
uHopmauus

m  [[poBOAUTHE CAMOCTOSATEIBbHBI MOUCK XHUMHUYECKOU
uH(}OpMaIIUK ¢ UCTIOJIB30BAHUEM Pa3TMIHBIX HCTOYHHUKOB
(HAyYHO-TIOMYJIAPHBIX ~ M3JaHUM, KOMIIBIOTEPHBIX  0a3
JTaHHBIX, pecypcoB MHTepHeTa);

B UCIIOJb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUU IS
00paboTKH U Mepeaud XuMUUecKo nHGOpMaIlUU U €€
MPEJCTABICHUS B PA3IMYHBIX hopMax.

Pacuyersl no
XUMHYECKUM
popmynam u
YPaBHEHUAM

B YCTaHaBIMBATh 3aBUCUMOCTb MEXy KaUECTBEHHOU U
KOJMYECTBEHHOM CTOPOHAMHU XHMHYECKUX OOBEKTOB U
MIPOIIECCOB.

m Pemars pacueTrHble 33Ja4d 10 XHUMHYECKUM
dbopmysiaMm U YpaBHEHUSIM.

IIpoduabHoe u
npo¢ecCHOHAIBHO
3HAYMMOe
coJepKaHmne

B OOBIACHITH XUMHUUYECKHE SIBJICHHS, TIPOUCXOSAIITNE B
npupoje, ObITY U Ha POU3BOJICTBE.

m  OmnpenensiTb BO3MOKHOCTH IPOTEKAHUS XUMUYECKHUX
IpEBpAIICHUN B PA3JIMYHBIX YCIOBHSIX.

m  CoOmronate mpaBuia HKOJOTMYECKH TI'PaMOTHOTO
NOBEJICHUS B OKPY’KaIOLIEH cpee.

m  OueHuBaTh BIUSHUE XUMHUYECKOTO 3arps3HEHUS
OKpY’Karolel cpeipl Ha OPraHU3M YeJIOBEKa M JIPYTHE
YKUBbBIC OPTaHU3MBI.
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m CoOmonars mnpaBwia Oe30MacHOro oOpalleHus ¢
TOPIOYMMU U TOKCUYHBIMHU BEIIECTBAMH, JIA0OPATOPHBIM
000pyIOBaHHUEM.

m  [0TOBUTH pacTBOPHI 3aIaHHON KOHIIEHTPAIIUU B OBITY
Y Ha MIPOU3BO/ICTBE.

m  Kpurnuecku oueHuBaTh JOCTOBEPHOCTh XUMHUYECKOU
uH(GOpPMAIIHMH, TOCTYNAIONIEH U3 Pa3HbIX UCTOYHUKOB.
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Pe3yabTaThl 00yueHusi (0CBOEHHbIE
yMeHHSsl, YCBOCHHbIE 3HAHMS)

®opMbI M METOABI KOHTPOJIA U OLCHKHU
pe3yabTaToB 00y4YeHHs

YMmerh:

Ha3bIBATh. M3YYCHHBIE BENIECTBA IO
«TPUBHUAIIBHON» WJIM MEXIYHApOIHOMN
HOMEHKJIaTypawm;

HaONIOJICHUE U  OLIEHKa PE3yIbTaTOB
BBITIOJIHEHUS 3aJJaHUN Ha Ta0OpaTOPHBIX U

MPaKTUYCCKUX 3aHATHAX,

ompeaessiTh. BaJCHTHOCTh M CTEICHb
OKHCJICHUSI XUMHYECKHUX DIIEMEHTOB,
THUII XUMHUYECKOU CBSI3U B
COCIMHCHUSX, 3aps HMOHA,
MPOCTPAHCTBEHHOE CTpOECHHUE
MOJIEKY!I, TAN  KPUCTAJUIMYECKOU
pPELIETKH, XapaKTep Cpelabl B BOAHBIX
pacTBopax, OKHUCJIUTEID u
BOCCTAaHOBHUTEINb, HaIpaBJICHUE
CMEILIEHUS PABHOBECUS IOJI BIUSHUEM
pa3IMYHBIX (HAKTOPOB, H3OMEPHI U
TOMOJIOTH, MPUHAJIEKHOCTh BEIIECTB
K pa3HbIM KJlaccaM HEOPraHUYECKUX U
OpPraHUYECKUX COCTUHEHUH; XapaKTep

B3aUMHOIO  BJIMSIHMSL  aTOMOB B
MOJIEKYJIaX,  THIBl  pEaKUUud B
HEOPraHWYEeCKOW W  OPraHU4YeCcKOu
XUMUU,

HaONIOJIEHUE M OLEHKa pPEe3ylIbTaTOB
BBITIOJTHEHUS 3a/IaHUI Ha Ta0OPATOPHBIX U
IIPAKTUYECKUX 3aHATUSIX;

KOHTpOJIbHas paboTa

XapaKTepu30BaTh:S-, P-, d-31eMEHTHI
[0 MX MOJIOKEHHIO B llepuonnueckon
cucteme JI.M. Menpaeneena; ooOmue

HaOJIOIEHHE U
BBITIOJIHEHUS 3aJaHU Ha MPaKTUYCCKOM

OIICHKa Ppe3yJbTaTOB

3aHATHH,

XUMUYECKHE  CBOMCTBA  METAJLIOB,

HEMETA/UIOB,  OCHOBHBIX  KJIACCOB | YCTHBIA MHIAMBHMIYaJILHBIN OIPOC.
HEOPraHUYECKUX H  OPraHUYECKHUX

COCIMHEHUM; CTPOCHUE U CBOWCTBA

OpPraHUYECKUX COCIMHEHUN

(YriieBoopo/ioB, CHUPTOB, (PEHOJIOB,

aNbJCTUJIOB, KETOHOB, KapOOHOBBIX

KHCJIOT, aMUHOB, AaMHUHOKHUCIOT U

YIJICBOJIOB);

OOBSICHATL. 3aBUCHMOCTb CBOWCTB | HaONIOJEHME M OLIEHKA PE3yJIbTaTOB
XUMUHCCKOTO SJIeMCHTa Y| BpimonHeHys 3ajaHuii Ha MPAKTHYECKOM
0o0pa3oBaHHbIX UM  BEHIECTB  OT _

TTOJIOYKCHHSI B [Mepuonnueckoii | SAHATAH,

CHUCTEME .. MeHneneeBa; | YCTHBIM MHAMBUYaJIbHBIN OIIPOC.
3aBUCUMOCTD CBOMCTB

HEOPraHWMYECKUX BEIIECTB OT HX

cocTaBa M CTPOEHHUSA, TPUPOIY

XUMUYECKOM  CBSI3M,  3aBUCHUMOCTH

CKOPOCTHM XHMHUYECKOW pEaKuuu OT
pa3nuYHbIX (PAKTOPOB, PEAKIMOHHOU

CIIOCOOHOCTH OpraHUYeCcKUX
COCJIMHEHHN OT CTPOSHUS MX MOJIEKYII,;
BBINOJIHATH XUMHMYCCKHMH | HaOmIoeHue W OLEHKA

pE3yNbTaTOB
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IKCIICPUMCECHT 0  pacClIO3HaBaHHIO
Ba)KHEHIIINX HCOPraHN4ICCKHUX "
OpPraHn4CCKuXx BCUICCTB, IIOJIYYCHHUIO
KOHKPCTHBIX BCHICCTB, OTHOCAIIUXCA K
HN3YUYCHHBIM KJIaCCaM COGHHHGHHﬁ;

BBITTOJTHCHUS 3aJaHUN Ha J1a00paTOPHBIX
paboTax;

NMPOBOAUTHL PACUETHl 110 XUMHYECKUM
dbopMynam B ypaBHEHUSIM PEaKIIHA;

HaOJIIOJICHHE M  OICGHKAa pe3yJIbTaTOB
BBIMIOJIHEHUSI 33JlaHUM Ha MPAKTHUYECKUX
3aHITHUIX,

KOHTpOJIbHAs paboTa

OCYIIECTBJIATH CaMOCTOSITCITbHBIH
MOWCK XUMHYECKOW WHPOPMAIMU C
HCITIOJIb30BaHUEM Pa3TUIHBIX
UCTOYHHMKOB (CIPAaBOYHBIX, HAYYHBIX H
HAYYHO-TIOMYJISIPHBIX U3JIaHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MHTepHeTa); HCIOIH30BATh
KOMITBIOTEPHBIE ~ TEXHOJIOTHH ISt
0o0paboTKU W Tepefaun XUMHYECKOUH
uHbOpMAIIIK U €€ TPEACTABJICHHS B
pa3IUYHBIX opMax;

OpUEHTHPOBATHCS B CUCTEME

HOPMAaTUBHBIX IIPABOBBIX AKTOB I10
OXpaHe TpyJla U UCIOJIb30BaTh UX B
npodeccuoHaIbHOM NeITeNbHOCTH,

Ha6J'IIOI[€HI/I€ U OICHKAa PpE3yJabTaTOB
BBIIIOJIHCHU S BaI[aHI/Iﬁ Ha Ha60paTOpHBIX 151
IPAKTHYCCKUX 3aAHATHUIX,

BBIITOJIHCHU S

OLICHKA pE3yNbTaTOB

CaMOCTOSITEIbHON PabOThI

3HATH:

BasKHeH e XUMHYeCKHe MOHATHS
BEIECTBO, XUMUYECKUH DJIEMEHT,
aTOM, MOJIEKYJIa, Macca aTOMOB H
MOJICKYJI, MOH, PaJNKal, aJZIOTPOIIHSI,
HYKJIUIbI ¥ K30TOIIBI, aTOMHBIC S-, -,
d-opOuTanu, XuMu4decKkas CBS3b,
ANIEKTPOOTPHUIIATESIIEHOCTD,
BaJIEHTHOCTD, CTEIIEHb OKHUCIICHUS,
ruOpUIU3aIs OpoOuTaIICH,
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, MOJIb, MOJISIpHAsI Macca,
MOJISIPHBIN 00BEM Ta3000pa3HBIX
BEIIECTB, BEMIECTBA MOJICKYJIIPHOTO H
HEMOJICKYJIIPHOTO CTPOCHHUS,
KOMILIEKCHBIE COEINHEHNS,
JTUCTIEPCHBIC CUCTEMBI, HCTHHHBIE
PacTBOPBI, PIACKTPOTUTHICCKAS

YCTHBINA (PpOHTANIBHBIN OIPOC;
TECTOBBIN KOHTPOJIb;

OLICHKA pe3yabTaToB BBIIIOJIHEHUSA
IIPAKTUYECKOTO 3a1aHMUs;

KOHTpOJIbHAsi paboTa.
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JUCCOIMAINS, KUCTIOTHO-OCHOBHBIE
pEaKIMU B BOJHBIX PACTBOPAX,
TUAPOIN3, OKUCICHUE U
BOCCTAHOBIICHUE, 3JIEKTPOIIU3,
CKOPOCTh XMMUYECKON peaKIuHy,
MEXaHW3M peaklNM, KaTajus,
TeroBoM ekt peakiuu,
SHTAJIBINSA, TEIUIOTa 00pa3oBaHuA,
SHTPOIHSI, XUMUYECKOE PAaBHOBECHE,
KOHCTAHTa PaBHOBECHS, YIJIEPOIHBIMI
ckelnet, QyHKIIMOHaNbHAs TPYIINa,
TOMOJIOTHUSI, CTPYKTYpHas U
MPOCTPAHCTBEHHAsI U30MEPUs,
VHIYKTUBHBIN U ME30MEPHBIN

s dexTsl, anexTpodui, HyKiIeopu,
OCHOBHBIE THUIIbI PEAKIIUH B
HEOPraHUYECKON U OPraHUYECKOU

XUMUU,

OCHOBHBI€ 3aKOHbI XHMHH. 3aKOH
COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH
MMOCTOSTHCTBA cocTaBa BEIIIECTB,
ITepunognueckuit 3aKOH J1.1.
MenneneeBa, 3akoH I'ecca, 3akoH
ABorazapo;

YCTHBIN ()POHTANBHBIN OIPOC;
TECTOBBII KOHTPOJIb;

OLICHKA pe3yJbTaToB BBITTOJTHEHUS
MPAKTUYECKOTO 3aIaHMUS;

KOHTpOJIbHAs padoTa.

OCHOBHbBIC TCOPHUM XUMHM: CTPOCHUS

aToMma, XUMHUYECKOH CBSI3HU,
DJIEKTPOJIUTHUCCKON  JMCCOIHAIUH,
KHCJIOT ¥  OCHOBAaHHUU, CTPOCHHS
OPraHWYCCKUX H  HEOPraHUYCCKHX
COCIMHEHUN (BKITFOUAsT
CTEPEOXUMHUIO), XUMHUYECKYTO
KAHETUKY U XAUMHYECKYFO
TEPMOJIMHAMHUKY;

YCTHBIA UHAUBUAYAIBHBIN OIIPOC;
TECTOBBIN KOHTPOIIb;
OLICHKA

pPE3yJIbTAaTOB BBIITOJIHCHU S

MPAKTUYECKOT03aJaHHUS;

KJIacCHPUKANNI M HOMEHKJIATYPY
HEOPTraHWYECKUX W  OPTaHMYECKHX

YCTHBIN (POHTANBHBIA OIPOC;
TECTOBBIN KOHTPOJIb;

COEIMHEHU,
OIICHKA pE3yNbTaTOB BBITIOJTHEHUS
CaMOCTOSITEILHON PabOThI
OLICHKA pEe3yNbTaTOB BBITIOJTHEHUS
MPaKTUYECKOTO 3a/1aHUS;
KOHTpOJIbHAs padoTa.

NPUPOJAHBbIE HCTOYHUKHU OIICHKA pE3yIbTATOB BBINIOJIHEHUS

YTJIEBOJIOPOJIOB U CIIOCOOBI X

CaMOCTOSITEIbHON PabOThI
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nepepadboTKy;

BCIIECCTBA U MATCPHUAJIBI, HINPOKO HaONIOJICHUE U OLIEHKa PE3yIbTaTOB

HCMOoJIb3yeMble B MPAKTHKe!
OCHOBHBIE METAJIJIBI U CILJIABHI,
rpadur, KBapi, MUHEpATbHBIC

BBITIOJIHEHUS 3aJJaHUI Ha Ta0OpaTOPHBIX U
MMPAKTUYECKUX 3aHATUSX;

y100peHus, MUHEpaJIbHbIE U OILIEHKa pE3yJILTaTOB BBINOJIHEHUS
OpPraHUYECKHUE KUCIIOTHI, IEI04H, CaAMOCTOSTEIbHOI paGoThI

aMMHMaK, yTIeBO0POIbI, (GEeHOT,
aHWJINH, METAHOJI, DTaHOJI,
STUJICHTJIMKOJIb, TJIULIEPUH,
dbopmanbaeru, aneTaabIeTu,
alleTOH, TJII0K034a, caxapo3a, Kpaxmal,
KJI€T4YaTKa, aMUHOKHUCIIOTHI, OEJIKH,
MCKYCCTBEHHBIE BOJIOKHA, KAyUyKH,
MJIACTMACCHI, dKUPBI, MbLJIA U MOIOLIUE

KOHTpOJIbHAs padoTa.

CpEJICTBA,
Cooepircanue Xapaxkmepucmuka 0CHOBHbBIX 8UO08 0esaAmeIbHOCHU
00yueHnusn obOyuarowezocs (Ha yposre yueoHbIX Oelicmeuil)
BaskHeilimue m /[aBaTh omnpenenieHUe U ONEPUPOBATH CIACTYIOIIUMU
UMY ECKITe XUMHUYECKUMH ITOHATHUSIMHU. BEILIECTBO, XUMUUYECKUU DJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHAsI M1 MOJIEKYJISIpHAs
NMOHATHSA

Macchl, HWOH, aJUIOTPONUs, HW30TOIbI, XUMHUYECKasi CBS3b,
3JIEKTPOOTPHULIATEIIBHOCTD, BaJICHTHOCT, CTEICHb
OKHCJIEHUS, MOJb, MOJISIpHAs Macca, MOJIIPHbIH 00BbeM
razoo0pa3HbIX BEIIECTB, BEHIECTBA MOJEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHSI, PACTBOPBI, DJIEKTPOJIUT U
HEAJIEKTPOJIUT, ANEKTPOJIUTUYECKAS JUCCOIMAIIUS,
OKHUCIIUTEh U BOCCTAaHOBUTEIb, OKHUCIICHHE u
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BOCCTAHOBJICHHE, TEIUIOBOH  A(IEKT  peakiyd, CKOPOCTh
XMMHUYCCKON PpCaKIUM, KaTajiu3, XHMHYECKOC PaBHOBECHE,
YIICPOAHBIA CKeeT, (DyHKIHMOHAIbHAS TPYIa, H30MEPHS,
TOMOJIOTHS.

OcHOBHBIE
3aKOHBI XUMUH

m  DopmynupoBaTh 3aKOHBI COXPAHEHUSI MACChHI BEILIECTB
Y TIOCTOSIHCTBA COCTaBa BELIECTB.

m  YCTaHaBIUBAaTh NPUUYUHHO-CJICACTBEHHYIO CBSI3b
MEXKy COAEPHKAHUEM FTUX 3aKOHOB U HAIIMCAHUEM
XUMUYECKUX POPMYJ U ypaBHEHUH.

B YCTaHaBJIMBATh YBOJIONUOHHYIO CYIIHOCTb
MEH/IEJIEEBCKOM U COBPEMEHHOU (POPMYITUPOBOK
nepuoandeckoro 3akona /[.1. Menaeneena.

B OOBACHATH (PU3NYECKUI CMBICT CUMBOJIUKHI
MepUOINYECKON TaOIUITbI XUMUYECKuX 35emenToB [[. 1.
MenyeneeBa (HOMEpOB dJIEMEHTa, EPUOJIa, TPYIIIBI) U
YCTaHABJIMBATh IPUUYNHHO-CJICICTBEHHYIO CBA3b MEKIY
CTPOEHUEM aTOMa U 3aKOHOMEPHOCTIMHU U3MEHEHHUSI CBOMCTB
2JIEMEHTOB U 00pa30BaHHBIX UMU BEIIIECTB B MEpUOaX U
rpynmnax.

m  XapakTepu30BaTh JIEMEHTHI MAJIBIX M OOJBITUX
MIEPUOJIOB IO KX MOJ0KEHHUIO B IEPUOAUIECKON CUCTEME
JI.. Menpeneena.

OcHOBHBIE
TEOPUU XUMHUHI

m  YcCTaHaBIMBaTh 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX
BEILIECTB OT CTPOEHUSI aTOMOB 00Pa3yIOIINX UX XUMHUYECKUX
3JICMEHTOB.

m  XapaxkTepru30BaTh BAXKHEUIIINE TUMBI XUMAYECKHAX
CBSI3€l 1 OTHOCHTEIBHOCTD 3TOM THIOJIOTHH.

m  OOBACHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX
COCTaBa M CTPOEHUS KPUCTAINIMYECKUX PEIIETOK.

m  DopMyaHMpOBaTh OCHOBHBIE MOJIOKEHUS TEOPUU
BJICKTPOJIUTHYECKON JTUCCOUMAILIMN U XapaKTEPU30BaTh B
CBETE 3TOM TEOPHUH CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX COCAUHEHUM.

m  DopMynupoBaTh OCHOBHBIE TOJIOKEHUSI TEOPUU
XUMHUYECKOTO CTPOEHHUSI OPTaHUYECKUX COCIUHEHUN U
XapakTepU30BaTh B CBETE 3TON TEOPUH CBOMCTBA OCHOBHBIX
KJIACCOB OPTaHUYECKUX COCJIMHCHUM.
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Baxueiinume
BellecTBa u
MaTepHuaJIbl

m  XapakTepu3oBaTb COCTaB, CTPOCHHUE, CBOMCTBA,
NOJIydeHUe W NMpUMeHeHHe BakHeWmmx mertawioB ( 1A u Il
A Tpynm, allOMUHHS, XKeJe3a, a B €CTECTBEHHO-HAyYHOM
npoduiie U HEKOTOPHIX d- 3JIEMEHTOB) M UX COCTUHCHHI.

m  XapakTepu3oBaTb COCTaB, CTPOCHUE, CBOMCTBA,
HOJyYeHHE M MpUMeHeHHe BakHedmmx HemeramuioB (VI
A, VIIA, VIA rpymm, a takxke a3ora u docdopa, yriiepoaa u
KPEMHHSI, BOJOPO/Ia) M UX COCTMHEHUH.

m  XapakTepu3oBaTh COCTaB, CTPOEHUE, CBOICTBA,
NoJIydeHHe ¥ TNPUMEHEHHWE  BaXHEUIIMX  KJIACCOB
yIJICBOJOPOOB  (aJKaHOB,  IMKJIOQJIKAHOB,  AQJKCHOB,
QJIKMHOB, AapeHOB) M HMX HauboJiee 3HAYUMBIX B
HAapOJTHOXO3SMICTBEHHOM IUIAHE MPEACTABUTEIICH.

m B aHaJOrM4yHOM KIIHOYE XapakTepU30BaATh BAKHEHUIIUX
npeacTaBUTeNneu JIpYyTUX KJIaCCOB OpraHUYECKUX
COCIMHEHUN: METAHOJ W 3TaHOJ, CJOXKHBIE 3(UPHI, KUPBHI,
MbIIa, anmpAeruabsl  (popManbIerua W - aneTalbACTH.),
KETOHBI (aIleTOH), KapOOHOBBIC KHUCIOTHI (YKCYCHasi KHCIIOTA,
JUISL  €CTECTBEHHO-HAYYHOTO  MpoQWist  MpeJcTaBUTENeH
APYTHX  KIACCOB  KHCJIOT), MOHOcaxapuabl (III0K03a),
aucaxapuabl  (caxaposa), mojucaxapuabl  (KpaxmMana |
1eJUTIJI034), aHWJIVH, AMUHOKHCJIOTHI, OeJkw,
UCKYCCTBEHHbIE M CHHTETHYECKHE BOJIOKHA, Kay4dyKH,

II1acTMacChI.

XuMHU4YeCKUuM
SI3BIK U
CHUMBOJINKA

m Ucnonw3oBath B yuyeOHOM U mpodeccuoHaIbHOM
NEATENbHOCTA XUMUUYECKUE TEPMUHBI U CUMBOJIHKY.

m  Ha3sbiBaTh M3y4YeHHBIE BELIESCTBA [0 TPUBUAJIBHOW WU
MEKIYHAPOJHOW HOMEHKIATYpE W OTpa)¥aTb COCTAB JTHUX
COEIMHEHUN C TOMOILbI0 XUMUYECKUX (POPMYI.

m  OrpaxaTb XHMHYECKHME IPOLECCHl € IOMOIIBIO
YPaBHEHUN XUMHUYECKUX PEAKIIUU.
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XuMH4YecKue
peakuuu

m  OOBSCHATH CYINIHOCTh XHUMHYECKHX  IPOIECCOB.
KnaccudummpoBaTh XUMHUYECKHE PEAKIUU M0 Pa3IAYHBIM
NpU3HAKAM. YHCIYy H COCTaBy NPOJAYKTOB W PEarcHTOB,
TerioBoMy  3Qdekty, HampaBieHuio, ¢dasze, HaATUIHIO
KaTaan3aTopa, U3MEHEHHUIO CTENEHEH OKHCIICHUS SJIEMEHTOB,
00pa3yronux BeIecTBa.

m  YcTaHaBiIMBaTh MPU3HAKKM OOIIET0 W Pa3IMYHOTO B
TUIIOJIOTUM PEAKIUK IS HEOPraHWYECKOM M OpPraHu4ecKou
XHMHH,

m  KrnaccudunupoBaTh BemeCTBA W MPOIECCHI C TOUYKU
3peHUsT OKHCJICHUSI-BOCCTaHOBIICHUS. COCTaBISTh ypaBHEHUS
peaKIuii ¢ TOMOIIBIO METOJIA JIEKTPOHHOTO OaaHca.
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B  OOBSCHUTH  3aBUCUMOCTb CKOPOCTH XHMHYECKOH
peaKuuh M TOJIOKEHUS XUMHUYECKOrO pPABHOBECUS OT
pa3IUYHBIX PAKTOPOB.

XuUMUUYeCKMii B BbINoaHATE XUMHYECKUUA OSKCIEPUMEHT B IIOJHOM
IKCTIEPUMEHT COOTBETCTBHH C MPAaBUIIAMU OE30MTaCHOCTH.
m HaGmronats, pukcUpoBaTh 1 OMUCHIBATH PE3YIIHTATHI
MIPOBEJCHHOTO PKCIIEPUMEHTA.
XuMuuyecKkas m  [IpoBoAWTE CaMOCTOATENbHBIN TOWCK XUMHUYECKOM
undopmamus uH(}OpMaILUK ¢ UCTIOJIB30BAHUEM Pa3TUYHBIX HCTOYHUKOB

(Hay4YHO-TIONMYJISIPHBIX ~ M3JaHWi, KOMIBIOTEPHBIX  0a3
JaHHBIX, pecypcoB MHTepHEeTA);

B HCIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJOTHUH IS
00paboTKHU U Mepelaud XuMUYecKo nHGOpMaLlUU U €€
NPEJICTABJICHUS B PA3JIMYHBIX (hopMax.

Pacuersl o
XHMHYECKHUM
dpopmyaam u
YpPaBHEHUSM

m  YCTaHaBIMBATh 3aBUCUMOCTb MEXKYy KAU€CTBEHHOU U
KOJIMYECTBEHHOW CTOPOHAMH XHMHYECKHX OOBEKTOB U
MPOLIECCOB.

m Pemars pacyeTHble 3aJaud MO0  XMUMHUYECKUM
dbopmysiaMm 1 YpaBHCHUSIM.

[MpopunsHoe u
npo¢ecCHOHAIBHO
3HAYMMOe
colepKaHmue

B OOBIACHATH XUMUYECKUE SIBJICHHS, POUCXOISIINE B
pupo/ie, OBITY U HA MMPOU3BOJICTBE.

m  Onpenensitb BO3MOKHOCTH MPOTEKAHUSI XUMHYECKUX
MPEBPAILICHUIN B PA3JIUYHBIX YCIOBUSX.

m CoOmonarh TmpaBuia SKOJOTUYECKH TPaMOTHOIO
IIOBEJCHUS B OKPYIKAIOIIEN CPELE.

m  OueHuBaTh BIUSHUE XUMHUYECKOTO 3arpsi3HEHUA
OKpYXalUIEH Cpellbl HA OPraHW3M YEJIOBEKAa U JIPYyTUe
KUBbIC OPTaHU3MBI.

m CoOmomars mnpaBwia Oe€30MacHOr0 oOpalleHus ¢
TOPIOYMMU U TOKCUYHBIMHU BEIIECTBAMH, JIA0OPATOPHBIM
000pyIOBaHHUEM.

m [oToBUTH pacTBOPHI 3aIaHHON KOHLEHTPALIMU B OBITY
Y Ha MPOU3BO/JICTBE.

m  Kpurnuecku oneHuBaTh 1OCTOBEPHOCTh XUMHUYECKOU
uH(GOpPMAIIMH, TOCTYNAIONIEH U3 Pa3HbIX UCTOYHUKOB.
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Pe3yabTaThl 00yueHusi (0CBOEHHbBIE
yMeHHsl, yCBOeHHbIE 3HAHMS)

(I)OpMLI H METOAbI KOHTPOJIA U
OLICHKH PE€3yJabTaToB O6y‘leHI/IH

YMeTh:

Ha3bIBATh. H3YUYCHHBIC BEIIECTBA IO
«TPUBHAIIBHON» WM MEXIYHAPOIHON
HOMEHKJIaTypam,

HaOJIIOJICHHE M OIICHKa Pe3yJIbTaTOB

BBITIOJIHEHUS 3aJaHUAN Ha
71a60paTOPHBIX 151 MIPAKTUYECKUX
3aHATHUSIX;

onpeaesATb. BAJCHTHOCTb U CTEIECHb
OKHCJIEHHUSI XMMHWYECKHX DJIEMEHTOB,
TUIl XUMUYECKOU CBA3U B COCIMHEHUSX,
3apsin WOHa, IIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKY, THUII
KPUCTAJULIMYECKON PELIETKH, XapakKTep
cpenabl B BOJHBIX pacTBopax,
OKHUCIIUTEND 17§ BOCCTaHOBUTEb,
HaIlpaBJICHWE CMEIICHUS PaBHOBECUS
N0/l BJIUSHHMEM pa3JIMYHBIX (DaKTOPOB,
MU30MEPHI U TOMOJIOTH, IPUHAJIEKHOCTD

BEIIECTB K pa3HbIM KJ1accaM
HEOPraHUYEeCKUX M  OPTraHUYECKHUX
COCIMHCHUM;  XapaKTep  B3aUMHOIO

BJIMSIHUSL aTOMOB B MOJIEKYJIaX, THUIIbI
peakuuid B~ HEOPraHUYECKOM U
OPraHUYECKON XUMHUMU;

H&6JIIOI[€HI/I€ U OILCHKa pPC3yJIbTAaTOB

BBITIOJTHEHUS 3aaHuM Ha
71a60paTOPHBIX u MPAKTUYECKUX
3aHATHUSIX;

KOHTpOJIbHas paboTa

XapaKTepu3oBaTh.S-, P-, O-3JeMEHTHI
o ux InojoxeHuwo B llepuonnueckon
cucteme JI.M. MenneneeBa;, oOmue
XUMHYECKUE CBOMCTBA METAaJJIOB,
HEMETAaJIJIOB, OCHOBHBIX KJIacCOB
HEOPraHUYECKUX U OPraHuYeCKuXx
COCIIMHEHUH; CTPOCHUE U CBOMCTBA
OpPraHUu4YEeCKUX COCIMHEHU U

HAOJMIOJCHUE U OLEHKAa pe3yJbTaToB
BBITIOJIHCHUS 3aJaHUI HA IPAKTUYECKOM
3aHATHY,

YCTHBIA UHAUBUAYAIBHBIN OIIPOC.
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(YyrIeBomopomoB, CIHPTOB, (EHOJIOB,
abJCTUI0B, KETOHOB, KapOOHOBBIX
KUCJIOT, AaMHWHOB, AaMHUHOKHUCJIOT |
YIJICBOJIOB);

3aBHUCUMOCTb  CBOICTB
XUMHYECKOT'O DJIEMEHTA 5
0o0pa3oBaHHBIX UM BEIIECTB  OT
nonoxxenusa B [lepuoguueckoit cucreme
.. Menneneena, 3aBUCUMOCTD
CBOWMCTB HEOPraHMYECKHX BELIECTB OT
MX COCTaBa M CTPOCHHS, MPUPOIY
XUMHUYECKON CBSI3H, 3aBUCHUMOCTD
CKOPOCTH XUMHUYECKOW PEaKIUu OT
pa3nuyHbIX (AKTOPOB, PEAKIMOHHOMN
CIIOCOOHOCTH OpraHUYeCKUX
COEMHEHUHN OT CTPOEHUS UX MOJIEKY,

O0BSACHATD:

HaONIOJIEHUE U OLEHKA pe3yJIbTaToOB
BBITTOJTHEHUS 33JaHUI Ha TPAKTHUYECKOM
3aHSTUH,

YCTHBIN MHAUBUIYaJIbHBIN OIPOC.

BbBIIIOJIHATDH XUMHUYECKUH
IKCIICPUMCEHT 1o pacCiio3HaBaHUIO
Ba)KHEHUIIINX HCOPraHN4CCKHUX )51

OpPraHWYECKUX BEIIECTB, IMOJYYCHUIO
KOHKPETHBIX BEIIECTB, OTHOCSIIIUXCS K
V3YYEHHBIM KJ1accaM COCAUHEHU;

HaOJIOJICHHE M OIICHKa PEe3yJIbTaTOB

BBIITOJIHCHU S 321,[[21HHI>1 Ha

nabopaTopHBIX padboTax;

NPOBOAUTb PAaCUCThl [0 XUMUYECKUM
dbopMynam B ypaBHEHUSIM PEaKIIHA;

HaOJIOIGHUE W OIIGHKAa Pe3yJIbTaTOB
BBITOJIHEHHS 33JaHUN Ha MPAKTHYECKUX
3aHATHUSAX;

KOHTpOJIbHAs paboTa

OCYIIECTBJIATH CaMOCTOSITEIIbHBIN
MOMCK XUMHYECKON HHpOpMamuu c
UCIIOJIb30BaHUEM pa3IMYHBIX
UCTOYHHMKOB (CIPaBOYHBIX, HAYYHBIX U
HAYYHO-TIOMYJISIPHBIX U3JIaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, PeCypCoOB
WutepHera); HCIIOJIb30BaTh
KOMIIBIOTEPHBIC ~ TEXHOJOTHH  JUIS
00pabOTKM W Tepeladyd XHMHYECKOU
uHPOpMAIIUM W €€ MPEACTABIICHUS B
pa3IUYHBIX opMax;

OpUEHTHPOBATHCS B CUCTEME
HOPMAaTUBHBIX IIPABOBBIX AKTOB I10
OXpaHe TpyJla U UCIOJIb30BaTh UX B
npodeccuoHaIbHON NeITeNbHOCTH,;

H3.6J'II-OI[€HI/I€ U OILCHKA pPC3yJIbTAaTOB

BBITIOJTHCHU S 3aJaHun Ha
1a00paTOPHBIX u MPAKTUYECKUX
3aHATHUSIX;

OIICHKA  PE3yJIbTaTOB  BBIMIOJHEHUS

CaMOCTOSITEIbHON pabOThI

3HATH:
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Ba)KHell e XuMHYeCKHe MOHATHS
BEILIECTBO, XUMHUUYECKUN JIEMEHT, aTOM,
MOJIEKYyJa, Macca aTOMOB U MOJIEKYI,
WOH, paIuKaJ, aJuIOTPOIHs], HyKJIUAbI U
W30TOIIBI, AaTOMHBIE S-, P-, d-opOuTany,
XUMUYECKas CBSI3b,
ANEKTPOOTPULIATENBHOCTb,
BAJICHTHOCTb, CTENIEHb OKUCIICHUS,
ruOpuamn3anus opouranei,
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
MOJIb, MOJIIpHAsl Macca, MOJIIPHBI
00beM raz3000pa3HbIX BEIIECTB,
BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS,
KOMILIEKCHBIE COeIMHEHUS,
JUCIIEPCHBIE CUCTEMbI, UICTUHHbBIE
PacTBOPBI, AJIEKTPOITUTHYECKAS
OUCCOIMAINs, KUCTIOTHO-OCHOBHBIE
pEaKIU B BOJHBIX pacTBOPAX,
TUAPOJIU3, OKUCIICHUE U
BOCCTaHOBJICHUE, AJIEKTPOJIN3, CKOPOCTh
XUMUYECKOU peaKIuu, MEXaHu3M
peaKkIny, KaTtaius, TeIoBoi ekt
pEeaKIu, YHTANBIUS, TEIIOTa
00pa3oBaHMs, SHTPOIHS, XUMUUECKOE
pPaBHOBECHE, KOHCTAHTA PaBHOBECHS,
YTJIEPOAHBIN CKeNeT, QyHKIIMOHATbHAs
rpyIia, FTOMOJIOTHS, CTPYKTypHas U
MPOCTPAHCTBEHHAs U30MEPHS,
VHAYKTUBHBIN U ME30MEPHBIN

s dexThl, amexTpodui, HyKIeopu,
OCHOBHBIE THUIIbI PEAKIUH B
HEOPTraHUYECKOU U OPTaHUYECKOMN

YCTHBIN (pOHTANBHBIN OIPOC;
TECTOBBIM KOHTPOJIb;

OLIEHKAa  PE3yJIbTaTOB  BBINOJHEHUSA
MPaKTHYECKOTO 3a/1aHUS;

KOHTpOJIbHAs pabora.

XAMUH,

OCHOBHbIC¢ 3aKOHBI XHMMH. 3aKOH YCTHBIfI q)pOHTaJIBHI-,Iﬁ OITpOC;
COXPaHEHMSI MAacChl BEIICCTB, 3aKOH | rooron: i KOHTPOITH,

MMOCTOSHCTBA cocTaBa BEIIECTB,

Tleproauueckuii 3aKOH JLU. | OUCHKA  PE3yNbTaTOB  BBINOJHEHHS
MenpaeneeBa, 3akoH I'ecca, 3akoH | IPAaKTHUYECCKOI'O 3aJJaHUA,

ABoraJipo;
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KOHTpOJIbHAsi paboTa.

OCHOBHbIE TEOPUM XUMHH. CTPOCHUS
aToMa, XUMHYECKOUN CBSI3H,
BJIEKTPOIUTHYECKON JIMCCOIMAINH,
KUCIIOT W  OCHOBAHUM,  CTPOECHHUS
OpPraHMYeCKMX W  HEOPraHUYECKUX
COeIUHEHHH (BKIIIOYAs CTEPECOXHUMHUIO),
XUMUUYECKYI0 KUHETUKY U XUMUUYECKYIO
TEPMOJINHAMUKY;

YCTHBIN MHAUBHYaIbHBIN OIPOC;
TECTOBBIM KOHTPOJIb;
BBIITOJIHECHUS

OLIECHKa  pe3yJbTaToOB

MPaKTHYECKOTO3a1aHUS;

KJIACCH(PUKANUI0O M HOMEHKJIATYPY
HEOPraHMYECKUX W OPraHMYeCKUX
COCIUHCHUM,

YCTHBIN (PPOHTANIBHBIN OMPOC;
TECTOBBIN KOHTPOJIb;

OLICHKa  pe3yJIbTaTOB  BBIIOJIHEHUS
CaMOCTOSTEIbHON pabOThI

OLICHKA  pe3yJIbTATOB  BBINOJIHEHUS
IIPAKTUYECKOTO 3aaHMUs;

KOHTpOJIbHAsi paboTa.

NPUPOIHBbIE UCTOYHUKHU
YTJIEBOJOPOJIOB U CITIOCOOBI MX
nepepadoTKHy,;

OLICHKAa PE3YyJIbTATOB BBIINTOJIHCHU L

CaMOCTOSTEILHON pabOThHI

BellleCTBA U MaTePUAJIbl, IIUPOKO
HCIOJIb3yeMble B MPAKTHKE:
OCHOBHBIC METAJIIBI U CIUJIaBbI, TPaQuT,
KBapIl, MUHEpaIbHBIC YI0OpCHHUS,
MHHEPAIbHBIE U OPTaHUYECKUE
KHCJIOTHI, II[€JI0YH, aMMHAaK,
YTII€BOI0PO/IbI, (DEHOJ, aHUJIUH,
METAaHOJI, STAaHOJI, dTUJICHIJIUKOb,
TIIAIEPUH, (OpMabAETU/I,
areTaJIbJICTUI, allcTOH, TJII0K03a,
caxapo3sa, KpaxMaJl, KJIeT4aTKa,
AMHUHOKHUCIIOTHI, O€JIKH, HCKYCCTBEHHBIC
BOJIOKHA, Kay4yyKH, TIJIACTMACCHI, KUPHI,
MbLJIa ¥ MOIOIIIKE CPEJICTBA,

HaOIIOJIGCHUE W OIlGHKa pPe3yJIbTaTOB

BBITIOJIHEHUS 3aJ]aHUN Ha
1a60paTOPHBIX u MPaAKTUYECKUX
3aHATHUSX;

OIIEHKa  PE3yJIbTaTOB  BBINOJHEHUSA

CaMOCTOSTEILHON pabOThI
KOHTpOJIbHas padoTa.
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