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1. HOACHOPT PABOYEN ITPOI' PAMMBI
YYEBHOU JUCIUITIJIMHBI «XUMMUS»

1.1. O6aacTh NpUMEHEHHs POTrPaMMBbI
PabGouas mporpamma  y4yeOHOM  AWCHUIUIMHBI ~ SABISETCS  YaCThIO  OCHOBHOM
00pa3zoBaTebHONM MPOTrpaMMBbI cpefHero 3BeHa B cooTBeTcTBUU ¢ PI'OC mo crnenualibHOCTH

CIIO, 09.02.04 «MH(hopMaLIMOHHBIE CUCTEMBI (TI0 OTPACIISIM )

1.2. MecTo y4yeOHOUH AMCHUILIMHBI B CTPYKTYpPe OCHOBHOH 00pa3oBaTeIbHOH MPOrpamMmbl

0a3oBast yueOHas TUCIHUILINHA 00111e00pa30BaTEIBHOTO IIUKJIA.

1.3. Hean u 3agayd y4eOHOI JMCHUIUVIMHBI — TPeOOBaHUS K pe3yJbTaTaM OCBOEHHS

Y4eOHOM TMCUMILIUHBI:

OcBoeHue conep:kaHusd y4yeOHOW JMCHUIUIMHBI «XHUMHS» OOeCleunBaeT JOCTH)KEHUE
CTYJIEHTaMH CJIEAYIOUINX PE3YJIbTaTOB:

-THYHOCTHBIX

-4yBCTBO I'OP/OCTH 32 POCCUICKUE €CTECTBEHHBIE HAYKH;

—e¢ TOTOBHOCTb K NPOJOKEHHIO OOpa30BaHHUs, MOBBINICHHIO KBadu(UKAUU B HU30paHHOU
po(hecCHOHANBHOM AESITEIbHOCTH C MUCIIOJIb30BAHUEM 3HAHUM B 00JIACTH €CTECTBEHHBIX
HayK,

—e OOBEKTHBHOE OCO3HAaHHE 3HAYMMOCTH KOMIIETEHIIMHA B OOJIACTH €CTECTBEHHBIX HAYK JUIS
YyeloBeKa U O0IIecTBa, YMEHHE UCIOIb30BaTh TEXHOJOTHYECKHE JOCTIKEHUS B 00JacTH
(Gu3KKH, XUMUU, OMOJIOTUU JIJISl TOBBILIEHUSI COOCTBEHHOTI'O MHTEJIEKTYaJIbHOI'O Pa3BUTHS
B BbIOpaHHOU NPOo(heCcCHOHATLHON e TeNIbHOCTH;

—e YMEHHE NPOaHAIM3UPOBAaTh TEXHOTEHHBIE MTOCIEACTBUS JIs OKPYXKAIOLIEH cpesbl, ObITOBON U
MIPOU3BOJICTBEHHON JESITENFHOCTU YEIIOBEKA;

—e TOTOBHOCTH CaMOCTOSITENILHO JOOBIBaTh HOBBIE JJIsi ceOsi €CTECTBEHHO-HAYYHBIE 3HAHHS C
MCIIOJIb30BAaHUEM JIJISl 3TOTO JOCTYIHBIX HCTOYHUKOB MH(POPMAIUH;

—e YMEHHUE YIPaBJIATh CBOEH NO3HABATENIbHOMN JESTEIbHOCTHIO, IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'0 MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

—e YMEHHE BBICTPAUBATh KOHCTPYKTUBHbBIE B3aUMOOTHOIIEHHS B KOMaHJE 10 PELIEHUI0 00X
3aJa4 B 00JIaCTH €CTECTBO3HAHUS;

** MemanpeoMemHbvix:

—e OBJIaJICHHE YMEHMSIMM U HAaBBIKAMU PA3JIMUHBIX BUJOB IO3HABATEIbHOU JESTENBHOCTU AJIS
W3YYEHHUS Pa3HBIX CTOPOH OKPY>KAIOILEr0 ECTECTBEHHOI'O MUDA;

—¢ IPUMEHEHUE OCHOBHBIX METOJIOB IO3HaHUs (HAONIOEHUS, HAYYHOTO 3KCIIEpUMEHTa) AJIs
W3YYEHUS PAa3INYHbIX CTOPOH €CTECTBEHHO-HAyYHOW KapTHUHBI MHUPA, C KOTOPHIMHU
BO3HHUKAET HEOOXOAUMOCTh CTAIKUBATHCA B MPO(EeCCHOHATBHOM cdepe;

—e YMEHHUE OIpPEAETATh IeNU U 3aJla4H JesTeIbHOCTH, BRIOUPATh CPENICTBA M UX JOCTHKEHUS
Ha MIPaKTHUKE;

—e YMEHHME MWCIOJb30BaTh PA3JIUYHBIE HCTOYHHMKU [UIsI TIOJYYEHHS] E€CTECTBEHHOHAYyYHOMH
uH(pOpMallUi U OLIEHUBATh €€ JIOCTOBEPHOCTh JJISl IOCTHIKEHHUS MOCTaBJICHHBIX LENed U
3a/1a4; ** npeOMenHbIxX:

—¢ Cc(OpPMUPOBAHHOCTb NPEJACTABICHUNA O IEJIOCTHON COBPEMEHHOM ecTeCTBEHHOHAYYHOU
KapTUHE MHpa, NPUPOJAE KaK E€JUHOM LEeTOCTHOM CHCTeME, B3aMMOCBSA3M YEJIOBEKa,
MPUPOJIBI U 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHHI X MaciuTabax BeeneHHol;

—e BIAQJICHHE 3HAHUAMU O HauOoliee BAXKHBIX OTKPBITUSX U JOCTHKEHHUSIX B 001acTu
€CTECTBO3HAHMUS, MOBIUSABIIMX Ha SBOJIOIUIO MPEICTaBICHUM O MpUpPOE, Ha pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

— cOpMUPOBAHHOCTH YMEHUS MPUMEHITh E€CTECTBEHHO-HAYYHBIC 3HAHHS I OOBSICHEHUs
OKPYXKAIOIIMX  SIBJICHUH, COXpaHEHHs  3JI0pOBbsi,  oOecredeHuss  Oe30MacHOCTH
KU3ZHENEATENIbHOCTH,  OEpeKHOro  OTHOIIEHWS K  TIpUpOJle,  PalHUOHAIBHOTO
MPUPOIONOIB30BaHUS, a TAK)KE BBIMIOJIHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;



—e c(OPMHUPOBAHHOCTH IMPEJICTABICHUI O HAYYHOM METOJIe MO3HAHUS NPUPOIBI M CPEACTBAX
U3Y4YEHUS MeraMupa, MaKpoMUpa M MHKPOMHpa; BiaJleHHE MpHEMaMH €CTECTBEHHO-
HAay4YHBIX Hﬁ6HIOII€HHfI, OIIBITOB, I/ICCJICI[OBaHI/II\/JI U OLCHKHU AJOCTOBCPHOCTHU IOJYUYCHHBIX
pe3yJbTaToB;

—e¢ BJIAJICHHUC HOHATHUHBIM afnrmapaToM CCTCCTBCHHBIX HAYK, IMO3BOJIANOIIWM IIO3HABATH MHDP,
y4yacTBOBaTh B JHCKYCCHUAX II0 €CTECTBEHHO-HAayYHBIM BOIIPOCAM, HCIOJb30BaTh
pa3InYHbIe UCTOYHUKKA MH(OPMAIUH JJIs MOJTOTOBKH COOCTBEHHBIX Pa0OT, KPUTHUUYECKH
OTHOCUTHCS K coobmenusMm CMU, coaepxaiiuM HayqyHYI0 HHQOPMAIIHIO;

- C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ INOHUMATb 3HAYUMOCTb CCTCCTBCHHO-HAYYHOI'O 3HAHUA IJId
KQ)KIOr0 YeJOBEeKa HE3aBUCHUMO OT €ero mpodeccHOHalbHON AeATeIbHOCTH, Pa3inyaTh
q)aKTbI U OHOCHKH, CPAaBHUBATH OLCHOYHLIC BBIBOJbI, BUIACTH HUX CBA3b C KPUTCPUAMU
OLICHOK U CBSI3b KPUTEPHEB C ONPEACICHHON CUCTEMO IEHHOCTEH.

1.4 Komnerenuuu, ¢popmupyembie B X0/1€ BbINOJHEHUS MPOrPaMMbl (1HCHHUILINHBI,
MEKTUCHUIITIMHAPHOTO Kypca, Npo¢ecCHOHAJIbHOT0 MOXYJIS)

[IK- nmpodeccuonanbHble OK- obmiue
OK
OK 1. IloHumarp CYIIHOCTP U COLIMAJIbHYIO
3HaYMMOCTb  CBoed  Oyaymeidl  mpodeccuu,
IIPOSIBJIATh K HEH yCTOMYMBBIN MHTEPEC.
OK 2. OpraHu3oBbiBaTb  COOCTBEHHYIO
JIeSITEJIbHOCTh, BBIOMPATh TUIIOBBIE METO[IBI
U CcrocoObl BBINOJHEHUs MPO(ecCHOHATBHBIX
3ajad, OIECHHWBaTh WX A(P(HEKTUBHOCTH
Ka4yecTBO.
OK 3. [Ipunumars pelieHus

CTAaHAAPTHBIX KW HECTAHAAPTHBIX CHUTYyallUAX

N HECTHU 3a HHUX OTBETCTBCHHOCTD.

OK 4. Ocy1iecTBasATh HOUCK
UCIIONIb30BaHue HWH(OpManuu, Heo0X0oauMon
JUISL 3¢ EeKTUBHOTO BBITIOJTHEHUS

npodeccuoHaNbHbIX 3a/1a4, MPOPECCHOHATBHOIO
Y JINYHOCTHOTO Pa3BUTHSL.
OK 5. MHcnonb3oBatb  HMH(OPMALMOHHO-
KOMMYHHKAITIOHHBIE TEXHOJOTHUHI
MPoPECCUOHAIBHON JESTEIHHOCTH.

OK 6. Paboratb B KOJUIEKTHBE M KOMAaHIE,
a¢dexTuBHO  0OmIATHCS c KOJIJIETaMHU,
PYKOBOJICTBOM, IOTPEOUTEISIMHU.

OK 7. bparb Ha ce0s OTBETCTBEHHOCTh 3a

paboTy UJIEHOB KOMaHIbl (TMOAYMHEHHBIX),
pe3yJbTaT BHITOTHEHHS 33 JaHHH.
OK 8. CamocTosTeNnbHO OHpeneiaTh 3ajadu
npoECCHOHATBFHOTO W JIMYHOCTHOTO Pa3BUTHS,
3aHUMaTbcid  caMooOpa3oBaHHEM, OCO3HAHHO
TUTAHUPOBATh MTOBBITIICHUE KBATU(UKAIHH.
OK 9. OpueHTHpoBaThCs B YCIOBMSIX 4YacTON
CMEHBI TEXHOJOTMH B  MPOQeCCHOHATHHOU
NEeSITETbHOCTH.



1.5. PekomeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrpaMMbl YUeOHOI JHCHHNIHHBI
«XuMHUD:
MaKCHUMaJIbHON ydeOHOU Harpy3ku oOyuaromerocss 117 gacos, B TOM uuce:

00s13aTeIbHON ayTUTOPHON yueOHOM Harpy3ku oOydaromierocsi /8 4acos;

CaMOCTOSITENILHOM paboThl 0OyJaromerocs 39 4acos.



2.  CTPYKTYPAH COIAEPKAHUE
YYEBHOU JUCIUITIJIMHBI «XUMMUS»

2.1. O6beM yueOHOM TMCUMILIHHBI M BU/bI Y4e0HO#i padoThI

Bup yueOHoii paboTbl Oobvem uacos

MakcumanbHas yyeOHasi Harpys3ka (Bcero) 117
O0s13aTeIbHASL AYTUTOPHAN YUueOHAast Harpy3Kka (Bcero) 78
B TOM YHCIIE:

71a00paTOPHBIC 3aHITHS 12

NPAKTUYECKHUE 3aHATHS -

KOHTPOJIbHBIE pabOTHI -
CamocTrosiTe/ibHasi padoTa 00y4alonierocs 39

B TOM YHCJIC:

MOJITOTOBKA pedepaTon -

BHEAYAMTOPHAs! CAMOCTOSITEIbHAsI paboTa

paboTa ¢ yueOHOM auTepaTypoi (B TOM 4HCIIe C KOHCIIEKTaMHU) -

VHIUBUYAJIbHBIE TBOPYECKUE 3aJaHUS

KOHCYJIbTAallUN -

Ilpomesrcymounas ammecmayus 6 popme ougppepenyuposanroco 3auema 2 cemecmp




2.2. TemaTH4YeCKUIl NJIAH U coJepP:KaHUe YUeOHOI TUCIHUNIUHBI « XUMHUSD)

HaumeHnoBanue pa3zenoB u TeM Coneprxanue yueOHOro MaTepuaia, 1abopaTopHble pabOTHI U MPAKTUYECKHUE 3aHATHS, O6bem yacos YpoBeHb
CaMOCTOSTENIbHAsI paboTa 00yJarOIIMXCs (1 cemectp) OCBOCHHS
1 2 3 4
Pa3nes 1. Oprannveckasi XuMHA
1.1 Teopusi cTpoeHHs] OPraHUYECKUX COeTUHEHUN
Tema 1.1.IIpeamer CopepxaHne yaeOHOro MaTrepuaa 1

OpPraHuYecKoil XUuMMH.

Teopust crpoenus
OPraHuYecKUX COeTUHEHU
A.M.BbyTtiepoBa.
Knaccupukanus oprannyeckux
COeIMHEeHHUI.

OCHOBBI HOMEHKJIATYPbI
OpPraHu4ecKNX BellecTB.

[ToHsATHE 00 OpPraHNYECKOM BELIECTBE U OpraHuye-

ckor xumuM. KpaTkuii o4epk MCTOPUHM Pa3BUTHUS OPraHUYECKOM XMMHH. BuTanusm u ero
KkpyuieHne. OcoOeHHOCTH CTPOEHUsI OPraHuYecKUx coeauHeHuil. KpyroBopoT yriepona B
IIPUPOJIE.

[Tpenmocbuiku co3panus Teopun cTpoeHus. OCHOBHBIE MOJIOKEHUS TEOPUH CTPOCHMS
A.M.bytnepoBa. XuMHUECKOE CTPOEHUE U CBOICTBA opraHMYeckux BeecTs. [lonsarue 06
uzomepun. Crioco6sl 0TOOpakeHHsI CTPOEHUST MOJEKYIbI ((hOpMyIbl, MOAENH). 3HAUCHUE
teopur A.M.bytnepoBa nis pa3BUTHS OpraHU4ECKOM XUMHHA U XUMUYECKHUX IIPOTHO30B.
Crpoenune aroma yriepoaa. ODJIEKTpOHHOe OOJako M opOuTanb, S- U p-opOuTaiu.
DJEeKTPOHHBIE M AIIEKTPOHHO-Tpaduueckue (OopMysbl aroMa Yriepona B OCHOBHOM H
BO30Y)XJIEHHOM COCTOSIHMAX. KoBaJleHTHass XMMHUUYEcKas CBA3b U €€ KiIacCUpUKaLus Mo
crocoOy TepekpbhIBaHus opOuTaneil (6- u m-csizu). [lonstre rubpuausanuu. Paznuunbie
TUIBI THOpUAN3ALUU U popMa aTOMHBIX OpOHUTasel, B3aMMHOE OTTAJIKUBAaHHE TMOPUIHBIX
opOuTanel 1 UX pacrojoKEHUE B MPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM SHEpPTHH.
['eomeTpuss MOJNEKyNn BelIeCTB, OOpa30BaHHBIX AaTOMaMH yIJepoJa B pPa3IMYHbBIX
COCTOSTHUSIX TUOpUIN3AIIH.

Knaccugukaius opraHu4eckux BEIIECTB B 3aBUCUMOCTH OT CTPOEHHUS YIJIEpOJHOU LIEIH.
[Tonstue ¢ynxumonanesHOM rpynnbsl. Knaccuukanuss opraHM4ecKUX BEIIECTB MO TUITY
(GYHKLIMOHATIBHOMN TPYIIbI.

TpuBuaneHble Ha3BaHMs. PanuoHanbHas HOMEHKJIATypa Kak  IpeAlIeCTBEHHMIIA
HoMmeHkaatypel [UPAC. Homenknarypa IUPAC: npuHuunsl o0pa3oBaHMs Ha3BaHUIA,
CTapUIMHCTBO (YHKIMOHAJIBHBIX TIpyMHN, uX oOo3HadeHwe B mpedurcax U cyddukcax
Ha3BaHWH OpPraHMYECKHUX BEIIECTB.

JlaGoparopHoe 3aHsiTHE

HpaKTI/ILIeCKI/Ie 3aHATUA

KoHnTponbHbIe paboThl

CamocTtosTenpHas paboTa 00yJaronuxcs:
ITpopaboTka KOHCIIEKTAa.




Pemenue 3ana4 Ha HAXOKIEHUE OTHOCUTEIBHON MOJIEKYJISIPHOM MACCBI, ONPEEICHUE
MacCOBOM JOJIM XMMHYSCKHX 3JIEMEHTOB B CIIOJKHOM BEII[SCTBE; KOJIUYESCTBA BEIICCTBA B
T.0.

Koncynpranus

Tema 1.1. TUnBI XUMHYECKHX
CBsi3eil B OPraHuvYecKux
COEeIMHEHHUAX H CIOCOObI NX
pa3pbiBa.

Conepkanue yq4eOHOro MaTepraia

Knaccugukanus KOBaIEHTHBIX CBSI3€Ml IO 3JIEKTPOOTPULATEIBHOCTH CBS3aHHBIX
aTOMOB, CIIOCO0Y HepeKpBIBaHUS OpOUTAJICH, KPaTHOCTH, MeXaHn3My oOpa3oBanus. CBsi3b
IIPUPOABI XMMHMUYECKOH CBA3M C TUIOM KPUCTAUIMYECKON PEIIETKH BEIIECTBA U €r0
¢u3nueckuMu cBoiicTBaMu. Pa3pplB XMMHYECKOH CBS3M Kak Ipolecc, oOpaTHBIA ee
o0Opa3oBaHuto. [['OMOIUTUYECKHI U T€TEPOTUTHUECKUI pa3pbIBbl CBA3EH, UX COIIOCTABIICHHUE
C OOMEHHBIM U JOHOPHO-aKLENTOPHBIM MEXaHW3MaMHU HX o0Opa3oBaHus. IloHsTue
CBOOOJTHOTO paJMKalla, HYKJI€O(pHIbHON U 3JIeKTPOPHUILHON YaCTHIIBI

JlaboparopHoe 3aHsiTHE

HpaKTI/I‘{CCKHe 3aHATHUA

KoHTponbHbIE paboThI

CamocrosiTenpHas paboTa 00yJarommxcs

[ToaroroBuTh KOKNaa Ha TeMy: «POJb OTEUECTBEHHBIX YYCHBIX B CTAHOBJICHUU U PAa3BUTHU
MHUPOBOM OPraHUYECKON XUMHUW.

CocraBieHHe CTPYKTYPHBIX (pOPMYIT OPraHMYECKHX BEHIECTB, UX H30MEPOB U TOMOJIOTOB.
KOHCYJIbTAIlNH

Tema 1.1.. Knaccupuxanus
peakuuii B OpraHu4ecKkon
XHMHH.

Copepxkanne ydeOHOro Marepuana

[TonsiTve 0 TUMAx W MeXaHU3MaxX peakiuil B oprannueckoi xumuu. CyOCcTpaT U peareHr.
Knaccudukanus peakiuii 1mo H3MEHEHHI0 B CTPYKType cyOcTpara (mpucoeIuHEHUE,
OTLIEIUIEHWE, 3aMElIeHHe, HW30MepHu3anusi) U TUIly peareHra (paguKaibHbIE,
HYKJIeOPMIbHBIC, AMeKTpoPmiIbHbIC). Peakiu npucoenunenus (An, Ag), JIMMUHUPOBAHUS
(E), 3amemenust (Sr, Sn, Se), uzomepuzanuu. PazHOBHAHOCTH peakiMil KaXKIOro THIA:
TUAPUPOBAHUE U JETHAPUPOBAHUE, TAJIOTEHUPOBAHUE U JETaIOT€HUPOBAHKE, TUAPATALINS U
Jerupatanus, TUIpOraJloreHupOBaHUE U JIETUAPOTAIOT€HUPOBAHNE, MOJUMEpPHU3ALUS U
MOJMKOHACHCAIIUA, MeperpynnupoBka. OCOOEHHOCTH OKUCIUTENHbHO-BOCCTAHOBUTEIHHBIX
peaKkuuii B OpraHu4e€CKON XUMUH.

JlaGoparopHoe 3aHsiTHE

[IpakTueckue 3aHATUS

KoHnTponbHbIe paboThl

CamocrosTenbHas pabora 00yJaromuxcs

Tema 1.1.CoBpeMeHHbBIE

CopepxaHne yaeOHOTo MaTepuana




NPeACTABJIEHUS 0 XUMUYECKOM
CTPOEHUH OPTaHHUYECKUX
BeIleCTB.

OcHoBHbIE HampaBieHHUs pa3BUTHS Teopun crpoeHus A.M.byrnepoBa. W3omepus
OpPraHMYECKUX BEIECTB U €€ BUAbL. CTPYKTypHas M30MEPUS: MEKKIACCOBAs, YIIIEPOIHOTO
CKeJeTa, TOJOXKEHUsI KpaTHOM CBs3W W (DYHKIHMOHAIBHOW rpymmbl. [IpocTpaHcTBeHHAs
U30MEpHsA: TeoMeTpHuYecKas M onTtudeckasd. lloHATHe acMMMETpUYECKOro ILEeHTpa.
buosornueckoe 3HayeHuMe ONTHUYECKOM W30MEpUM. B3auMHOE BIUsSHHE AaTOMOB B
MOJIEKYyJIaX OPraHUYECKUX BELIECTB. DJIEKTPOHHBIE APPEKTHl aTOMOB U aTOMHBIX I'PYIII B
OpPraHUYeCKUX MOJIeKynax. MHIyKInoHHbIN 3()(eKT, MOT0KUTEIbHBIN U OTPULIATEIbHBIH,
ero ocooeHHoctu. Me3zomepHsiil 3pdekt (3 et conpspkeHus ), ero 0COOCHHOCTH.

JlabopaTopHoe 3ansiTHe Nel

OOHapy)XeHHue yriepo/ia ¥ BOAOPOa B OPraHUIEeCKOM COCTUHCHHU.
OGHapyxeHue rajoreHoB (mpoda beinpireitna).

1.2 IlpenesibHbIE YI1€BOIOPOABI

Tema 1.2 I'omoJioruvyeckuii psij
aJIKAaHOB

CopepxaHue yaeOHOro MaTrepuana

[Tonsitue 06 yrieBomoponax. OcoOEHHOCTH CTPOEHHUS HPEICIBHBIX YIIIEBOIOPOJIOB.
AJKaHbI KaK IpeCTaBUTENN MPEIeIbHBIX YTIEBOIOPOI0B.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJIbl METaHa M JIPYyrHMX aJKaHOB.
['omonoruyeckuit psg u usomepus napapuHoB. HopmanbHOe U pa3BETBICHHOE CTPOCHUE
yriepogHor menu. HomeHknaTypa ajlkaHOB M aJKWIbHBIX 3amecTutTesied. Pusnyeckue
CBOIICTBa aKaHOB. AJIKaHbBI B IPUPOJIE.

JlaboparopHoe 3aHsiTHE

HpaKTI/I‘{eCKHe 3aHATHUA

KoHTponbHbIE paboThI

CamocrosTenbHas pabota 00yJaromuxcs

M3roToBieHre MoJIeNIel MOJIEKYIT Pa3IMIHbIX YTIIIEBOIOPOJIOB.

HasBanue BemiecTB o MexxgyHapoaHoit Homenkiarype IUPAC.

CocraBieHne U peleHne TeHeTHIeCKUX [IEMOYeK.

Pemenue 3a1au Ha HaX0XJIEHUS MOJIEKYJIIPHOI (OPMyJIbI ra3000pa3HOTO YIIIEBOIOPOA.
[ToaroToBUTH AOKIAN HAa TEMY IO BBIOOPY: «XHWMHS YTIEBOJOPOJHOTO CHIPhS U MOS
Oyaymas mpodeccus», «YTIIEBOAOPOAHOE TOIUIMBO, €ro BUABI M Ha3HAYCHUEN,
«DKOJIOTHUECKUE ACTIEKTHI UCTIOIB30BaHUS YTICBOJOPOIHOTO CHIPhs» U JP.

Koncynbranuu

Tema 1.2 XumMnueckue
CBOJNCTBA AJIKAHOB

CopepxaHue yaeOHOT0O MaTepualia

Peakuuu Sg-tuna: ramorenupoBanue (pabotsl H.H.CemenoBa), HuTpoOBaHHE IO
KonoBasioBy. MexaHu3M peakuuy XJIOPHUPOBaHUS ajlkaHOB. Peakuuu nerupupoBaHus,
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TOpPEHUS, KATaJTUTHYECKOTO OKHCIEHUS alKkaHOB. KpeKWHr allkaHOB, pa3lUYHbBIC BHJIbI
KpEKHUHIra, TpUMEHEHHEe B MPOMBINUIEHHOCTH. Iluponu3 u KoHBepcuss MeTaHa,
M30MEpU3AIHS AJIKAHOB.

JlabopaTopHoe 3aHsiTue No2

«Kucnopoaconepxaiine OpraHnuyecKie COSIUHEHUS

HpaKTH‘lGCKI/Ie 3aHATUA

KontposnbHbie paboThl

CamocrosiTenpHas paboTa 00yJaomuxcs

Tema 1.2 IlpuMeHeHue U
Croco0bl MOJIy4eHHs AJIKAHOB

Copepxanne yaueOHOro Marepuana

OOGsacti mpuMeHeHHUs aiakaHoB. [IpOMBINIIEHHBIE CIOCOOBI TOJIYYCHUS AJIKAHOB:
MOJIy4YEHHUE U3 IPUPOJHBIX UCTOUYHUKOB, KPEKUHT MapapuHOB, MOTYYCHHE CUHTETUYECKOTO
OcH3WHa, ra3u(uKaIys yris, THAPUPOBAHNE aTKaHOB. JJabopaTopHbIe ClIOCOOBI TIOTyYeHUS
alKaHoOB: cuHTe3 Bropia, nekapOoKcuinpoBaHue, THIPOIN3 Kapouia allOMUHHUSL.

IIpakTueckue 3aHsATUs

KonTponbHbie paboThI

CamocTosTenbHas pabota 00ydyarouuxcs

Tema 1.2 IlukioajkaHbl.

CopepxaHue yueOHOro MaTepuala

['oMonoruyeckuit psa ¥ HOMEHKJIATypa IUKIOATKaHOB, UX o0mas ¢hopmyna. [lonsrue
0 HaNpsHDKEHUM LUKJA. M30Mepusi LUKIIOAJKaHOB: MEXKIIACCOBasi, YIJIEPOJHOIO CKEJIETa,
reomerpuueckas. llomyuenne u Qu3myeckue CBOICTBA IUKIOATKAHOB. XHUMHUYECKUE
cBoiicTBa nukiIoankaHoB. Crneunduka CBOWCTB HUKIOAIKAHOB C MaJIbIM pa3MepoM IHUKJIA.
Peaknuu npucoeIMHEeHNs U PaANKaIbHOTO 3aMEIICHHUS.

JlabopaTopHoe 3ansitue Ne3

N3rorosieHne Moaenen MOJIEKYJ alKaHOB U TAJIOTEHAJIKAHOB.

Nzrorosnenune napaduHUpOBaHHON OyMaru, UCIBITAHUE €€ CBOMCTB: OTHOIICHUS K BOJIE U
KUpaMm.

OO6Hapy’xeHue BOJIbl, CaXH, YTIEKHUCIIOro ra3a B IPOAYKTaX TOPEHUs CBEUH.

O3HakOMJIEHHE CO CBOWCTBaMHU TBEPJIbIX MapaUHOB: TIABIEHHUEM, PACTBOPUMOCTHIO B
BOJIE W OPraHWYECKUX PACTBOPUTEIAX, XHUMHYECKOM WHEPTHOCTHIO (OTCYTCTBHEM
B3aMMOJICHCTBHUSI ¢ OpPOMHOM BOJOW, pacTBOpaMM TME€pPMaHraHaTa Kallus, THUIPOKCHUIA
HATPHS U CEPHOU KHCIIOTHI).

Hemoncmpayuu
Mopenu MOIEKyJI MeTaHa, APYTUX aJKaHOB, PA3IUYHBIX KOH(DOpPMAIIU ITUKIOTeKCaHa.
PactBopenue napaduna B OeH3WHE U HCTIAPEHIE PACTBOPHUTENS U3 CMECH.
[[naBnenue mapaduHa © €ro OTHOIIEHHWE K BOAE (pacTBOPUMOCTh, TUIOTHOCTD,
CMauMlBaHUE).
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Paznenenune cMecu 6€H3MH—BO/IA C TIOMOIIBIO IETUTEILHON BOPOHKH.
['openue MeraHa, mpomnaH-OyTaHOBOM cMecH, mapaduHa B YCIOBHUSAX U30BITKAa U HEIOCTATKA
KHCIIOpO/Ia.

B3peIB cMecu MeTaHa ¢ BO3yXOM U XJIOPOM.

BoccTraHoBieHre OKCHJIOB TSDKEIIBIX METAJUIOB TTapauHOM.

OTHOINICHUE IUKIIOTEKCaHa K OPOMHO# BOJIE U paCTBOPY IepMaHraHaTa KaJIusl.

1.3. DTHiIeHOBBIE U IeHOBBIE YIJ1€BOA0OPOAbI

Tema 1.3
I'omonornueckuii psijg
AJIKeHOB. XHMMHYECKHe
CBOMCTBA aJIKEHOB.
IIpumeHenne u cnocodbI
NMOJIy4eHHs AJIKEHOB.
AJIKaaHeHbl

Conep:xanue yueOHOro MaTepuaJia

ONEKTPOHHOE W NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI ATHJIEHA U AJKEHOB. ['oMonoruyeckui
psan u oOmas ¢opMmyna amkeHOB. l3omMepus STHUIEHOBBIX YIIIEBOJAOPOIOB: MEXKKIIACCOBAs,
YIJIEPOJHOIO CKeJleTa, MOJI0KEHUI KPaTHOM CBsI3H, reomeTpudeckas. OCOOEHHOCTH HOMEHKJIATyphl
STUJICHOBBIX YIVIEBOJOPOI0B, HA3BaHUS BAKHEUIINX paIuKaIoB. PU3HUYECKHE CBOWCTBA AJIKEHOB.
OnekTpoUIbHBIN XapakTep peaklHi, CKJIOHHOCTh K pPEaKLUUsAM IPUCOCAMHEHUS, OKUCIIECHUS,
nonumepusanuu. IlpaBuno MapkoBHMKOBa M €ro 3JEKTPOHHOE O0O0OCHOBaHMe. Peakiun
raJIOTEHUPOBAHHUS, TUAPOraJIOreHUPOBaHMs, THAPAaTalui, THAPUPOBaHUs. MexaHu3M AEg-peakiui.
[lonsatne o peakuusax nonuMepuszanuu. ['opeHne ankeHOB. Peaknuy OKHCIEHHS B MSTKUX H
KECTKUX ycnoBuax. Peakuuss Barmepa u ee 3HaueHue s OOHApyKeHHs HENpeIeNbHBIX
YTIEBOAOPOAOB, OJIy4YEHUS TIINKOJIEH.

Hcnonb3oBaHue BBICOKOH pEakIMOHHON CIIOCOOHOCTH QJIKEHOB B XMMHUYECKON MPOMBINUIEHHOCTH.
[Ipumenenue stuneHa u nponwieHa. [IpomblnuieHHbIe cIOCOOBI MOJNyYEHHUsl allKeHOB. Peakiumn
JETUAPUPOBAHUS U KPEKHUHTa alKkeHOB. JIabopaTopHbIe cr1ocoObI MOTy4eHHsI aJTKEHOB.

[TonsTre n kinaccu@uKays JIUEHOBBIX YIJIEBOJOPOOB MO B3aUMHOMY PAaCIOJIOKEHUIO KPAaTHBIX
cBsi3ell B Mosiekyse. OCOOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHMS CONPSKEHHBIX
nueHoB. llomatme o m-snekTpoHHOM cucreMe. HomeHknarypa IOUEHOBBIX —YIVIEBOJOPOIOB.
OCOOEHHOCTH XUMHUYECKUX CBOWCTB COMPSIKEHHBIX JMEHOB KaK CIEICTBUE WX 3JIEKTPOHHOTO
ctpoenusi. Peaknuu 1,4-npucoenunenus. I[lomumepusanus nueHoB. CrocoObl HOTyYEHHUS
JMEHOBBIX yri1eBoaopoaoB: padbotsl C.B.JIebenena, nerupupoBaHue alKaHoB.

Tema 1.3 OcHoBHEBIE
NMOHATHA XMMHU

Conepkanue yaeOHOro MaTepraia

MOHOMep, MOJIMMEP, pC€aKuusl NOJIUMCPU3aAIlUU, CTCIICHD MOJIMMCPU3AIIUHU, CTPYKTYPHOC 3BCHO.
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BbICOKOMOJIEKYJISIPHBIX
coeMHeHHUl (Ha
npumMepe NPpoayKTOB
MOJIMMEePH3aANHU
aJIKEHOB, AJIKaHEHOB U
HX
rajoreHnpou3BOIHbBIX).

Tunel MONMMEPHBIX LENEN: JTUHEHHBIC, PA3BETBIICHHbIE, CIIUTHIC. [IoHATHE O CTEpEeOperyIsapHBIX
nonumepax. [loarmmeps! TepMoIIacTUYHBIE U TepMOpeakTUBHEBIE. [IpencraBienne o miactMaccax u
anacromepax. [lonMaTuIEH BBICOKOTO M HU3KOrO JABJIEHMS, €ro CBOWCTBA U IPUMEHEHHUE.
Karanuzatopsr  [urnepa—Harra.  IlomunponuieH, ero  INpUMEHEHME W CBOMCTBA.
["anorenconepkamue MoJUMEpPbl: TeJIOH, NOIMBHHWIXJIOpHA. Kaydyku HaTypanbHBIH H
cunternueckue. CononumMeps! (OyTalueHCTUPONIBbHBIN Kay4yyk). Bynkanuszamus kaydyka, pesuHa u
700HMUT.

JlabopaTopHoe 3ansiTue Ned

Obnapy>keHue HenpeaeNbHbIX COSTUHEHUI B KEPOCHHE, CKUITUIAPE.
O3nakomiieHHEe ¢ 00pa3lamMy MOJUATUIICHA U MTOTUIPOIHUIICHA.
PacnioznaBanue o0pas3IoB ajJKaHOB M aJTKEHOB

JdemMoHcTpauuu

Monenu MOIEeKyJ CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB U aJIKaAHECHOB.
Komnexkuus «Kayuyk u pesunay.
Henonumepusanus kaydyka. CryllieHre MIEYHOI0 COKa KaydyKOHOCOB (M0JIoUasi, O/lyBaHUUKOB,

¢bukyca).

1.4. AueTnjieHOBbIE YIJIEBOIOPO/ibI

Tema 1.4
I'omonornueckuii psijg
AJIKNHOB.
XuMuueckne cBOMCTBA
U IPUMEHEeHHne
aJKHHOB.

HHonyyenue anKUHOB.

Coaep:xanue y4eOHOro MaTepHuaJia

DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE alleTHUIIEHA U IPYTUX aJIKUHOB. ['oMooruueckuii psa
u oOmas ¢opmyna ankuHOB. HoOMeHKIaTypa ameTHJICHOBBIX YIJIEBOAOPOAOB. M3omepus
MEXXKJIaCCOBAasi, YIJIEPOJIHOTO CKEJIETa, MOJIOKEHHsI KPaTHOM CBSI3H.

Oco0OeHHOCTH peaklUMid NPUCOEIUHEHUS 10 TPOWHOM yriepona-yriaepoaHon cBsizu. Peaxius
KyuepoBa. IlpaBuiso MapkoBHHKOBAa MNPUMEHUTEIbHO K aneruiaeHaM. [loIBHXKHOCTH aToma
BojopoAa (KHCIIOTHBIE CBOWCTBa aidkWHOB). OKHCIEHHE aIKWHOB. Peakuusi 3eIMHCKOTO.
[IpuMeHeHMe alleTUIICHOBBIX YIi1eBoA0poAoB. [lonuBuHMIaLeTAT.

[TonyyeHue aneTusieHa NUPOIM30M MeTaHa U KapOUTHBIM METOJIOM.

JlabopaTopHoe 3ansitue NeS
H3roroBnenne Mojienel MOJIEKYJ aJKHHOB, UX U30MEPOB

JdemMoHcTpanuu

Mopaenu MoJieKyJIbl alleTHJIeHA U IPYTUX aJIKHHOB.

[Tonyuyenue amerusieHa w3 KapOWJa KalblUs, O3HAKOMJICHHE C (DU3NYECKMMH M XUMHYECKUMU
CBOMCTBAMH alleTHUJICHA: PACTBOPHUMOCTBIO B BOJIE, TOPEHUEM, B3aUMOICHCTBHEM C OPOMHOI BOJION,
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‘ pacTBOPOM IepMaHraHnaTa Kanus, consimu meau (I) u cepebpa

1.5. ApomaTuyeckue yriieBoaopoabl

Tema 1.5
I'omonornueckuii psijg
apeHoB. XHMH4YeCKHUe
CBOMCTBA apeHOB.
IIpumenenne u
NoJIy4eHHe APEHOB

Coaep:xaHue y4eOHOIro MaTepuaJia

benzou kak npexncraBuTenb apeHoOB. PazBuTue npeacraBieHuil o ctpoeHnn 6eH3ona. CoBpeMeHHbIe
NpPEJCTaBICHU 00 OJJIEKTPOHHOM U MPOCTPAHCTBEHHOM cTpoeHnH OeH3ona. OOpasoBaHue
apomMatu4eckoil m-cuctembl. ['omonornm OeH3osa, HMX HOMEHKJIarypa, ooOmas ¢dopmyIa.
Homenknarypa Ui 1u3aMeIieHHBIX MPOU3BOIHBIX OCH305Ia: opmo-, Mema-, napa-pacrtoiokeHne
3amecTuTene. Pu3ndeckue CBOMCTBA apeHOB.

[Ipumepbl  peakuuii  3IEKTPOPHIBHOTO  3aMEIICHUS: TaJOrCHHUPOBAHUS,  AJKWJIMPOBAHUS
(xaranuzatopsl dpunens—~Kpadrcea), HuTpoBaHus, cyinbdupoBaHus. Peakuuu ruapupoBaHus H
NpUCOEeTUHEeHUsT XJiopa K OeH3oiy. OCOOCHHOCTH XMMHUYECKHX CBOWCTB TOMOJIOTOB O€H30Ia.
B3auMHoe BiMAHUME aTOMOB Ha MpuUMepe TIoMoJoroB apeHoB. OpueHTauus B peakUUAx
anekTpopuiabHOTo 3amenienus. OpuentanTsl [ u Il pona

[IpuponHble  MCTOYHUKM  apOMaTHYECKHUX  YIJICBOJOPOJOB. Apomaru3auus  aJKaHOB MU
LUKJIOAJIKAHOB. AJIKIJIMpOBaHUE OE€H30J1a

Hemoncmpayuu

[lapocTepkHEBBIE U 0ObEMHBIE MOAEITH MOJIEKYJI OEH301a U €T0 TOMOJIOTOB.

Pa3znenenue cMecu 6€H301—B0a C TOMOIIBIO IETUTEILHON BOPOHKH.

PactBopsitomiast cmoco6HOCTh OeH3071a (IKCTPAKIUS OPraHUYECKUX M HEOPTAHMYECKUX BEIIECTB
OEH30JI0M M3 BOJHOIO pacTBopa MHoja, KpacuTelei; pacTBopeHHe B O€H305ie BEIEeCTB,
TPYJHOPACTBOPUMBIX B BOJI€ (Cepbl, OEH30MHOMN KUCIIOTHI).

I'openne GeH3zomna.

OtHomenne O0eH3o0i1a K OpOMHOM BOJIE, paCTBOPY MEpMaHraHaTa Kajusl.

[Tonyyenue HuTpoOEH307a.

O3nakomiieHne C  (U3WYECKMMH  CBOWCTBAMH  apOMAaTHYECKHX  YIJIEBOJOPOIOB  C
UCrojib30BaHueM pactBoputenss «CoiabBeHT». M3rotoBineHMe M HCIONB30BaHHME IMPOCTEHIIEro
npubopa i Xxpomatorpaduu.

[Tony4yenue OeH3oia JeKapOOKCHIMpOBaHHEM OEH30MHON KucnoThl. llonyueHue M paccioeHue
AMyJbCcUU OeH3osa ¢ BoaoM. OTHoleHHe OeH3o07a K OpOMHOM BOJie W pacTBOPY IEepMaHraHaTa
KaJus

1.6. IlpupoaHbIe HCTOYHHKH YIJI€BOJIOPOAOB

Tema 1.6 Hedrn.

Coaep:xaHue yueOHOro MaTepuaJia

Haxoxnenue B mpupoze, coctaB MU (¢usnyeckue cpoiicTBa HedTu. TOMIMBHOIHEPreTHUECKOEe
3HauyeHue HepTu. [IpombiuneHHas nepepaborka HepTH. PexTudukanus HePTH, OCHOBHbBIE
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¢bpakuun ee pas3ieleHUs, HUX HCIONb30BaHHE. BropuuHas mnepepaboTka HEPTENPOIYKTOB.
Pextudukanus masyra npu yMeHbIIEHHOM JaBiieHMH. KpekuHr HedrenmpoaykToB. Pasnuunble
BUbl Kpekunra, pabotsl B.I'.IllyxoBa. M3omepu3amnus ankaHoB. AJNKHJIUPOBAHUE HEMPEICIbHBIX
yraeBogopoaoB. Pudopmunr nedrenpoaykros. KauectBo aBroMoOmiIbHOrO TOIuMBa. OKTaHOBOE
YHCIIO.

Tema 1.6 Ilpupoanblii u
NONYTHBIA HeQTAHOM
rasbl

Conep:xkanue y4e0OHOIro MaTepuaa

CpaBHeHI/IC COCTaBa MPUPOAHOI0 U NOITYTHOT'O I'a30B, UX MPAKTUYCCKOC MCITOJIb30BAHUC.

Tema 1.6 Kamenusblii
yroJib.

Copep:kaHue y4eOHOTro MaTepuaa

OcCHOBHbIE HaIIpaBJICHUsl MCIIOJNB30BaHUsI KaMeHHOro yris. KokcoBaHME KaMEHHOTO YIJis,
BOKHEUINE IPOMYKTHI JTOr0 Ipolecca: KOKC, KaMEHHOYroJIbHas CMOJIa, HAaJCMOJIbHAs BOJA.
CoenuHeHus, BBIIEISIEMbIE W3 KaMEHHOYTOJIbHOM cMonbl. [IpoaykThl, mojgy4yaemble U3
HaJICMOJIBHOU BOJIBI.

DKOJIOTHYECKHE aCIEKThI 10ObIYM, NEPEPaObOTKU U UCIOIb30BAHUS TOPIOUNX HCKOMAEMBIX.

JlaGopaTopHoe 3ansitue Ne6

Onpenenenye HaIUUKs HETIPEIEIbHBIX YITIEBOJIOPOIOB B OEH3UHE U KEPOCHHE.
PactBopuMocTh pa3nuuHbIX He(TEnpoayKToB (O€H3MHA, KEpOCHHA, JU3EJIbHOIO TOIIUBA,
Ba3enuHa, napaduHa) Ipyr B Ipyre.

JdemoHcTpanuu

Komnexkuust «IIpupoiHble HCTOUYHUKHN YTIIEBOJOPOIOBY.
CpaBHeHue NpoleccoB TOpeHus HeTH U IPUPOJHOIO rasa.
O06pa3oBanue He(TAHON IIIEHKN Ha TOBEPXHOCTH BOJIBL.
Karanutnuecknii kpekuHr napagpuHa (UJm KepoCuHa).

1.7. 'mapokcu/ibHbIE COCNHEHUS

Tema 1.7.
I'mapoxkcuibHbIe
COCINHCHMU.
XumMuueckmne
CBOJiCTBa
AJIKAHOJIOB.

Conep:xanue yueOHOro MaTepuaJa

Krnaccudukanus cnupToB 1o THIY YIJI€BOJAOPOIHOTO paguKkaia, YUCIY THAPOKCUIIbHBIX TPYIMI U
TUIy aTOMa YIJIEpOJia, CBA3aHHOIO C TMIPOKCHIIBHOM IpyNIoil. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
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CTPOEHHUE THIPOKCWIBHOM Tpymnmnbl. BiusHue CTpoeHHs CNUPTOB HAa UX (DU3HYECKHE CBOWCTBA.
MexMoneKkysapHas BOJOPOAHAs CBA3b. [OMOJOrMYecKMi psf TNPEACIbHBIX OJHOATOMHBIX
cnupToB. M30MepHs 1 HOMEHKIIATypa alKaHOJIOB, UX 00mas Gpopmyia.

PeakumonHas criocoOHOCTB MPEENIbHBIX OJHOATOMHBIX cIIUPTOB. CpaBHEHUE KUCIOTHO-OCHOBHBIX
CBOMCTB OpPraHMYECKUX U HEOPraHWYECKUX COeIMHeHMH, coaepxamux OH-rpynmy: Kucnior,
OCHOBaHHUH, aM(OTEPHBIX COETUHEHUH (BOABI, CIUPTOB). Peakiuy, moATBEp)KJat0IUe KUCIOTHbIE
CBOMCTBA cnuproB. Peaknuum 3aMelieHus THAPOKCHIBHOM TIpymnnbl.  MeXMOIEKyIsipHas
Jeruparanuss CHOMPTOB, YCIOBUS oOpa3oBaHMs MNpocThlXx 3¢upoB. CroxHble 3(QuUpPbI
HEOPTaHMYECKUX M OPraHUYECKUX KHUCIOT, peakuuu dTepudukanmu. OKUCICHUE U OKUCIUTEIbHOE
JETHIPUPOBAHUE CIIUPTOB

Tema 1.7 Cnoco0b1
MOJIy4eHHsI CIIMPTOB.

Conep:xanue yueOHOro MaTepuaJia

FI/I[[I)OJII/IS raJJOrcHaJIKaHOB. FI/II[paTaIII/IH AJIKCHOB, YCJIOBUA €€ IPOBCIACHHA. Boccranopnenue
Kap6OHI/IJ'IBHBIX COCJIUHCHUM.

Tema 1.7 OTaeabHbIe

Conep:xanue yueOHOro MaTepuaJia

NpeICTABUTEIHN

AJIKAHOJIOB
MeraHoun, €ro NpoMBIIUIEHHOE MOJyYE€HUE W NMPUMEHEHUE B MPOMBILUIEHHOCTU. buonornueckoe
neiicreue MetaHosa. CrienmuuIeckre CrocoObl MOTYICHHS STUIOBOTO criupTa. DU3HOIOrHIecKoe
JICCTBHE 3TAHOJIA.

Tema 1.7 Coaep:xanue yueOHOro MaTepuasa

MHoroaromubie

CIIMPTHI.

N3oMepust 1 HOMEHKIATypa MNpeACTaBUTENEH ABYX- M TPEXaTOMHBIX cHUpPTOB. OCOOEHHOCTH
XUMHUYECKHX CBOWCTB MHOTOaTOMHBIX CIHUPTOB, MX KauyecTBeHHoe oOOHapyxeHue. OTaeIbHbIE
MIPEICTaBUTENN: STUJICHIJIUKOIIb, [IMIIEPUH, CIIOCOOBI UX MOIY4YEeHHUS, TPAKTUUECKOE IPUMEHEHUE.

Tema 1.7 ®eno.r.

ConepxaHue y4eGHOro MaTepuaJjia

DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE cTpoeHHe ¢eHona. B3aumHoe BIMSHME apOMaTHYECKOTO
KOJIbIIa U THIPOKCHIIBHOM TPYIIIBL.

Xumuueckue cBoicTBa (peHosa Kak GyHKIHUS €ro XUMHUECKOro cTpoeHus. bpomuposanue denona
(kauecTBEHHas peaklMs), HUTPOBaHHE (MMKPUHOBAs KHUCIOTa, €€ CBOMCTBA U TNPHUMEHEHUE).
OO6pa3oBaHue OKpAILEHHBIX KOMILIEKCOB ¢ HoHoM Fe**. [Ipumenenue penona.

[Tonydenue ¢eHosa B IPOMBIIUIEHHOCTH

JlaGopaTopHoe 3ansiTue Ne/

PexTuduxarus cMecu TaHOI—BO/IA.
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OO6Hapy>KeHHe BOJIbI B a3€0TPOITHOIN CMECH BOJBI M STUIIOBOTO CIHPTA.

Hemoncmpayuu

Mopenu MoKy COUPTOB U (PEHOJIOB.

PacTBOpUMOCTH B BOJIE aJIKAHOJIOB, ATHJICHTJIMKOJS, MIHLIepUHa, heHona.

CpaBHEHHE CKOpPOCTHM  B3aUMOJCHCTBHS HATpusi C  OTAHOJIOM, MPONAHOIOM-2, 2-
METHUIIIPOIIAHOIOM-2, TITULEPUHOM.

[Tony4yenue 6poMdITaHa U3 ITAHOJIA.

Britecuenue (enosna u3 heHonsaTa HaTpUs YroJbHOM KUCIOTOM.

Peakuust perona ¢ hopmanbaeruaom.

KauecTtBennsle peakiuu Ha (heHOIL.

3aBHCHMOCTH PaCTBOPUMOCTHU (PE€HOJIA B BOJIE OT TEMIIEPATYPHI.

BiaumopeiictBue geHosna ¢ pacTBOPOM IHIETOYH.

PacrioznaBanue pactBopoB (eHOIATA HATPUS U KapOoHaTa HaTtpus (6apOOTaX BBIIBIXAEMOTO
BO3/lyXa WU ACHCTBHE CUIHLHOU KUCIIOTHI).

Pacnio3naBanue BOAHBIX PacTBOPOB (heHOJA U TIUIEpUHA.

1.8. Ajdbaeruabl 1 KeTOHbI

Tema 1.8
I'omoJiornueckue psiabl
aJIb/IETN10B U KETOHOB.
XuMHYecKHue CBOMCTBA
aJIbJIerN/10B M KETOHOB.
IIpumenenne u
NnoJIy4eHue
KapOOHMJIbHBIX
coeIMHeHU

Coaep:xanue y4eOHOro MaTepHuaJia

[lonsiTie 0 KapOOHWIIBHBIX COEIUHEHUSX. OJEKTPOHHOE CTPOCHHE KapOOHWJIBHOM TIpyIIIbI.
W3omepust ¥ HOMEHKIATypa anpIeTUOB U KeTOHOB. Dusmueckue CBOICTBa KapOOHUIBHBIX
COEIMHECHHM.

PeakumonHass CcrnocoOHOCTh KapOOHWIBHBIX COEAMHEHHN. Peakimuu OKHUCICHHS allbJeTru/IoB,
KAueCTBEHHbIE PEAKIUU Ha aJbJACTUHYI0 Trpynmy. Peakuuu nonuMkoHAEHCAUU: 0Opa3oBaHUE
(benonopopManbIeruIHbIX CMOI.

HpI/IMeHeHI/Ie AJIbACTUIOB U KETOHOB B 6I>ITy nu HpOMI)IIHJ'IGHHOCTI/I. AJ'II))ICFI/II[BI U KCTOHBI B
npupoae (3bupHbie Macna, (pepomonsl). [lonmydyeHne KapOOHUIBHBIX COCTUHEHHUH OKHCIECHUEM
CIUPTOB, THUJIpaTallied aJKUHOB, OKHCIIEHHEM YIJIEBOJIOPOJOB. OTHENbHBIE MPEICTABUTEIN
QJIBJIETHJIOB M KETOHOB, crienuduyeckue crnocoObl MX MOTYyYEHHS ¥ CBONCTBA

JlabGoparopHoe 3ansTue Ne§

Oxucrnenne STaHoJa B 3TaHAIb PACKAJICHHON METHOM MPOBOJIOKOM.
[Tonyuenue dhenonodopmMaIbaETUIHOTO TOTUMEPA.
Pacrio3naBanue pactBopa arneTona u GopMainHa.

JdemMoHcTpanuu
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[HapocTepkHEBbIE U 00bEMHBIE MOIETH MOJIEKYJI AJIbJIETUIOB U KETOHOB.
ITosrydeHne yKCyCHOTO aJIbAETH/Ia, OKHCIECHUE 3TaHOJIa XPOMOBOM CMECBIO.
KauecTBeHHBIEC peakliMy Ha AlIbJCTUAHYIO IPYIITY

1.9. KapOoHoBBIe KMCJIOTHI M X IPOM3BO/IHbIE

Tema 1.9
I'omonornueckuii psijg
npeaeabHbIX
OJJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT.
XuMHu4YecKne CBOiicTBa
KapOOHOBBIX KHUCJIOT.
Crnioco0bI mosry4eHust
KapOOHOBBIX KHUCJIOT.
OTneabHbBIE
NMpPeICTABUTEIHN U UX
3HAYEHHeE.

CaoxHbie 3¢upbl.
Kupwbi. Coan
KapOOHOBBIX KHCJIOT

Coaep:xaHue y4eOHOIro MaTepuaJia

[TonsiTe 0 KapOOHOBBIX KHCIOTaX M UX Kiaccudukaius. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOcHHE KapOOKCHUIBHOW rpynmnbl. [OMONOTHYECKHN psJ TPENSIbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT, WX HOMEHKIJIaTypa U H30MepHs. MexXMoeKyIspHble BOJOPOIHBIC CBSI3U
KapOOKCHIILHBIX TPYIII, UX BIUSHUE HAa (PU3UUECKHE CBONCTBA KAPOOHOBBIX KHCIIOT.

Peakuun, wumrocTpUpyrolMe KHUCIOTHbIE CBOMCTBA M HMX CpPaBHEHHE CO CBOWCTBaMH
Heopranmdeckux kucior. OOpa3oBaHue (yHKIMOHAIBHBIX MPOU3BOAHBIX KApOOHOBBIX KHCIOT.
Peakuuu stepuduxany. AHTHAPUABI KAPOOHOBBIX KHCIIOT, UX MOJIY4Y€HHUE U IPUMEHEHUE.

OOmre crmocoObl MOMyYeHUs: OKHCICHHE AIKAHOB, aJIKEHOB, MEPBUYHBIX CIUPTOB, aJbJICTHIIOB.
Baxneiiimume mnpeacraBuTenu KapOOHOBBIX KHUCIOT, WX OHOJOTHYECKas poJib, clenuduyecKkue
CIOCOOBI TIONYYEHHUS, CBOMCTBA W TNPUMEHEHHE MYpPAaBBUHOW, YKCYCHOW, MHaJbMUTHHOBOW W
CTEapUHOBOW; aKPUJIOBOM M METAaKpUJIOBOW; OJIEMHOBOM, IMHOJIEBOW U JTMHOJICHOBOM; IIaBEIEBOM;
OCH30IHOI KUCIIOT.

CtpoeHure 1 HOMEHKJIaTypa CJIOXKHBIX 3(PUPOB, MEKKIIACCOBAs U30-

Mepusi ¢ KapOOHOBBIMH KucioTamu. CrocoObl MOJyYeHUs CIOXKHBIX 3(upoB. OOpaTUMOCTh
peakuuu stepudukanyu u GaKTOphl, BIMUAIOININE Ha CcMelleHne paBHoBecus. OOpazoBaHue
CIIOXHBIX ToaudpupoB. IlommsTHnentepedranar. JlaBcaH kak MpencTaBUTENb CHUHTETUYECKUX
BOJIOKOH. XHMMHUYECKHE CBOICTBA U TPUMEHEHHE CIOXKHBIX 3(DUPOB.

Kuper kak cioxubeie 3¢upsl riaunepuHa. KapOOHOBBIE KHCIIOTBHI, BXOJSIINE B COCTaB JKHUPOB.
3aBUCHMOCTh KOHCHUCTEHILIMM UPOB OT MX COCTaBa. XMUMHYECKHE CBOMCTBA KUPOB: THUAPOIU3,
OMBIJIEHHE, TUJpUpOoBaHHE. buomornueckas poib JKUPOB, HMX HCIOJB30BAaHUE B OBITY U
MIPOMBIIIIIEHHOCTH.

Mpebuta. CriocoObl TMOMy4YeHHUs COJICH: B3aMMOJIEHCTBHE KapOOHOBBIX KHCJIOT C METaJUIaMu,
OCHOBHBIMH OKCHJIaMH, OCHOBaHHUSMHU, COJIIMH; IIEJIOYHOW THAPONIN3 CIOXKHBIX 3(PHPOB.
XUMHYECKHE CBOMCTBA COJIEH KapOOHOBBIX KHCJIOT: TUAPOJIU3, PEAKIIMK HOHHOTO oOMeHa. Maiia,
CYLIHOCTh MOMOIIEro aeicrteus. OTHOLIEHHE MbLIA K JKECTKOM Boje. CHHTETMYECKHE MOIOLIHUE
cpenctBa — CMC (neTepreHTsl), X MPEUMYIIECTBA M HETOCTATKH.

JlaGopaTopHoe 3ansiTue Ne9

B3aumopeiicTBue pacTBopa yKCyCHOM KMCIOTBI C MarHMEM, OKCHJIOM LIMHKA, TUAPOKCUAOM JKele3a
(III), pactBopoM KapOoOHaTa Kaus U cTeapaTa Kajusl.
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OszHakoMJyieHHe ¢ 00pa3iaMu CIIOKHBIX A(hHUPOB.

OTHONICHHE CIIOKHBIX A3PUPOB K BOJAC U OPTAaHUUECKUM BEIICCTBAM.
BriBeieHre JKUPHOTO TSATHA C MOMOIIBIO CIIOXKHOTO upa.

PacTBOpuMOCTB KHPOB B BOJIC U OPTaHUYECKUX PACTBOPUTEIIAX.

CpaBHeHHE MOIOIIMX CBOMCTB X03sicTBeHHOr0 Mbl1a 1 CMC B KeCcTKOM BoJIE.

JdemoHcTpauuu

3HaKOMCTBO C (PU3NYECKUMU CBOWCTBAMHU BaXKHEHIINX KapOOHOBBIX KHCIIOT.

Bosronka 6eH30iHON KUCIOTHI.

OTHolIEeHNE Pa3TUYHbIX KAPOOHOBBIX KUCIOT K BOJIE.

CpaBuenne pH BOJHBIX pacCTBOPOB YKCYCHOM M COJISTHON KUCIOT OJJMHAKOBOW MOJISIPHOCTH.

[TonydeHnne NpUATHO MAXHYIIETO CIOKHOTO dPupa.

OTHOIIEHHE CTUBOYHOTO, MOACOTHEYHOT0, MAIIMHHOTO MaceJl U MaprapuHa K OpOMHON BOJE U
pacTBOpy NepMaHraHaTa Kajusl.

1.10. YriaeBoasbl

Tema 1.10 IlonsiTue 00
yIJ1eBOJaXx.
Monocaxapuabl
JAucaxapuibl
IHHonucaxapuasl.

Coaep:xaHue yueOHOro MaTepuaJia

Knaccndmxaunﬂ YIJIEBOOOB. MOHO-, - W IIoJIMcCaxapuibl, IIPCACTABUTCIU K101 TPYIIIBI
YIJI€BOOB. buonornueckas POJIb YIJICBOAOB, UX 3HAYCHUC B JKU3HU YCIIOBCKA U O6HICCTBa.

CrtpoeHre W omnTuYeckas H30MepHUs MOHocaxapuaoB. VX kinaccupukamus MO 4YHUCIy aTOMOB
yriepojia u npupoze kapobonunbHoU rpymmbl. @opmyner Gumepa u Xeyopca st n300pakeHus
MOJIEKYl MOHOcaxapuJoB. OrHeceHne MoHocaxapuaoB K D- u L-pany. Baxneilmmue
MIPEACTABUTEIN MOHO3.

I'moko3a, cTpoeHue ee MOJIEKynbl U ¢u3ndeckue cBoiictBa. Tayromepus. XuMUUecKue cCBOWCTBA
TJIIOKO3Bl: PEaKIUu 10 albJAeruJHONW rpymme («cepeOpsHoro 3epKajay, OKHCIEHUE a30THOMN
KHUCJIOTOH, THApPHpOBaHUE). Peakiuu TIIIIOKO3bl KaK MHOTOATOMHOTO CHHUpTAa: B3aUMOJCHCTBHUE
III0KO03bI ¢ ruapokcuaoM Meau (11) mpu koMHaTHOM TemnepaType U HarpeBaHUU. Pa3auuHble TUITbI
OpokeHMsT (CIIMPTOBOE, MOJOYHOKHCIOe). [moko3a B mpupoge. buonormdeckas poip H
MpUMEHEHHE TIoKOo3bl. DpykTO3a Kak H30Mep II0KO3bl. CpaBHEHHE CTPOCHUS MOJIEKYNbl M
XUMHUYECKHX CBOMCTB ITIOKO3bI M (hpyKTO3bl. DpyKTO3a B MPUPOJIE U €€ OHoIorndecKas poib.
IlenTo3sl. Pubo3a u nezokcuprbo3a kak mpecTaBUTENN albaoneHT03. CTpoeHne MOJIEKYIL.

CTpOCHI/IC Aucaxapuaos. Cnoco0 COYJICHCHHUA OUKJIOB. Boccranapnuparoimue )51
HEBOCCTAHABJIHMBAIOIINE CBOMCTBA AucaxapuaoB KakK CICACTBHUEC COYJICHCHHSA HHUKIIA. CTpOCHI/Ie u
XUMHUYECKHE CBOMCTBA Ccaxapo3hl. TexHOoI0rn4ecKre OCHOBBI MPOU3BOACTBA CaXapO3bl. JlakTo3a u
MaJIbTO3a KaK M30MCPHBI CaxapO3kbl.

0611166 CTPOCHUC TIOJIMCAXAPUIOB. CTpOCHI/IC MOJICKYJIBI Kpaxmaja, aMWjio3a W aMHJIONICKTHH.
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dusnueckue CBOMCTBA Kpaxmala, ero HaxoXJIeHHe B Ipupoje u Ouomoruueckast ponb. [ mukorex.
XuMUYecKue CBoWcTBa Kpaxmana. CTpOeHHME »HJIEMEHTApPHOrO0 3BEHA LEJUTI0NIO3bl. BiusHue
CTPOCHUS TOJIMMEPHOM Ienu Ha (PU3MYecKre M XMMHUYECKHE CBOWMCTBA LIEJUTIONO3BL. ['maponus
LEJUTI0NI03bI, 00pa30BaHUE CIOXKHBIX 3(UPOB ¢ HEOPraHMYECKUMH U OPraHUYECKUMH KHCIOTAMHU.
[Tonatne 00 MCKYCCTBEHHBIX BOJOKHAX: alleTaTHOM IIENIKe, BHCKo3e. HaxoxaeHnue B mpupoje u
Ouosoruueckast poiib HEJUTI0I03bI.

CpaBHeHME CBOMCTB Kpaxmalia v 1EJUTH0JI03bI

Jlaboparopnoe 3ansiTue Nel()

O3nakomiieHHE ¢ (PU3MUECKUMH CBOMCTBAMU IITFOKO3BI (allTeUHas! yIaKOBKa, TAOJIETKH).

KucnoTHblil ruapoiamns caxaposbl.

3HAKOMCTBO ¢ 00pa3liaMH MOJUCaXapuIOB.

OObnapykeHue Kpaxmaia € TOMOIIbIO KadeCTBEHHOW peakluu B Mene, xiede, Horypre,
MaprapuHe, MaKapoOHHBIX U3JIEIHSIX, KpYyIax.

Hemoncmpayuu
OO0pa3sibl yriieBOI0B U U3JIETUN U3 HUX.
[Tonydenue caxapara KaJlblids U BbIICJICHUE CaXapo3bl U3 pACTBOpA caxapara KabIusl.
B3anmMogpeiicTBre TI1I0K03bI ¢ YKCHUHCEPHUCTOM KHUCIOTOM.
OTtHoieHne pacTBOpoB caxaposbl U ManbTo3bl K Cu(OH), npu HarpeBaHuu.
O3zHakoMJIeHHE ¢ (PU3HYECKUMU CBOMCTBAMH Kpaxmalia U IeJITIOI035I.
Habyxanue 11eitono3sl ¥ Kpaxmaia B BOJE.
[Tonyyenue TpUHUTpATA LEITUTFOTIO3BI.
Konnekuust BOTOKOH.

1.11. AMUHBI, AMMHOKHCJIOTBI, 0€JIKH

Tema 1.11
Knaccupukauus u
H30MepHUsi AMUHOB
XuMuueckne cBOMCTBA
aMHHOB.

IIpumenenne u
MoJIy4YeHHe AaMUHOB

AMMHOKHUCJIOTHI.

Coaep:xaHue yueOHOro MaTepuaJia

[Tonsitue 06 amuuax. IlepBuuHble, BTOpUYHbIE U TpeTUYHbIE aMHHbI. Kiaccuduxanus aMuHOB 110
TUIIY YIJIEBOAOPOAHOIO pajMKaaa W YUCIY aMHUHOTPYIII B MOJEKYJE. 1'OMOJIorMdyeckue pssl
Ipe/iebHbIX aNu(paTHYECKUX U apOMaTHUECKUX aMMHOB, H30MEPHs 1 HOMEHKJIaTypa.

AMMHBI KaK OPTraHUYECKHE OCHOBAHUS, UX CPABHEHHWE C aMMHUAKOM M JAPYTUMH HEOPTaHUYECKUMH
ocHOBaHUsAMHU. CpaBHEHHE XHMHUYECKHUX CBONCTB anu(aTUyecKuX M apoOMaTHUYECKUX aMHUHOB.
OO6pazoBanue amMuJ0B. AHWINHOBBICE KpacuTenu. [lOHSITHE O CHHTETHYECKHX BOJIOKHAX.
[Tonmamuapl ¥ MOJIMaMUIHBIE CHHTETUYECKHE BOJIOKHA.

[Tonyuenne amunoB. Pa6otel H.H.3ununa.

[TonsTe 00 aMHMHOKHCIOTaX, HMX Kiaccupukanus u crpoeHue. OnTUyeckas H30MEpHUS O-
aMUHOKHKCIOT. HomeHkiarypa aMHUHOKHUCIOT. JIBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOWCTB
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beakn. AMUHOKHCIIOT U €€ INpU4uHbl. bumnomnsapasie HOHbL. Peakuuu koHaeHcauuu. [lenrtuaHas cBs3b.
CuHTeTn4eckue BOJIOKHA: KamnpoH, 3HaHT. Kiaccudukanus BonokoH. [lonyyeHne aMMHOKUCIIOT, UX
MIPUMEHEHHE U Onoornueckas (QyHKIHs.
benku kak npupoaHele nosmMepsl. llepsudHas, BropuyHasi, TPETUYHAS U YETBEPTUYHAS CTPYKTYPhI
OenxoB. DPUOpWIUIIpHBIE W TJIOOYIsIpHBIE O€nku. XHMHYECKHE CBOMCTBa OEIKOB: TOpEHUE,
JieHaTypalus, THIpOJIN3, KaueCTBEHHbIE (LIBETHBIE) peakluuu. buonornueckue GyHKIUU OEIKOB, UX
3HadyeHue. benku kak komrnoHeHT numy. [IpoGiema GeIKOBOTo roJoAaHus U yTH €€ PeIIeHHsL.
JlabGoparopHoe 3ansiTtue Nell
W3roroBieHue MapoCTePKHEBBIX U 00bEMHBIX MOJIENIEH H30MEPHBIX aMHHOB.
PacTBOpeHue 6e1KoB B BO/IE ¥ UX KOATrYJIALUS.
O6napyxeHue O6enKa B KypHUHOM SIHIE U MOJIOKE
JdemoncTpauuu
dusnyeckue CBOMCTBA METWJIAMUHA: arperaTHOE COCTOSIHUE, LIBET, 3allax, OTHOLIEHHUE K BOJE.
l'openune meTniiammuna.
B3aumoneicTBue aHuIMHA U METUJIAMHUHA C BOJOM U KMCIOTAMHU.
OxpalvBanye TKaHel aHWIMHOBBIMU KPAaCUTEIISIMU.
OOHapyxeHue (pyHKIMOHAIBHBIX TPYII B MOJIEKYJIaX aMUHOKHUCIIOT.
Helrpanuzanus menoun aMUHOKHUCIIOTOM.
Helitpanuzanus KMCI0TE aMUHOKUCIOTOM.
PacTBopeHue u ocaxieHne 6eIKoB.
1.12. A3oTcoaep:xaniue rerepouukIndeckne coennueHusi. HykiienHoBbIe KHCJIOTHI
Tema 1.12 Coaepxanue yueOHOro MaTepuaJa
HyxkJenHoBbIE HyxnenHoBbIE KHCITOTBI KaK MpUPOIHbIE oanMepsl. Hykiteotuael, ux crpoenue, npumepsl. AT® u
KHCJIOTBI. AJl1®, ux B3auMoIpeBpalieHue U poab dtoro mponecca B npupone. Ilonstue JIHK m PHK.

Crpoenne JIHK, ee mnepuunas u BropuuHas crpykrypa. Paborer ®d.Kpuka u J[.Yorcona.
KomnnementapHocts a30TucThix ocHoBaHuil. Permmkammsa JIHK. Oco6ennoctu crpoenuss PHK.
Tunet PHK u ux 6uonornyeckue pyukiuu. [lonstue o Tpouunom koze (komone). buocunres 6enka
B KMBOH KkileTke. ['eHHas MHXeHepuss W OuoTexHosnorus. TpaHCreHHble (OPMBI PACTEHUH H
KUBOTHBIX.

JlaGopaTopHoe 3ansaTHE Nel?2

Hsrorosnenne 00ObEMHBIX U MapoCTECPIKHEBBIX MO}IGJ’IGf/i A30TUCTBIX I'CTCPOIUKIIOB.

Jemoncmpayuu
Mopenu MOJIEKyYJI BAKHEHIIINX TETEPOITUKIIOB.
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Komnekuust reTeporuKIMIecKux COeAMHEHNH.

JelicTBue pacTBOpa MUPUIMHA HA UHIUKATOP.

B3anmozeicTBue nupuavHa ¢ COISTHOM KUCIOTOM.

Mopens wmonekynsl JIHK, pemoHcTpanus mnpuHOMNa KOMIUIEMEHTAPHOCTH —A30THCTBIX
OCHOBaHUM.

OO0pa3ibl NPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM paCTEHUI U KUBOTHBIX.

JlekapcTBa 1 npenapaTsl, H3TOTOBJICHHBIE METOIaMU TeHHOW MH)KEHEPUH U OMOTEXHOJIOTHU

CamocrosiTenpHas padota 00yJaroImuxcs

Pabota ¢ yueOHoii, cipaBoYHOH JIuTepaTypoit u UHTepHeT — pecypcamu.

[ToaroToBuUTH TOKJIA]] HA TeMy 1O BbIOOPY: «buonornyeckue GyHKIMU OeKkoBy, «belkoBas 0CHOBa
UMMYHUTETa», «/lepumt Oenka B MUIIEBHIX MPOAYKTAX U €ro MPeoI0JICHHE B paMKax Il100anbHOMI
[POJIOBOJIbCTBEHHOM IIPOrPAMMBIY.

1.13. buojornuyeck aKTUBHBIE COeIMHEHUSA

Tema 1.13 ®epmeHTHI
Buramunbl

TI'opmoHnBI

JlekapcTrBa

Coaep:xanue y4eOHOro MaTepHuaJia

[TonsTre o gepMeHTax Kak 0 OMOJOTHYECKHX Karajau3aTopax O0emkoBoil mpupojbl. OCOOCHHOCTH
CTPOCHHUSI W CBOWCTB B CPaBHCHHWU C HEOPraHMYECKHUMH Katajau3atopamu. Kitaccudukarius
¢depmenToB. OCOOCHHOCTH CTPOCHHUS U CBOWCTB (DEPMEHTOB: CEIEKTUBHOCTH U 3(P(HEKTHBHOCTD.
3aBHCUMOCTh aKTUBHOCTU (hepMEeHTOB OT Temmepatrypbl u pH cpeapl. 3Hauenue (epMEHTOB B
6I/IOJIOFI/II/I U MPUMCHCHUC B IPOMBIIIIJICHHOCTH.

[Tonarue o ButamuHax. Mx knaccudukanus u o6oznadenue. Hopma norpediaeHus BUTaMUHOB.
BognopactBopumblie (Ha nmpumepe ButamuHoB C, rpymnnsl B u P) u xxupopactBopumsble (Ha npumMepe
BuTaMMHOB A, D 1 E). ABUTaMUHO3BI, THIIEPBUTAMUHO3b! M THIIOBUTAMHUHO3BI, MX NPOHIAKTHKA.

Ilonstue o ropMoOHax Kak OMOJIOTHYECKN aKTHBHBIX BCIICCTBAX, BBIMMOJIHAIOINIUX SHAOKPUHHYIO
peryisauro KUBHCACATCIbHOCTHU OpraHHU3MOB. KHaCCI/I(I)I/IKaLII/IH TOPMOHOB: CTCPONHI,
IMPONU3BOJHBIC AMUHOKHUCIIOT, MMOJIUIICITUAHBIC U OCJIKOBEIC TOPMOHBEI. OTI[GJ'II)HI)IG MpEaACTAaBUTECIIN:
9CTPaAnOJI, TCCTOCTCPOH, HHCYJIMH, aIPCHAJINH.

[lonsTe o nekapcTBax Kak XUMHOTEpANeBTUYECKUX INpemnaparax. KpaTkue uctopuyeckue
CBEICHUSI O BO3HMKHOBEHHWU U PAa3BUTUM XUMHUOTEpanmuu. [pynmel JeKapcTB: Cyiabhamuibl
(cTpenTouny), aHTUOMOTUKH (TIEHULUIUINH), aHTUIMPETUKU (aCIIUPHH), aHAIbI€TUKU (aHAIBIUH).
MexaHu3mM  A€WCTBHSI ~ HEKOTOPBIX  JIEKAPCTBEHHBIX  IIPEMApaToB, CTPOCHHE  MOJIEKYJ,
MMPOTHO3MPOBAHNWE CBOWCTB HA OCHOBE aHAM3a XHMHYECKOTO CTPOCHHS. AHTHOMOTHKH, WX
KJaccu(uKanus Mo CTPOSHHIO, TUIY U CHEKTpy AeWcTBHUs. be3zomacHble crnocoObl MpHUMEHEHH,
JIEKapCTBEHHbBIE (POPMBI.

JlabopaTopHoe 3ansitue Nel3

WcnpiTanne pacTBOPUMOCTH aJIpeHaIMHA B BOJIE U COJISIHOM KHCIIOTE.
OOHapy)xeHue acnuprHa B TOTOBOH JIEKapCTBEHHOU (opme.
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JdemMoHcTpanuu

CpaBuenue ckopoctu pazioxenus H»O» mox geiictBuem ¢epMeHTa KaTalasbl H
Heoprannudeckux karanuzaropos: KI, FeCls, MnO:..

OO0pa31pl BATAMUHHBIX [TPETIapaToB.

[TonuBUTaMUHBI.

Wnmoctpanuu potorpaduii KUBOTHBIX € pa3TUYHBIMU (POPMAMU aBUTAMUHO30B.

[Tnakar ¢ u300pakeHueM CTPYKTYPHBIX (POPMYJI 3CTPaH0Ia, TECTOCTEPOHA, alpeHAINHA.

BsaumoneiictBue aapenanuna ¢ pactsopom FeCla.

benkxoBas npupoja HHCYIMHA (LIBETHAS peaklus Ha OEJIKN).

[Tmakatel WM KOAOTpaMMBI ¢ popMyliaMu amuia Cylib()haHUIOBOW KUCIOTHI, TUTUAPOPOIHEBOI
U JIOKHOM JuruapodosineBoil KHUCIOT, OEH3WINEHUIMIUIMHA, TeTPalMKINHA, LedoTakcuMa,
acTIMpHHA.

Pa3zoen 2. Obwan u neopzanuueckas Xumus

XuMus — HayKa 0 BellecTBax

Tema 2.1. CocTaB
BellecTBa
HN3mepenue BemecTsa

Coaep:xanue y4eOHOIro MaTepHuaJia

Xumuueckue 37eMeHTh. CIioco0bl CYIIIECTBOBAHHSI XUMHUECKUX JICMEHTOB: aTOMBI, IPOCTHIC U
CIIO’KHBIC BEIIEeCTBA. BelecTBa MOCTOSIHHOTO M IEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSTHCTBA COCTaBa
BellecTB. BeliecTBa MOJIEKYISIPHOTO M HEMOJEKYISPHOro cTpoeHus. CrnocoObl 0TOOpaxeHHs
MOJIEKYJI: MOJIEKYJSIpHBIE M CTPYKTYpHBbIE (OpPMYIBI;, IMIAPOCTEPKHEBBIE W  MaclITaOHbIE
npoctpancTBeHHbIe (CTroapTa—bpurieda) Moieny MOJIEKYII.

Macca aroMoB u MOJIeKyJd. ATOMHas enuHHuIa Macchl. OTHOCHTENbHBIE aTOMHAas W
MOJIEKYJIsIpHass Macchl. KOJIMUeCTBO BEIECTBA U €IUHUILBI €70 U3MEPEHMS: MOJIb, MMOJIb, KMOJIb.
UYucno Asoranpo. MonsipHas macca.

Tema 2.1. ArperaTubie
COCTOSIHUSI BelllecTBa
CMmecnu BemecTs

Coaep:xxaHue yueOHOro MaTepuaJia

TBepnoe (kpucramuimueckoe u amMop(dHOeE), KHAKOE M Ta3000pa3HOE arperaTHbIE COCTOSHUS
BEIleCTBA. 3aKOH ABOrajJpo M €ro cieacTBus. MoJspHbi 00beM BelecTB B Ta3000pa3HOM
cocrostHui. OObeTMHEHHBIN ra30BbIl 3aKOH U ypaBHeHHe MenneneeBa—KuanelipoHa.

Pazauums MCKAY CMCCIMU U XUMHUYCCKUMHU COCAUHCHUAMMU. MaccoBass U o0OBbeMHas J0JIH
KOMIIOHCHTOB CMECH.

Jemoncmpayuu

OMBITHI, WJUTFOCTPUPYIOIHE 3aKOH COXPAHEHHS MACCHI BEIIECTB.
HaGop moneneit aToMOB ¥ MOJIEKYI.

HexoTopsle BemecTBa KOJIMYECTBOM B 1 MOJIb.

Monens MOJISIPHOTO 00BheMa ra3oB.
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2.2. CTpoeHue aTomMa

Tema 2.2 Atom —
CJIOKHASl YaCTHIA
CocTaB aTOMHOI0 siipa
DJIeKTPOHHAA 000/109KA
aToOMOB

Conep:kaHue y4eOHOTo MaTepuaa

Jloka3aTenbCTBa CIOKHOCTH CTPOCHHS aTOMa: KaTOAHbIE U PEHTT€HOBCKHE JIyuH, (poTodddexT,
PalMOAKTUBHOCTD, JICKTPOJIU3.

[Tnanerapnas monmens atoma D.Pesepdopma. Crpoenme aroma mo H.Bopy. CoBpemeHHBIC
MPEJCTAaBICHHS O CTPOCHUH aToMa. KopIycKyisipHO-BOJIHOBOH Tyali3M YacTHII MUKPOMUDA.

HyxioHbI: IPOTOHBI U HEUTPOHBI. MI30TONBI M HYKIIUIBI. Y CTOMYMBOCTD SIACP.

[Tonatne 00 3JEKTPOHHON OpPOMTAIM M AJIEKTPOHHOM oOnake. KBaHTOBBIE yHCla: TIIaBHOE,
opbutanpHoe (MOOOYHOE), MArHMUTHOE W CIHHOBOe. PacmpeneneHue 3IEKTPOHOB IO
SHEPreTHYECKUM YPOBHSIM, MMOAYPOBHSIM M OPOUTAJISIM B COOTBETCTBUU C MPUHITUTIOM HAUMEHBIIICH
sHepruu, npuHuunom Ilaynu u npasunom ['yHna.

DNEKTPOHHBIC KOH(UTYpAIIH AaTOMOB XUMHUYECKHX JJIEMEHTOB.
BasieHTHBIE BO3BMOXHOCTH aTOMOB XUMHUYECKUX AJIEMEHTOB.
DJIeKTPOHHAS KITaCCUPHUKAIS XUMHUCCKUX DJIEMEHTOB: S-, P-, -, f-a1eMeHTHI.

JlabopaTopHoe 3ansiTue Nel4

HaOnroneHue CrekTpoB HCIYCKaHHS W TOTJIONICHUS COSJAMHEHHH XMMHUYECKHX 3JIEMEHTOB C
MOMOIIBIO CIIEKTPOCKOIIA.

Hemoncmpayuu ®otos¢ppexr.
Monenu opOuTanei paznuyHoi Gopmbl

CaMocTosTenbHast paboTa 00y4aronxcs:
[ToaroroButk cooduieHne HA TEMY «OTKPBITHE IEPHOTAYECKOTO 3aKOHA
Pacuer xonmvecTBa NpOTOHOB, HEUTPOHOB, JIEKTPOHOB B aTOMaX Pa3IMYHBIX XUMUYECKUX
anemeHToB. COCTaBJICHHE CXEM CTPOCHHS U DJIEKTPOHHBIX KOHPUTYpAIMl aTOMOB XUMHUYECKHUX
3JIEMEHTOB.

Koncynbranus

2.3. Ilepuoanyeckuii 3akoH u Ilepuoguyeckas cucrema XumMmu4eckux j1emMenToB /[.M.Mennenee

Tema 2.3 OTkpbITHE
MEePHOAUYECKOro 3aK0HA
Iepunoauyeckuii 3aKoH
U CTPOEHHE aToMA.

Conep:kanue y4eOHOTo MaTepuaa

[IpennocelIku: HaKOIUIEHUE (PaKTOIOruYe-
CKOTo  Marepuasa, pabotbl  mnpeamectBeHHUKoB  (M.B.[leGepeitnepa, A.D.llankyprya,
JUx.A.Hetonennca, JIL.IO.Meiiepa), cbe3n xumukoB B Kaprcpys, JIMYHOCTHBIE KadecTBa
J.1.MenneneeBa. Otkpsitue [.11.Menneneesrim [lepuoanueckoro 3akoHa.
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N3oronbl. CoBpeMEHHOE MOHATHE XHMHMUYECKOIO JJIEMEHTA. 3aKOHOMeEpHOCTh [.Mosinu.
CoBpemenHnas ¢opmynupoBka llepuogndeckoro 3akona. Ilepuommdeckasi cucremMa M CTPOCHHE
aroma. DU3UYECKUN CMBICHI IOPSAAKOBOIO HOMEpA DJIEMEHTOB, HOMEPOB IPYIIBI M IEPUOJA.
Ilepuoguueckoe M3MEHEHUE CBOWCTB DJJIEMEHTOB: pajuyca aroMa; OJHEPruM HOHU3aLuu;
JJIEKTPOOTPULATENBHOCTU. [IpUYMHBI U3MEHEHHUS METANIMYECKUX M HEMETAUIMYECKUX CBOMCTB
JIEMEHTOB B TIpylmax M Iepuojiax, B TOM 4ucie OOJbIIMX M CBEpPXOONbIIMX. 3HaueHUE
[Iepnonnueckoro 3akoHa u llepuoguyeckon cucremel xumuuyeckux aeMmeHToB J[.M.Menneneesa
JUIS pa3BUTUS HAYKU U TOHMMAHMs XMMUYECKON KapTHHBI MUPA.

JlabGopaTopHoe 3ansiTue NelS

CpaBHeHME CBOMCTB MPOCTHIX BEILIECTB, OKCUJIOB U TUIPpOKCcHI0B 3yieMeHToB 11l mepuona.

JdemMoHcTpauuu

Paznuunble Bapuanthl Tabmuubl [lepuonnueckol  CHUCTEMBl XMMHUYECKHX  DJIEMEHTOB
.M. Menneneena.
OO6pa3iibl MPOCTHIX BEIIECTB OKCHUJIOB U THAPOKCcHUI0B eMmeHToB 1l mepuona

2.4. CTpoeHue BenecTBa

Tema 2.4 IlonsiTHe o
XHMHYECKOIi CBA3M
KoBanentHas
XHMHYECKAasi CBSI3b.
Honnasa xumuueckas
CBSI3b
MeTauinueckas
XHMHYECKAasi CBSI3b.
Boxoponnas
XHMHYecKasi CBSI3b
KommniexkcooOpa3oBanue

Coaep:xaHue yueOHOro MaTepuaJa

IlonsaTne 0 XUMHNYECKON CBSI3U

JlBa mMexaHu3Ma 0Opa30BaHUS 3TOW CBsI3M: OOMEHHBI M JOHOpPHO-aKLEeNTOpHbIH. OCHOBHBIE
IapaMeTpsl 3TOrO TUIA CBSI3U: JJIMHA, IPOYHOCTh, YTOJI CBSA3M WM BaJeHTHBIM yroi. OCHOBHbIE
CBOMCTBA  KOBAJICHTHOM  CBA3M:  HACBIEHHOCTb,  IOJAPU3YEMOCTb U IPOYHOCTE.
DNeKTPOOTPULATENILHOCTD U KiIaccU(UKalMsl KOBAJIEHTHBIX CBSI3€H MO 3TOMY MPU3HAKY: MOJSpHAs
U HEMOJsIpHas KOBAJCHTHbIE CBS3U. [lONPHOCTH CBA3M M MOJSPHOCTH MOJeKyinbl. Crnoco0
MEPEKPbIBAaHUSl 3JEKTPOHHBIX oOpOuTaned M KiacCUPHUKAluUs KOBAJEHTHBIX CBA3€M IO 3TOMY
NPU3HAKY: G- U T-CBsI3U. KpaTHOCTh KOBAJEHTHBIX CBsI3€M M KiIaccu(UKalUs HMX IO 3TOMY
IIPU3HAKY: OJWHApHBIEC, JBOMHBIE, TPOWHBIC, MOJYTOpPHBbIE. THIBI KPUCTAUIMYECKUX PELIETOK Y
BEILIECTB C OTUM THUIIOM CBSI3U: aTOMHBIE U MOJIEKYJIsApHbIE. DU3NYECKUE CBOMCTBA BELIECTB C
9TUMHU KPUCTAJUIMYECKUMU PEIIETKAMU.

Kpaiiauii ciaydail KOBaJIeHTHON MOJSPHOM CBsI3u. MexaHu3M 00pa3oBaHMsl HOHHOH cBsi3U. VloOHHBIE
KPHUCTAJUTMYECKUE PEIIETKH U CBOMCTBA BEUIECTB C TAKUMH KPUCTAJIIAMU.

OcoOblif THI XMMHYECKOW CBS3H, CYIIECTBYIOIIUN B MeTaUlaX M cIUiaBaXx. Ee oTiuuus u
CXOICTBO C KOBAJEHTHOM M MOHHOW CBA3IMH. CBOMCTBA METAJUIMYECKOUN CBA3U. MeTaimyecKue
KPUCTAJUIMYECKHUE PELIETKU U CBOMCTBA BEIIECTB C TAKUMU KPUCTAIIIAMHU
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Mexanusm oOpa3zoBaHMs Takol cBsa3u. Ee kimaccudukanums: MEXMOJEKyJIspHas |
BHYTPUMOJIEKYJISIPHAs BOJOPOIHBIE CBA3U. MONEKYIApHBIE KPUCTAIUIMYECKUE PEIIETKH ISl 9TOTO
TUna cBs3u. PU3MUECKHEe CBOMCTBA BELIECTB C BOJOPOAHOW CBs3bI0. buosiormdeckas poiib
BOJIOPOJIHBIX CBSI3€H B OpraHu3aluy CTPYKTYp OHOMOJINMEPOB.

Enunas npupojia XUMUYECKUX CBA3EH: HAJIMYHUE PA3IIMYHBIX TUIIOB CBA3€H B OJHOM BEILECTBE,
IIEPEXO0J OJHOTO THIIA CBA3HU B IPYrOW U T.II.

[loHATHE O KOMIUIEKCHBIX COeAMHEHMsX. KoopauHalMOHHOE YUCIIO KOMIUIEKCOOOpa3oBaTes.
Buytpennss u BHemHss cdepa KomiuiekcoB. HomeHKIaTypa KOMIUIEKCHBIX coenuHeHHi. Mx
3HAYEHUE.

JlabGopaTopHoe 3ansiTue Nel6

B3aumopeiicTBuE MHOIOATOMHBIX CIIUPTOB € (PEIIMHTOBON KU JIKOCTBIO.
KauecTBeHHbIe peakuuy Ha HoHbl Fe?* u Fe3*.

Jemoncmpayuu

Mopenu MoneKyI pa3InyHON apXUTEKTYPBI.

Mogeny U3 BO3AYNIHEIX MIAPOB MPOCTPAHCTBEHHOTO PACIIONOKEHUS Sp-, SP-, SP THOPUIHBIX
opOuTanei.

Mopenu KpUCTAIITHYECKUX PEIIETOK Pa3IuYHOr0 TUIIA.

Monenu monekyn JJHK u Genka.

CamocrosiTenbHast padoTa 00yJarouxcs:

Pabota ¢ yueOHoii tureparypoit u IHTepHeT - pecypcamu.

Cocrasnenune Tabmuipl «Knaccudukamus TMCIEPCHBIX CUCTEM»; CPABHUTEIBHON XapaKTEPUCTUKHI
TUIIOB XUMHUYECKOU CBS3H.

Pemrenune 3a1a4 Ha HaX0XKIEHNE 0OBLEMHOM M MAaCCOBOM JOIM KOMITOHEHTOB CMECH, MAaCCOBOM JOIHU
IIPUMECEHN.

2.5. llotumepsl

Tema 2.5
Heopranuueckue
MOJIUMeEPbI
Opranuyeckue
MOJIUMeEpPHI.

Coaep:xaHue yueOHOro MaTepuaJia

ITonnMepsl — mpocThlE BeHIECTBA C aTOMHOM KPUCTAJJIMYECKON PEUIETKOW: aJJIOTPOIIHBIE
BUJIOM3MEHEHHs yriaepoaa (anmas, rpadut, kapOuH, (ymnepeH, B3aUMOCBSA3b THOPUAN3AIUN
opOuTaneil y aToMOB yriepojia ¢ IPOCTPAaHCTBEHHBIM CTPOEHHEM AJJIOTPOMHBIX MOAM(UKaLuii);
CeJIeH M TeJUTyp LEeNoYeqyHoro crpoeHus. Ilommmepsl — CIOXKHBIE BeIIECTBA C AaTOMHOM
KPUCTAJNINYECKON PELIETKOM: KBapll, KPEMHE3eM (IUOKCHIHBIE COEIMHEHUS KPEMHUS), KOPYHA
(OKCcH]T aIOMUHMS) M AIFOMOCHJIMKATHI (TI0JIeBbIE MINATHI, CI0Ja, KaoJIWH). MUHepabl U TOpHbIE
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nopoasl. Cepa 1utactTuueckas. MuHepaqbHOE BOJOKHO — acOecT. 3HaueHHE HEOPTaHWYECKHX
IOPUPOIHBIX IOJMMEPOB B (OPMHUPOBAHUHM OJHOW M3 TEOJOrMYecKMX o0oJoYeKk 3emnmn —
JTUTOC(EPHI

CriocoObl UX MOJyYeHUs: PEaKLUU MMOJIMMEPU3ALUU U PEaKLUU MOIMKOHAEeH A, CTpyKTYpbI
IIOJINMEPOB: JIMHEWHBIE, Pa3BETBJIICHHBIE U NPOCTPAaHCTBEHHbIE. CTPYKTYpUpPOBAHUE IOJIMMEPOB:
BYJIKAaHU3aLUs Kay4yKOB, TyOJieHHE OeJIKOB, OTBEPXKICHUE MTOJIMKOH/IEHCALMOHHBIX ITOJIMMEPOB.

Knaccuukanus monuMepoB Mo pa3aIndHbIM TPU3HAKaM

JlaboparopHoe 3ansitue Nel7

O3znHakoMyieHHE ¢ 00pa3aMu IIACTMACC, BOJIOKOH, KAy4yKOB, MUHEPAJIOB ¥ TOPHBIX TIOPO/I.

[IpoBepka miacTMacc Ha MEKTPUUECKYIO MPOBOAUMOCTb, TOPIOYECTh, OTHOLLIEHNE K PacTBOpaM
KHCJIOT, IIEN0YCH M OKHUCIIMTEIICH.

CpaBHEHME CBOMCTB TEPMOPEAKTUBHBIX U TEPMOILJIACTUYHBIX IJIaCTMACC.

[TosrydeHne HUTEH U3 KAIPOHOBOM WIIH JIABCAHOBOW cMOJbl. OOHapyKEeHHUE XJIopa B

MOJIMBUHUJIXJIOPUIE

Hemoncmpayuu
Konnekuuu miactMace, KayqyyKkoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MOPOJ.
MuHepanbHOE BOJIOKHO — acOecT — M U3JENHsI U3 HETO.
Monenu monekyn 6enkos, JJHK, PHK.

2.6. JIlucniepcHble CHCTEMbI

Tema 2.6 IlonsiTue o
JAMCIIEPCHBIX CHCTEMAX
3HayeHHe TUCTIEPCHBIX
CHCTEM B KMBOH H
HEeKUBOW nmpupoae u
NMPAKTHYECKOM KU3HU
yeJIoBeKa

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanus AuUCepcHBIX CHCTEM B 3aBUCUMOCTH OT arperaTHOro COCTOSIHUS TUCTIEPCHOHHON
Cpenbl W JUCIEPCHOM (a3bl, a TakkKe MO pa3Mepy HUX dYacTull. ['pyOoaucrepcHbIe CHUCTEMBI:
OMYIBCUU U CYCHEH3UU. TOHKOTUCTIEPCHBIE CUCTEMBI: KOJJIOWIHBIC (30JIM U TE€NU) U UCTHHHBIE
(MoJeKysipHBIC, MOJICKYJISIPHO-UOHHBIE U HOHHBIE). DPdekT Tunnansa. Koarynsuus B KOJIOUTHBIX
pactBopax. CHEpe3ucC B relisx.

QMYJ'[BCI/II/I n CYCIICH3MU B CTPOUTCIILCTBE, HI/IHIGBOﬁ n M€I[I/IHPIHCKOI7[ MPOMBIINIJICHHOCTH,
KOCMETHKE. buosornueckne, MEIMLIHMHCKME M TEXHOJOTMYECKHE 30JU. 3HA4YCHHE TIeled B
opraHn3anvn JKUBOU MaTCpuu. BI/IOJ’IOFI/I‘IGCKI/IG, MMUIIEBBIC, MCAUITMHCKNEC, KOCMCTHUYCCKHUEC I'CJIH.
Cunepesuc Kak (akTop, ONPEACHAIONIMKA CPOK TOJHOCTH MPOAYKIMM Ha OCHOBE TIeneil.
CBepThIBaHHE KPOBU KaK OMOJOTHYECKHI CHHEPE3HC, €ro 3HaYCHHE.

JlabGoparopHoe 3ansTue Nel§

[Tonmy4yeHue cycrieH3uH cepbl U KaHU(OIIH.
ITosyyeHne 3MyJIbCUM PACTUTENIBHOIO Maciia 1 O€H3071a.
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[Tony4yenue 3015 Kpaxmana. [lomyuenne 30115 cepbl U3 THOCYIIb(aTa HATpUs

JdemoHcTpaumuu

Bunbl tucnepcHbIX CUCTEM U UX XapaKTepHbIE MTPU3HAKU.
[TpoxoskaeHne ny4a cBeTa 4yepe3 KOJUIOUIHbBIE M HCTUHHBIC pacTBOpbI (3 dext Tunnans).

2.7. XumMu4yecKue peakumu

Tema 2.7
Knaccupuxanus
XHMHUYECKHX peaKkumii B
OpPraHuvecKoi u
HEOPraHU4ecKoOi XUMHH
BeposiTHOCTH
NMPOTEeKAHUA
XHMHMYECKHX peaKkuunid

Coaep:xaHue yueOHOIro MaTepuaJia

[Tonatne o xuMuyeckod peakiuu. Peaknuu, uaymue 0e3 M3MEHEHUS KAYECTBEHHOTO COCTaBa
BEIIECTB: AIOTPONM3AIM U n3oMepu3anus. Peakuuu, uaynme ¢ I3MEHEHHEM COCTaBa BELIECTB:
[0 YHCIy W XapaKTepy peardpyrommx U OO0pa3yHOIIUXCs BEHIeCTB (Pa3lIOKEHHS, COCTUHCHUS,
3aMelieHusi, OOMEHa); MO W3MEHEHHWIO CTENeHEHl OKHCICHHS JJIEMEHTOB (OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC U HEOKUCIIUTEIIEHO-BOCCTAHOBUTENBHBIC PEAKIIMU); MO TEIUIoBoMY 3 dekTy
(3Kx30- ¥ ’HAOTEpMUYECKHUE); MO ¢aze (TOMO- U TeTepOreHHbIE); MO0 HampaBieHUIO (oOpaTUMBbIE U
HEOOpaTUMBbIE); IO KCIOJIB30BAHUIO KaTaau3aTopa (KaTATUTHYECKUE M HEKATAIUTHYECKHUE); I10
MeXaHU3My (paJuKajabHble, MOJIEKYJISIPHbIE U HOHHBIE).

BuyTtpenHnss sHeprus, sHTanbnus. TermioBoi 3pGekT XuMUYECKuX peakiuid. TepMoxumuueckue
ypaBHeHus. CTaHfapTHas 3HTajJbIMS peakuui u oOpa3zoBaHus BemlecTB. 3akoH [.M.I'ecca u ero
CJIEACTBUS. DHTPONUS

Tema 2.7 Cxopocthb
XHMHYECKHX peaKIHi

Conep:xaHue y4eOHOro MaTepuaJia

[Tonsitue o ckopoctu peakuuid. CKOpOCTh TOMO- M T€T€POTr€HHOM peakluu. DHEPrusi akTUBAIIH.

@aKTOphl, BIUSIONIAE HA CKOPOCTh XMMHYECKOW peakuuu. [Ipupona pearupyromumx BeEIIECTB.
Temnepatypa (3akon Bant—TIodda). Konmentpamms. Karanuzatopsl M Kartamus: TOMO- U
TFEeTEPOTCHHBIN, UX MEXaHU3Mbl. DEPMEHTHI, UX CPABHEHUE C HEOPTAHUYECKUMHU KaTalln3aTOPAMHU.
3aBUCHMOCTb CKOPOCTH PEAKIMI OT MOBEPXHOCTU COMPUKOCHOBEHUS PEArnpyrOIIMX BEIIECTB.

Tema 2.7 O0paTumocTb
XHMHYECKHX PeaKUHi.
XumMuueckoe
paBHOBecHe

ConepxaHue y4eGHOro MaTepuaJjia

IlonsTHE O XMMHUYECKOM paBHOBeCHUU. PaBHOBECHBIE KOHIIEHTpAluH. IMHAMUYHOCTD XUMHUYECKOTO
paBHOBecHs. akTOphl, BIHAIOINIME HA CMEIIEHUE paBHOBECHs: KOHLEHTpalus, [aBJICHHE,
temneparypa (npunuun Jle lllatense).

JlabopaTopHoe 3ansitue Nel9

[Tonyuyenue kuciopoaa pa3noKEeHUEM MePOKCHIa BOAOPOAa U (WIIH) IepMaHraHaTa Kajusl.
Peaknuu, wunymme c oOpa3oBaHWeM oOcaaka, Ta3a WA BOABI JUII OPraHUYECKHX |
HEOPraHUYECKUX KUCIOT.
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Hemoncmpayuu

[IpeBpamenue kpacHoro docdopa B O€mbIif; KHCIOPOAa B O30H.

Mogpenu Oyrana u n3o0yraHa.

ITonydeHune kucaopoa U3 NEpoKcuIa BOJOPOIa U BOJBL; JETHApATAlUs ITAaHOA.

Henouka npespaienuii P — P20s — H3POy; cBolicTBa yKCYCHON KMCIIOTBI; pEaKLIMM, HIYLIHE C
o0pa3oBaHMEM OCaJiKa, ra3a M BOJbl; CBOWCTBA METAJUIOB, OKUCIIEHHE QJIbJETUAA B KHUCIOTY U
CIUPTa B JIbJIETHI.

Peakuuu ropenus; peakiiuy SHA0TEPMHUYECKUE Ha IPUMEPE PEAKLIUH PA3JI0KEHUS
(9TaHoONa, KaJIMHOW CENMUTpPBbI, OMXpoMaTa aMMOHHS) M SK30TEPMUYECKHE Ha MPUMEPE pEeaKIHii
coeauHeHus (oOecuBeurBaHMEe OpPOMHOM BOABI M PpacTBOpa IMEpMaHraHaTa Kajus STHICHOM,
ralieHue U3BEeCTU U Jp.).

B3aumoneincTsue IMHKA C paCTBOPAMU COJITHOM M CEPHOM KHCIOT IIPU pa3HBIX TEMIEparypax,
Pa3HBIX KOHLEHTpAUUsAX COJITHOM KHCIIOTBI; Pa3JIOKEHUE NEPOKCHAA KHUCIOpOAA C IOMOIIBIO
okcuja Mapratua (IV), karanassl CbIpOro Msaca 1 CbIporo KapTogelis.

B3aumMogeiicTBre 1IMHKA pa3IMuHON TOBEPXHOCTH (TIOPOIIIKA, MTBUIH, TPaHyJl) C KUCIOTOM.

Mozenb «KHIAIIETO CIOS».

Cmemenue paBHoBecus B cucteMe: Fe®* + 3 CNS™ «—— Fe(CNS)3; oMbLIeHHE KUPOB, PEAKIIHHU
TepuUKaIIH.

3aBUCUMOCTb CTEIIEHH AJIEKTPOIUTHYECKOM TUCCOLMALNN YKCYCHOM KMCIOThI OT pa30aBieHuUs.

CpaBuenue cBoiicts 0,1 H pacTBOpoB cepHOIl U CEPHUCTOM KUCIOT; MypPaBbUHOW U YKCYCHOM
KHCJIOT; TUAPOKCUIOB JIUTHS, HATPUS U KaJIHsL.

2.8. PacTBOpHBI

Tema 2.8 IlonsiTue 0
pacTBopax

Conep:xxanue yueOHOro Marepuaa

DU3NKO-XUMUYECKasi NPUPOAA PACTBOPEHHUS M PacTBOPOB. B3ammoneicTBue pacTBOPUTENS U
PacTBOPEHHOrO BellecTBa. PacTBOPMMOCTH BELIECTB.
CriocoObl BBIpaXEHHs KOHIIEHTPALMM pacTBOPOB: MaccoBasl JI0Jsi PAacTBOPEHHOTO BEIECTBA
(mpolieHTHas1), MOJISIpHASI.

Tema 2.8 Teopus
JIEKTPOJIUTHYECKOM
AMCCOLHALMH

Conep:xanue yueOHOro MaTepuaJa

MexaHu3M JUCCOIMAINK BEUIECTB C PA3IMYHBIMU TUIIAMH XUMUYECKUX CBsi3ed. Briag pycckux
YUEHBIX B Pa3BUTHE MPEJCTABICHUN 00 AJIEKTPONUTHYECKON aucconranui. OCHOBHBIC MOTOXKEHHS
TEOPUH DJICKTPOJUTHYECKON gucconuanui. CTeneHb SJIEeKTPOJIMTHYECKOW IHUCCOIUAlUA |
(dakTopsl ee 3aBUCUMOCTH. CUIIbHBIE U CPETHUE DIIEKTPOIUTHIL.
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Hucconmanus Boabl. BogopoaHslii nokaszarens. Cpena BOJHBIX paCTBOPOB JIEKTPOJIUTOB.
Peakiiun oOMeHa B BOAHBIX PacTBOpax 3JEKTPOJIUTOB.

Tema 2.8 I'maposu3 Kak
00MeHHBIH mpouecc

Copep:kaHue y4eOHOTro MaTepuaa

HeoOpaTumplii ruApOIN3 OpPraHMYECKUX W HEOPraHWYECKHX COEIWHEHHH M ero 3Ha4YeHuEe B
IIPAKTUYECKON ACSITEIbHOCTH YEJI0BEKA.

OO6parumslii rugponus conei. CtyneHdaTsiii Tuaponus. Ilpaktudeckoe mpuMeHEHHE THAPOIH3A.

I'maponns opraHuyeckux BellecTB (O€JIKOB, )KUPOB, YIIIEBOAOB, NOIMHYKIEOTHI0B, AT®D) u ero
Ouosiornyeckoe U mpakTuyeckoe 3HaueHne. OMpuIeHue KupoB. Peakuus srepuduxanuu.

XapakTep AMccouuanuy pa3IndHbIX THIPOKCUIOB.

JlabGopaTopHoe 3ansiTue No2()

XapaKTep JAucconuanuu pasiindHbIX THAPOKCUIOB

JdemMoHcTpanuu

CpaBHeHUE IEKTPONPOBOAHOCTH PACTBOPOB MIEKTPOIUTOB.

CwMelnieHue paBHOBECHS IUCCOLUALIMU CIIA0BIX KUCIIOT.

WNHaukaTopsl 1 U3BMEHEHUE UX OKPACKHU B PA3HBIX CPElax.

CepHOKUCIIBINA U (pepMEHTATUBHBIN THAPOJIU3 YIIIEBOIOB.

I'maponms kapOoHATOB, Cynb(})aTOB M CHIMKATOB IIEIOYHBIX METAJUIOB; HUTpaTtoB cBuHIA (II)
WJIM IIMHKA, XJIOPU/1a aMMOHHMSL.

2.9. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINH. DJIEKTPOXUMHYECKHE MPOLecChl

Tema 2.9
OKHuCINTEILHO-
BOCCTAHOBHTEIbHbIE
peakuuu
Kanaccupuxauus
OKHCJIMTEIbHO-
BOCCTAHOBHTEIbHBIX
peakumi

ConepxaHue y4eGHOro MaTepuaJjia

CreneHr okxuciaeHus. BoccranHoBuTenmn wu  okuciauTeln. OKHMCIEHHE W BOCCTAHOBIIEHHE.
Baxneimme OKHWCIWTEIM W BOCCTAHOBUTEIHM. BoOCCTaHOBUTEIBHBIE CBOMCTBA METANIOB —
MpOCThIX BemiecTB. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOWCTBA HEMETAJJIOB — IPOCTHIX
BEIIECTB. BOCCTaHOBUTEIBHBIE CBOMCTBA BEIIECTB, OOpPA30BAHHBIX JJIEMEHTAMH B HU3IIEH
(oTpumatenbHOW) cTemeHn oOkuciaeHus. OKHUCIUTENbHBIE CBOMCTBA BEIIECTB, OOPa30BAHHBIX
JJeMEHTaMU B BbICIIEH  (TIOJIOKUTENBHOW) CTENMEeHH OKHUCiIeHHus. OKUCITUTENbHBIE U
BOCCTaHOBUTEIbHBIE CBOMCTBA BEIIECTB, 00Pa30BAHHBIX JIEMEHTaMU B MTPOMEKYTOUHBIX CTETICHSIX
OKHCJICHHS.

Peakuuu MeXaTrOMHOro M MEXMOJIEKYJSIPHOTO — OKHMCIIEHUS-BOCCTAHOBIICHHs. Peakuuu
BHYTPUMOJIEKYJISIPHOTO OKHCIIEHUSA-BOCCTAHOBIICHUS. Peaxmn CaMOOKHCJICHHS-
CaMOBOCCTaHOBIIEHUS (JIUCIIPOTIOPIIMOHUPOBAHUS).

MeTtonbl  COCTaBJICHHS YpPAaBHEHHM OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX peakuuii. Meton
ANEeKTpOHHOTO OanaHca. BnusHue cpeapl Ha NPOTEKaHUE OKUCIUTEIHbHO-BOCCTAHOBHUTEIHHBIX
MPOIECCOB.

30




Tema 2.9 Xumnueckue
HCTOYHUKH TOKA

Conep:xanue yueOHOro MaTepuaJa

OneKTpoHbIE MIOTEHLIAAJIBIL. Psan CTaHJIapTHBIX AJIEKTPOJIHBIX IIOTEHILIUAJIOB
(97EKTPOXUMHUECKUI PsIJl HANPSDKEHUM MeTayuioB). ['alibBaHMYECKHE 3€MEHTBl M INPUHIMIIBI UX
pabotel. CocraBieHHE TallbBaHUYECKUX 3JIeMeHTOB. OOpa3oBaHME TallbBAHWYECKHX Map MpU
XUMHMUYECKHX IIpoueccax. l'agbBaHMYECKHE DJJIEMEHTBI, INPUMEHSIEMBbIE B JKU3HU: CBUHLOBAs
aKKyMYJISITOpHas OaTapesi, HUKeJIb-KaJIMUEBbIE OaTapeu, TOITUBHBIE 3JIEMEHTHI.

Tema 2.9 DuekTposu3
PacCIIaBOB M BOJHBIX

Conep:kaHue y4eOHOro MaTepuasa

Hpoueccm, MPOUCXOAAIINEC Ha KAaTOAC W aHOZC. YPaBHCHI/ISI SJICKTPOXHUMUYICCKHUX ITPOLIECCOB.

pacTBopoB DJIEKTPOJIN3 BOJIHBIX PACTBOPOB C MHEPTHBIMHU AJIEKTPOJAMU. DJEKTPOJIU3 BOIHBIX PACTBOPOB C
3JIEKTPOJIUTOB pacTBOPUMBIMHU 3JieKTpoaamu. [IpakTuueckoe NpUMEHEHHUE IIEKTPOIN3a
B3auMopeiicTBue MeTallIOB ¢ HEMETalIaMHM, a TaKKe C PacTBOpPAMM COJIEM M PacTBOpPAMH
KHCJIOT.
BzaumoneiicTBrue cepHON U A30THOW KUCIOT C MEJIBIO.
OkucIUTENbHBIE CBOMCTBA IEPMAHTAHATA KAJIMS B PA3JIMYHbBIX CPEIax
JlabGopaTopHoe 3ansitue Ne21
Krnaccudukanus opraHuuecKux COeIUHEHHMA
OCHOBBI HOMEHKJIATYPhl OPTaHMYECKUX BEIIECTB.
Hemoncmpayuu
BoccranoBnenue quxpomara Kajausi HUHKOM.
Boccranosnenue oxcuna meau (1) yriem u Bogopoaom.
Boccranosnenue quxpomara Kajausi STUIOBBIM CIIUPTOM.
OxkucnuTenbHbIE CBOMCTBA A30THON KHUCIIOTHI.
OxkucIuTENnbHBIE CBOICTBA AMXpOMATa Kajusl.
lanpBaHMYECKUE PTIEMEHTHI U OaTapeKu.
DnexTponu3 pactBopa xyuopuaa menu (I1).
2.10. Knaccudukanus semects. [Ipocthie BemecTBa
Tema 2.10 Coaepxanue yueOHOro MaTepuaJia
Knaccupuxanus [Ipocteie u crmoxHbie BemecTBa. Okcuapl, ux kiaccupuranus. [uapokcuabl (OCHOBaHWS,
HEOPraHu4eCcKHX KHCIIOPOJICO/IepKAIIE KUCIOTHI, aMdoTepHble TUAPOKCUIbl). KucaoTel, uX Kiaccudukams.
BellleCTB OcHoBanus, ux kinaccupukaius. Coiau cpeHne, KUCIble, OCHOOBHBIC M KOMIUICKCHBIE.
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MeTasibl

Koppo3us meramnion
O60ue cnocoobl
MOJIy4eHUs MeTaJLJIOB
Hememannot.

[TonoxeHrne METaIoB B IEPUOAMUECKON CHCTEME U OCOOCHHOCTH CTPOCHHUS UX aTOMOB. [IpocThie
BELIECTBA — METAJIbl: CTPOEHUE KPHUCTAUIOB M MeTajindeckas Xumudeckas cBsizb. OOurue
(¢u3MUecKue CBOWCTBA METANIOB M HMX BOCCTAHOBUTEIBHBIC CBOWCTBA: B3aUMOJCHCTBUE C
HeMeTallaMu  (KUCJIOPOJOM, TajOoreHaMM, CEpoM, a30TOM, BOJOPOJOM), BOAOH, KHCIOTaMHU,
pacTBOpamMH COJICH, OpPraHMYECKHMMH BEIIECTBAMHU (CIHUPTaMH, TaJOTCHATKaHAMU, (EHOJIOM,
KHCIIOTaMHu), ImienoyamMu. OKcHUIbl M TUIPOKCHUIBI METAJUIOB. 3aBUCUMOCTb CBOWCTB 3TUX
COCUHEHUI OT CTENEHEH OKMUCIEHUS METaJIOB. 3HAYEHUE METAIJIOB B IPUPOJAE U JKU3HU
OpraHU3MOB.

[TonsTre KOppo3uu. XUMHUECKAss KOPPO3HsL. DIEKTpOXUMHUUIEcKass Kopposusi. CriocoObl 3aIIuThI
METAJIJIOB OT KOPPO3HH.

Meraiuiel B npupoae. Metajutyprusi U €€ BHUIbBL: NUPO-, THAPO- U AJIEKTPOMETAILTYPrHUsl.
DJIEKTPOJIN3 PACIIABOB M PACTBOPOB COEMHEHUI METAJUIOB U €r0 MPAKTHYECKOE 3HAUCHUE.

[Tonoxxenne HemetaioB B Ilepumonuueckoil cucteme, OCOOEHHOCTHM CTPOEHMSI UX aTOMOB.
ONEeKTPOOTPULIATEIIBHOCTD.

bnaropoanbie ra3pl. DJIEKTPOHHOE CTPOEHHE aTOMOB OJIArOPOJHBIX I'a30B U OCOOEHHOCTHU HX
XUMHAYECKHUX U (PU3NYECKUX CBOMCTB.

Hemerannbsl — npoctelie BemecTBa. VX aTOMHOE M MOJIEKYJISPHOE CTPOEHUE UX. AJUIOTPOIUS.
XuMHYecKue CBOWCTBa HeMeTauloB. OKMCIMTEIbHBIE CBOMCTBA: B3aMMOACHCTBHE C MeETaJllaMH,
BOJOPOJOM, MEHEE€  DJIEKTPOOTPHULATEIbHBIMA  HEMETaJlJIJaMH, HEKOTOPbIMH  CIIOKHBIMHU
BellecTBaM. BoccTaHOBUTENbHBIE CBOMCTBA HEMETANIOB B peakUUsaX C (TOPOM, KHCIOPOIOM,
CJIOKHBIMU BEIIECTBAMU — OKUCIIUTESIMU (a30THOM U CEPHOM KUCIOTaMH U Jp.).

O3HakomiieHHe ¢ 00pa3lamMM MpeCTaBUTENEN KI1acCOB HEOPraHNYECKUX BEIECTB.

O3HakoMJIeHHE ¢ 00pa3laMu MPEeCTaBUTENEH KIacCOB OPraHMYECKUX BEIIECTB.

O3HaKOMJIEHHE C KOJUIEKLIIUEN PYA.

[Tonyuyenue kuciIoOpoa U €ro CBOMCTBA.

ITonydyeHne Bonopoza U €ro CBOMCTBA.

[Tonyyenune nacTU4ECKON cepbl, XUMHUECKHE CBOWCTBA CEPHI.

B3aumopeicTBue METauIOB ¢ paCTBOPAMHU KHUCIIOT U COJIEH.

CBoiicTBa yriisi: aCOpOITMOHHBIC, BOCCTAHOBUTEIIBHBIE.

B3aumopeiicTBue IMHKA WU QJIFOMMHHUS C PACTBOPAMHU KHUCJIOT U IIETIOYE.

OxpaiyBaHue IIaMEHH KaTHOHAMHU IIEJIOYHbBIX U MIEJIOYHO3EMENbHBIX METAINIOB

JlaGopaTopHoe 3aHsiTue Ne22
O3HakoMJIeHHe ¢ oOpa3LamMy MpeACTaBUTENEH KI1acCOB HEOPTaHUYECKUX BEIECTB.
O3zHakoMJIeHHe ¢ 00pa3liaMu MPEJCTaBUTENEH KIacCOB OPraHMYECKUX BEIIECTB.
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JdemMoHcTpanuu

Komnexmnus «Knaccugukariysi HEOpraHn4ecKruxX BELIECTB» U 00pa3Ilbl MPEACTAaBUTENCH KIIACCOB.
Komnexkuus «Knaccudukamusi opraHMuecKux BEIIEeCTB» U 00pa3Libl MpeACTaBUTENCH KIIacCOB.
Moznenu KpUCTaNIMYECKUX PEIIETOK METAIIIOB.

Komnnekuust MetanioB ¢ pa3HbIMH (PU3NUECKUMH CBONCTBAMHU.

B3aumoneiictBue nuTHs, HaTpUs, MarHus M JKeje3a ¢ KUCJIOPOJOM; IIEJIOYHBIX METAJUIOB C
BOJIOH, crnupTamu, (EHOJIOM; LIMHKA C PacCTBOPAMHU COJISIHOM M CEpPHOM KHUCIIOT; HAaTpHs C Cepoii;
AIIOMHHMS ¢ HOJIOM; JKEJI€3a C pacCTBOPOM MEJHOIO KyIOpoca; allOMHUHHUS C PacTBOPOM €IIKOIO
HaTpa.

Okcuabl ¥ THAPOKCUIBI XpOMa.

Koppo3us MeTaninoB B 3aBUCUMOCTH OT YCIIOBUH.

3almuTa METaUIOB OT KOPPO3UU: 00pa3Lbl «HEPKABEEK), 3aILIUTHBIX OKPBITHA.

Komnexkuus pyn.

DNEeKTPOIN3 PACTBOPOB COJIEH.

Monenu KpucTalIM4ecKuX pelieTok ioa, aamasa, rpadura.

Amnnorponus gocdopa, cepbl, KUCIOPOAA.

BsaumopeiicTBue BoIOpoAa € KHCIOPOAOM; CYpbMBI C XJIOPOM; HAaTpHsl C HOIOM; XJopa C
pacTBopoM OpoMHIa Kajiws; XJOPHOU U CEPOBOJAOPOTHON BOJBI, 00ECIBEYMBAHUE OPOMHON BOJIBI
STUJICHOM WJIU alleTUIICHOM

CamocrosiTenbHas paboTa 00yJaronuxcs
XapakTeprucTUKa TUITUYHBIX METAIJIOB U HEMETAILJIOB 110 BEIOOPY 00yYaromierocs.
[ToaroToBuTk 0KIIA HA TeMY «POJb METAIUIOB B UCTOPUU YEJIOBEYECKOW IMBUIIM3ALUNY, «XUMHUS
METaJJIOB B MOEH MpoheCCHOHATBHON JeSTeIbHOCTH.

2.11. OcHOBHBIE KJIACCHI HECOPraHUIECCKUX U OPTraHUYCCKHUX coeTUHEeHUu M

Tema 2.11 Bogoponnsie
CcOeJUHEeHHUS
HEMeTAJJIOB

Oxcuabl M1 aHTHAPHUABI
KapOOHOBBIX KHCJIOT
Kucnorsl oprannyeckue
W HEOPraHMYecKue
OcHoBanust
OpraHn4ecKue u

Coaep:xaHue yueOHOro MaTepuaJia

[lonyyenne aMMmMaka H XJIOpPOBOJOPOJA CHHTE30M M KOCBEHHO. Du3MYECKHE CBOMCTBA.
OTHoOlIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOWCTBA

Heconeo6pa3ytomme u coneodpasyromre okcuabl. KucmoTHeie okcuapl, ux cBoiictBa. OCHOBO
HbIE OKCHJIbI, UX CBOWMCTBAa. AM(OTEpHBIE OKCHIBI, UX CBONCTBA. 3aBHCHUMOCTH CBONCTB OKCHJIOB
METAJIJIOB OT CTETIEHU OKUCIICHHUS.

AHTUApUIBI KAPOOHOBBIX KUCIOT KaK aHATIOTH KHUCIOTHBIX OKCHIOB.

Kucnorsl B cBeTe TEOpHUM AJIEKTPOJIMTUYECKOW aucconuanvu. Kucinorel B cBeTe
nporosuTudeckor Teopun. Knaccudukanus opraHMyecKUX M HeopraHmyeckux kuciaor. Obmue
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HEOpraHu4eckKue.

CBOMCTBA KUCIJIOT: B3aUMOJEHCTBIE OPraHUUYECKUX U HEOPTAHUYECKUX KUCIOT ¢ METaJlJIaMi, OCHOO
BHBIMU M aM(OTEPHBIMU OKCHJAMHM M T'MIPOKCHUIAMH, COJSIMH, OOpa30BaHUE CIOXKHBIX 3(UPOB.
OcoO6EHHOCTH CBOWCTB KOHIIEHTPUPOBAHHOM CEPHOM U @30THOM KHUCIOT

OcHOBaHMS B CBET€ TEOPUU JJICKTPOJUTHYECKOW guccouuanuu. OCHOBaHHUSI B CBETE
NPOTONUTHYECKOH Teopuu. Kitaccudukanus OpraHM4ecKMX M HEOPraHWYECKUX OCHOBAHMU.
XWMHYECKHE CBOWMCTBA IIEJIOYEH M HEpPacCTBOPUMBIX OCHOBaHUK. CBOMCTBA OECKHCIOPOIHBIX
OCHOBaHMI: aMMHaKa 1 aMHMHOB. B3anMHO€ BIIMsSIHEE aTOMOB B MOJICKYJI€ aHWJIMHA

Tema 2.11 Am¢oTtepHbIe
OpraHuvyecKue u

Conep:kaHue y4eOHOro MmaTepuasa

AM(oTepHbIE OCHOBaHHMSA B CBETE NPOTOIUTUYECKOH Teopuu. AM(OTEPHOCTh OKCHIIOB M

HEOpraHu4ecKue T'MJIPOKCUOB IIEPEXOIHBIX METAIJIOB: B3aUMOIEHCTBHE C KUCIOTaMH U LIETI0YaMHU.
COeIMHEeHUA Cosm. Knaccudpukamuss u XuMmMuueckue cBoiictBa cosneid. OcoOeHHOCTH CBOMCTB cojei
Couan. OpPraHUYECKUX U HEOPraHUYECKUX KUCIIOT.
Knaccudukanus u xumudeckue cBoiictBa cosneidl. OcoOEHHOCTH CBOWCTB COJIEH OpraHMYECKHX U
HCOPraHNYCCKUX KHUCJIOT
Tema 2.11 Coaep:xanue y4eOHOro MaTepHuaJia

I'eneTnueckas cBA3b
MEXKIy KJIaccaMu
OpPraHu4YecKux 1
HEOPraHu4YeCcKux
coeIMHeHu

[lonsiTHE O TEHETUYECKOM CBSA3M M I€HETHMYECKHUX psAlaxX B HEOPraHUYECKOH U
opraHuyeckoil xumuu. ['eHeTnyeckue psabl MeTauia (Ha IpUMepe KaJlblius U jKeJe3a), HeMeTauia
(cepbl U KpeMHUs), IEPEXOAHOrO AIeMeHTa (LMHKA). | eHeTnyeckue psbpl U TeHEeTHYEeCKas CBA3b B
OpraHN4eCKOM XMMHUH. ENMMHCTBO MHUpa BELIECTB.

[TosryueHue 1 cBOMCTBA YIJIEKUCIIOTO Tasa.
CBoiicTBa COJISTHOM, cepHOH (pa30aBiIeHHOMN) U YKCYCHOM KUCIIOT.
B3aumoneiicTBue rupokcuaa Hatpus ¢ coiasimu (cynbdarom meau (1) u xmopumiom aMMOHUS).
Pasnoxxenne ruapoxcuia Meau.
[Tonmyyenue u ampoTepHbIE CBOMCTBA THIPOKCHIA AITFOMUHUS.
[Tonyyenue kecTKOW BOJBI M M3y4EHUE €€ CBOWCTB. YCTPAaHEHHUE BPEMEHHOM M IOCTOSTHHOMN
KECTKOCTH.

JlaGopaTopHoe 3ansiTue Ne23

IlosnydyeHune u cBOWCTBA YIJIIEKUCIIOTO Ta3a.

CBoiicTBa COJISTHOM, CepHOIl (pa30aBIeHHOI) U YKCYCHOM KUCIIOT.

B3aumoneiicTBue rupokcuia Hatpus ¢ coisimu (cynbdarom meau (1) u xmopumiom aMMOHUS).

Paznoxxenue rugpokcuia Meu.

[Tony4yenue u ampoTepHbIe CBOMCTBA THAPOKCH/IA ATFOMUHHUSL.

[Tonyuyenue kecTKOW BOJBI U M3yYEHUE €€ CBOMCTB. YCTpPaHEHHUE BPEMEHHOM M IOCTOSHHOMN
KECTKOCTH
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JdemMoHcTpanuu

Komneknuu KHCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHUJIOB, IEMOHCTPAIIHS UX CBOWCTB.

B3anMopeiicTBe KOHIIEHTPUPOBAHHBIX a30THOM M CEPHOM KHCIOT, a TakKKe pa30aBICHHOMN
A30THOM KUCJIOTHI C MEMIBIO.

Peakuust «cepeOpsaHOro 3epKanay A MypaBbUHOM KUCIIOTHI.

B3aumopeiicTBue pactBopa rHApOKCHIA HATPUS ¢ KUCIOTHBIMU OKcuaamu (okcugaom Qochopa
(V)), amporepHbIMH TUAPOKCUAAME (THIPOKCUIOM ITMHKA).

B3aunmogeiicTBre aMMuaka ¢ XJI0pOBOAOPOJIOM U BOAOWU. AHATIOTUYHO JJIs METUJIaMHUHA.

BiaumopeiicTBue aMMHOKUCIIOT € KUCIOTaMH U mieniodaMu. OCyIecTBIeHHE EPEX0/I0B:

Ca — Ca0O — Ca3(POs)2 — Ca(OH)2

P — P205 — H3PO4
Cu — CuO — CuSO4 — Cu(OH)2 — CuO — Cu C2H50H —

C2H4 — C2H4Br2

CamocTrosTrenbHas padota o0ydaromuxcs
[ToaroroBka Kk KOHTPOJILHOM pabdoTte mo Temam 1.1 -1.4.
Cocrasnenne 00o01atoniei TadInibl 10 HOMEHKJIAType U XUMUYECKUM CBOMCTBAM OCHOBHBIX
KJIaCCOB HEOPTaHUYECKUX COEAMHEHUH.
[MonroToBuTh NHOKIA Ha TEMY: «VICIIONB30BaHNEe MUHEPATBHBIX KUCIIOT HA MPEIMPHUITHSIX
Pa3NUYHOrO NPOPUIIY.

2.12. XumMud 3J1eMEHTOB

Tema 2.12 s-Dnemenmot

JuiemeHTHI [A-rpynnsi
JuiemeHTHI IIA-rpynnbi

AJIIOMAHHUH.
Yraepoa u kpeMHuit

Coaep:xaHue yueOHOro MaTepuaJia

JIBOWMICTBEHHOE MOJ0KEHUE BOJOPOJIa B MEPUOAMYECKON cucteme. M3otonsl Bogoponaa. Tsokenmast
BoJa. OKUCIHUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BOAOPO/IA, €r0 MOJYyUYEHUE U IPUMEHEHHE.
Pose Bomoposa B KUBOW U HEXXUBOW MPUPOJE.

Boga. Ponp Boael Kak CcpenooOpasyroliero BeIIecTBa KIETKU. JKOJOTHYECKHE aCIeKThI
BOJIOTIOJIb30BAHHUS.

[lemounpie MeTamael. O0MAas XapaKTEPUCTHKA MIEIOYHBIX METAJUIOB HA OCHOBAHUH TOJIOKECHHS
B llepuoamueckoin cucreme snemeHtoB J[.M.MenneneeBa u crpoeHust atomoB. [lomyuenue,
(bU3UYeCKMe M XUMUYECKHE CBOWCTBA MIEIOYHBIX META/UIOB. KaTHOHBI MIEIOYHBIX METAIOB KaK
BaKHEHIIass Xumuueckas (opMa MX CYIIECTBOBAHHS, PETYISATHBHAs pPOJb KATHOHOB Kalus M
HaTpus B KUBOU KieTke. [I[prpoaHbie COeqMHEHNS] HATPUS U KaJusl, UX 3HAaYEHUE.

061_[1351 XapaKTCPUCTHKA MICJIOUYHO3CMCIIbHBIX MCTAJUIOB U MAIrHUS Ha OCHOBAHUU ITOJIOKCHUS B
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[lepuonnueckoit cucreme snementoB J[.M.MenneneeBa u crpoenuss aromoB. Kanbuwuii, ero
noydeHue, Gu3ndeckue 1 XMMHUIEeCKUe CBOMCTBA. BaxkHelne coeTMHEHUS KalbIinsl, UX 3HAUCHHE
1 ipuMeHenure. Kanpuii B mpupojie, ero Ouosornueckas posb.

p-Onemenmol

XapakTepucTUKa alIOMUHHS Ha OCHOBAaHUM rnosoxenus B [leproauueckoit cucreMe 371€eMEHTOB
N .MengaeneeBa u crtpoeHus atoma. [lomydenwe, QU3NYECKUE W XUMHUYECKHE CBOWCTBA
amoMuHus. BaxHeillive coeguHEHHs] aNIOMHUHHS, UX CBOWMCTBA, 3HAUY€HHWE M IPUMEHEHUE.
IIpupoiHbIE COEIMHEHHNS] ATIFOMUHUSL.

OOmiass xapakTepuCTUKa Ha OCHOBaHMM UX mojoxeHuss B llepuomnueckoit cucreme
.. MenneneeBa u ctpoeHust atoma. [IpocThie BemiecTBa, 0Opa30BaHHBIC STUMH DJIEMEHTAMH.
Oxcuapl ¥ TUAPOKCUIBI YTIIEpoa U KpeMHus. BaxkHelre coinu yroabHOM U KPEMHUEBOU KUCIOT.
CunukarHas MPOMBIIIJICHHOCTD.

CamocrosTenbHas paboTa 00y4aroIuxcs

Pabota ¢ yueOHoii tuTeparypoi

Cocrasienue cxembl: «Kiaccudukanus XuMUYECKUX PEaKIIHii».

Pemrenue BapHWaTUBHBIX 3a1a4.

PaccranoBka k03(pPHUIIMEHTOB B  OKUCIUTEILHO—BOCCTAHOBUTEIBHBIX PEAKIHUSIX METOIAOM
9JIEKTPOHHOTO OajaHca

Tema 2.12 I'astorennl
XaJbLKOreHblI.

Coaep:xanue y4eOHOro MaTepHuaJia

OO6mrast xapakTepucTHKa TajJOr€HOB Ha OCHOBAaHWHM HMX TMOJoXKeHus B llepuomamdeckoit cucreme
snemeHToB J[.M.MenneneeBa u CTpoe€HHs] aTOMOB. ['ajloreHbl — MpPOCTbIE BEUIECTBA: CTPOCHUE
MOJIEKYJI, XUMHYECKHE CBOWCTBA, TIOJIYYCHHE U MPUMEHEeHHE. BakHelme coeJMHeHns TaJOreHOB,
MX CBOMCTBA, 3HaUYE€HUE U NIpUMeHeHue. ['anorensl B npupoze. buosiorndeckas pojab rajloreHoB.

OO6mrast xapakTepUCTUKA XaJIbKOTE€HOB HAa OCHOBAaHUM WX TOJIOXKeHUs B llepromnyeckoit cucreme
aneMeHToB J[.MI.MenneneeBa UM CTPOEHHsT aTOMOB. XaJbKOT€Hbl — IIPOCTBHIE BEILECTBA.
Amnnorponusi. CTpoeHHE MOJIEKYJ aJUTOTPOMHBIX Mojudukanuii U ux cpoiicTBa. [lomydenue u
MIPUMEHEHHE KUCIIOPOJIa ¥ Cephbl. XaIbKOTEHBI B IPUPOJIE, UX OMOIOTHYECKAs POIIb.

Tema 2.12 DieMeHTHI
VA-rpynnsi
JuemenTsl IVA-rpynnsl

ConepxaHue y4eGHOro MaTepuaJjia

OOm1ast XapakTepHCTUKa HJIEMEHTOB ATOM TPYIIIBI HA OCHOBAaHMUHU UX ToyiokeHus B [lepuoanueckoit
cuctemMe snemeHToB J[.M.MenneneeBa u cTpoeHnss aTtomMoB. CTpoeHHME MOJEKYJBl a30Ta M
AJUIOTPONHBIX Moau¢ukamuii dochopa, ux uznyeckne U XUMHUYECKUE CBOMCTBAa. BomoponaHbie
coequHeHMs 37eMeHTOB VA-Tpymmbl. OKkcuibl a3ota U pochopa, COOTBETCTBYIOIIUE UM KHCIOTHI.
Conmu »tux kucnor. CBOHCTBa KHCIOPOJHBIX COEIMHEHHMH a3oTa M (ocdopa, UX 3HAUEHUE U
npuMeHeHue. A3ot u ¢hocdop B mpupoje, ux OMOIOTHIECKAS POJIb.
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OOmiass xapakTepUCTHUKa DSJIEMEHTOB JTOW TPYIIbI HAa OCHOBAaHWU WX TIOJNIOKECHUS B
[Tepuonuueckoit cucreme snementoB JI.M.MeHnmeneeBa W CTpOECHHMS aTOMOB. YTJEpPOA U €ro
aimotporust. CBOMCTBA a/NIOTPOMHBIX MOAUDUKAIMKA yriieposa, WX 3HAUCHUE U TPUMEHEHUE.
OKcuapl U TUAPOKCUIBI YIIIEpOJa M KPEMHHUS, UX XUMHUYECKHe cBoilcTBa. Coju yroiabHOH M
KPEMHUEBBIX KHCJIOT, MX 3HAYeHHEe W MpUMeHeHue. lIpupomooOpasyromas posib yriepoda i
YKABOM M KPEMHUS JJIS1 HEXKUBOU IIPUPOJIBI.

d-Dnemenmeot

Ocob6ennoctu crpoenusi atomoB d-snementoB (IB-VIIIB-rpynm). Mens, muHK, XpoM, kenes3o,
Maprasel| Kak IpocTble BEIeCTBa, UX (U3MYECKHe M XMMUYeckue cBoiicTBa. HaxoxxneHue stux
METAJUIOB B TpPHpOJE, UX moiydyeHue u 3HaueHue. CoeauHeHus d-371€MEHTOB C pa3IMYHBIMHU
CTENICHAMM OKMCIEHUS. XapakTep OKCHIOB M T'MIPOKCUIOB ITHX 3JIEMEHTOB B 3aBUCHUMOCTH OT
CTEIICHH OKUCJICHHS METaJlla.

N3ydyeHne CBOMCTB NPOCTHIX BELECTB U COEAMHEHNUH S-2JIEMEHTOB.

N3yueHne cBOWCTB IPOCTHIX BEUIECTB U COCAUHEHUN P-JIEMEHTOB. M3ydeHue CBOMCTB MPOCTHIX
BEIIECTB M COeTMHEHUH d-3JIEMEHTOB

JlabopaTopHoe 3ansiTue Ne24

W3y4yeHne CBOMCTB MPOCTHIX BELECTB U COSAMHEHNUH S-2JIEMEHTOB.

N3yueHne cBOWCTB IPOCTHIX BEUIECTB U COCAUHEHUN P-JIEMEHTOB. M3ydeHue CBOMCTB MPOCTHIX
BEIIECTB M COCTUHEHNUHN d-DIIEMEHTOB.

JdemMoHcTpanuu

Konnexkuun mnpocThIX BeHIECTB, OOpPA30BAHHBIX JJIEMEHTAMH PA3JIMYHBIX AJIECKTPOHHBIX
CEMEICTB.

Koutekuun MuHEpanoB U TOPHBIX TOPO/I.

[Tonydenue annoTpomHbIX MOAUDUKAIINI KUCIOpOaa, cepbl, pocdopa.

XUMHYECKHE CBOMCTBA BOAOPO/IA, KHCIOPOa, cepbl, hocdopa, raloreHoB, Yriiepoa.

Oxkcuabl cepsl, a3oTa, yriepojia, JKele3a, MapraHia, MEAW C pa3IMYHbIMU CTEHEHSMHU
OKHCIICHHS, X CBOMCTBA.

I'mpapoxcunbl cepbl, XpomMa, MapraHua, >Kejie3a, MeA, aJlOMUHUS W LIMHKA, UX IOJIYyYECHHE U
XHUMHYECKHE CBOMCTBA.

2.13. XumMus B KH3HH 001eCTBA

Tema 2.13 Xumus u
NMPOU3BOACTBO
XHuMHSA B CeJIbCKOM
X039 CTBE

Conep:kaHue y4eOHOTro MaTepuaa

XuMudeckass TPOMBIIUIEHHOCTh M XUMHYECKHE TeXHOJOruu. CpIpbe ISl XHMHUYECKOU
IIPOMBIIIJIEHHOCTH. Bozma B XMMHUYECKOM MPOMBIIUIEHHOCTU. OHEPrus JUIsl XHMHYECKOTO
npon3BoJicTBa. HayuHble NpUHIMIBI XUMUYECKOT0 MPOU3BOJICTBA. 3allliTa OKpYKatolleh cpeabl U
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OoXpaHa Tpyaa Opu XUMHUYCCKOM HPOU3BOJCTBC. OcHOBHEIC CTaguu XUMHUYCCKOI'0 MpOU3BOACTBA.
CpaBHCHI/Ie IPON3BOACTBA aMMHAaKa 1 METAHOJIA.

XuMH3auus CENbCKOr0 X035KMCTBA U €€ HAIIPABJICHUS.
Pacrennss m mouBa, MOYBEHHBIN MOTJIOMIAOIIMK KOMIUICKC. YJI00peHUs M UX KiaccuuKaims.
XUMHYECKHUE CpEICTBA 3alllUThl pacTeHuil. OTpullaTesibHbIe TOCIEACTBUS MPUMEHEHUs
MeCTUIIUIOB U O0ph0a ¢ HUMHU. XMUMU3AIHsl )KUBOTHOBO/ICTBA.

Tema 2.13 Xumusa u
IKOJIOT A

XuMHuS ¥ IOBceHEBHAs
JKU3HDb Y€eJI0BEKA

Coaeprxanue yueOHOIro MaTepuaJa 1

XuMHUecKoe 3arpsi3HeHue okpyxkatomed cpenbl. OxpaHa ruapochepbl OT XMMHUYECKOTIO
3arpsisHeHus. OXpaHa MOYBBl OT XMMHUYECKOTo 3arpsi3sHeHus. OxpaHa aTMochepbl 0T XUMUYECKOTO
3arpsa3HeHus. OxpaHa (aopsl U (GayHbl OT XUMHUUYECKOrO 3arpsi3HEeHHs. BHOTEXHOJIOrUs U reHHas
UHXEHEPUS.
JomatHss anteka. Moromue u yuctsmue cpenctsa. CpenctBa 00pbObl ¢ OBITOBBIMU HACEKOMBIMH.
CpenctBa NMYHOM TMTHEHBl U KOCMETUKH. XUMHUS M nuiia. MapKUpOBKHM yNAaKOBOK MUIIEBBIX U
TMTUEHUYECKUX MPOJIYKTOB M YMEHHE UX YUTATh. DKOJIOTIUs KHUJIUILA. XUMUS M FeHETUKA YeIOBEeKa

Hemoncmpayuu

Mojenu npou3BOJCTBA CEPHON KHUCIOTH M aMMHaKa.

Komnnekuus ynobpeHuii u necTuuioB.

OO6pa31bl cpeicTB OBITOBOM XMMHU U JICKAPCTBEHHBIX IPENapaToB

Bceero | 117

JU1 XapaKTepUCTUKH YPOBHS OCBOSHHsI yU€OHOT0 MaTepraa UCIOIb3YIOTCS CIEAYIOIINE 0003HAYCHHUS:

1. — o3HakoMUTENBHBIHN (Y3HaBaHUE paHee U3yUYEHHBIX 00BEKTOB, CBOMCTB);

2. — pEeNpOAYKTHUBHBIHN (BBITIOIHEHUE JIEITEIFHOCTH 10 00pasIly, HHCTPYKIIUH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSTENIbHOE BBIIOJIHEHHUE JAEATENbHOCTH, peIIeHUe TPOOIEMHBIX 3a/1a4)
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3. YCJOBUS PEAJIM3AIIAN YYEFHOU JUCHUILIAHBI

3.1. Tpe6oBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TEXHHYECKOMY 00ecredyeHn 10

OcBoeHue mnporpaMmbl y4eOHOM AMCHUUIUIMHBI «XHUMHUSA» TpEANoJiaraeT HaJlu4yue B
npodeccCHOHaTBbHON  00pa30BaTeNbHON  OpraHu3alliK, pealu3ylomeld  0o0pa3oBaTeIbHYIO
nmporpamMmy cpeaHero oomero oOpasoBanuss B mpenenax ocBoeHus OOII CIIO na 0Oaze
OCHOBHOTO 00111ero 00pa3oBaHus, KaOMHETa XUMUH ¢ JabopaTopueil 1 1a00paHTCKOW KOMHATOM,
B KOTOPOM HMEETCs BO3MOYKHOCTh OOecneuuTbh CBOOOAHBIN noctyn B MHTepHET BO Bpems
y4eOHOTO 3aHATHSA U B IEPUOJ BHEYUEOHOU AEATEIHHOCTH 00yYarOIIUXCA.

[Tomerienue KaOMHeTa  JIOJIKHO YIIOBJIETBOPATh  TpPeOOBAHUAM CanurapHo-
sanuAeMuonornyeckux npasui U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIEHO
TUIOBBIM  O0OpYIOBaHMEM, YKa3aHHbIM B HACTOAUIMX TpeOOBaHMAX, B TOM YHCIE
CHEeLMATU3UPOBAHHON y4yeOHOW MeOenbi0 W CpeAcTBaMH OO0ydeHHUs, JOCTaTOYHBIMH ISt
BBITIOJHEHHS TPeGOBAHHIA K YPOBHIO MOATOTOBKH 00YHaIOmuXCs .

B kaOunere HOMKHO OBITH MYJIbTUMEAWIHOE OOOPYIOBAHHE, TOCPEIACTBOM KOTOPOTO
YYaCTHUKHM 00pa3oBaTeIbHOIO Ipoliecca MOI'YT IPOCMAaTPUBATh BU3YallbHYIO MH(OpMAIUIO 1O
XUMHH, CO3/]aBaTh PE3CHTAINH, BUIEOMATEPUAIIbI U T.II.

B coctaB yueOHO-METOIMYECKOIO M MaTepHaIbHO-TEXHUYECKOTO OCHAIIEHUs KaOuHeTa
XUMHHU BXOJISIT:

*  MHOTO(YHKIMOHAJIHHBIN KOMIUIEKC MPEIo1aBaTells;
* HaTypallbHble  OOBEKTHl, MOAENH, MNpuOOpel U  HAOOpPHl  JUII  MOCTAaHOBKU
JIEMOHCTPAIIMOHHOTO M YYEHHYECKOTO IKCIIEPUMEHTA;

* TI€YaTHBIC U SKPAaHHO-3BYKOBBIE CPEJICTBA OOYUCHUS;

* CpencTBa HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

* PEaKTUBBI;

* TIEpEeYHU OCHOBHOU U JOMOJHUTEIBbHON Y4eOHOM TUTEpaTyphl; *  BCIIOMOTaTEIbHOE

000pyi0BaHUE U UHCTPYKIIHH;

+ OubOIMOTEYHBIN (OH]I.

B O6ubnuoreunsiii GoHA BXOAAT yuyeOHUKH M ydeOHO-meronmdeckue KomriekTsl (YMK),
PEKOMEHIOBaHHBIE WM  JIOMYIIEHHBIE JUIA  HCIOJNB30BAaHUS B MPO(ECCHOHATBHBIX
00pa30oBaTeNbHBIX OpPraHM3alMgX, PEaATU3YIOIIUX O0pa30BaTEIbHYI0 MPOTPAMMY CpPEIHETO
obmero oOpazoBanusi B mpexaenax ocBoeHuss OOIl CIIO nHa 6aze OCHOBHOTO OOIIETO
o0Opa3oBaHusl.

bubnuoteunsiit HOH MOKET OBITH IOMOJIHEH XUMUYECKON SHITUKIIONIEUEH, CIIPaBOYHHUKAMH,
KHUTAMU JI7IS1 YTEHUS TI0 XUMHH.

B mporecce ocBoeHUs mporpaMMbl Y4eOHOW IHCHUIUIMHBI «XHMHS» CTYIEHTHI JOJDKHBI
UMETh BO3MOXXHOCTh JIOCTYIIA K JEKTPOHHBIM YU€OHBIM MaTepualiaM 10 XUMUH, UMEIOIIUMCS B

CBOOOAHOM JOCTyne B ceTH VIHTepHeT (SEeKTpPOHHBIM KHMraMm, IpakTUKyMaMm, TecTaM,
matepuanam EI'D u np.).
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3.2 UudopmanmoHHoe o0ecnieyeHne 00yueHust

KapTa METOAUYECCKOI'O o0ecneyeHus JAUCHHUIIIIMHBI

Ne ABTOp HasBanue Wznar | I'pud | T'on | Kox- | Hammum | Dnextpo
eNLCTB | M3/IaH | W3lla | BOB ¢ Ha HHbBIC
0 ust HUs | OWOIM | IIEKTPO y4.
oTeKe HHBIX | TIOCOOHS
HOCHUTEI
X
1 2 3 4 5 6 7 8 9
3.2.1 OcHoBHas auTeparypa
3.2.1.1 | TI'abpuensn Xumus i OHNIL 2015 | 25
0.C., npodeccuit u | Akaze
OcTpoyMOB | cHEUAIBHOCTE | MUS
nr. 1 TEXHUYECKOTO
npoduis
3.2.1.2 | T'abpuensn | Xumus.llpaktu | OUL] 2015 | 25
0.C., KyM Axkajne
OctpoymMoB MU
nur.,
Cnankos
CA,
JlopodeeBa
H.M.
3.2.1.3 H.JL. OOmas xumusd : | Mocks 2018 https://w
[munKa y4eOHOe a : ww.book
nocobue KuoPy .ru/book/
C alfT 92647
9
3214 AH. Ananutudeckas | MOckB 2018 https://bi
Bopucos, XUMHUS. a blio-
N.10. Pacuers! B Opait online.ru
TUXOMHPOB | KOTMYECTBEHHO | T Iviewer/a
a M aHaJIu3e nalitiches
kaya-
himiya-
raschety-
V_
kolichest
vennom-
analize-
426639#
page/l
3.2.15 AN. Opranuveckas | Mocks 2018 05331-7.
ApTEeMeHKO XUMHA a : https://w
YUeOHHK KuoPy ww.book
c .ru/book/
92405
0
3.2.1.6 B.®D. Komongnas | Mocks 2018 https://bi
Mapxos,T. XHAMMS, a blio-
A. pUMEPHI U HOpaii online.ru
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https://biblio-online.ru/viewer/analiticheskaya-himiya-raschety-v-kolichestvennom-analize-426639#page/1
https://biblio-online.ru/viewer/analiticheskaya-himiya-raschety-v-kolichestvennom-analize-426639#page/1
https://biblio-online.ru/viewer/analiticheskaya-himiya-raschety-v-kolichestvennom-analize-426639#page/1
https://biblio-online.ru/viewer/analiticheskaya-himiya-raschety-v-kolichestvennom-analize-426639#page/1
https://biblio-online.ru/viewer/analiticheskaya-himiya-raschety-v-kolichestvennom-analize-426639#page/1
https://biblio-online.ru/viewer/analiticheskaya-himiya-raschety-v-kolichestvennom-analize-426639#page/1
https://biblio-online.ru/viewer/analiticheskaya-himiya-raschety-v-kolichestvennom-analize-426639#page/1
https://biblio-online.ru/viewer/analiticheskaya-himiya-raschety-v-kolichestvennom-analize-426639#page/1
https://biblio-online.ru/viewer/analiticheskaya-himiya-raschety-v-kolichestvennom-analize-426639#page/1
https://biblio-online.ru/viewer/analiticheskaya-himiya-raschety-v-kolichestvennom-analize-426639#page/1
https://biblio-online.ru/viewer/analiticheskaya-himiya-raschety-v-kolichestvennom-analize-426639#page/1
https://biblio-online.ru/viewer/analiticheskaya-himiya-raschety-v-kolichestvennom-analize-426639#page/1
https://biblio-online.ru/viewer/analiticheskaya-himiya-raschety-v-kolichestvennom-analize-426639#page/1
https://biblio-online.ru/viewer/analiticheskaya-himiya-raschety-v-kolichestvennom-analize-426639#page/1
https://biblio-online.ru/viewer/kolloidnaya-himiya-primery-i-zadachi-415442#page/1
https://biblio-online.ru/viewer/kolloidnaya-himiya-primery-i-zadachi-415442#page/1
https://biblio-online.ru/viewer/kolloidnaya-himiya-primery-i-zadachi-415442#page/1

Anexceena,
JLA.
Bpycuuiipia
a, JI.LH.
MackaeBa

3aa4n

Iviewer/k
olloidnay
a-
himiya-
primery-
i-
zadachi-
4154424
page/1

3.2.1.7

JLA.
Kuszes,C.H

. Cmappirun

Heoprannuecka
sl XUMUSL.
Teopetnueckue
OCHOBBI

Mocks

Opait

2018

https://bi
blio-

online.ru

/viewer/n

eorganic
heskaya-
himiya-
v-2-ch-
chast-1-
teoretich
eskie-
0Snovy-
421548#
page/l

3.2.18

AN.
Anapues,['.
K. JIynenko

AHanuTryeckas
XUMUSA

Mocks

Opait

2018

https://bi
blio-
online.ru
/viewer/a
nalitiches
kaya-
himiya-
423828#
page/3

3.2.1.9

JIM.
[IycroBanos
a, I.E.
Hukanopos
a.

XUMUS

MocksB
a :
KnoPy
c

2012

00168-4
https://w
ww.book
.ru/book/
91505
5

3.2.2 JlonogHUTENIbHAS JTUTE

aTypa

3221

S.K.
ApremoBa,
E.B.

Jmutpues.

OcHOBBI 001ICH
U
OMOOpraHNYECK
Ol  XUMHUH
yuebHoe
rnmocooue

MocksB
a :
KnoPy
c

2011

https://w
ww.book

.ru/book/
270512;

3222

3.2.3 Tlepuoanyeckue n3IaHus

3.2.3.1 |

3.2.4 TlpakTrueckue (ceMuHapcKue) u (Win) 1a00paTOPHBIEC 3aHITUS

3.2.4.1 |

|

[ |
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https://biblio-online.ru/viewer/kolloidnaya-himiya-primery-i-zadachi-415442#page/1
https://biblio-online.ru/viewer/kolloidnaya-himiya-primery-i-zadachi-415442#page/1
https://biblio-online.ru/viewer/kolloidnaya-himiya-primery-i-zadachi-415442#page/1
https://biblio-online.ru/viewer/kolloidnaya-himiya-primery-i-zadachi-415442#page/1
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https://biblio-online.ru/viewer/kolloidnaya-himiya-primery-i-zadachi-415442#page/1
https://biblio-online.ru/viewer/kolloidnaya-himiya-primery-i-zadachi-415442#page/1
https://biblio-online.ru/viewer/kolloidnaya-himiya-primery-i-zadachi-415442#page/1
https://biblio-online.ru/viewer/neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-421548#page/1
https://biblio-online.ru/viewer/neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-421548#page/1
https://biblio-online.ru/viewer/neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-421548#page/1
https://biblio-online.ru/viewer/neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-421548#page/1
https://biblio-online.ru/viewer/neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-421548#page/1
https://biblio-online.ru/viewer/neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-421548#page/1
https://biblio-online.ru/viewer/neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-421548#page/1
https://biblio-online.ru/viewer/neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-421548#page/1
https://biblio-online.ru/viewer/neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-421548#page/1
https://biblio-online.ru/viewer/neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-421548#page/1
https://biblio-online.ru/viewer/neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-421548#page/1
https://biblio-online.ru/viewer/neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-421548#page/1
https://biblio-online.ru/viewer/neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-421548#page/1
https://biblio-online.ru/viewer/neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-421548#page/1
https://biblio-online.ru/viewer/analiticheskaya-himiya-423828#page/3
https://biblio-online.ru/viewer/analiticheskaya-himiya-423828#page/3
https://biblio-online.ru/viewer/analiticheskaya-himiya-423828#page/3
https://biblio-online.ru/viewer/analiticheskaya-himiya-423828#page/3
https://biblio-online.ru/viewer/analiticheskaya-himiya-423828#page/3
https://biblio-online.ru/viewer/analiticheskaya-himiya-423828#page/3
https://biblio-online.ru/viewer/analiticheskaya-himiya-423828#page/3
https://biblio-online.ru/viewer/analiticheskaya-himiya-423828#page/3
https://biblio-online.ru/viewer/analiticheskaya-himiya-423828#page/3
https://www.book.ru/book/270512
https://www.book.ru/book/270512
https://www.book.ru/book/270512
https://www.book.ru/book/270512

3.2.5 Kypcoas pabora (IpoeKT)
3.25.1 | | | | | | |
3.2..6 KonTpospHbIe paboThI
3.26.1 | | | | ] | |
3.2.7 llporpamMmmHO-uH(OpMaImoHHOe obecnieueHune, IHTepHeT-pecypchl
3.27.1

4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHMSI YYUEBHOM

JTUCHUIINHBI

KoHTpoJiIb M OLeHKa pe3ylbTaTOB OCBOCHHUS Y4e€OHOW JUCIHMIUIMHBI OCYIIECTBIISETCS
IpernojaBaTesieM B TMPOIecce MPOBEACHUS TMPAKTHUECKUX 3aHATHH W JTAOOpPaTOpPHBIX PadoT,
TECTUPOBAHUS, & TAKXKE BBIMOJHEHHS] OOYUYaIOIUMUCS WHIUBUAYAIbHBIX 3aJaHHM, MPOEKTOB,

HUCCJIETOBAHUM.

Pe3yabTaTnl 00yyeHus
(ocBOEHHBIE YMEeHMsI, YCBOCHHbIE 3HAHMSI)

@®opMBbI U METO/IbI KOHTPOJISA 1
OLICHKH Pe3y/1bTaTOB 00y4eHHs

B pesynpraTte oOcCBOeHHMS Y4eOHOW AUCITUIUIHMHBI
«XuMus» 00y4yaroImuics 10JKEH YMETh:

* Ha3bIBaTh: M3yUYCHHbIC BEIIECTBA MO TPUBUAIBHOMN
WIM MEXAYHapOAHON HOMEHKIIATYpeE;

* OMNpeAeNsATh: BAJIEHTHOCTh M CTENEHb OKHCIEHUS
XUMHYECKHX DJIEMEHTOB, TUIl XUMHYECKOH CBSI3U B
COEIMHEHUSX, 3aps]l HOHA, XapaKTep Cpebl B BOJHBIX
pacTBOpax  HEOPraHMYECKHX M  OpPraHUYECKHUX
COCIMHEHUI, OKUCIHUTEIb U  BOCCTAHOBUTEIID,
IIPUHAUICKHOCTh  BEIIECTB K pasHbIM  KjaccaM
HEOPraHMYECKUX U OPraHUYECKUX COEAMHEHUI;

* XapakTepHU30BaTh: 3JIEMEHTHI MaJbIX IEPUOJOB I10
ux mnosoxkeHuto B Ilepumogmueckon cucreme JI.M.
MenneneeBa;  oOmmMe  XMMHYECKHME  CBOMCTBA
METaJUIOB,  HEMETa/uIOB,  OCHOBHBIX  KJIACCOB
HEOPraHMYECKUX M  OPTraHWYECKUX COEAVHECHHN;
CTpOEHHE U XHMMHMUYECKHE CBOMCTBA H3Y4YEHHBIX
HEOPraHUYECKUX U OPTaHUYECKUX COEIUHEHUI;

* OOBACHATBH: 3aBUCHMOCTb CBOMCTB BEIIECTB OT HX
CcOCTaBa M CTPOEHUs, NPUPOAY XHMHUYECKOU CBS3U
(noHHOM KOBAJIEHTHOM, METAUTHYECKON u
BOJIOPOJIHOM), 3aBHCHMOCTh CKOPOCTH XHMHYECKOH
peakuuy M IMOJIOKEHHE XMUMHUYECKOTO PaBHOBECHS OT
pa3InYHbIX (PaKTOPOB;

* BBIMOJHATH  XUMHUYECKUH  HDKCIEPUMEHT: IO
pacrlo3HaBaHUIO BAKHEWIIMX HEOPraHWYECKUX H
OPraHNYECKHUX COEIVHEHUM;

* TPOBOAMUTH: CAMOCTOSITENBHBIN MOUCK XMMHYECKON
uH(pOpMallMd €  HCIIOJIb30BAHMEM  PaA3IUYHBIX
HCTOYHUKOB (Hay4HO-TIONYJIIPHBIX U3JIaHui,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCIIOJIb30BaTh  KOMIIBIOTEPHBIE  TEXHOJOTUHU  JUIA
00paboOTKK M Meperayn XUMUYecKod MHPOpManuu U

Tekymuii KOHTPOJIb B hopMme:
JIa0OpPaTOPHBIX 3AHATHH
TeMAaTU4YeCKHX TeCTOB;
XHMHYECKHX IMKTAHTOB;
KOHTPOJIbHBIX PadoT Mo TemMaM
y4eOHOM TUCHMILIMHBI.
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€€ TIPEJICTABIICHHS B PA3IMYHBIX (OpMax;

* CBS3bIBAaTh: M3YUYCHHBIM MaTepHall CO CBOEH
poeCCHOHAIBHON JeATEIHHOCTHIO;

* pemiath: pacueTHbIE 3a/layd 10 XUMHUYECKUM
dbopmysamM U ypaBHCHHSIM;

UCIIONIb30BaTh MPHOOPETEHHBIC 3HAHWS M yMCHUS B
MPAKTUYECKOM JIeSITEIbHOCTH U TTOBCETHEBHON JKU3HU:
* IS 00BICHCHUS XAMHYECKHX SIBIICHUH,
MIPOUCXOISAIINX B MMPUPO/IE, OBITY U HA IPOU3BOJICTBE;
* OIpeaeTeHust BO3MOXKHOCTH MPOTEKAHUS
XMMHYECKHUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSX U
OIICHKU MX MOCJICACTBUH;

*  BKOJOTHYECKH rpaMOTHOTO IMOBEICHHUS B
OKpYXKaroILEH Cpeje;

* OLEHKH BJIUSHHUS XUMHUYECKOTO  3arpsi3HEHUs
OKpY>Karollel Cpeabl HA OPTaHU3M YEJIOBEKA U JIPYTHE
JKUBBIC OPTaHU3MBbI;

* Oe3zomacHOro  OOpamieHusT €  TOPIOYUMH U
TOKCHYHBIMH BCIIESCTBAMU U J1abOpaTOpHBIM
o0opynoBaHuEM;

* TPUTOTOBJICHUS pacTBOpOB 3aJIaHHOM
KOHIIEHTPAIlUU B OBITY U Ha MIPOU3BOJICTBE;

* KPUTHUYECKOMN OLIEHKH JTIOCTOBEPHOCTH XMMHUYECKOU
uH(pOpMaIK, MOCTYMAOIIEH U3 Pa3HbIX HCTOUHUKOB.

B pesynbrare ocBoeHHS y4eOHOW TUCIUILIMHBI
«XuMHUs» 00yUarOLIUICS TO0IKEH 3HATh!

* BAKHEWIIME XUMUYECKHUE TIOHATHS: BELIECTBO,
XUMHYECKHH 3JIEMEHT, aToM, MOIJIEKYIIa,
OTHOCHUTEJIbHBIE aTOMHAs U MOJIEKYJIIpHas Macchl,
WOH, aJUIOTPONUsA, HW30TOINbl, XUMHUYECKasi CBS3b,
ANEKTPOOTPULATEIBHOCTh,  BAJIEHTHOCTb,  CTEIIECHb
OKHCJIEHHUS, MOJIb, MOJIIpHAsl Macca, MOJISIPHBIM 00beM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS, PACTBOPBI, AIEKTPOIUT
U HEDIEKTPOJIUT, IJIEKTPOIUTHYECKAs JUCCOLMALINS,
OKHCIIUTEIb W  BOCCTAHOBUTEIb, OKHCICHHE U
BOCCTAHOBJICHHE, TEIUIOBOM  3dext  peakumu,
CKOpPOCTH XUMHYECKON peakuuu, KaTaJln3,
XMMHYECKOE DPABHOBECHE,  YIJICPOJHBIM  CKEJET,
(GyHKIHMOHATBHAS TPYIIA, H30MEPHS, TOMOJIOTHS;

* OCHOBHBIE 3aKOHbl XHMHUHU: COXPAaHEHHUS MACCHI
BEILECTB, ITOCTOSIHCTBA cocTaBa BEILIECTB,
Ilepuoanueckuii 3akon /.. Menneneesa;

* OCHOBHBIE TEOPUM XHMHUHU; XHUMHYECKOW CBS3H,
ANEKTPOIUTUYECKON JIACCOLIMALNH, CTPOEHUSA
OPraHMYEeCKUX U HEOPTaHUYECKUX COCTMHEHUI;

* BAXKHEHWILHE BEUIECTBA U MATEPHUAJIbL: BaXKHEUILIHE
METaulbl M CIUIaBBI; CEpHas, COJsAHasA, a30THas |
YKCYCHasi KHUCJIOTBI; OJaropoaHbIe Ta3bl, BOAOPO],
KHCIIOPOJ, raJIOreHBbl, LIEJI0YHBIE METAaJLIbL;
OCHOBHBIE, KHUCIOTHBIE U aM(OTEpHBIE OKCHUIIBI H

Tekymmii KOHTPoOJIb B hopMme:
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JIa0OPaATOPHBIX 3AHATHH
TeMATHYeCKHX TeCTOB;
XHMHYECKUX IUKTAHTOB;
KOHTPOJIbHBIX patoT mo TeMam
yueOHOH TUCHMIINHBI.

IIpoMexxyTOYHBII KOHTPOJb B
¢opme aupdepeHIUPOBAHHOIO
3ayera.
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TUAPOKCHIBI, TIEJIIOYH, YIICKUCIBIA U yrapHBIA Tasbl,
CEpHUCTBIM Ta3, aMMHAK, BOJA, NPUPOJIHBIA Tras,
METaH, 9TaH, STWJIEH, alleTUJICH, XJIOPHUJ HaTpHs,
KapOoHaT W TUApoKapOOHAT HATpUs, KapOOHAT H
dochar kampiusA, OEH30J, METAHOJ | JTAHOI,
CIOXHBIE d3(HPBI, KHUPHI, MbLUIA, MOHOCAXAPHIBI
(rmroko3a), nucaxapuabl (caxaposa), IMOoJucaxapuibl
(kpaxmall W 1EJUII0I03a), aHWIWH, aMUHOKHUCIIOTHI,
OCJIKM, MCKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA,
Kay4yKH, TUIACTMACCHI;
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