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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJBHON YYEFHOM JUCIUIIJINHBI

1.1. MecTo AUCIHUIUIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/ibHOI
NpOrpaMMBbl:

Vuebnas aucummmmHa OV].12 Xummus ABJIETCST 00sA3aTEILHOM YacCThIO
0011e00pa3oBaTeIbHOIO IIMKJIAa OCHOBHOM 00pa3oBaTelbHOW MpPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO cnenmansHoctr 34.02.01 CectpuHckoe aeno.

1.2. I.[e.m; ! INIAHUPYEMBIC PE3YJIbTAaThl OCBOCHUA NUCHUIIJIUHBI .

1.2.1. Hesap 00meo0pa3oBaTebHOM IUCHUANIINHBI
Hens mucrummasl OV /.12 Xumus: chopmMupoBarh y 00ydaromuxcsi 3HAaHUS

U yMeHUs B 00JacTM XUMHUM, HABBIKH HMX TPUMEHEHHS B MPAKTHYECKOU
podheCCUOHAIBHON JIeATEIIbHOCTH.

1.2.2. Ilnanupyemble pe3y/jbTaTbl OCBOCHHHA 0011e00pa30BaATEIbLHOM
aucuIIMHBI B co0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe ®PI'OC COO
Oco0oe 3HaueHne UCIUIUIMHA UMeeT npu popMupoBanuu U pazsutun OK



Koa n
HAHMEHOBaHHE
bopmupyembIx
KOMIIeTeHIIU#

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIHILIHHBI

Oo0mue

I[I/ICIII/II[.]'[I/IHapHLIe.

OK 01. Beibupath
CIIOCOOBI PeLICHUS
3amay
npodeccroHanbHON
NesITeIbHOCTH
PUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

OK 02. OBnageHue
YHUBEpCAJIbHBIMU
y4eOHBIMU
MO3HABaTEILHBIMHU
TEWCTBUSIMU:

B yvactu Tpy1oBOro BocruTaHus:

TOTOBHOCTb K TPY/y, OCO3HAHHUE [IEHHOCTHU
MacTepcTBa, TPy A0I00He;

TOTOBHOCTb K aKTHUBHOM JI€ATEIbHOCTH
TEXHOJOTUYECKON U COLUAIBHOMN
HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHULIUUPOBATH,
MJIAHUPOBATH M CAMOCTOSITEILHO BBIOJIHATH
TaKyIo JesITebHOCTD;

MHTEPEC K pa3IMuHbIM chepam
npoeccCuoHaNBHOM NesTeNbHOCTH,

a) 0a30BbIE JTOTUYECKUE JCHCTBHSL:
CaMOCTOSITENILHO (DOPMYITUPOBATH U
aKTyaJIM3UPOBATh MPOOIEMY, PACCMATPUBATh €€
BCECTOPOHHE;

YCTaHaBJIMBATh CYIIECTBEHHbIH MPU3HAK WIIH
OCHOBAaHMA [JIA CPAaBHCHUA, KJ'IaCCI/I(bI/IKaIII/II/I n
00001IeHHS;

OTIPENIeNATH 1eNTN IeATEIbHOCTH, 33]1aBaTh
napaMeTpbl ¥ KPUTEPHU UX JTOCTIKSHHUS;
BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHA B
paccMaTpUBaeMbIX SIBICHHSX;

BHOCHUTBb KOPPCKTUBBI B ICATCIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ ACATCIIbHOCTH,
pa3BUBATh KPEaTUBHOE MBIIUICHUE IPU
PEHICHUHN ) KU3HCHHBIX HpO6HCM

0) 6a30BBIE UCCIICAOBATEIIbCKUE ACHCTBUS:
BJIQ/ICTh HABBIKAMH Y4eOHO-HCCIIEA0BATEIHCKOM

1.Brnagets cucTeMoil XUMUYECKUX 3HAHUMN, KOTOPAasl BKIIOYAET:

OCHOBOIIOJIATAlOLINE NOHATHUS (XMMHUYECKHH 2JIEMEHT, aTOM, 3JIE€KTPOHHAs
00oJt0uKa aToMa, S-, P-, d-3JIEKTPOHHBIC OPOUTAIN ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTD, CTEIICHb OKUCIICHHS, XUMUYECKAsl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, YITIEPOAHBIA CKeNeT, PyHKIMOHAIbHAS
rpy1mna, paaukai, U30Mepusi, U30Mepbl, TOMOJIOTHYECKUH pAAJl, TOMOJIOTH,
YIJIE€BOAOPOABI, KUCIOPO- U a30TCOAEPKAIIUE COCTUHEHNSA, ONOIOTNYECKU
AKTUBHbBIE BEIECTBA (YIJIEBOJIbL, JKUPBI, OCJIKH), MOHOMED, OJIUMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS], KPUCTAIUIMYECKAs PEIIETKA, TUIIbI
XMUMUYECKHUX peaKkuil (OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE, 9K30- U
SHJIOTEPMHUUYECKHE, PEaKIIMU HOHHOTO OOMEHa), PacTBOP, SIEKTPOJIUTEHI,
HERJIEKTPOJIUTBI, MIEKTPOJUTHYECKAS JUCCOLUALIUSA, OKUCIUTEIND,
BOCCTaHOBUTEIb, CKOPOCTh XUMUUYECKOM peakluu, XUMUYECKOE PaBHOBECHE),
TEOPHH U 3aKOHBI (TEOPHsI XUMUYECKOI'O CTPOEHUS OpraHMYecKuX BemecTB A.M.
ByTtneposa, TeOpHst IEKTPOIIMTHYECKON TUCCOLUALMH, IEPUONIECKAN 3aKOH
J.1. MenneneeBa, 3aKOH COXpaHEHHUS! MACChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHI
A3BIK XUMUH, (PAKTOJIOTUUECKHE CBEJIEHUS O CBOICTBaX, COCTaBe, MOJIYUYECHUH U
0€301acHOM HCIOJIb30BAHUN BaKHEHIINX HEOPTaHUUECKUX U OPTaHUUECKUX
BEULIECTB B ObITY U MPAKTUYECKON IEATEIHHOCTH YEIOBEKa;

2.YMeTb BBIABIIATH XapaKTEPHbIE IPU3HAKU U B3aMOCBS3b U3yUEHHBIX
MOHATUM, IPUMEHATH COOTBETCTBYIOIIUE MOHATHS IIPU ONIMCAHUU CTPOCHHUS U
CBOMCTB HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB U UX IPEBPALLECHUN;
BBISIBIIATH B3aMMOCBSI3b XUMHUYECKHUX 3HAHUN C MMOHATUSAMM U NIPEICTaBICHUSAMU
JIPYTUX €CTECTBEHHOHAYYHBIX [IPEAMETOB;

3.YMeTh UCOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COETMHEHUI
MEXIYHAPOJAHOI0 COI03a TEOPETUYECKON U IIPUKIIAJHON XUMUU U TPUBUAJIbHBIC
Ha3BaHMsI BAKHEHIINX BEIIECTB (3TUJIEH, alleTUJIeH, TJINIEPHH, (HEeHOII,
dbopmanbaeru, yKCycHas MUPOBO33PEHHUS U 00IIeH KyJIbTyphl YeJIOBEKa, a TAaKXKe
HKOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM
cpene;




OK 04. DddexTuBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTHBE
1 KOMaH/IE

OBiaieHne YyHUBepPCAIbHBIMH
KOMMYHHUKATHBHBIMHU

JeHCTBUSIMM.

B)COBMECTHA JICATEIbHOCTh: IOHUMATh U
UCIOJIb30BaTh IPEUMYIIECTBA KOMaHAHON 1
WHIUBUTyJIbHOU PabOTHI;

MPUHUMATH 1[I COBMECTHOMN AESITETbHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH
JEHCTBUS MO €€ IOCTHKEHHUIO: COCTABIIATh
IJIaH JEUCTBUI, PACIIPENEIATh POJIU C
y4eTOM MHEHUN yYaCTHUKOB OOCYKIaTh
pe3yabTaThl COBMECTHOM PabOTHI;
KOOPJMHHUPOBATH U BBHITIOTHATH paboTy B
YCJIOBHSIX pEabHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
OCYIIECTBIISITh MO3UTUBHOE CTPATETMUECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYaLIUSIX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE,
OBITH UHUITMATUBHBIM

OBjaieHUe YHHBEPCAJbLHBIMH
pPeryJsiTHBHBIMH JAeHCTBHAMM:

T) IPUHATHE ce0s U IPYTUX JIOACH:
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX
JIOJIEN TIPU aHAJIN3€ PE3YJIbTATOB
JeATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX
JIIOJIEl Ha OIIHUOKH,

pa3BUBATh CITIOCOOHOCTH TOHUMATh MUP C
MO3ULIUU IPYTOT0 YeJIOBEKa

pacyeThl o HaX0XKICHUI0 XUMHUYECKOH (hOpMyJIIbl BEIIECTBA; pacueThl MacChl
(o6bema, KoMUYecTBa BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIH OJHO U3 UCXOJHBIX
BEIIECTB JaHO B BUJIE PACTBOPA C ONPEAEIICHHON MAaCCOBOM JI0JIEH PACTBOPEHHOTO
BEIIECTBA WU 1aHO B U30BITKE (MMEET MPUMECH ); pacueThl MACCOBOW MIIH
00BEMHOM JIOIH BBIX0/1a MMPOIYKTa PEAKIIUU; PacUyeThl TEIIOBOTO 3(pdekra
peakuuii, 00beMHBIX OTHOIICHUI Ia30B;

4.YMeTb BbIABJIATH XapaKTEPHbIE IPU3HAKU U B3aUMOCBSI3b U3yUEHHBIX OHATUH,
MIPUMEHATh COOTBETCTBYIOILME TOHATHUS IIPU ONUCAHUM CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKHUX BELIECTB U UX MPEBPAILEHUN; BbISBISTD
B3aUMOCBA3b XUMUYECKUX 3HAHUU C IOHATUSMU U MIPEACTABICHUSIMU APYTUX
MPEIMETOB JUIsl 00JIee OCO3HAHHOTO TTOHUMAHUS M OOBSICHEHUS CYITHOCTH
MaTepuaibHOIO €AMHCTBA MUPA; UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS
111 OOBSICHEHUS M TPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHOHAYUHYIO
HpUpONY;

5.YMeTh XapakTepu30BaTh JEKTPOHHOE CTPOCHUE aTOMOB (B OCHOBHOM H
BO30Y/IEHHOM COCTOSIHUM) U MOHOB XMMUYECKHX 3JIEMEHTOB | - 4 mepuo1oB
[Tepuonnueckoit cucremsl [I.1. MeHneneeBa n NX BAJICHTHbIE BO3MOKHOCTH,
ucnoib3ys nouarus "s", "p", "d-snexTpoHHble" opOuTaNyU, SHEPreTUYECKrue
YPOBHU; O0BSACHATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUUECKHUX
JJIEMEHTOB

6. YMeTh MIaHUpOBATh M BBITIOIHITH XUMUYECKUI IKCTIEPUMEHT (TIpEeBpaIIeHUs
OpPraHMYECKUX BEILECTB IIPU HaIrPEBAHUU, MIOJTYUYEHUE dTUIEHA U U3yUYEHUE €TO
CBOMCTB, KAUECTBEHHBIE PEAKIMH HA aJIbJIETH/IbI, KpaxMall, YKCYCHYIO KHUCIIOTY;
JieHaTypalus OeJIKOB MPU HarpeBaHUM, [[BETHbIE PEAKIIMU OETIKOB; IPOBOAUTH
peakiuyu HOHHOTO OOMeHa, OMPEEIIATh CPely BOJHBIX PAaCTBOPOB, KAUECTBEHHbIE
peakuuu Ha cynbdart-, KapOoHAT- U XJIOPU/- AHUOHBI, HA KATHOH aMMOHHUSI;
peraTh dKCIepuMeHTaIbHbIe 3a1aun 1Mo TeMaM "Metamel" u "Hemetamner") B
COOTBETCTBHUH C IPAaBUIAMU TEXHUKH 0€30MaCHOCTH MPH 0OpaIieHNH ¢
BeLIECTBaMH U JaOOPaTOPHBIM 000pYI0BaHUEM; IPEACTABIATH PE3YJIbTATHI
XMMHYECKOT0 3KCIIEpUMEHTa B (hopMe 3amucy ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTH BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB




OK 07. CoxmelicTBOBaTHL
COXPaHEHUIO
OKpYKarollen Cpeibl,
pecypcocOepexeHHIo,
[IPUMEHSTh 3HAHUSI 00
W3MCHCHHUU KIIMMaTa,
[TPUHIIUITBI
OepeKINBOTO
[IPOU3BOJICTBA,
HPPEKTHBHO
ENCTBOBATE B
YpE3BBIYANHBIX
CUTYaIUsAX

B ob6nacTu 5K0JI0rH4ecKOro BOCIUTAHUSA:
c(hOpPMUPOBAHHOCTH IKOJIOTHYECKOI
KYJbTYpPbl, IOHUMAaHUE BIUSHUSA
COLMAIIBHO-3KOHOMUYECKUX MPOLIECCOB HA
COCTOSIHHE MPUPOTHON U COIMATILHOU
Cpelibl, 0CO3HAHUE ITI00AJIBLHOIO XapaKTepa
9KOJIOTHYECKUX MPooIIem;

IJIAHUPOBAHUE U OCYIIECTBICHUE IECTBUI
B OKPY>KarOIIEH cpe/ie Ha OCHOBE 3HAHUSA
L[eJI€N YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;
AKTHUBHOE HENPUATHE JIEHCTBUI,
MIPUHOCSIIMX BPEJ OKPYKAOIIEN CPENE;
yMEHHE MPOTHO3UPOBATH HEOIArONPUSITHBIE
AKOJIOTUYECKHUE TIOCIEACTBUS
MPEAIPUHUMAEMBIX JIEVCTBUM,
MpEea0TBpalIaTh HX;

7. ChopmMupoBaTh MpeCTaBICHUSA: 0 XUMUYECKON COCTABISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMUU B TIO3HAHUHU SIBJICHUI
MIPUPOJIBI, B JOPMUPOBAHUYU MBIIUICHUS U KYJIbTYpPbl TUYHOCTH, €€
(yHKIIMOHATBHOM FPaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelIeHHs] TPAKTUYECKUX
3a7a4 ¥ 9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHUS! K CBOEMY 3/I0POBBIO U
MPUPOIHOM CpeJie;

YMETh COOJIIOIaTh MPaBUiIa YKOJIOTHIECKH 1eJIeCO00Pa3HOro MOBEACHUS B OBITY U
TPYZOBOM AESITETLHOCTHU B IEJIIX COXPAHEHUS CBOETO 3/I0POBbSI U OKPYKAIOIIEH
MIPUPOJIHOM CPEJIbl; YUUTHIBATH OMTACHOCTD BO3JCHCTBUS HA )KUBBIC OPTaHU3MBbI
OTpe/IeNICHHBIX BEIIECTB, TOHUMAs CMBICI TIOKa3aTells MpeiebHON JOMyCTUMOMN
KOHIICHTPALIUH




1.2.3 B xoae peaqu3anuy NPOrpaMMbl BOCIUTAHUA Yy OOYyYAIOIIUXCH JTOJIKHBI
(popmMupoBaTHCH JMYHOCTHBIE pe3yJbTaThl (1ajee — JIP):

JInuyHOCTHBIE pe3yJIbTaAThI Kon JIMYHOCTHBIX
peajin3aluM NPOrpaMMbl BOCIIUTAHUSA pe3yJ1bTaToB
peanu3aluu NporpaMMsbl
BOCIIMTAHUS
OcozHaronmii ceds rpakJJaHHHOM U 3aIIIMTHUKOM BEIMKOW CTpaHbI JP 1

[IposiBisIfOIIMIM  AKTUBHYIO TPAXKIAHCKYIO MO3ULHIO, JAeMOHCTpupytoumuid | JIP 2
MPUBEPKEHHOCTh TMPUHILIMIIAM YECTHOCTH, MOPSAJOYHOCTH, OTKPBITOCTH,
SKOHOMHMYECKH  aKTUBHBIH W  y4YaCTBYIOIIMH B  CTYACHUECKOM U
TEPPUTOPUATILHOM CaMOYIIPaBJICHUH,

CoOuroaronyii HOpMBI MTPABOTIOPSIIKA, CICAYIONIMIA ueanaM rpaxuanckoro | JIP 3
obmiecTBa, obecriedeHusl 0€30MacHOCTH, MpaB M CcBOOONM Tpaxman Poccuwm.
JlosutbHBIA K YCTAHOBKAM M TPOSBJICHUSM MPEICTABUTENCH CYOKYJIbTYP,
OTJII/I‘-IaIOHII/Iﬁ nux orT prnH C I[CCTPYKTI/IBHBIM 1 ICBUAHTHBIM ITOBCACHUECM.

[TposBisifomuit ¥ AEMOHCTPUPYIOLIMM  yBaKeHHe K JoAsaM  Tpyna, | JIP 4
OCO3HAIOLIMK  IEHHOCTh  coOcTBeHHOro  Tpyaa. Crpemsmuiics K
(GOpMHpPOBAHHIO B CETEBOM Cpele JHUYHOCTHOIO U MPO(hecCHOHAIBHOTO
KOHCTPYKTHUBHOTO «IM(POBOTO cienay

JleMOHCTpUpYIOLIUI MPUBEPKEHHOCTh K POJHON KyibType, ucropuueckoit | JIP 5
MaMsATH HAa OCHOBE JIOOBM K PomuHe, pogHOMYy HapoIy, MaJod poOJWHE,
MPUHATUIO TPAJULIMOHHBIX IEHHOCTEN MHOTOHAIMOHAJIBHOTO Hapoaa Poccun

HpOHBJ’IHI-OH_II/Iﬁ YBa)KCHHUC K JIIOJSAM CTapHICrO ITOKOJICHUA U TOTOBHOCTH K JP 6
Y4acTuio B COITMAITLHOM MOAACPIKKE U BOJIOHTCPCKUX ABHMIKCHUAX

Oco3HamMil TPUOPUTETHYIO LEHHOCTh JIMYHOCTH 4YellioBeKa; yBaxatouui | JIP 7
COOCTBEHHYI0 M UYYXYI YHHKaJIbHOCTh B PA3IUYHBIX CHUTYaIHsIX, BO BCEX
dbopMax U BUJAX JESATEIbHOCTH

[IposiBnsromniAc W JAEMOHCTPUPYIOIIMM  yBaxkeHue K npexacrasuressm | JIP 8
Pa3NUYHBIX ATHOKYJBTYPHBIX, COLIMANBHBIX, KOH(PECCHOHAJIBHBIX M HWHBIX
rpynn. ConpuyacTHBIH K COXpPaHEHMIO, MPEYMHOKEHUIO M TpaHCIALUU
KYJIbTYPHBIX TPAaJULMK M LEHHOCTEH MHOTOHALMOHAIBHOIO POCCUHCKOIO
rocyapcTBa

Cobmroaronuii 1 MponaraHJIupyoIUid TpaBuia 370poBoro u 6e3omacHoro | JIP 9
oOpaza JKH3HM, CHOpPTA; MNPEAYNPESKIAOMUNA JHOO0 MPeoaOIEBAIOIINMA
3aBHUCHMOCTH OT aJKOToJis, Tabaka, MICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP
n T.J. COXpaHAIOMMA IICUXOJIOTHYECKYI0 YCTOMYHMBOCTb B CHUTYAaTHBHO
CJIOKHBIX CUTYAIIHSIX

3aboTamuiics O 3amuTe OKpYyXKaroliehd cpenbl, coOcTBeHHONW u uyxoi | JIP 10
0€30MacHOCTH, B TOM YHcIie IIMBPOBOI

[IposiBasitomuii  yBayk€HWE K OCTETUUYECKHM IIEHHOCTAM, oOmanarommid | JIP 11
OCHOBAaMHM 3CTETUYECKOU KYJIBTYPbI

[IpuauMaronuii  ceMeilHble 1LEHHOCTH, TOTOBBIM K co3gaHuio cembu u | JIP 12
BOCIIMTAHUIO JIETEH; IEMOHCTPUPYIOLIUN HENMPUATHE HACWIUA B CEMbE, yX0/a
OT POJMUTENBCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHWH CO CBOUMH
JIEThbMH U UX (UHAHCOBOTO COACPKAHUS

3aHUMAKOIMKA AaKTHUBHYK MO3ULMI0O 110 HENpUATHIO M mnpotuBoxevictsuro | JIP 13
KOPPYILIMOHHOM AESTEIBHOCTU

Oco3Harommii ce0si 4acThiO CTYJIEHYECKOTO0 MEIUIIMHCKOTO coobmectra. | JIP 14
[ToHMMarOIMI JIMYHYIO OTBETCTBEHHOCTH 33 COXPAaHCHHE MMHUDKA KOJUISHKA

[TpuHMMaromMi KOPIOpaTUBHYIO KyibTypy. Ilepenaronuii Tpaguumu, Hopmsl, | JIP 15




CJIOKHMBIIHUECSA B KOJIJICIKE.

Oco3HamMi IEHHOCTh YeJIOBEYECKOM KM3HU, HE MPUHUMAIOIINKN JIeHCTBUM,
MPEACTABIISIIONINX OMACHOCTH JIUISL KU3HU U 3[I0POBbsI (CyHITUIAIbHBIC CANTHI,
(hopyMBI TOTCHIIUATHHBIX CAMOYOUHII, CANTOB, Pa3)KUTAIOIINX HAI[MOHATHHYIO
PO3Hb M PacoOBOE HENPUATHE (IKCTPEMHU3M, HAIMOHAIM3M, (aliu3M), CalThl,
MPOMAaraHIupyoIue SKCTPEMU3M, HACUIINE, JCBUAHTHBIE (JOPMBI TIOBEICHUS,
CEKTHI)

JIP 16

HemnpepsIBHO  coBepHICHCTBYIOIINN NpodeccHOHaNbHBIE HAaBBIKM  4Yepe3
JOTOJHUTEIbHOE TpoheccroHanbHOE 00pa3oBaHKe (IPOTPaMMBbI ITOBBIIICHHS
KBAJTM(HUKAIMK U IPOTrPaMMbl TPOPECCHOHATBHOMN MEePEOATOTOBKH.

JIP 17

Cobmoaronuii BpaueOHyI0 TaliHy, IPUHIIUIIBI METUITUHCKON 3TUKH B paboTe
C MAIMEHTAMH, UX 3aKOHHBIMH MTPEJACTABUTEISIMHU U KOJUICTaMH

JIP 18

Cobmoaron il mporpaMMbl  TOCYJApCTBEHHBIX TapaHTH OeCIIaTHOTO
OKa3aHUs TpakJlaHaM MEIULMHCKON MOMOIIM, HOPMATUBHbBIE TIPABOBBIE aKThI
B cdepe OXpaHbl 3I0POBbS TpaXIaH, PETyIUPYIOIINAE MEIUITUHCKYIO
JesITeNIbHOCTD

JIP 19




2.CTPYKTYPA U COJIEP)KAHUE OGIIIEOBPA3OBATEJIBHON

JUCHMUILIAHBI

2.1.06peM yuebHON AUCUHUIUIMHBI U BUIBI Y4eOHOI pabOTHlI.

Bujpl yueOHOI nesTenbHOCTH KommuecTBo
9JacoB.

O0bem 00pa3oBaTeIbHOM NPOrpaMMbl AU CHHUILIMHBI 188

B T.U.

OCHOBHOE COJICpKAHUE 170

B T.4.

TEOPETHUCCKOE 0OYUCHHE 124

MPAKTUYECKUE 3aHSATHUS 46

71a00paTOPHBIC 3aHATHS

IIpodeccnonaaibHo - OpPHEHTHPOBAHHOE comep:kanue | 16

(conep:kaHue MPUKJIATHOTO MOTYJIs1)

TEOPETUUYECKOE 00yUeHHUE 2

PAKTUYCCKUEC 3aHATHS 14

IPOMEKYTOUYHAs aTTecTalus(dK3aMeH) 18
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2.2. TemaTu4yecku NJ1aH U coaepkanue ydeoHon aucuuniaudabl OY 111 Xumus

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M MPO(ecCHOHAILHO-OPHUEHTHPOBAHHOE), O0bem | @opmupyembie
pa3iaesioB U TeM JIadopaTopHbIe U NPAKTHYECKHE 3aHATHS, NIPUKJIATHON MOAYJIb (IPY HAJTUYUH) 4acoB | KOMIIETEHIIUH,
JIMYHOCTHBIE
pe3yJIbTaThl
Paznea 1. Oprannyeckasi XumMus
Teopusi crpoennss | [Ipeanoceuiku  co3maHus  Teopur  cTpoeHHs. OCHOBHbIE  IOJIOKEHHSI TEOPUU  CTPOEHUS
OPraHUYecKuX A.M.bytnepoBa. XHMHYECKOE CTpPOCHHE U CBOMCTBa opraHuueckux BemiectB. I[lonstue o006
coeIMHEeH U nzomepun3Hauenue teopun A.M. BytnepoBa i pa3BUTHUSI OPraHUYECKOM XMMHUU U XMUMHUYECKHUX OK 01, OK 04,0K 07,
IIPOTHO30B. JIP4.
1.Beenenue. Ilpenmer opranuueckodl Xxumuu. OCOOEHHOCTH CTPOEHHUS OpPraHUYECKUX BELIECTB.
Crtpoenue atoma yriepoaa. ['mOpuausanus. Teopus cTpoeHUS OpraHUYECKUX coeAuHEHUU A.M. 5
bytnepoBa. M3omepus. CoBeplIeHCTBOBaHUWE 3HAHUM M yMEHHIl IO COCTaBIEHUIO CTPYKTYPHBIX
M30MEPOB. | OMOJIOTMYECKHM psii METaHA
Tema I'omosiornueckuii psig ankanos. [louarue 06 yriaeBogopoaax. OcCoOEHHOCTH CTPOCHHS TIPEETbHBIX
1.2.11penesbHble YIJIEBOJOPOAOB. AJIKaHbl KaK TMPEACTABUTENN MPEACNbHBIX YTIEBOAOPOAOB. OJIEKTPOHHOE H
YIJ1€BOIOPO/IbI IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl METaHAa M JPYrMX aJKaHoB. ['OMoOJOrudeckuil psg u o

nzomepus napaduHoB. HopmanbHOe M pa3BeTBIEHHOE CTpOEHHE yriepojaHoi nenu. HoMmenkmaTypa
AJIKaHOB U aJKUJILHBIX 3aMecTuTeNne. Ou3ndeckue CBOMCTBA ajTKaHOB. AJIKaHbBI B IPUPO/IE.
XuMHYeCKHE CBOWCTBA aJIKaHOB. Peakiuu Sr-Tuna: ramorenuposanue (padorel H.H. CemeHnosa),
HuTpoBanue 10 KoHoBamoBy. MexaHM3M peakuMM —XJIODUPOBAaHMsI  allKaHOB. Peakuuu
JETUIPUPOBAHUS, TOPEHUS, KAaTAIUTUYECKOIO OKHMCIIEHUS alKaHOB. KpEeKMHI alKaHOB, pa3IN4HbIE
BUJIbI KPEKUHIa, IPUMEHEHHUE B IIPOMBINUICHHOCTU. [Iuponu3 u KoHBepcus MeTaHa, U30MEpHU3aLus
AJKaHOB.

IIpumeHenne u crnoco0bl MoydeHus: ajkaHoB. O0nacTu MpUMeHEeHHs ankaHoB. [IpoMbllieHHbIE
CHOCOObl TIOMY4YEHUS AalIkaHOB: IOJIy4€HHWE M3 MPUPOJHBIX HCTOYHHMKOB, KPEKMHI TNapaduHOB,
MOJyYeHHe CHHTETHUYECKOro OEH3MHA, razudukaius yris, TMApUpoBaHue ankeHoB. JlabopaTopHble
CrocoObl IOJyYeHHs] ajKaHOB: CHUHTe3 Bropra, exapOOKCHIMpOBaHME, TUIPOJIU3 KapoOuia
AITOMHHMS.

Hukaoankanbl. ['OoMonorudyeckuii psii ¥ HOMEHKJATypa IMKIOATKAHOB, WX oOmas Qopmyna.
[TonsiTne o HampspkeHUW LUKIa. M3oMeprs IUKIOATKAHOB: MEXKIIACCOBAs, YIJIEPOJHOIO CKENETa,
reomerpuueckas. [lomydeHne u (¢uU3NYECKHME CBOWMCTBA HUKIOAIKAHOB. XWMHUYECKHE CBOWCTBA
UKIoATKaHoB.  Crenuguka CBONCTB HUKJIOAIKAHOB C  MAJbIM pa3MepoM Iukjia. Peaximm

OK 01,0K02, OK
04,0K07, JIP7.




IMPUCOCAUHECHUS U PpaJUKAJIbHOI'0 3aMCIICHUA.

1.IlpenenpHple yraeBonopoAbl. AJIKaHbl, T'OMOJOTMYECKUN psAll, CTPOCHHUE, H30MEpUS U

o 2
HOMEHKJIaTypa. Pusnueckre CBONCTBA AJIKAHOB.
2.Xumuyeckue cBoicTBa ankaHoB. [I[puMeHeHre 1 MoaydyeHne ajJKkaHoB. 2
3. I{ukoankaHbl 2
IIpakTnyeckue 3anaTusa Nel
[Tpaktuyeckas pabora Nel: OGHapyeHME yriepoja M BOJAOPOJAa B OPraHUYECKOM COEIMHEHMH.
ObHnapyxenue ranoreHoB (mpoba beitnpiireiina) M3omepuss M HOMEHKJIATypa MPeAeibHBIX 2
yIJIE€BOAOPOAOB
Tema 1.3. I'omoJiornyeckuii psig ajJdkeHoOB. DJIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI STHIICHA
JTHJICHOBbIE U U ankeHoB. [omonormueckwii psag u  obOmas ¢opmyia ainkeHoB. V3oMmepHs 3THUICHOBBIX 10
JAMEeHOBbIE YIJIEBOAOPOAOB: MEXKKIIACCOBAs!, YIIIEPOIHOTO CKEJIETa, MMOJI0KEHUS KPATHOU CBS3U, T€OMETpUYECKasl.
yIJ1€BOAOPOAbI. Oco0OeHHOCTH HOMEHKJIATYypbl 3TUJICHOBBIX YIJIEBOAOPOJOB, Ha3BaHUS Ba)XKHEUIIUX paJUKaJIOB.

dusndyeckue CBOMCTBA aJIKEHOB.

XHMHYeCKHE CBOMCTBA AJKEHOB. OJIEKTPOPWIbHBIN XapakTep pPEakiHil, CKIOHHOCTh K

peakuysM IPUCOCIMHEHMs, OKHUCIECHHUA, noauMepuszauuu. IIpaBuno MapkoBHMKOBA M €ro
AJIEKTPOHHOE OOOCHOBaHWE. Peakuuu rajJoreHupoBaHuUs, THUIPOraJOT€HUPOBAaHHUSA, THJIpaTalluy,
ruapupoBanusa. Mexanusm Ag-peakumii. [loHatue o peakuusax nonuMepusanuu. ['opeHue alkeHOB.
Peaknuu OKHCIIEHHS B MATKHUX M JKECTKMX YycioBusX. Peakuus BarHepa um ee 3HaueHus s
0oOHapyeHHs HEMPEeAENbHbIX YIIIEBOJOPOI0B, MOITYYEHUSI TIIUKOJIEH.
IIpumenenne u cnocoObl MOJYYEeHHs] AaJKeHOB. lcnonb30BaHME BBICOKOM PEaKIMOHHOMN
CIIOCOOHOCTH AaJIKEHOB B XUMHYECKOW MPOMBILUIEHHOCTH. [IpuMeHeHHe STuiIeHa W MpONIIEHA.
[TpoMmblIIIeHHbIE CIIOCOOBI MOJIyYEHHUs] aJKeHOB. Peakiuu AerujpupoBaHUS U KPEKHUHIa allKaHOB.
JlaGopaTopHbIe CTIOCOOBI MOTYyYEHHUS aTKEHOB.

Aaxanuenbl. [loHsATHEe M KiIacCUpUKAIMS IUCHOBBIX YIJIEBOJOPOJIOB IO B3aUMHOMY
PACIONIOKEHHIO KPAaTHBIX CBs3ei B Mosekyse. OCOOEHHOCTH 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOTO
CTPOCHUSI COTNPSDKEHHBIX nueHoB. [loHATne o m-amekTpoHHON cucteme. HoMeHknatypa AMEHOBBIX
yriieBo0poaoB. OCOOEHHOCTH XWMHUYECKHX CBOMCTB COMPSDKEHHBIX THUEHOB, KaK CIEACTBHE WX
SNIEKTPOHHOTO CcTpoeHusi. Peakuuu 1,4-npucoenunenus. Ilomumepuszanust nueHoB. CrocoOsl
MOJTyY€HUsl JUEHOBBIX yrieBoaopooB: padotsl C.B. Jlebenena, neruapupoBaHue aJKaHOB.
OcHOBHbIE TOHATHSI XHUMHH BBICOKOMOJIEKYJISAPHBIX COeJUHEHHH Ha TmpuMepe MPOAYKTOB
MOJIMMEPHU3AlINN aJIKCHOB, AJIKAJIUCHOB W HX TaJIOTCHIIPOU3BOJIHBIX. MOHOMep, MMOJIMMEP, pCaKIuAa
MOJIMMEPU3ALUHY, CTEIEHb IOJIMMEPU3ALUU, CTPYKTYpHOE 3BEHO. THIIBI IOJMMEPHBIX LECHEH:
JWHEHHBIe, pa3BeTBICHHbIC, cmuThie. [loHsATHE O cTepeoperyisipHbIX mnosnuMmepax. Ilommumepsl

OK 01, OK02, OK
04,0K 07, JIP3.
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TEPMOIUIACTUYHBIE W TepMOpeakTuBHbIE. IlpencraBneHue o IUIacTMaccax M 3JacToMepax.
[TonuaTHIIEH BHICOKOTO M HU3KOT'O JaBJICHUS, €ro cBoicTBa U npuMmeHenue. Karanuzaropsl Llurnepa—
Hatra. IlonmumponwieH, ero mpuMeHEHHE M CBOiicTBa. ['amoreHcopaepikaiiyue MOIMMEpHI: TedioH,
nonuBUHWIXJIOpUA. Kayduyku HaTypanbHblil U cunTeTndeckue. Comnonumepsl (O0yTaaueHCTUPOIbHbII
Kayuyk). Bynkanuzanus kaydyka, pe3uHa 1 500HHT.

1.ANKeHbI, CTPOCHHE, TOMOJIOTUYECKHM psAJl, CBONCTBA, IPUMEHEHUE, MTOTyUYCHUE.

2. Anxanuensl. Kayuyk. Pe3una.

3.XuMusl BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

4.COBepI_HeHCTBOBaHI/Ie 3HAHUM II0 TeMaM: « Hpez[eanble COG,I[I/IHGHI/IH.BTI/IJIGHOBBIC U OJUCHOBBIC
YIJICBOOOPOAbI»

IpakTuyeckne 3ansaTus Ne2
1.ITonyueHue 3TUIIEHA U OTIBITHI ¢ HUM. M30Mepus, HOMEHKIIaTypa HEMPEeIeIbHBIX YTIIEBOJ0POIO0B

Tema 1.4.
AlleTHJIEHOBbIE
YIJIEBOAOPOIBI

I'omonornyeckuii psig AJIKHHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE allETUIIEHA U APYTUX
ankuHOB. ['omosnormueckuil psg u obmas ¢opmyna ankuHoB. HoMeHknaTypa aneTHJIEHOBBIX
YIIIEBOAOPOAOB. M30MepHs MEXKKIaCCOBas, YIIIEPOJHOTO CKEJIETa, MOJI0KEHHUS KPAaTHOU CBSI3H.

XuMHYecKHe CBOMCTBA M NpPHMeHeHHMe AJKMHOB. OCOOEHHOCTH peaklUMi NPUCOEIUHEHUs 110
TPOMHOM yriiepoa-yrieponHoil cBsasu. Peakius Kydeposa. [IpaBuino MapkoBHUKOBa IPUMEHUTEIBHO
K aueruieHaMm. I[loABMXKHOCTH aToMa BOJOpoJa (KUCIOTHBIE CBOWCTBAa ainkuHOB). OKHCIIEHHE
ankuHoB. Peakums 3ennnckoro. [IpuMeHeHne aneTuineHoBbIX yrieBonopoaos. [lonmuBrannanerar.

OK 01, OK 04,0K 07,
JIP1.

1. Anetnnen

IIpakTuyeckne 3ansiTus Ne3
[Tonyyenue aneruieHa u3 Kapoua KajibLus.

Tema 1.5.
ApoMaTnyeckmue
yIJ1€BOAOPOAbI

I'omosiornueckuit psix apeHoB. beH30J1 Kak IpeICTaBUTENb apeHOB. Pa3BuUTHE NpeACTaBIEHUH O
cTpoeHuu Oenzosna. CoBpeMeHHbIe PEACTaBICHUS 00 IEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOEHHUH
6en3ona. OOpazoBaHMe apOMATHUECKOW T-cucTeMbl. ['oMonorn GeH3o0ja, MX HOMEHKIATypa, oOias
dopmyna. HomeHkiatypa g Ou3aMelIeHHBIX NPOU3BOAHBIX OeH3oma: opmo-, mema-, napa-
pacrosnoxeHue 3amectureneil. Du3ndeckue CBOMCTBA APEHOB.

XuMuyeckue cBOHcTBa apeHoB. IlpuMepsl  peakiuii  JIEKTPOOHIBHOTO  3aMEIICHHUS:

OK 01, OK 04,0K 07,
JIP 8.
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raJloreHUpOBaHUE, AIKWINPOBAHUE (xaTanmm3aTopbl @®punens—Kpadrca), HUTpPOBAaHUE,
cynbupoBanue. Peakuuu ruapupoBaHuss M MNPUCOEAUMHEHHS Xiopa K OeHzomy. OcoOGeHHOCTH
XMMHYECKHX CBOMCTB IOMOJIOTOB OeH30sia. B3auMmMHOE BiMsSHHE aTOMOB Ha IpPHUMEpPE T'OMOJIOTOB
apeHoB. OpueHTanus B peakuusx eKTpoduiibHoro 3amenienus. Opuentantsl | u 1l pona.
IIpumeHenne W mosaydeHue apeHoB. lIpupogHble UCTOYHMKM apOMaTHYECKHMX YIJIEBOJOPOJIOB.
Apomaru3zanus ajJKaHOB U LUKIOATKaHOB. AJIKHIIMpOBaHUE OeH3011a

1. Apomartuueckue coequHeHUs. beH30i1, ero CBOMCTRA.

Tema
1.6.11pupoanbie
HCTOYHUKH
YIJIeBOAOPO/0B

Hed1b. Haxoxnenue B npupose, coctaB u ¢pusnveckue cBorncTBa HeTH. TOMITMBHO-IHEPreTHIECKOe
3HaueHue HedTu. [IpomeIinuienHas nepepadorka HedTH. PekTudukanus HedTH, OCHOBHBIC (paKIUN
ee pasleneHus, WX HCIOJb30BaHME. BTopmuHas mepepaborka HedTenpomykToB. Pextudukarms
Ma3yTa MpU YMEHbLIEHHOM JAaBieHHHM. KpekuHr HedTenpoiykToB. PasiauuHble BHIBI KpEKHHra,
pabotel B.I'. [llyxoBa. M3oMepu3zanusi ankaHoB. AJKUIMPOBAHUE HEINPENEIbHBIX YIJIEBOJOPOIOB.
Pudopmunr vedrenpoaykros. KauectBo aBToMOOUIBHOTO TOIIMBA. OKTaHOBOE YHUCIIO.

IIpuponubiii 1 nonyTHbIA HedTsAHOI ra3. CpaBHEHHE COCTaBa MPUPOJHOTO U MOMYTHOIO ra30oB, UX
IIPAKTUYECKOE UCIOIb30BaHUE.

Kamennblii yrosb. OCHOBHBIE HallpaBJICHHUsS MHCIIOJNb30BaHMUs KameHHoro yriia. KokcoBanue
KAMEHHOI'O yIUId, BaXHEHIIWE MPOAYKTBI 3TOr0 IIpoLecca: KOKC, KaMEHHOYIOJbHas CMOJIA,
HajcMmonbHas Boja. CoeauHEHMs, BbIIEISEMblE M3 KaMEHHOYTOJbHOW cMoibl. [IpomykTsl,
HoJydyaeMble W3 HAJCMOJIBHOM  BOJBL.ODKOJIOTMYECKUE AaCMeKTbl JOObIYM, MepepaboTKu U
HCITOJIb30BaHUs TOPIOYHUX UCKOITAEMBIX.

OK 01, OK02, OK
04,0K 07, JIP1.

1. TlpupoaHble HCTOYHHUKH YIIEBOAOPOAOB HEPTH, Ta3, Yroib.

IpakTuyeckne 3ansaTus Ned
M3yueHne cBOMCTB NOIMMEPOB, KayuykoB. HedTh ee cBoiicTBa

Tema 1.7.
I'mapoxkcunbHbIC
COCAUHCHUSA

Ctpoenue u kiaaccupukaumus cnuproB. Kraccuduxaius COupToB MO THUIY YTIEBOAOPOIHOTO
paauKana, 4Yuciay TUAPOKCHUIIBHBIX TPYIIT M THUIYy aToMa YIJIEPOJA, CBA3aHHOIO C TMAPOKCUIIBHOU
rpynmnou. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE TUAPOKCUIIBHON TpyIIbl. BiausHue cTpoeHus
CIIUPTOB HA UX (PU3MUECKHE CBOMCTBA. MeXMONEKyIsIpHAas BOJIOPOIHAS CBSA3b. | OMONIOTHUECKUN Psif
MIpEACIIbHBIX OJTHOATOMHBIX CITUPTOB. M30MepHs 1 HOMEHKIIaTypa aJKaHOJIOB, uX obmas Gopmya.
XuMHYeCKHE CBOICTBA aJIKAHOJIOB. PeakiMOoHHAs CIMOCOOHOCTh TPEENbHBIX OJHOATOMHBIX
criupToB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OPTaHWYECKUX U HEOPTAHHMYECKUX COCITUHECHHM,
conmepxkamux OH-rpynmy: KHCIOT, OCHOBaHMN, aM(OTEpHBIX COEIUHEHUI (BOJBI, CIUPTOB).
Peakuuu, moaTBepkKarOMIMEe KUCIOTHBIE CBOMCTBA CHUPTOB. Peakuuu 3amenieHusi THAPOKCUIBHON
rpynnbel. MexMomneKynspHas Jeruaparanus CIUPTOB, YCIOBHS 00pa3oBaHHsI MPOCTHIX A(PHUPOB.
CrnoxHbIie 3(DUpbl HEOPTAHUYECKUX W OPTraHUYCCKUX KUCIIOT, peakiuu dtepudukanuu. OKUCICHHE U
OKHCJIMTENBHOE AETUAPUPOBAHUE CITUPTOB.

OK 01, OK 04,0K 07,
JIP1.
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Cnoco0bl mosydyeHusi cnupToB. ['Maposu3 ranoreHaakaHoB. ['maparanus ajakeHOB, YCJIOBHS €€
npoBeseHus. BoccranoBiieHne KapOOHMIBHBIX COCTUHEHUH.

OTaesbHbIE IPEACTABUTENH AJIKAHOJI0B. MeTaHOoJ1, €ro MpOMBIIIJIEHHOE [TOJIyY€HUE U IPUMEHEHNE
B NPOMBINUIEHHOCTH. buonorndeckoe aedictBue meraHona. Crneunuguyeckue crocoObl MOTYyUYEHMS
ATUJIOBOTO crnupra. PU3NOIOrHYECKOe IEUCTBUE 3TAHOA.

MHoroatomHble cnUpTHI. 30Mepus M HOMEHKJIATypa NpeAcTaBUTENeH ABYX- M TPEXaTOMHBIX
cnupToB. OCOOEHHOCTH XMMHYECKHX CBOWCTB MHOTOATOMHBIX CIUPTOB, HX KaueCTBEHHOE
oOHapysxeHue. OTzeibHbIE MPEICTABUTENN: STHICHIIMKOJb, INIMLEPUH, CHOCOOBI HX IOJIyYeHHs,
IIPAKTUYECKOE IIPUMEHEHHUE.

®eHoJ1. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTpoeHHue (eHona. BzaumHoe BiaMsiHUE apOMaTHYECKOTO
KOJIbIIa ¥ THJIPOKCUIIBHOM TPYIIIIBI.

XuMHueckue cBoicTBa (peHosa Kak (QyHKIMS €ro XMMUYECKOro cTpoeHus. bpomuposanue ¢eHona
(kauecTBEHHAasi peakiys), HUTpOBaHUE (IMKPUHOBAs KHUCJIOTa, €€ CBOMCTBA M IPUMEHEHUE).
O6pa3oBaHue OKpaLICHHBIX KOMILIEKcoB ¢ noHoM Fe**. IIpumenenne denona. I[omydenue denona B
IPOMBIIITIEHHOCTH

1.OnHOAaTOMHBIE CIUPTHI, CTPOECHUE, U30MEPHsI, HOMEHKIIaTypa. XUMHUYECKUE CBONCTBA aJIKaHOJIOB.
[Tpumenenue B megunune.lIpumenenue.

2. DTHUIEHTIIUKONb U TIIMOCPUH — OPEACTABUTEIIN MHOTIOAaTOMHBIX CITMPTOB.

3.®enonbl. Oxpana OC ot 3arpsi3HeHus (peHOoTaMH.

4. KoutpoabHas padora Nel.O0o01enue marepuana no reme « CnupTh»

Tema 1.8.
AJbaeruanl U
KETOHBI

T'omonornyeckne psabl aJbAerHaA0B M KeTOHOB. [loHATHE O KapOOHMIBHBIX COEAMHEHHSIX.
DIIEKTPOHHOE CTPOCHHUE KapOOHWILHOM rpyIiibl. 30Mepurs 1 HOMEHKIIATypa aJibJIETU0B U KETOHOB.
duznyeckue cBOWCTBAa KapOOHUIBHBIX COSTUHEHUH.

XuMH4YecKHe CBOMCTBA ajibJeruJ0B MW KeTOHOB. PeakimoHHas CIMOCOOHOCTh KapOOHMIIBHBIX
coeIMHEHUH. Peakiuy OKUCIEHUs! ajabJeru/ioB, KaUeCTBEHHbIC PEAKIIMU Ha albJACTUJIHYIO TPYIIILY.
Peakiun nonvkonieHcanun: oopaszoBanue GeHonopopmMambaeTuIHbBIX CMOJ.

IIpuMeHeHne U MoJiy4eHHe KAPOOHMJIBHBIX coelMHeHMi. [IpuMeHeHue anbaeruioB U KETOHOB B
OBITY W TPOMBINUICHHOCTH. AJBACTUIBI W KETOHBI B Tpupoae (dbupHbIE Macia, (EepOMOHBI).
[Tomrydenue kapOOHWIBHBIX COCTUHEHUI OKHCICHHEM CIUPTOB, TUApATalliell allKHHOB, OKHCICHUEM
yriieBo0poaoB. OTnenbHbIE MPEICTABUTENN albJACTUIOB U KETOHOB, CHEIU(UUECKHE CIIOCOOBI UX
MOJIYYEHUS] U CBOMCTBA.

A N IDN|DN

OK 01, OK 04,0K 07,
JIP4.

|.Anpieruapl UX CTPOEHUE U CBOMCTBA.

IIpakTnyeckue 3anaTus NeS
N3ydeHue CBOMCTB ATUIIOBOTO CIIUPTA.
O6061u1eHne 3HaHMUH 110 pazaeny: « MaIpOKCHIIbHBIE COSAMHEHUS
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Tema 1.9.
KapGonoBbie
KHMCJIOTHI M UX
NPOU3BO/JHbIE

I'omoJsiornyeckuii psig mnpeaeabHbIX OJHOOCHOBHBIX Kap0OHOBBIX KucJIOT. [loHstue o
KapOOHOBBIX KHUCJIOTaX M UX Kilaccupukauusa. OJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIILHOM IpyIIbl. | OMOJIOTHYECKU psiJT TPEAeIbHBIX OJTHOOCHOBHBIX KaPOOHOBBIX KHCIIOT, UX
HOMEHKJIaTypa W H30MepHs. MexMOJeKyIspHble BOJOPOJHBIE CBSI3U KAPOOKCHIBHBIX TPYIMIH, HUX
BIMSIHUE Ha (PU3NYECKHE CBOWCTBA KAPOOHOBBIX KUCIIOT.

XuMHYecKHe CBOMCTBAa KAPOOHOBBIX KMCJIOT. Peakiinu, WLTFOCTPUPYIOLIME KUCIOTHBIE CBOMCTBA U
UX CpaBHEHHE CO CBOHCTBAMHU HeEOpraHmyeckux KucioT. OOpa3oBanue (yHKIIMOHATBHBIX
MIPOM3BOJHBIX KapOOHOBBIX KHUCHOT. Peakiuu srepudukannud. AHTHAPUABI KapOOHOBBIX KHUCIIOT, UX
MOJIy4YeHUE U IPUMEHEHHUE.

Cnoco0blI mosryuyeHusi KapooHOBBIX KHCJIOT. OTe/IbHbIE MPeICTABUTEN U UX 3HaYeHue. OOuue
CIOCOOBI MOTYYEHHUs: OKUCIICHUE AJIKAaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB, AJIbICTUA0B. Baxkneitmume
MPEICTAaBUTENIN KapOOHOBBIX KUCIIOT, UX OHMOJIOTHYECcKas poJib, crielu(uyecKue CrocoObl MomydeHus,
CBOMCTBAa M IIPUMEHEHHE MYPAaBbMHOW, YKCYCHOW, MAJbBMUTHHOBOW M CTEAPUHOBOM; aKpWJIOBOM MU
METaKpUJIOBO; OJICMHOBOH, JIMHOJICBOM ¥ JINHOJICHOBO, I1aBeJIeBO; O€H30MHON KHUCIIOT.

Chaoxubie 3¢pupbl. CTpoeHHE UM HOMEHKJIATypa CIOXHBIX 3(UPOB, MEXKKIACCOBas HM30MEpUS C
KapOOHOBBIMU KucHOTaMH. CrnocoObl MOMy4YeHUs CIOXKHBIX 3¢upoB. OOpaTUMOCTh peaKuu
srepudukanmn U (HAKTOPHI, BIHSIONIME HA CMeEIIeHWe paBHOBecus. (OOpa30BaHHE CIOXKHBIX
nonudupos. [lomudtnnentepedranar. JlaBcaH Kkak TpPeACTaBUTENb CHHTETHYECKHX BOJIOKOH.
XUMHUYECKUE CBOMCTBA U TPUMEHEHNE CIOKHBIX (DUPOB.

Kupwl. XKupsl kak crnoxxHble 23Qupbl raunepuHa. KapOoHOBbIE KUCIOTHI, BXOASIIUE B COCTaB KHUPOB.
3aBUCUMOCTh KOHCHUCTEHIIMM >KUPOB OT HX COCTaBa. XHUMHYECKHE CBOMCTBA XUPOB: THUIPOJIHU3,
OMBUICHHME, TUIpHpOBaHHe. buonoruueckas pojb JKAPOB, HUX HCIOIb30BaHHWE B OBITY U
MIPOMBIIIUICHHOCTH.

Couin kap6oHOBBIX KHCJIOT. Mbina. CriocoObl MOMy4YeHHs CONeH: B3aMMOJEHCTBHE KapOOHOBBIX
KHCJIOT C METaJlJIaMH, OCHOBHBIMH OKCHIaMH, OCHOBAHHUSIMHU, COJISIMU; IIETOYHON THAPOJIU3 CIOKHBIX
a¢upoB. XUMHUYECKHUE CBOMCTBA COJIed KapOOHOBBIX KHCIIOT: THAPOJIN3, PEaKIIMd HOHHOTO OOMeHa.
Mpb1a, CyIIHOCTh MOKOIIETO AeCcTBUS. OTHOIIEHNE MbLIA K )KECTKON BoJie. CHHTETHYECKHUE MOIOIINE
cpenctBa — CMC (neTepreHTsl), UX MPEUMYIIECTBA U HETOCTATKH.
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OK 01, OK 04,0K 07,
JIP10.

1.ITpenenbHbIE OTHOOCHOBHBIE KUCIOTHI

2. OTnenpHbIE MPEICTABUTENN KapOOHOBBIX KUCIOT

3.Caoxuble 3¢upsl.. Kupbl. Mbuia.

4, 3aerHJ'ICHI/IC MaTcpuajia 110 pasaciy: «FI/I,Z[pOKCI/IJ'IBHBIC COCOAUHECHUS, aJIbJACTU DI, Kap6OHOBBIe
KHCJIOTBI U UX ITPOHU3BOJHEBIC)

N INNIN

KonTpoabsHnasi padora Ne2«Kucnopoocoaepkalinue CoeIUHEHUS
O06001IeHre MaTepraa 1Mo CupTaM, aJIbJACTHIAM , KHCI0TaM, d(hupam.

IIpakT4eckoe 3aHaTHEN26:

16




1. Ilpaktuueckas pabora:«3ydenne cBOMCTB KapOOHOBBIX KUCIOT. CioxHbIe 3¢upbl. Kupb»

Tema 1.10.
YriaeBoanl.

ITonsiTue 00 yraesogax. Knaccudukanus yrieBonoB. MoHO-, 11- U NOJMCAXapUabl, IPEACTaBUTEIH
KaKIOW I'pylmbl yIrieBoaoB. buosornueckas pojb yrieBOJOB, UX 3HAYEHUE B JKM3HU 4YEJIOBEKA U
oOmiecTna.

Momnocaxapuabl. CTpoeHHE U ONITHYECKas U30MEpHUsi MOHOCaxapuaoB. Mx knaccudukanus mo yucmy
aTOMOB yIilepoja M mpupoae KapOoHmnbHOM rpynnsl. Popmynsr Pumepa u Xeyopea Juis
M300paKeHUsI MOJIEKYJl MOHocaxapuaoB. OTHeceHue MoHocaxapuloB K D- u L-psany. Baxuelimue
IPEJCTaBUTENIN MOHO3.

['moko3a, cTpoeHHE ee MOJEKYJIbl U Qu3ndeckue cBoiicTBa. TayTtomepus. XMMHUYECKUE CBOMCTBA
[JIIOKO3bl: pEakUuu MO0 aJbJACTUAHON TIpynne («cepeOpsHOro 3epKana», OKHCIEHHE a30THOM
KHUCJIOTOM, TUApUpOBaHHE). Peakuuu TIIIOKO3bI KaK MHOTOATOMHOIO CIIMpPTa: B3auMOJEHCTBHE
[II0KO3bl ¢ ruapokcuaoM Meau(ll) mpu koMHaTHOW TemiiepaType U HarpeBaHud. Pa3nuuHble THUIIBI
OposkeHus (CIUpPTOBOE, MOJIOUHOKHCIIOE). ['moko3a B mpupoje. buonoruueckas posib U NpUMEHEHHUE
roko3bl. OpykTo3a Kak uzomep riatoko3bl. CpaBHEHUE CTPOEHUS MOJIEKYJIbl 1 XUMHUYECKUX CBOMCTB
IJIOKO3bI U (pyKTO3bl. DpyKTO3a B IPUPOJIE U €€ OUOTIOrHUYECcKas polb.

[Tento3sl. Puto3a u ne3okcupnbdo3a Kak MpeACcTaBUTENH alba0neHTo3. CTpoeHre MOJIEKYI.
Hucaxapuabl. Ctpoenue aucaxapunoB. Crnoco0 cowieHeHMs LMKIOB. BoccranaBinuBaromue u
HEBOCCTAHABJIMBAIOILIME CBOMCTBAa NMCaxapuIOB Kak CIEACTBHE cowieHeHus nukia. CTtpoeHue u
XMMHYECKHE CBOWCTBA caxapo3bl. TeXHOJIOrnMYecKne OCHOBBI IIPOM3BOJACTBA caxapossl. JlakTo3a u
MaJbT03a KaK U30MEpHI Caxapo3bl.

Ioaucaxapuabl. O6mee crpoeHue mnoiucaxapuaoB. CTpoeHHE MOJIEKYJbl KpaxMmasa, aMuio3a |
amuiionekTuH. @u3nyeckre cBONCTBA Kpaxmaia, ero HaXoKJeHUe B IPUPoJe U OMoIoruyeckas poJb.
I'mukoren. XuMuueckue cBoicTBa kpaxmana. CTpoeHHE 3JIEMEHTAPHOTO 3BE€HA LIEJII0J103bl. BiusiHue
CTpPOEHHSI TOJUMEPHON Lenu Ha (U3NYECKME M XUMHUYECKHE CBOMCTBA IEJUIIONO3bl. [ maponus
LEJUTIOJIO3b], 00pa30BaHUE CIOXKHBIX (PUPOB C HEOPraHWYECKMMU M OPTaHUYECKUMHU KHCIOTaMH.
[TonsiTue 00 HMCKYCCTBEHHBIX BOJIOKHAX: aleTaTHBIM IIENK, BUCKO3a. HaxoxaeHue B mpupoie u
Ouosornyeckas posb LeJIn03bl. CpaBHEHHE CBOMCTB KpaxMaia U LeJUTI0I036I.

16

OK 01, OK 04,0K 07,
JIP11.

1.I'moko3a.

2. Inucaxapunsl. Caxapo3a.

3. KanMaJ'I 1 OCJUJIH0JIO3a — IMPUPOJHBIC ITOJIMMEPBI

4. KonTpoabHasi padora Ne3 o kypcy opraHMueckoid XUMUHU

IIpakTHyeckoe 3anaTHeNe7:

N3y4eHne cBOICTB IIFOKO3bI, Caxapo3bl ¥ KpaxMala.

IIpakTnyeckoe 3ansiTueNe§

['eneTnueckas cBs3b OpraHM4ecKuX BenlecTs. KauecTBEHHbIE peakIMi Ha OpraHMYeCKHUE BELIECTBA.

NN NN
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IIpakTyeckoe 3aHsaTHEN2Y

Pemenne 3a1a4 Ha BBIBO/ ()OPMYJIBI OPraHUYECKOTO BEIIECTBA

IIpakTyeckoe 3ansaTueNe10

Pemenue 3a1a4 Ha BBIBOJT ()OPMYJIBI OPraHUYECKOTO BEIISCTBA 110 MACCE CTOPEBIIETO BELIECTBA.

Tema 1.11.
A3oTocoaep:xamme.
AMUHBI.
AMHMHOKHCJIOTBI.
beaxn.
HyxkJienHoBbIC
KHCJIOTBI

Knaccugukanus u nzomepus amuHoB. [lonstue 00 amuHax. IlepBuuHble, BTOpUYHbBIE U TPETUYHbIE
amusbl. Krnaccudukanus aMHHOB TIO THILy YIJIEBOJOPOJHOTO pagvKala M YUCIY aMUHOTPYII B
Mojekyie. [‘omonoruueckue psaabl OpeAebHbIX anu(paTHYecKMX M apOMaTHYECKUX aMHUHOB,
MU30MepHUsl U HOMEHKJIATypa.

XVMHYECKHE CBOMCTBA AMUHOB. AMUHBI KaK OPraHU4ECKHE OCHOBAHMSI, X CPAaBHEHUE C aMMHUAKOM U
JpYIMMH HEOPraHMYECKUMHU OCHOBaHMsIMH. CpaBHEHHE XUMHYECKMX CBOWCTB aln(aTUYeCKuX M
apoMaTtuyeckux aMmuHOB. OOpa3zoBaHMe amHJIOB. AHWIMHOBBIE Kpacutenu. [lonstue o
CUHTETUYECKHUX BOJIOKHaX. [lonrmamuas! v monMaMuIHble CHHTETUYECKHAE BOJIOKHA.

[Tpumenenue u nosnyuenre aMmuHoB. [lonydyenue amunoB. Pabotsl H.H.3ununa.

AmuHokucHOTHL. [loHsTHE 00 amMuHOKHMCIIOTaX, WX Kiaccudukanuss W crpoeHue. Onruyeckas
M30MEpHUs O-aMUHOKHCIOT. HoMeHknaTypa aMUHOKHUCIOT. J[BOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX
CBOICTB aMMHOKHCIIOT U €€ NPUYMHbI. bunosspusie noHbl. Peakiyu konaeHcauuu. Ilentunnas cBsss.
CuHTeTM4ecKre BOJIOKHA: KamnpoH, 3HaHT. Kiaccudukanus BojokoH. [lonyyeHne aMMHOKHCIIOT, UX
IpUMEeHEeHHe U OuoJornyeckast pyHKIus.

benku. benku kak mpuponHele moauMepsl. llepBuuHas, BTOpUYHAs, TpPETHYHAs M YETBEPTHUYHAS
CTPYKTYpbI OenkoB. PUOpUIIIApHbIE U TT00YIspHbIe O€IKH. XUMUYECKHEe CBOHCTBA OEIIKOB: TOpPEHUE,
JeHaTypauusi, TUAPOIN3, KayeCTBEHHbIE (I[BETHBIE) peakiuu. buonornueckue QyHKIMM OEITKOB, UX
3HayeHue. benku kak komnoHeHT nuiy. [IpoGiema 0enKoBOro rojJoJaHus U MyTH €€ pelIeHusl.
HyxinennoBble kucnotsl. HykinenHOBBIE KHMCIOTBI KAaK NPUPOAHBIE NoJMMeEpbl. HykimeoTuasl, ux
ctpoenue, npumepbl. AT® u AJ[®, ux B3aMMOIPEBpPALIEHUE U POJb ATOrO Ipolecca B MPUPOJE.
[Tonsitue JJHK u PHK. Ctpoenue /IHK, ee nepuunas u BropuuHas crpykrypa. Pa6otsr @. Kpuka u
. VYorcona. KommiemeHTapHOCTh a30THCTBIX ocHoBaHUM. Perumkamus JIHK. OcobGennoctu
ctpoenust PHK. Tunst PHK u ux 6uonornyeckue ¢ynkiuu. [Tonstue o TpouyHoMm Kojae (KOJOHE).
buocunres Genka B kuBOW KileTKe. |'eHHas uHkeHepus M OuorexHosorusi. TpaHcreHHbIE (OPMBI
pPacTEeHUN U KUBOTHBIX

16

OK 01, OK 04,0K 07,
JIP12.

1. AMUHBI. AHWINH.

2. AMUHOKHCIIOTHI.

3. benku

4. HyksienHoBbI€ KUCJIOTHI. Bunpl , ctpoenue , ceoiictBa. Penynnukanus JJHK, 3nauenue
HyKJIeI/IHOBI:IX KHUCJIIOT.

5.buonornyeckyu akTUBHBIE BCIICCTBA, UX 3HAYCHUC IJI JKUBBIX OPIraHU3MOB.

N N INDNIN
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KonTpoubnas paGora Ned
O06o0011IeHNE MaTepHala 10 TeMe : «A30TocoAepKallie COSAMHEHUS»

IIpakTuyeckoe 3anaTueNel (BTopoe mosyroaue)
1.3yuenne cBOMCTB O6eTKOB. A30TCcoAepKAIINE COSTUHEHHS, CTPOSHUE, CBONCTBRA.

Kontposbnas padora Neb
O0o0meHne MaTepuaJia o Kypcy OpraHu4ecKoil XuMHH.

Tema 2.1.Xumus —
HAyKa 0 BellecTBax

Conep:kanue y4eOHOIro MaTepuaJia.

CocTaB BemectBa. XuMHYeCKHE 3JIeMEHThl. CHocOObl CyIIECTBOBAaHUS XMUMHYECKHUX DJIEMEHTOB:
ATOMBI, MIPOCThIE U CIIOKHBIE BellecTBa. BeliecTBa MOCTOSHHOTO W TMEPEMEHHOT0 COCTaBa. 3aKOH
MMOCTOSTHCTBA COCTaBa BEIECTB. BerecTBa MOJIEKYJIIPHOTO U HEMOJICKYJSIPHOTO CTpocHwHs. CriocoOb!
0TOOpaKEHHSI MOJIEKYJI: MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIBI; MIAPOCTEPIKHEBBIE U MACIITaOHbIE
npoctpancTBeHHbie (CtroapTa—bpurieda) Mogenu MoaeKy.

M3mepenue BemecTBa. Macca aToMOB U MOJEKyJI. ATOMHas enuHUIa Macchl. OTHOCHUTENIbHbBIE
ATOMHAas U MOJICKYJIsipHast Macchl. KoimuecTBo BeliecTBa M €AMHUIIBI €r0 U3MEPEHHS: MOJIb, MMOJIb,
KMoJb. Uncno ABoranpo.  MomnsipHast Macca.

ArperaTHble COCTOSIHHSI BelIecTBa: TBEpJAoe (KPUCTALIMYECKOE U aMopdHOE), KUIKOS U
razoodpasHoe. 3aKkoH ABOraJpo U €ro CIeACTBHS. Mornsipablii 00b€M BEIIECTB B ra3000pa3HOM
cocrostHuM. OOBbEeTMHEHHBIN ra30BbIl 3aKOH U ypaBHeHHEe MeHaeneeBa—KnaneiipoHa.

CMmecu BewecTB. Paznnuns Mexay CMECSIMH U XUMHUYECKMMH COSMHEHUsIMU. MaccoBasi 1 00 beMHas
ITOJIM KOMITOHEHTOB CMECH

OK 01, OK 04,0K 07,
JIP 4, JIP7.

1.CocrtaB BCIICCTBA. ATOMEI 1 MOJICKYIJIbI. MOHCKyanHaH macca. ArperaTHoe COCTOAHHC
BemecTBa. . KomnmuecrBenHas XapaKTCPUCTHKA BCIICCTBA.

Tema 2.2.
OcHOBHBIE KJIACCHI
HEOPraHu4ecKHX
BEIllECTB.
I'eneTnueckas
CBSA3b MEXKIY
HEOPraHu4eCKUMHM
n opra}mqecman
BelleCTBaAaMH

Boxopoanbie coeauHeHuss HeMeraJ10B. [lonyueHne amMmuaka M XJIOPOBOIOPOJAa CHUHTE30M U
KocBeHHO. @u3nueckue cBoiicTBa. OTHOIICHHE K BOJE: KUCIIOTHO-OCHOBHBIC CBOMCTBA.

Oxcuapl 1 aHTUAPUIBLI KapOOHOBBIX KHEJI0T. Heconeobpasyromue u coneoOpa3yronme OKCHIbL.
Kucnoraeie okcuapl, ux cBoricTBa. OCHOBHBIC OKCHIbI, UX CBOWCTBA. AMQOTEpPHBIE OKCHIBI, UX
CBOMCTBA. 3aBHUCHMOCTb CBOWCTB OKCHJOB METAIJIOB OT CTENEHU OKHUCICHUS. AHTHAPUIBI
KapOOHOBBIX KUCIIOT KaK aHAJIOTU KUCIOTHBIX OKCHJIOB.

Kuciaorsl opranmyeckue m Heopranmdeckue. Kuciorel B CBeTe TEOPUU DIEKTPOIUTUUECKOU
nuccoranui. Kuciotel B cBeTe MpoTOIUTHYECKOM Teopun. Kriaccudukaruss OpraHMYECKHX H
HEOPraHMYECKUX KHUCIOT. OOmue CBOWCTBA KHCIOT: B3aUMOJEHCTBHE OpraHUYEeCKHX U
HEOPTraHWYECKUX KHUCIOT C METaJlJIaMi, OCHOBHBIMU U aM(DOTEPHBIMH OKCHIAMH M THIAPOKCHIAMH, C
colsiMU, oOpa3oBaHHE CIOXKHBIX 3(hupoB. OCOOEHHOCTH CBOWCTB KOHIIGHTPHUPOBAHHOW CEPHOU U
a30THOM KHUCIOT.

OcHoBaHus OPraHnvYeCKue M HCOPraHUu4eCKHeE. OcHOBaHUS B CBETE TCOpUHn BHGKTpOHHTHHGCKOﬁ

16

OK 01, OK02, OK
04,0K 07, JIP14.
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muccormanui. OCHOBaHHSI B CBETE MPOTONIUTHYECKOW Teopuu. Kiaccudukaius opraHudecKux |
HEOPraHWYECKUX OCHOBaHWM. XHMMHUYECKME CBOMCTBA IIEJIOYEH W HEPaCTBOPHUMBIX OCHOBAHMIA.
CBoiicTBa OECKUCIOPOHBIX OCHOBAHUI: aMMHaKa U aMUHOB. B3auMHOE BIHSIHHE aTOMOB B MOJIEKYJIE
AHIIIMHA.

AM(poTepHbIe OPraHuYecKHe U HeOpraHuveckue coeqmHeHusi. AMGPOTEpHbIC OCHOBAHUS B CBETE
MPOTOJIUTUYECKOW Teopuu. AMQOTEPHOCTh OKCHIOB W THUAPOKCUIOB TEPEXOJHBIX METAJIOB:
B3aUMOJICHCTBUE C KUCTOTAMH U IIETIOYAMH.

Coau. Knaccudukanus v XuMuueckre cBocTBa cojieii. OCOOEHHOCTH CBOMCTB COJICH OpPraHUYeCKHX
M HEOPTaHUYECKUX KHUCIIOT.

['eHeTH4YecKasi CBSI3b MEKIY KJIacCAMM OPraHUYecKHX M HeOpraHuvecKux coenunenuii. [lonsarue
0 TEHETUYECKON CBSI3M W TEHETHMYECKUX psAaX B HEOPraHUYeCKOW U OPraHHMYeCKOM XUMUHU.
['enernyeckue psabpl MeTamia (Ha MpUMepe KalblMs M Kele3a), HeMeTaiaa (cepbl U KpeMHUs),
MEepPEeX0IHOTO IeMeHTa (IIMHKA). ['eHeTHueckue psapl U TeHETHYeCKas CBSI3b B OPraHUYECKOW XUMUHU.
EanHCTBO MUpa BelecTB

1.OcHOBHBIE KJIACCHI OPraHUYECKUX M HCOPTAaHMYECKUX BEIIECTB.
Oxkcuipl, CTpOSHUE, KIIACCU(PUKAIINS, CBOWCTBA.

2.0OcHoBaHwus, CTpOeHUe, Kilaccu(ukaims, CBOMCTBA.

3.Kucnotsl, ctpoeHue, Kinaccuukams, CBOUCTBA.

4.Conu,ctpoeHue, kiaccuuKkaIus, CBOINCTBa.

5.06001meHne MaTepurasa 1o KjiaccaM HeOpraHMueCKHUX BEIIECTB.

IIpakTuyeckas padoraNe2.. [lonydyeHue XJI0pOBOIOPOAA U COJITHOM KUCIIOTHI, X CBOMCTBA.
ITonyyenue ammuaka, ero CBOMCTBa

IIpakTuyeckas padoraNe3. [lonyyeHue ruipOKCUI0B ATIOMUHUS U LIMHKA U UCCIIEJIOBAHUE UX
CBOJNCTB.

IIpakTuyeckas padoraNed. [lonmyyeHue u UCCiIeIOBaHNE CBOMCTB OKCHJIOB CEPBI, YIIEpOaa,

docdopa

NI N[NNI

Tema 2.3.
XumMHu4yecKue
peakuuun

Kuacenpukanusi XMMHUYECKHX peakIMil B OPraHu4ecKoM U Heopranuuyeckoil xumum. [lonsartue o
XUMHUYecKol peakiuu. Peakuuu, waymue 0e3 HM3MEHEHHMs KadeCTBEHHOI'O COCTaBa BEIIECTB:
alIoTponu3alus U u3oMepusanus. Peakuuu, uaymuye ¢ U3MEHEHHEM COCTaBa BEUIECTB: MO YHUCIY U
XapakTepy pearhpymlomux U 00pa3yloluxcs BEIECTB (pa3loKEHHs, COSAMHEHUs, 3aMelleHHs,
o0MeHa); 10 U3MEHEHHIO CTENEHEeH OKUCIIEHUS AJIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE U HE
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMH); 10 TEIUIOBOMY 3(h(DeKTy (3K30- U SHIOTEPMHUUECKUE);
mo ¢asze (romMo- H TETEpPOreHHbIE), 1O HampaBlieHHIO (oOpaTUMble H HEOOpaTHUMBIC); TIO

HUCIIOJIB30BaHHUIO KaTaJinM3aTopa (KaTaHI/ITI/I‘-IGCKI/Ie )41 HeKaTaJII/ITI/I‘-IeCKI/IG); 110 MCXAaHU3MY

10

OK 01, OK 04,0K 07,
JIP15.
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(paguKalibHbBIC)

BeposiTHOCTH NMpOTeKaHUS XUMHYECKMX peakuuil. BHyTpeHHss] sHEprusi, SHTAIbNUA. TemioBon
ekt xumudecknx peakiuil. Tepmoxumudeckue ypaBHeHUs. CTaHAapTHAS HTAIBIUS PEAKIUN U
obpazoBanus BemiecTB. 3akoH 1. ['ecca u ero ciaeacTBus. DHTPOIUSI.

Cxkopoctb xuMnuyeckux peakuuii. [lonstue o ckopoctu peakuuii. CKOpoCTb TOMO- U I€TEPOreHHON
peakuuu. JHeprusi akTuBaluu. PakTopsl, BIUAIONIME HA CKOPOCTh XUMHUUYECKOW peakiuu. [Ipupona
pearupyromux BemectB. Temmeparypa (3akoH Bant-I'odda). Konmenrpamus. Karammuszaropsl u
KaTajiu3: TOMO- U T€TePOTCeHHbIN, X MeXaHU3Mbl. DEepMEHTHI, UX CPAaBHEHUE C HEOPraHUYECKUMHU
KaTtaju3aTopaMud. 3aBUCHUMOCTb CKOPOCTH  pEaKIUid OT IMOBEPXHOCTU  CONPUKOCHOBEHUS
pearupyromux BeuecTB.

O0paTtumMocTh XMMHUYECKHMX Ppeakuuii. XuMu4yeckoe paBHoBecue. [loHsiTHE O XHUMHUYECKOM
paBHOBecuU. PaBHOBeCHbIE KOHILIEHTpAalUMU. J[MHAMHUYHOCTH XMMHUYECKOTO paBHOBecus. DakTopsl,
BIUAIONINE HAa CMEIICHUWE PABHOBECHS: KOHLIEHTpallus, HaBieHHe, Temreparypa (mpuHiun Jle
[Tarense)

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CreneHb OKUCICHUS. BoccraHoBuTenu u
okucautenu. OKUCIEHWE U BOCCTAHOBICHHME. BaxKHeHIIMe OKUCIUTENIM M BOCCTAHOBUTEINH.
BoccranoButenbHbple  CBOMCTBa  METQUIOB  —  MPOCTBHIX  BemiecTB.  OKHUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAJUIOB — MPOCTHIX BELIECTB. BoccTaHOBUTEIbHBIE CBOWCTBA
BEIIIECTB, OOpa30BaHHBIX »dJEMEHTAMU B HUBIICH (OTPHUIATEIHHOM) CTETEHH OKHUCIICHHS.
OxucnuTeNnbHbIE CBOMCTBA BEIIECTB, OOPa30BaHHBIX JJIEMEHTAMU B BbICHICH (MTONIOXKUTEIHLHOMN)
cTeneHn OKHUcieHHus. OKHUCIUTENbHbIE U BOCCTAHOBUTEIBHBIE CBOMCTBA BEIIECTB, OOpa30BaHHBIX
AJIEMEHTaMH B IPOMEKYTOUHBIX CTETICHIX OKUCICHUS

1. Xumudeckue peakiuu, ux kinaccudukanus. CoeqnHeHUs, pa3ioKeHUs, 3aMeIleHUs], 0OMeHa.

2.I'eHeTnyeckas cBS3b MCAYy KilacCcaMu COE€IUHEHMH.

3.3aK0OHOMEpHOCTH NpoTeKaHus X.p. CKOPOCTh XMMHUECKUX peakinidi. OOpaTUMOCTh XUMHUYECKHUX
peakuuii. XMMUYECKOE paBHOBECHE

4.OKHCIINTENPHO- BOCCTAHOBUTEIBHBIE PEAKIHMH. OJIEKTPOXMMHYECKHE IPOLECCHl B IPUPOJE H
JKUBBIX OPraHU3Max

KonTpoabHast padora Ne6 «Tunbl XUMHYECKUX peaKkiuii»

Tema 2.5.
CrtpoeHue atoma

ATOoM - cJoxHasg yvacTtuua. JlokazarenbcTBa CIOKHOCTH CTPOEHHS aTOMa: KaTOJHBIE U
PEHTTeHOBCKUE JIy4H, (HOTOAD(DEKT, paIliOaKTUBHOCTD, DJIIEKTPOIIN3.

[Tnanerapras momens aroma . Pesepdopna. CoBpeMeHHBIE TPEACTABICHHUS O CTPOCHUU aTOMa.
KopnyckynspHo-BOIHOBO! Ayaan3M 4acTUL MUKPOMUDpA.

OK 01, OK 04,0K 07,
JIP3.
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CocTaB aTOMHOI0 sIIpa — HYKJIOHBI: IPOTOHBI U HEUTPOHBI. M30TOMBI U HYKITUIBL.

1. CoBpemeHHbIE MTPEACTABICHHS O CTPOSHHH aTOMa DJIEKTPOHHBIE KOH(UTYpalluu aTOMOB
XMMHUYECKUX 3JIEMEHTOB

Tema 2.6.
IMepuoguyeckuii
3aKO0H
IMepuoguyeckas
cucrema JILA.
Mennaeieena.

OtkpeiTue [lepuoanyeckoro 3akona. [Ipeanocsuiku: HaKOIICHHE (PAKTOIOTUIECKOTO MaTepHara,
pabotel mpeamectBeHHuKoB (M.B. lebepeiinepa, A.D. Illankyptya, Jx.A. Heronennca, JILIO.
Meiiepa), cbe3n xumukoB B Kapicpys, nuunoctueie kadectBa .M. MenaeneeBa. Otkpsitue [1.U.
MenneneeBsiM [leproauueckoro 3akoHa.

Ilepnonnuecknii 3axkoH M cTpoeHue artoma. CoBpeMeHHas ¢opMmynupoBka Illepuoanueckoro
3akoHa. Ilepumonuueckas cucrema u crpoeHue atoMa. PU3NYECKUH CMBICT MOPSJIKOBOTO HOMEpPa
AJIEMEHTOB, HOMEPOB I'PYMIbI U nepuoza. [lepuoauueckoe u3MeHEHNE CBOMCTB 3JIEMEHTOB: paanyca
aToMa; PHEPrud HMOHU3ALMM; 3JIEKTPOOTPULATEIbHOCTH. [IpUYMHBI M3MEHEHUS METaNIMYeCKUX U
HEMETAJUTMYECKUX CBOWCTB JJEMEHTOB B TpyNIax M IEpPHOAAaX, B TOM 4YHCIE OOJBIIUX H
cBepxOonpix. 3HaueHue Ilepuonmueckoro 3akoHa u Ilepuoanyeckoll CHUCTEMBl XUMHYECKUX
anemeHToB J[.M. MenneneeBa i pa3BUTUS HAyKU U TIOHUMAHUS XUMUYECKON KAPTUHBI MUPA.

OK 01, OK 04,0K 07,
JIPG.

1. [lepuoanyeckuii 3aKOH U IEpUOANYECKAs CUCTeMa XUMHUYecKkux snemeHToB J[.M. Menneneena.
CoBpemennas popmynupoBka. [lepuoanyecknii 3ak0H U CTpoeHUE aTroma. MI3MeHeHne cBOICTB
AJIEMEHTOB B MIEPUOJAX U rPpyMIax.

2. O0mas xapakTepHuCTHKa AIEMEHTOB. Bomopoanbie coequHeHusl. JIaHTAaHOUIBI M AKTHHOU B

3.3auetHoe 3aHsATHE N0 pa3neny: «CTpoeHue atoma. [lepuoanueckuii 3aK0H U epuoANYEcKas
cuctema /1. 1. Menneneena.»

Tema 2.7.
Ctpoenue
BelllecTBA

IlonsiTHe 0 XUMHYECKOH CBA3H. TUIBI XUMUYECKUX CBA3€U: KOBAJICHTHAs, HOHHAs, METAJIINYECKAs
1 BOJOPOAHAs.

KoBajneHTHass xuMuveckasi cBsi3b. J[Ba MexaHM3Ma OOpa30BaHMs 3TOH CBA3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHbIA. OCHOBHBIE MapaMeTphl 3TOrO THUIIA CBS3U: JUIMHA, IMPOYHOCTbH, YTOJ CBS3H
WIM BaJEHTHBIN yroji. OCHOBHBIE CBOMCTBA KOBAJIEHTHOM CBSI3M: HACBILIEHHOCTD, MOJISIPU3YEMOCTD U
MPOYHOCTh. DNEKTPOOTPULIATEIHLHOCTh U KiIacCU(UKAIMsI KOBAJIEHTHBIX CBA3EH M0 3TOMY MpPHU3HAKY:
HOJISIpHAS. U HeTIONIIpHAs KOBaJICHTHbIE CBS3U. [10JIIpHOCTH CBSA3M M MOJSIPHOCTH MOJIEKybl. Criocod
MEePEeKpPbIBAaHUS DJEKTPOHHBIX oOpOuTaneil M KiaccuPHUKalus KOBAJIECHTHBIX CBSI3eH IO ATOMY
NPU3HAKY: G- U T-CBsI3U. KpaTHOCTh KOBAJIGHTHBIX CBA3EH M KJIacCH(UKALKS UX 110 ITOMY MPU3HAKY:
OJIMHApHBIE, IBOWHBIE, TPOMHBIE, MTOIYTOPHBbIE. THUIIBI KPUCTAUIMYECKUX PEIIETOK Yy BEHIECTB C 3TUM
TUIIOM CBSI3U: AaTOMHBIE U MOJEKyJspHble. (Du3nMYecKkHe CBOWCTBA BEIIECTB C OTUMH
KPUCTAITIMYECKUMHU PEILIETKAMH.

Honnasi xumHuyeckasi CBsI3b, KaK KpalHUN Cily4all KOBAJEHTHOM MOJSAPHOW cCBsA3M MexaHu3M
0o0pa3oBaHusi MOHHOM CBsi3U. VIOHHBIE KPUCTAJUIMUECKHE PEIIETKH M CBOMCTBA BELIECTB C TAKHUMH

OK 01, OK 04,0K 07,
JIPS.
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KpUCTaJIaMHU.

MeTtajiinyeckasi XUMUYecKasi CBSI3b, KaK OCOOBIA THI XUMHUYECKOH CBSI3U, CYIICCTBYIONIUN B
MeTajulaXx M cljaBax. Ee OTIWYMsg M CXOJICTBO C KOBAJCHTHOM M HMOHHOM cBs3aMu. CBoMcTBa
METAJIMYECKOMN CBS3U. MeTalmnyeckue KpUCTaUIMYECKHE PEIIETKH U CBOMCTBA BEILIECTB C TAKUMHU
KpUCTaJIaMHU.

Bopopoanasi xumuuyeckasi cBsi3b. MexaHu3Mm o0pazoBaHHMs TakoW CBsi3M. Ee kiaccupuxaius:
MEXMOJIEKYJIIpHAs U BHYTPUMOJIEKYJISIpHAsE BOJAOPOJIHBIE CBSI3U. MOJIEKYJISIpHBIE KPUCTAJUIMYECKUE
peleTKH I 3TOro Tuma CBs3u. DU3MYECKHE CBOWCTBA BEHIECTB C BOJOPOAHOM CBA3BIO.
Buonorudeckast pojib BOZOPOIHBIX CBS3EH B OPraHU3allUU CTPYKTYp OuoronmumepoB.Enqunas npupoa
XMMHYECKUX CBS3EH: HAIMYKME Pa3JIMUHbIX TUIIOB CBSA3EH B OJHOM BEILIECTBE, MEPEXO0] OJHOTO THIIA
CBSI3U B IPYI'OM U T.II.

1. Xummnueckas cBs3b, e€ Buabl. KoBanentnas cBsi3b. Monnas. Merannnueckas .Bogopoanast.

2.Kpucrannnyeckue pemérky U CBONCTBA BEIIECTB.

Tema
2.8./Iucnepcubie
CHCTEMBbI.
PactBoOpBbI.

IlonsitTue o aucnmepcHbIx cucremax. Kiaccudukanusi IUCIIEPCHBIX CHUCTEM B 3aBUCHMOCTH OT
arperaTHoro COCTOSIHHS TMCIIEPCUOHHON Cpellbl U TUCTIEPCHOM (a3bl, a TaKKe M0 pa3Mepy UX YacTHll.
['pyboaucriepcHble CUCTEMBI: AMYJIBCHH M CYCIEH3UH. TOHKOIUCIEPCHBIE CHUCTEMBI: KOJUIOUIHBIC
(307U U TeNH) U UCTUHHBIC (MOJIEKYJISIPHBIE, MOJIEKYJIAPHO-UOHHBIE U MOHHBIE). Dddext Tunmans.
Koarynsanus B KomtouaHbIx pactBopax. CHHEpE3UC B resiX.

3HayeHHe AUCHEPCHBIX CHCTEM B JKMBOW M HEKMBOW MPUPOJE U MPAKTHUECKOW KU3HU YEIOBEKA.
DOMyYJBCUU U CYCTICH3UU B CTPOUTENLCTBE, MUIICBON U MEIUIIMHCKON TTPOMBIIINIEHHOCTH, KOCMETHKE.
buonornueckne, MEIUIIMHCKAE U TEXHOJIOTMYECKUE 30JIM. 3HAYEHUE Telled B OpraHu3alliy >KUBOU
Matepuu. buonornueckue, nuieBbie, MEIUIMHCKUE, KocMeTHuueckue renu. CuHepesuc Kak ¢Gpaktop,
ONpENENSAMNUNA CPOK TOAHOCTH NPOAYKIMHM Ha OCHOBe rejieil. CBepThIBaHME KPOBU Kak
OMOJOTUYECKHI CHHEPE3HC, €r0 3HaYCHHE.

IHonsitue 0 pacrBopax. PU3NKO-XUMHUYECKAsI TPUPOJA PACTBOPEHUS U pacTBOpPOB. Bzaumoselicteue
pPacTBOpHUTENII M PACTBOPEHHOro BemiecTBa. PacTBopumocTh BemiecTB. CHOCOOBI BBIPAKEHUS
KOHIIEHTPAIIUU PaCTBOPOB: MacCcOBast OJIsl PACTBOPEHHOTO BellecTBa (IIPOIIEHTHAs ), MOJIIpHAsl.
Teopusi JIEKTPOJUTHYECKOH AUCCOMUANMU. MeXaHU3M IUCCOIMAIIMN BEIIECTB C Pa3TUIHBIMU
TUTIAMU  XUMHYECKHUX CBs3eil. Bkimaag pycckux YYeHBIX B pa3BUTHE TMPEACTaBICHHA 00
AJIEKTPONIUTAYECKONH  jaucconranud. OCHOBHBIE — TIOJIOKEHUS  TEOPUU  DIICKTPOTUTHYECCKOU
mucconuanuu. CTerneHb dMEeKTPOTUTHIECKON Aucconranuu U (GpakTopsl ee 3aBUCUMOCTH. CHIIbHBIE U
cpennue dnekTposuThl.Jlucconmanus Boabl. Bomopomubiii mokasarens. Cpenaa BOJIHBIX PacTBOPOB
ANIEKTPONUTOB. Peakiii 0OMeHa B BOJAHBIX PaCTBOPaX AJNIEKTPOIUTOB.

I'maponus kak oOMmeHHBIH mpouecc. HeoOpaTumelili ruAposin3 OpPraHUYECKHMX U HEOPraHMYECKUX
COCIMHEHUH U €r0 3HaYeHUE B MPAKTUUECKON JeATEILHOCTH YEIOBEKA.

O6parumblii ~ tugponu3  cojed.  CrymeHuateli  ruaposm3.  IlpakThueckoe  NpPUMEHEHHE

124y
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rugponusa.l uaponns opraHndeckux BemecTs (OeNKOB, )KUPOB, YIIIEBOI0B, MOIUHYKICOTHI0B, ATD)
U ero OMoIoruyeckoe U mpakTuyeckoe 3HaueHue. OmpuieHue xxupoB. Peakuus srepudukanuy.

1. IlonsATHE O QUCHEPCHBIE CUCTEMax. 3HAuYE€HUE JUCIEepHBIX cucreM. Bogubie pacTtBopsl. CriocoObl 2
BBIPQKEHMsI KOHLIEHTPALMK pacTBOPOB. . PelieHue 3a7a4 Ha pacTBOPHI.
2. Teopus 3nekTpoauTHYECKON Aucconnanuy. Peakiuy oOMeHa B BOJHBIX pacTBOPAX 3JIEKTPOJIUTOB. 2
3. KauecTBeHHBIE peakiiy Ha HOHBI. 2
4. I'maponu3 kak OOMEeHHBIH nporecc. [ maponn3 opraHnyecKix BEIECTB 2
IIpakTunyeckas  padoraNeS. Ouncrka BewecTB (GUIbTPOBAHMEM M JUCTWLIALMEH. Oumncrka 2
BEUIECTB NIEPEKPUCTAIUIN3ALUEN
IIpakTnyeckas padoraNe6lIpuroroBiaeHre pacTBOPOB pa3IMUHbIX BUJOB KOHIIEHTpALUH 5
Tema 2.10. Xumusi  S-DJIEMEHTHI.
3JIEMEHTOB Bonopoa. /IsoiictBeHHOe monoxeHue Bogopona B Ilepuomnueckoit cucreme. M3ortomsl Bogopona. 18

Tsokenas Bopa. OKUCIMTENbHBIE U BOCCTAHOBHUTENBHBIE CBOWCTBA BOJOPOJA, €r0 IOIY4YEHHE MU
rpuMeHeHue. Poib Bomopoa B :KUBOM U HEXXUBOU MPUPOJIE.
Boma. Pomp Bompl Kak cpeooOpa3ylOUIero  BEIECTBAa KJIETKU. OKOJIOTMYECKHUE AaclEKThl
BOJIOIIOJIb30BAHMSL.
JsieMeHThl |A-rpynmnbl. Illenounsie metamibl. OOmas XapakTepUCTHKA IIEJIOYHBIX METAJJIOB Ha
OocHOBaHuU TnosiokeHuss B Ilepuommueckoin cucreme sineMeHToB [I.M. MenzaeneeBa u crpoeHus
atoMoB. [lomydyenue, ¢usznueckue M XHUMHUYECKHE CBOMICTBA MIENOYHBIX MeTauIoB. KaTHOHBI
HIETIOYHBIX METANIOB KaK BakHeWIias xumudeckass ¢popMa UX CYIIECTBOBAHHS, PEryIsSTHUBHAS POJb
KaTHOHOB KaJIUsl U HaTPpUsl B )KUBOM KiieTke. [IpupoiHbie COeTMHEHNS HATPUS U KaJIUsl, UX 3HaYEHUE.
JuiemenThbl |IA-rpynnel. OO0mias XapakTepUCTHKA IEIOYHO3EMENbHBIX METAIJIOB M MarHus Ha
OCHOBaHMM TonoxkeHus:i B llepmoamueckorn cucreme snemeHToB [[.M. MenaeneeBa U CTpOCHHS
atoMoB. Kanbimii, ero nmonydenue, Gpusndecknue U XMMHUYECKHE CBOMCTBA. BaxkHeimne coequHeHus
KaJIbIIMSl, UX 3HaUEHUE U TpuMeHeHune. Kanpiuii B mpupojie, ero OMoorundeckas posb.
Dp-ODJIEMEHTBL.

AmomuHuii. XapakTepHCTHKa AJIFOMUHUS HAa OCHOBAaHWM IOJNOXKeHHs B llepuogmyeckoit cucreme
anemenToB J[.M.MenzeneeBa u crtpoenus atoma. Ilonydenue, pusnueckue U XMMHUYECKHE CBOMCTBA
amoMuHUs. BakHelmme CcOoeAuHEeHHs aJlOMUHUS, HMX CBOHCTBA, 3HAYEHUE W MPUMEHEHHE.
[IpupoaHbie coeIMHEHNS aTIOMUHMUS.

VYraepon u kpemuuii. O0mas xapakTepucTuka Ha OCHOBAaHWU HMX MojokeHus B [lepuoamdeckoit
cucreme JI.MI. MenneneeBa u crpoeHus aroma. lIpocTele BemiecTBa, 0Opa30BaHHBIE STUMH
sneMeHTaMu. OKCHABI U THAPOKCUABI YIJIEpoJa W KpemHus. BaxkHeilmme coiaum yrojbHOW H
KpeMHHEBOU Kuca0T. CUIIMKaTHAs! TPOMBIIIUIEHHOCTb.

I'ajorenpl. O0mas XapakKTepUCTUKA TAJOT€HOB HAa OCHOBAHHMHM WX ToJIokeHHUs1 B Ilepmommueckoi

OK 01, OK 04,0K 07,
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cucreme snemeHToB JI.Ml.MenneneeBa M CTpOEHUST aTOMOB. ['allor€Hbl — MOPOCTHIE BEIIECTBA:
CTpPOCHHE MOJIEKYJ, XMMHUYECKHUE CBOWCTBA, MOJIy4eHHE M MpHUMEHeHue. Bakueine coequHEHUs
rajoreHoB, MX CBOMCTBa, 3HAUYCHUE W IpuMeHeHue. ['anoreHsl B mpupoae. buosormyeckas poJib
raJIoreHoB.

Xanbkorenbl. OOmas XapakTepUCTUKAa XaJbKOT€HOB HA OCHOBAaHUM HX TIIOJIOKEHUS B
[lepuonnueckoii cucreme aemeHToB .M. MeHnneneeBa u cTpoeHus aTOMOB. XaJbKOT€HbI — POCTHIE
BemectBa. Aumorporus. CTpoeHHE MOJEKYNT aJUIOTPOIHBIX MOAU(PUKAMHA W WX CBOHCTBA.
[Tomrydyenue u npuMeHEHHE KUCIOPOAa U cepbl. XaJIbKOTE€HbI B IPUPOJIE, UX OMOJIOTUYECKAs POJIb.
JaeMenTbl VA-rpynmsbl. OO0mas XapakTepHCTHKa 3JEMEHTOB ATOM TPyNIbl HAa OCHOBAaHUHM HX
nonoxkenus B [lepuonnyeckoii cucreme anemento J[.M. MennesneeBa u ctpoeHust atomoB. CTpoeHue
MOJIEKYJIbI a30Ta ¥ ATIOTPONHBIX Moaupukanuii hocdopa, ux pu3nvIeckne 1 XUMHIECKHE CBOHUCTBA.
Bogopoausie coenunenus anemMenToB VA-rpynmbl. Okcunbl a3ora u pochopa, COOTBETCTBYIOIIUE UM
KuCIOThl. Comu 3TUX KUCIOT. CBOWCTBA KUCIOPOJHBIX COSTUHEHNH a30Ta U Gochopa, UX 3HAUCHUE U
npuMeHnenue. A3ot u pocdop B mpupojie, uX OHOIOrHUecKas poib.

JuemeHThI |VA-rpynnbl. O01mas xapakTepUCTUKa 3JIEMEHTOB ATOM IPYIIbl HA OCHOBaHUU
ux nonoxeHus B Ilepuogmueckoit cucreme snementoB [[.J1. MenneneeBa W CTpOCHHS aTOMOB.
VYraepon u ero amtorponus. CBoiCTBa alIOTPONMHBIX MOAMGUKAIMKA yriepona, WX 3HAUYCHUE H
npuMeHeHrne. OKcuIbpl UM TUAPOKCHUIBl YIIEpOAAa M KPEMHUSA, UX XUMHuYeckue cBoiictBa. Commu
YTOJIbHON ¥ KPEMHHMEBBIX KUCIIOT, UX 3Ha4eHHE U puMeHeHue. [Ipuponoobpasyromas pois yriepoaa
JUISL )KUBOM M KDEMHUS — JUISl HEXXUBOU NPUPOABI.

d-DyeMeHTBL.

OcobenHoctu crpoenust aroMoB d-anementoB (IB-VIIIB-rpynm). Mens, IHHK, XpoM, jKele3o,
MapraHel] Kak IpOCTbl€ BEIIeCTBa, UX (U3MUEeCKHe M XHMMHUYeckue cBoicTBa. HaxokaeHue 3Tux
METaJUIOB B MpHUpOJe, MX monydeHne W 3HaueHue. CoenuHeHus: 0-3JEMEHTOB C pa3lHYHBIMU
CTENEHSIMH OKHCIIEHUS. XapaKTep OKCHAOB U THAPOKCHUAOB 3TUX 3JIEMEHTOB B 3aBUCHMOCTH OT
CTEIIEHU OKHUCIICHHsS METajlIa

1.06mue cBoiicTBa MeTauioB. CriocoObI MOTy4YEHUS.

2.00mas xapakTepucTHKa 3JeMeHToB 1,2 rpynnsl. nepuoanyeckoi Tabiausl Menneneesa .1

3. ATIOMHUHUMN , €TO CBOICTBA.

4.Kenezo. Xpom.

5. Xumus HemeramuioB. OOmias XxapakTeprucTuka HeMeTalsioB. Boga
DneMeHTHI 4 rpymbl nepuoandeckor Tadimisl Menaeneesa J[.U

6.DneMeHTHI 5 Tpynmsl nepuoandeckoi Tabmuisl Menaeneesa JI. 1.

7.2neMeHTHI 6 TpynIbl epuoandeckoi Tabmuisl Menneneesa J[.1.

8.0nemMeHTHl 7 Tpynibl epuoanydeckoit Tabmmibsl Menneneesa J1.1.
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KonTpoubHnas padora Ne/
O06o001eHre MaTepHala 1o Kypcy HEOpraHu4eckoi XUMHUH.

2

IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COlep:KaHue (ColaepKaHue NMPUKJIATHOTO MOTYJIS)

Tema 2.11. Xumuss | XumMusi 1 NPOU3BOACTBO. XUMHUUYECKas MTPOMBIIUICHHOCTh U XUMUYECKUE TEXHOJOTUH. ChIpbe HJIst

B ’KH3HHU 001IeCTBA | XUMUYECKOW NMPOMBIIIEHHOCTU. Boa B XUMUYECKON MPOMBIIIJIEHHOCTU. DHEPTUs U1 XUMHUYECKOIO 16
pou3BoACcTBa. Hay4Hble NPHUHIUIBI XMMUYECKOIO ITPOU3BOJCTBA. 3alMTa OKPYKAIOLIEH cpeabl U
OXpaHa TpyJa IpU XUMHUYECKOM HPOU3BOACTBE. OCHOBHBIE CTaAMM XUMHYECKOI'O IIPOU3BOJICTBA.
CpaBHeHuE IPOU3BOACTBA AaMMHUAKa U METAHOJA.
XuMus B CeJIbCKOM XO03s1ficTBe. XMMHU3aLUs CEIbCKOrO XO034iCTBA U €€ HanpasieHus. PacteHus u
[I0YBa, IOYBEHHbIM MOMIOINAIONIMNA KOMILIEKC. YJIOOpeHUs M HMX KilacCUpUKalMs. XUMHUECKUE
CpEICTBa 3alIUThl pacTeHui. OTpuLaTeNbHblE NMOCIEACTBUS NMPUMEHEHHUs NEeCTULUI0B U Oopbla ¢
HUMU. XMMH3aLMsl )KUBOTHOBOZCTBA. OK 01, OK02, OK
XuMHUA U IKOJOrHsi. XMMHUECKOE 3arpsa3HeHHEe OKpykaromen cpensl. OxpaHa ruapocdepsl OT 04,0K 07, JIP7.
XUMHYecKoro 3arpsizHeHus. OXpaHa MouBbl OT XMMHUYECKoro 3arpsizHeHus. OxpaHa atMocdepsl OT
XUMHYECKOro 3arps3Henus. Oxpana (uopsl ¥ GpayHbl OT XUMHUECKOTO 3arpsi3HeHus. bruoTexHomorus
Y T€HHAsl NH)XEHEPHSL.
XuMHA U NOBCeHeBHAs KU3Hb 4YesoBeka. JomamHsas anTteka. Moromye U YUCTAIIUE CPENCTBa.
CpenctBa 60pb0bI ¢ OBITOBBIMH HaceKOMbIMU. CpejicTBa JIMYHOW TMTHEHBI U KOCMETUKU. XUMHS U
numa. MapKupoBKa YNaKOBKa NUINEBBIX M TUTHEHHMYECKUX MPOAYKTOB M YMEHUE HUX UUTaTh.
OKOJIorus )KWINIIA. XUMUSA U T€HETHKA YEJI0BEKa.
1.3HayeHne XUMHUM B )KM3HH YeJI0BeKa(Teopus) 2
2.IlpakTnyeckass padoraNe7. O3HAKOMIICHHE C KOJUICKITUEH YIOOPSHMIA U TICCTHIIH/IOB. 2
3.IIpakTnueckas padoraNe8. OzHakomiIeHHE ¢ 00pa3liaMy CpesICTB OBITOBON XUMUH U 5
JIEKapCTBEHHBIX MIpenapaToB

2

4 IlpakTuuyeckas padoraNe9 Pemenue 3a1ay Ha 00beM 2
S.IIpakTnueckas padoraNel(. Pemenue 3a1a4 Ha MPaKTUYECKUHM U TEOPETUUECKUNA BBIXO 5
6.IlpakTnyeckass padoraNell.. Pemenue 3a1a4 Ha mpumecu 5
7. IlpakTnyeckas padoraNel2 Pemenue 3a1ay Ha pacTBOPHI 5

8.IlpakTnyeckasi padoralNel3 Pemienne 3ajjau Ha KOJIMYECTBO BELIECTB
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3.YciaoBusi pean3zanuu NporpaMmbl I CHUILTHHBI

3.1. TpeGoBaHUs K MUHIMAJILHOMY MaTE€pHUaIbHO-TEXHUYECKOMY 00€CIIEUCHHIO
Peanuzanus nporpaMMbl JUCIUIUIMHBI TpeOyeT HAIMYUS y4eOHOTO KaOMHETa XUMUHU.

ObopynoBaHue yueOHOro kabMHeTa: MOCaJ0YHbIE MECTA IO KOJIMYECTBY 00YYaIOLINXCS;

- pabouee MecTo ImpernoiaBaTels;

- KOMIUIEKTHI JJUTAKTUIECKUX TTOCOOH T10 TeMaMm;

- cnpaBounble Tabmuuel: «llepuoamyeckas cucrema J[.M. MenneneeBa», Tabnuua
PacTBOPUMOCTH BEILIECTB

- Y4eOHUKHU

-000opyA0OBaHHas JIAOOpaHTCKasl IJisl XpAHEHUSI U IPUTOTOBJIEHUSI PEAKTUBOB

- JIOCTaTOYHOE KOJMYECTBO PEAKTUBOB W TPHOOPOB IS MPOBEICHUS XHUMHUYECKOTO
IKCIIEPUMEHTA;

- 1a0OpaHT

TexHuyeckue cpeacTBa 0OyUCHHUS:

- KOMITBIOTEPHI C JINIIEH3UOHHBIM MTPOTPaMMHBIM 00€CTIeYeHUEM;

- MyJIbTUMEIUAIPOEKTOP;

- HHTEpAaKTUBHAs MPUCTAaBKA.

3.2.ndopmarnmonnoe odecrieueHue o0y4eHus

[lepeduenp pexkoOMEHAYEeMbIX Yy4eOHBIX H3MaHuM, VHTEpHET-pecypcoB, IOMOITHUTEIBHON
JITEPATYPHI

OCHOBHBIE HCTOYHUKH:

[Nabpuensn O.C. Xumus B TecTax, 3ajavyax, yIpaKHEHUsAX: yuel. mocodue ajist CTy. Cpel.
npod. yueOnbix 3aBeaenuit / O.C. I'abpuensn, I'.I". JIsicoBa — M., 2022.

["abpuensn O.C. IlpakTukyM no o0O1el, HEOPraHMYECKOM M OpraHuYecKoi XUMHUU: y4eO.
nocobue s ctya. cped. npod. yued. 3aBenenui / ['abpuensn O.C., Octpoymo WU.T'.,
Hopodeea HM. — M., 2020..

Jlist mpenogaBarens

[Nabpuensn O.C. Xumusa s mpemnojaBarens: ydeOHO-meroamueckoe mocobue / O.C.
["abpuensn, I'.I". JIsicoBa — M., 2016.

Uepnobenbckas [.\M. Meroanka oOy4ueHusi XUMHUH B cpeHel mkoie. — M., 2003.

[Nabpuensu O.C. JIvicoBa I'.I'. Xumus niis npernogaBaresis: MeToandeckoe mocoodue. — M.,
2004.
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3.3.KoHTpoJIb U OLleHKA Pe3yJIbTATOB OCBOEHHS 00111€00pPa30BaTEIbHO AUCIIUIIIUHBI

KOHTpOJIL N OHEHKaA PACKPBIBAIOTCA 4YCPC3 AMCHUINIMHAPHBIC PC3YJIbTATBI, YCBOCHHBLIC

3HaHUS U MPUOOPETEHHBIE CTYJCHTAMH YMEHHUsI, HalpaBleHHbIe Ha (hOpMHUPOBaHHE OOITIX

)41 HpO(i)@CCI/IOHaJILHLIX KOMHCTCHHHﬁ.

O6masi/mpodeccronanbHas

IIpe?aBBI‘IaI\/'IHBIX CUTyalusiax

Paznen/Tema THuI OLEeHOYHBIX MEPOIIPUATHN
KOMIIETCHITUS
Temsl: Y CTHBIN OIIPOC
OK 01. Brioupars CHOCO6Hl.l, 1,2 ,1.3 ,1.4 1.5, [IpakTuyeckue 3aanHus,
pelieHus 3a1a4 .
1podeceHoHaTbHOI 1.6., 1.7, 1.8, 1.9, BomonHenue yIpaXHEHUH,
1.10, 1.11, TECTUPOBAHHUE,
JICATCIIDHOCTH HpHMeHHTeHBHOZ.l, 2,2 ,2.3 ,2.4 2.5 MUCbMEHHBIA KOHTPOJIb
K¢ PA3IIMHHAIM KOHTCRCTAM 2.6., 2.7, 2.8, 2.9,MamuBuayansHOE JIOMAIIIHEe
2.10, 3aJlaHuE.
Tembr: 'Y CTHBIN OIIPOC
OK02 OBnaI[eHHel'l’ 1,2 ,1.3 14 1.5, IIpaktuueckue 3a1anus, §
HEBCCATbHBIMI yqe6HLIMI/I1'6" 1.7, 1.8, 1.9, Bbimonnenue YIPKHEHUH,
LO3HABATEILHEIMIL 1.10, 1.11, TECTUPOBAHMUE,
N 2.1, 2,2 ,23 ,24 2.5 n0ucsMeHHBI KOHTPOJIb
JICHCTRILAMH 2.6., 2.7, 2.8, 2.9,MWamuBuayansHOE JIOMaIITHEE
2.10, 3aJIaHuE.
OK 04. O¢pdextuBHo| Temsr: VYcTHBIN 01TpocC
B3aNMOECHCTBOBATH ul 1.1, 1,2 ,1.3 ,1.4| TlpakTuueckue 3aaaHusl,
paborarp B koyuektuBe wu| ,1.5, 1.6., 1.7, 1.8,| BeImogHEHUE YIPa)KHEHUH,
KOMaHJe 1.9, 1.10, 1.11, TECTUPOBAHUE,
2.1, 2,2 ,2.3 ,2.4| MICbMEHHBIA KOHTPOJTH
2.5, 2.6., 2.7, 2.8,| UnguBuayanbHOE JIOMaIITHEE
2.9, 2.10, 3aJaHueE.
OK 07. CoperictBoBaTth| TeMbI: Y CTHBIN OnIpoC
coxpaHenuto okpyxaromeit| 1.1, 1,2 ,1.3 ,1.4| Ilpakruueckue 3agaHus,
cpenbl, pecypcocoepexenuro,| ,1.5, 1.6., 1.7, 1.8,| BbimonHeHue yIpaKHEHUH,
MPUMEHSTh 3HAHUS oo0| 1.9, 1.10, 1.11, TECTUPOBAHMUE,
N3MEHCHUU knumara,| 2.1, 2,2 ,2.3 ,2.4| TUCbMEHHBIN KOHTPOJIb
MPUHIIUIIBI oepexnuBoro| ,2.5, 2.6., 2.7, 2.8,| UnguBunyansHoe JIIOMaIITHee
npou3BojicTBa, ApdexturHo| 2.9, 2.10, 3aaHueE.
NENCTBOBATh B Co3nanue mpoeKTOB.
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