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1. TACIIOPT PABOYEHM ITPOI'PAMMBbBI YYEBHOM JJUCITUIIJIAHBI
XUMuUs

1.1. O6a1acTh NPUMEHEHHUS TPOTrPAMMBI
[Iporpamma yueOHON AMCHMIUIMHBI SIBISETCS YaCThIO OCHOBHOM MpodeccroHambHOM
oOpa3zoBarenbHOM nmporpaMmmbl B cootBeTcTBUM ¢ GI'OC no npodeccun:
43.01.09 ITOBAP, KOHIAMWTEP
1.2. MecTo y4eOHOIl TMCHUILUIMHBI B CTPYKTYpPe OCHOBHOI MpPo@ecCHOHAIbHOM
o0pa3oBaTeIbHOM NMPOrpamMMbl: JUCITUIUIMHA OTHOCHUTCS K 00111e00pa30BaTEIbHBIM
JTUCITUTITNHAM.
1.3. Heau u 3axauym JUCUMIUVIMHBI — TPe0OBaHHMS K pe3yJbTaTaM OCBOEHUS
TUCHUNTHHBI:

ConepxaHne TPOTpaMMbl «XWUMHS» HaIMpaBICHO Ha JOCTHIKEHUE CIEAYIOIINX
uenei: ¢ QopMupoBaHue y OOydYarOUIMXCS YMEHHUS OILICHUBAaTh 3HAYUMOCTh
XUMHUYECKOTO 3HAHUS VISl KaXKI0TO YEJIOBEKa;

* ¢dopMHpoBaHUE Yy OOYYAIOIIMXCS IEJIOCTHOTO MPEJCTaBICHUS O MHUPE U POJHU
XUMHUH B CO3J]JaHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KAapTUHBI MUPA; YMEHHUS
OOBSCHATh OOBEKTHI M MPOIECCHl OKPYNKAIOIIEH IACHCTBUTEIHHOCTU: MPUPOIHOM,
COLIMAJIBHOM, KYJIBTYPHOM, TEXHUYECKOW Cpelbl, — MCHOIB3YysSd JUIsl 3TOTO
XUMHUYECKUE 3HAHUS,
* pa3BUTHE Yy 00YYaIOIUXCS YMEHHUM pa3nuyaTh (GakThl U OLIEHKH, CPABHUBATh
OIICHOYHBIC BBIBOJIBI, BUJCTh WX CBS3h C KPUTCPUSMHU OICHOK M CBSI3b KPUTEPHUEB C
ONpENEICHHOW CHCTEMOM  ILIEHHOCTeW, (opmyaupoBaTh U  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIHUIO;
* IpHOOpeTeHNEe OO0YJAIOIIMMHUCS OTBITAa PA3HOOOPA3HON JAESITETFHOCTH, TIO3HAHUS U
CaMOTIO3HAHUS; KIFOUYEBBIX HABBIKOB, HWMCIOIIMX YHUBEPCAJIbHOE 3HAUYCHHE IS
Pa3TUYHBIX BUIOB JACATEIHPHOCTH (HABBIKOB PEUICHUS TPOOJIeM, IPUHITHS PEIICHUH,
MOKCKA, aHalu3a U 00paboTKu MH(DOpMAIMK, KOMMYHUKATUBHBIX HABBIKOB, HABBHIKOB
U3MEpPEHU, COTPYJAHMYECTBa, OE30MacHOrO oOpalleHuss ¢ BEIIeCTBAMH B
MTOBCETHEBHOM KU3HM ).

OcBoenue cojaepkaHus Y4eOHOW JUCHUIUIMHBI «XUMUS», 00ecreurnBaeT
JTOCTIKEHHUE CTYJICHTAMU CJICTYIOIINX PE3yIbTaTOB:
* JIMYHOCTHBIX: — YYBCTBO TOPJOCTH W YBKEHUS K HCTOPUU U JIOCTHUKECHUSIM
OTEUECTBCHHONW XUMHUYECKOM HAyKH; XUMHUYECKA TPAMOTHOE TIOBEACHUE B
po(EeCcCUOHANIBHON JAESATENBHOCTH W B OBITY MpU OOpalIEeHUH C XUMUYECKUMH
BEIIIECTBAMH, MaTE€pHaIaMH | MPOIIECCaMHU;
— TOTOBHOCTh K TIPOJOJDKEHUIO O0pa30BaHUs W TOBBIICHUS KBATHU(PUKAINA B W3-
OpaHHOM NpodecCuoHATBHOM NEATEILHOCTH U 00BEKTUBHOE OCO3HAHUE POJIU
XUMUYCCKUX KOMIIETCHITUH B OTOM;
— YMEHHE WCIOJb30BaTh JIOCTHKCHUS COBPEMCHHOW XUMHUYECKOW HAyKH H
XUMUYECKUX TEXHOJOTUM IS TIOBBIIICHUS COOCTBEHHOTO WHTEIUICKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTbHOM eITeTbHOCTH,
* MeTampeAMETHBIX: — WCIOJb30BAaHUE PA3IUYHBIX BHUJOB TO3HABATEIHLHOM
NESATETLHOCTH W OCHOBHBIX HMHTEIJIEKTYaJIbHBIX OTeparii (MOCTaHOBKH 3aJayH,
bopMyIMpOBaHHS THUIOTE3, aHalM3a W CHUHTE3a, CpaBHEHUA, O0O0OIIeHNUS,
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CUCTEMATHU3allNM, BbIABICHUS MPUYMHHO-CIICICTBEHHBIX CBSI3€M, MOMCKA aHaJIOTOB,
dbopMyaMpoBaHMs BBIBOJOB) JUISl PEIICHMs] IOCTaBICHHOW 3a/ayu, MPUMEHEHHUE
OCHOBHBIX METOJIOB TO3HaHUs (HAOMIOJEHUS, HAY4YHOrO DKCIEPUMEHTA) MJis
M3YYEHUS! PA3JIUYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOJIMMOCTh CTAIIKUBATHCS B MpodecCuoHaNbHOU chepe;

— HCHOJIb30BAHHE PA3JIMYHBIX HMCTOYHUKOB [UJISl TOJYYEHUS XUMHYECKOMN
uH(poOpMaIUU, YMEHHE OIEHUTh €€ JIOCTOBEPHOCTh I JOCTHIKEHHSI XOPOIIMX
pe3ynbTaToB B MpodecCHuoHaIBHOM cepe;

* mnpeaAMeTHbIX: — CPOPMHPOBAHHOCTh TIPEJICTABICHUA O MECTe XUMHUU B
COBPEMCHHOW HAyYHOW KapTHUHE MHpA; MOHUMAHUE POJIM XUMHUU B (OPMUPOBAHUHU
Kpyrosopa u (yHKIIMOHAJTLHON IPAMOTHOCTH YEJIOBEKA VISl PEIICHUS TMPAKTHIECKUX
3a/1a4; — BJIaJICHHE OCHOBOIOJIATAIONIUMUA XUMHUYECKUMHU TOHSITUAMH, TEOPHUSIMH,
3aKOHAMM U 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IOJb30BaHUE  XUMHUUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJIaJICHHE OCHOBHBIMM METOJaMHU HAyYHOTO MO3HAHHUSI, UCTIOJIb3YEMBIMUA B XUMHH:
HAOJIOICHUEM, OMKMCAHUEM, W3MEPEHHEM, SKCIIEPUMEHTOM; yMeHue oOpabaThiBaTh,
OOBSCHATH PE3yJIbTAaThl MPOBEACHHBIX OMBITOB U JI€JaTh BBIBOJbI; TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHATh METO/IbI IO3HAHUS TIPU PEIICHUH NMPAKTUYECKUX 3a/1a4;

— c(OpMUPOBAHHOCTh YMEHHs JaBaTh KOJWYECTBEHHBIC OLICHKH U TMPOU3BOIUTH
pacyeTsl 0 XUMUYECKUM (OpMYJIaM U YPaBHEHUSM;

— BJIaJICHUE TMPaBWJIAMH TEXHUKH OE30MAaCHOCTU MPU HCIOJIB30BAHUM XUMHUYECKHUX
BEIIIECTB;

— c(OopMUPOBAHHOCTh COOCTBEHHOM TMO3UIIMU IO OTHOIICHUI0 K XUMHUYECKOU
uH(popMaIu, moJiydaeMoi 13 pa3HbIX UCTOYHUKOB

B pesynbrare OCBOCHMSI AUCHUIUIMHBI OOydYaromieicss Ao KeH 00J1aiaTh
npeaycmorpenabiMu - ®I'OC  no  mpodeccun  43.01.09 Tlosap. Konmutep
CJIEIYIOUTUMHU OOIIMMU KOMITETCHIIMSIMU, BKITIOUAIOIIUMHU B c€0s1 CIIOCOOHOCTH:

OK 1. [lorumaTp CyIIHOCTh W COIMAIbHYIO 3HAYUMOCTH OyyIen mnpodeccum,
IIPOSIBJISAITH K HEW YCTOMYUBBIA UHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JCSATEIBHOCTb, HCXOAS U3 IEIH U
CIIOCOOOB €€ JIOCTHKEHHUS, ONIPEACIICHHBIX PYKOBOJIUTEIIEM.

OK 3. AmHanmusupoBaTh pabOuyl0 CHUTYyallio, OCYIIECTBIATh TEKYIIUA W
UTOTOBBIN KOHTPOJIb, OIEHKY W KOPPEKIUI0 COOCTBEHHOW NEATeNbHOCTH, HECTU
OTBETCTBEHHOCTbH 3a PE3yJIbTaThl CBOCH pabOTHI.

OK 4. OcymiectBiarh nmouck uHpopmammu, HeoOXoaumMon s 3(HPEeKTUBHOTO
BBITIOTHEHHUS MPO(ECCUOHATBHBIX 3a/a4.

OK 5. Ucnonw3zoBaTth MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHMU B
poeCCUOHAIBHON JIEATEIIbHOCTH.

OK 6. Paboratr B KomaHjae, d(PPekTUBHO o0OHmATHCS C€ KOJUIETaMH,
PYKOBOJICTBOM, KIIMEHTAMH.



1.4. KoauvecTBO 4acOB HA OCBOEHHE NMPOTrPaMMBbI TUCIUNJIMHBI:
MaKCHMaJIbHOM y4eOHOM Harpy3ku ooyuaronierocs 1834acos, B Tom yuce:
00s13aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOydarorierocs 1714gacos;
JICKITMOHHBIX 3aHATUM oOydarorerocs 4acos 159;
7a00paTOPHBIX U MPAKTUUYECKUX 3aHATUM oOydaromierocs 12 4yacos;
CaMOCTOATENbHON paboThl 00yYarOUIerocs - 4acos;
KOHCyJbTanuu 12 gacos.
2. CTPYKTYPA U COJEP)KAHHUE YUYEBHOM JJUCITUITIIMHBI
2.1. O0beM yueOHO# JUCHUIIMHBI M BU/bI YU4eOHOH padoThl

Bua yueOHoi1 padoThl Oobvem uacos

MaxkcumasnbHasi yaeOHasi HArpy3Ka (Bcero) 183
O0s13aTesibHAs1 ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 171
B TOM YHCJIE:
JEKIAA 159

JlaGopatopHbIie U TPaAKTUUECKUE 3aHATUS 12
CamocrosiTesibHasi paboTa o0y4ariuerocs (Bcero) -
KoncyabTanuu 12
Htorosas arrecranus B popme IK3aMEHa




2.2. TemaTu4yecKu NJIAH U COAEPKaAHUE YU4eOHOM JUCHUIIMHBI XUMHUSA

HauMmeHnoBaHue Conep:xanue yueOHOro MaTepuaJia, JiabopaTopHbie U IPaKTHYeCKHe PadoThl, O0beM yacoB YpoBenn
pa3aeaoB M TeM caMoCTOfAITeILHAas PadoTa 00y4YaloIuXcs, KypcoBasi padora (IIPoeKT) (eciu npedycmomperbl) OCBOECHHS
1 2 3
Coaep:xxaHue yueOHOro MaTepuaJja 2
1 HayuHnbie MeTO/1bI O3HAHMS BEILIECTB U XUMUUYECKHUX SIBJICHUHN. POJIb SKCIEpUMEHTA U TEOPUH B 2 2,3
Beenenne XUMHUHU. 3HaueHne XuMuu npu ocBoenuu npodeccuit CIIO u cnermansHocteit CITO
€CTECTBEHHO-HAYYHOTO MPOGMII MPOPECCHOHATTFHOTO 00pa30BaHMSL.
JlabopaTopHble padOTHI: -
IIpakTHyecKkue 3aHATH: -
KOHTPOJILHas padoTa -
CamocrosiTesibHas padoTa -
Coaep:xxaHue yueOHOro MaTepuaJja 10
Paznen 1. I IIpeamer oprannveckoii xumuu. [ToHsATHE 00 OPraHMYECKOM BEIIECTBE M OPTraHUYECKON 2 12

Oprannyeckasi XuMHs

Tema 1.1. Ilpeamer
OPraHuYecKOH XMMHH.
Teopus crpoenus
OpPraHHYeCKHX
coeIMHEeHu

xuMun. KpaTkuil o4epk MCTOpPHUH pa3BUTHUS OPraHU4YECKON XUMHUK. BUTaIM3M U €ro KpylIeHHe.
Oco0eHHOCTH CTPOEHUS! OPraHUYeCKUX coenHeHui. KpyroBopot yriepoaa B mpupo/e.
Teopust crpoenus opranndeckux coenunenuii A.M. byrtaeposa. [Ipennocsiiku co3anus
Teopuu cTpoeHust. OCHOBHBIE NOJI0KEHUs TeopuH cTpoeHus A.M. bytnepoBa. Xumunueckoe
CTPOEHUE U CBOMCTBa oprannueckux Bemiects. [Tonstue 06 nzomepun. Crnoco6sl 0TOOpaKeHUS
CTPOEHUs MOJIEKYIbI ((hopMyiibl, MoenH). 3HaueHue Teopuu A.M. BytnepoBa Ju1st pa3BUTHS
OpPraHMYECKON XMMUHU U XUMUYECKUX IPOrHO30B. CTpoeHue aToMa yriiepoia. JJIEKTPOHHOE
00J1aK0 ¥ OpOUTaIb, S- U P-OpOUTAIIH. DIEKTPOHHBIE U 3JEKTPOHHO-Tpaduiyeckue GopmMyIbl
aToMa yriepo/ia B OCHOBHOM M BO30YKJIeHHOM cocTosiHuAX. KoBaneHTHast XxuMudeckasi CBsi3b U
ee KiaccuduKanus 1mo cnoco0y rnepekpeiBanus opouTaneii (o- u n-cBsi3u). [lorstue
rubpuauzanuu. Pasnnynsie THIBI THOpUINM3AaLMY U (OpMa aTOMHBIX OpOHTaseil, B3auMHOe
OTTaJIKMBaHWE THOPHUIHBIX OpOUTAJIE U UX PACHOIOKEHNE B IPOCTPAHCTBE B COOTBETCTBUHU C
MUHHMYMOM 3Hepruu. ['eomeTpust MoJIeKysT BEIecTB, 00pa30BaHHBIX aTOMaMH YIiepo/ia B
Pa3JIMYHBIX COCTOSHUSAX THOPUIU3AIHH.




Kaaccudukanus oprannyeckux coequHenuii. Kinaccudukams opraHn4ecKux BEIIECTB B
3aBHCUMOCTH OT CTPOEHHs yriepogHou 1enu. [lonsTre GyHKIMOHATBLHON TPYIIIHL.
Krnaccudukanus opraHHuecKruX BEMIECTB MO TUITY (PYHKIIMOHAIBHOMN TPYIIIHI.

OCHOBBI HOMEHKJIATYPbI OPraHUYeCcKNX BellecTB. TpuBuanbHble Ha3BaHud. PalronansHas
HOMEHKJIaTypa Kak npeamectBeHHua Homenkinarypsl [UPAC. Homenknatypa IUPAC:
MIPUHIIMIIBI 00pa30BaHUs HA3BaHUM, CTAPUIMHCTBO (YHKIIMOHAIBHBIX TPYIII, UX 0003HAYCHHE B
npedukcax u cydhdukcax Ha3BaHUM OPraHUYECKUX BEIIECTB.

THunbl XMMHYECKHX CBf3ell B OPraHNYeCKNX COeJMHEHNAX U CII0CO0bI UX pa3pbiBa.
Knaccugukaius KOBaJCHTHBIX CBSI3€H MO JIEKTPOOTPHUIIATEIEHOCTH CBSI3aHHBIX aTOMOB,
croco0y nepekpbIBaHus OpOuTaieil, KpaTHOCTH, MEXaHU3MY 00pa3zoBaHus. CBS3b MPHPOIBI
XUMHYECKOHN CBSI3U C TUIIOM KPHUCTAILTMUECKON PEUIETKH BEIIECTBA U €ro PU3NIECKUMHU
cBoiicTBamu. Pa3pbIB XUMHUYECKO CBS3U Kak Mpoliecc, 00paTHBIN ee 00pa3oBaHUIo.

Kaaccundukanus peakuuii B opranndeckoi xumuu. [loHsTre o Thmnax u MexaHu3max
peaxkiuii B OpraHnyecKoi XMMHH.. Pa3HOBUTHOCTH peakiMii KayKJ0To TUTA: TUAPUPOBAHHE U
JEeTUApUPOBAHUE, TATIOTCHUPOBAHUE U JETaIOTeHUPOBAHUE, THApPATAIIUS U JeTUIpaTaIus,
TUAPOTAIOTCHUPOBAHKE U JIETHAPOTAIOTCHUPOBAHNE, TTOJIMMEPU3AIUS U TTOJIMKOHICHCAIIHS,
neperpynnupoBka. OCOOEHHOCTH OKUCITUTEIHFHO-BOCCTAHOBUTENIBHBIX PEAKIINIl B OpraHUYECKOM

XHUMHHU.

CoBpemeHHBIE NPEICTABJICHUS 0 XUMUYECKOM CTPOCHHUH OPraHMYeCKHUX BeIeCTB.
OcHoBHbI€e HanpaBiIeHUs pa3BUTHs Teopun cTtpoeHust A. M. byrneposa. M3omepus
OpPraHMYECKUX BEIIECTB U €€ BUbl. CTPYKTypHas H30MEpUsi: MEXKIAcCOBasl, yIJIEPOIHOTO
CKeJleTa, MOJIOKEHHs KpaTHOM CBsI3U U (YHKIIMOHAJIBHOMU Tpynibl. [IpocTpancTBeHHas
U30MEpHUsl: TeoMeTpruecKas U ontuyeckas. [loHaTre acHMMeTpUYecKOro LEeHTpa.
buonoruueckoe 3HaueHne ONTUYECKON M30MepuH. B3auMHoe BIUsSHUE aTOMOB B MOJIEKYJIaX
OpraHMYECKUX BEIIECTB.

JMemoncrpauun. Jlemoncrparnuu Kosnekinm opraHndecKux BEmecTB (B TOM YHCIIe
JIEKAPCTBEHHBIX MPENapaToB, KpaCUTENEH ), MaTepuanoB (IPUPOJIHBIX U CHHTETUYECKHUX
Kay4yKOB, IJIACTMACC U BOJIOKOH) M U3/EJINIA U3 HUX (HUTEH, TKAHEH, OTACIOUYHBIX MAaTEPHUAIIOB).
Monenu monexyn CH4, C2H4, C2H2, C6H6, CH30H — mapocTepKHeBbIE 1 00bEMHBIE.

JlabopaTopHbIe padOTHI:




HpaKaneCKne 3AHATHUSA

KonTposbHass padora (1marHocru4ieckas)

CamocTrosiTesbHasi padora

Tema 1.2 IlpenenabHbie
YIJ1eBOI0PO/AbI

Conep:xanue yueOHOro MaTepuaJia

I

I'omousiornueckuii psia ajakanoB. [loustue 06 yrieBogopoaax. OcoOeHHOCTH
CTPOCHUS MPEJEIbHBIX YTIEBOJAOPOI0B. AJKAaHbI KaK MPEICTABUTENN MPEACIbHbBIX
yII€BOAOPOAOB. 16 DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIBl METaHa U IPYTUX
ankaHoB. ['oMonornyeckuit psn u u3oMmepus napaduHoB. HopmanbHOE U pa3BeTBICHHOE
CTpOEHHUE yriaepoaHol nenu. HomeHknaTypa alnkaHoOB U alKUJIbHBIX 3aMECTUTENEH.
du3nyuecKre CBOMCTBA AJIKAHOB. AJIKAHBI B IPUPOJIC.

XumMuyecKkue cBoiicTBa ajikanoB. Peakiiuu SR-Tuma: ranorenuposanue (padotsl H.
H. CemenoBa), HutpoBanue no KoHoBanoBy. MexaHuU3M peakiUM XJIOPUPOBAHMS AJTKAHOB.
Peaknun nerunpupoBaHus, TOPEHUs, KATATUTUYECKOIO OKUCIICHU alKaHOB. KpeKuHT ajlkaHOB,
pa3InyHbIe BUAbl KPEKUHTA, IPUMEHEHUE B IPOMBIIIIEHHOCTH. [Inponu3 u koHBepcust MeTaHa,
M30MEpHU3aLUs alIKaHOB.

IIpumenenne u cnnocodbl nNoydeHus ajakaHoB. OOnacTu npuMeHeHus ankaHoB. [Ipo-
MBIIIJIEHHBIE CTIOCOOBI MOJIYYEHHS AJIKAHOB: MOJIYY€HUE U3 MPUPOIHBIX UCTOYHUKOB, KPEKHHT
napauHOB, IOJIyUeHUE CHHTETUYECKOro OeH3MHa, Tra3uukauus yris, TUAPUpPOBaHUE
ankaHoB. JlaGopaTopHble cHocoObl IOJNydyeHHMs ajJKaHOB: CHHTe3 Bropua, nekap-
OOKCHJIMPOBaHHUE, THPOJIN3 KapOuaa allOMUHUS.

Huxnoankanpl. ['oMonornyeckuil psii 1 HOMEHKJIaTypa IUKIOANKAHOB, MX 0O0IIas
dbopmyna. Ilonstne o HanpsbkeHHM I1WKiIa. M3omepusi IUKIOATKAHOB: MEXKIIaccoBas,
YTJIEPOJTHOTO CKeJleTa, TeoMeTpruueckas. [lomydenne u Gpuznueckre CBONCTBA IIUKJIOATKA- HOB.
XUMHYECKHE CBOWMCTBA UHKIOATKaHOB. Crenuduka CBOWCTB IHKIOAIKAHOB C MAaJIbIM
pa3sMepoMm 1ukia. Peakuuy npucoeInHEHUs U paauKalbHOTO 3aMELLEHHUS.

JdemoncTpanuu. Mojaenu MoOJIeKyl  MeTaHa, JAPYTUX  AJIKaHOB, Pa3JIMYHBIX
KoH(opManuii uKIoreKcana. PactBopenue napaduna B OEH3MHE U UCTIAPEHUE PACTBOPUTEIIS
u3 cmecu. [lnaBnenue mapaduHa M €ro OTHOIIEHHWE K BoJA€ (PacTBOPHUMOCTb, IIOTHOCTD,
cMaunBa- Hue). PazneneHue cMmecu O€H3MH — BOJA C IMOMOILIBIO JETUTEIBHON BOPOHKH.
l'openne merana, mpomaH-OyTaHOBOW cMecd, mapaduHa B YCIOBUSAX W30BITKA M HEIOCTaTKa
KHCJIOpoJia. B3pbIB cMecu MeTaHa ¢ BO3AYXOM U XJIOPOM. BOCCTaHOBIEHHE OKCHIOB TSXKEIBIX
MeTaioB napadgunom. OTHOIICHHUE IUKJIOTeKCaHa K OpOMHOI BOJIe U pacTBOPY MepMaHTaHaTa
kanus. JlabopaTopHbie onbIThl M3roToBiaeHne mMojeneil MoJIeKysl aJIKaHOB M TajoreHaJKaHOB.
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W3rorosnenue napapuHUpOBaHHONW OyMaru, UCHbITAHHE €€ CBOMCTB: OTHOILICHMS K BOJAE U
xupam. OOHapyXeHHUE BOJBI, CaXH, YIJIEKUCIOro ra3a B TPOAYKTaxX TOPEHHUS CBEYH.
O3HaKoOMJICHHE CO CBOWCTBAMH TBEPbIX MapapUHOB: IJIABIEHUEM, pACTBOPUMOCTBIO B BOJIE U
OpPraHUYECKUX PACTBOPUTEINIAX, XUMUYECKOW MHEPTHOCTHIO (OTCYTCTBHEM B3au- MOJCHCTBUS C
OpOMHOI BO/IOH, pacTBOpamMH IepMaHIraHaTa Kajus, THAPOKCHIA HATPUsl M CEPHOM KUCIIOTBI).

JlabopaTopHble padoThI

HpaKaneCKne 3AHATHUSA

KontpoabHast padora

CamocrosiTesibHas padoTa

Tema 1.3.
ITHJICHOBLIE H
JMEHOBbIE
yIJ1€BO0PObI

Conep:xanue yueOHOro MaTepuaJia

1. F'omosoruyeckuii paja aJIKeHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI
STUJICHA U alIkeHOB. ['oMonornyeckuii psa u odmas Gopmyia ankeHoB. Mi3omMepus 3THIEHOBBIX
YIJIE€BOIOPOIOB: MEXKIIACCOBas, YIJIEPOIHOIO CKENIETa, MOJI0KEHUS KPaTHOM CBSI3H,
reomerpuueckasi. OcoOeHHOCTH HOMEHKJIATYpPbl 3THIEHOBBIX YIJIEBOIOPOJI0B, HA3BaHUS BaKHEHIINX
panukanoB. du3ndeckue CBOMCTBA AJIKEHOB.

.2.XuMHYeCKHe CBOICTBA AJIKEHOB. DJIEKTPOPMIbHBIN XapakTep peakiuil, CKIOHHOCTh K
peakuusaM IPUCOEINHEHNs, OKUCIIEHUs, TosmMepu3anuu. 1IpaBuno MapkoBHumu. ['opeHne ankeHoB.
Peaknun okncnenust B MATKUX U KECTKHUX yclIoBUAX. Peakius Barnepa u ee 3HaueHue s
OOHapyKEHUsI HENPEAEIbHBIX YIJIEBOAOPOI0B, IOJIy4EHHSI [JINKOJIEH.

3.JIpumMeHeHue U croco0bI MOJIYy4YeHHUs ATKeHOB. lcnons30Banne BRICOKON peakIMOHHON
CIOCOOHOCTH aJKEHOB B XMMUYECKOI MpoMbIluIeHHOCTH. [IprMeHeHne aTuseHa 1 npo- nuieHa.
[TpomblIeHHBIE CITOCOOBI MOJTyUEHHsI aTKEHOB. Peakiuu AeruApupoBaHus U KPEKUHTa aIKEHOB.
JIaGopaTopHble cIOCOOBI MOTYYSHHS AIKEHOB.

4.Ankanuensl. [TonsTie u kiaccupukanys TUEHOBBIX YIIEBOIOPOA0B MO B3aUMHOMY
PAacIoyIOKEHUIO KPaTHBIX CBsA3el B MosieKyse. OCOOEHHOCTHU 3JIEKTPOHHOTO U IPOCTPAHCTBEHHOIO
CTPOEHHSI CONPSIKEHHBIX AUEHOB. [IoHsATHE O TT-371eKTpOHHOM cucTeme. HoMeHknaTypa AMEHOBBIX
yraeBoaopoaoB. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB CONPSKEHHBIX IMEHOB KakK CJIEICTBUE UX
3JIeKTpOHHOTO cTpoenus. Peakuuu 1,4-npucoenunenus. [lonumepuzanus nueHoB. CrocoOsl
MOJTyYeHHUs AUEHOBBIX YIIIeBOA0poaoB: paboTsl C. B. JlebeneBa, neruipupoBaHue aakaHOB.

S. OcHOBHBbIE IOHATHS XMMHH BBICOKOMOJIEKYJ/ISIPHBIX COeIMHEHUI (HA mpuMepe NPOAYKTOB
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NMOJIMMePU3aLHMHU AJIKEHOB, AJIKAJMEHOB M X raJIoreHIpou3BoAHbIX). MoHOMEp, noauMep,
peakuys NoJIMMEpPU3alvK, CTEIICHb II0JMMEPU3aLUU, CTPYKTYPHOE 3B€HO. TUIIBI TOJIMMEPHBIX
LIETICH: JINHEWHBIE, pa3BETBIICHHBIE, cIIUTHIE. [IoHATHE O cTEepeoperysapHbIX nonmmepax. Ilonumepsr
TEPMOIUIACTUYHBIE U TepMOpeakTuBHbIC. [IpencraBiaenue o macTMaccax 1 3J1acToMepax.
ITonmaTHIIEH BEICOKOTO M HU3KOI'O AABJICHUS, €r0 cBoMcTBa U npuMeHenue. Karanuzaropsl Llurnepa
— Harra. [Tonunponuiien, ero npumMeHeHue U cBoicTBa. ['anorenconepskaiye noiauMepsl: TedoH,
noauBUHWIXJI0pUI. Kaydyku HaTtypaibHblii U cunTeTnueckue. Cononumepsl (OyTaIueHCTUPOIbHBIN
Kayuyk). Bynkanuzanus kaydyka, pe3uHa 1 500HMT.

JdemMoHcTpauuu

Mognenu MOeKyJ CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX U30MEPOB aJIKEHOB U aJIKaJUECHOB.
Komnekuus «Kayuyk u pe3unay». [lenonumepusanus kayuyka. CryieHue MIEYHOTO COKa
Kay4dyKOHOCOB (MOJIOUasi, OyBaHUYMKOB, (PUKyca)

JlabGopaTopHblie padoThI

HpaKanecmle 3aHATHUSA

KourpoJubHas padora

CamocrosiTesibHas padora

Tema 1.5.
ApomaTHyecKue
YIJIEBOAOPOAbI

Conep:xanue yueOHOro MaTepuaJa

I'omosiornueckunii psig apeHoB. beH30i1 Kak npencTaBuTeNlb apeHOB. Pa3BuTHe npe- CTaBICHUN O
ctpoeHun Oenzonia. COBpEMEHHBIC MPEACTAaBICHUS OO0 DJJIEKTPOHHOM M TIPO- CTPAHCTBEHHOM
cTpoeHnn Oenzona. (Opa3oBaHHWE apOMATUYECKOW T-cucTeMbl. [omomorm OeH3oma, WX
HOMEHKJIaTypa, obOmas dopmyna. HomenknaTypa uisi Au3aMeNIeHHBIX MPO- M3BOJIHBIX OeH30Ja:
OpTO-, M€Ta-, IIapa-pacroiaoxeHue 3amecturesie. Gu3nueckrue CBOMCTBA apEHOB.

IIpumeHenue u mojiyyeHue apeHoB. [Ipupo/iHbIE UCTOYHMKH apOMATHYECKUX YTIIEBOJIO- POIOB.
Apomartu3anusi aTKaHOB M IIMKJIOAIIKAHOB. AJIKMJIMpPOBaHKE OE€H30Ia.

Xumuyeckue cBoiicTBa apeHoB. llpumepsl peakumii  AIEKTPOPHIBHOIO  3aMEIIECHUS:
raJJoreHUpPOBaHuUsl, ajuKuiupoBaHus (karanmzaropel @Ppugens — Kpadrea), HuTpoBaHwus,
cyiabbupoBanusa. Peaknuu rufpupoBaHHs U NPUCOETUHEHHS XJjopa K OeHzomy. OcoOeH- HocTU
XMMHAYECKHX CBOHCTB I'OMOJIOTOB OeH30ja. B3anMHOe BIMsSHHE aTOMOB Ha IpUMEpPE TOMOJIOTOB
apeHoB. OpueHTanusl B peakiusx dekTpodunbHoro 3amemenns. Opuentantsl | u 11 pona.
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JdemoHcTpauuu

[lapoctepkHeBbIe M OOBEMHBIE MOJEIHM MOJEKYJ O€H3071a U €ro romoiyoro. PasneneHue cmecu
OeH30]1 — BOJa C IIOMOIIBIO JENUTENbHON BOpPOHKHU. PacTBopsitomias crnocoOHOCTh OeHszona
(9KCTpaKIMsT OPraHMYEeCKUX W HEOPraHWYECKHX BEUIeCTB OEH30JIOM W3 BOJHOTO pacTBopa Hoja,
KpacuTellel; pacTBOpeHHE B OEH30Jie BEIIECTB, TPYAHOPACTBOPUMBIX B BojJe (cepbl, OCH30MHOM
kucnothl). ['operne 6en3ona. OTHOIIEHHE OEH30J1a K OPOMHOI BOJIe, pacTBOPY MEPMaHTaHATa KaJIHS.
[lonyuyenne HuTpoOeH3zona. O3HakoMieHHE ¢ (U3MYECKUMU CBOMCTBAMH  apOMAaTHYECKUX
YIJI€BOJIOPOIOB C MCHOJIb30BaHUEM pacTBOpuUTeNs «CosbBeHT». M3roToBieHHEe M HCIOJIB30BaHUE
npocreiiimero npubopa s xpomarorpaduu. Ilomydenme OeH3ona JIekapOOKCHIMPOBAHUEM
OeH3oitHO# KucnoThl. [lomyuenue u paccioeHue sMyiascun OeH3ona ¢ Bogoi. OTHomeHne OeHsoia K
OpOMHOM BOJI€ U PacTBOPY MEepMaHTraHaTa Kajusl.

JlabGopaTopHbie padoThI

IMIpakTuyeckue 3aHATHS

KonTpoabHasi padora

CamocrosiTesbHast padoTa

Tema 1.4.
AlleTHJICHOBBIE
YIJIEBOAOPOIBI

Conep:xanue yueOHOro MaTepuaJia

I'omontornyecknii psii aJKMHOB. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME alETUIEHA U
JPYTUX alKUHOB. I'oMoyoruueckuil psi u obmas gopmyia ankuHoB. HoMeHKIIaTypa aleTuineHoBbIX
yrieBo10poaoB. M3omepus MexKiIaccoBas, yriaepoaHOIO CKEIETa, OJ0KEHUS KPaTHON CBSA3H.
Iosryuenne aakuHoB. [loyueHue alieTuieHa NUpoan30M METaHa U KapOUIHBIM METOJI0M

XuMHYecKHe CBOHCTBA UM NpPUMeHeHHe AJKMHOB. OCOOCHHOCTH peaklUui MPUCOEAMHEHUS I10
TpOMHOW  yraepon-yriaepogHodl  cBsizu. Peaknus  KywepoBa.  IIpaBuno  MapkoBHHMKOBa
IIPUMEHNUTENBHO K aneruieHaMm. [1oaBMXKHOCTH aroma BoJopoAa (KHCIOTHBIE CBOMCTBA AJKHUHOB).
Oxucnenne ankuHoB. Peakums 3enuHckoro. IIpuMeHeHHMe alleTUIIEHOBBIX — YIVIEBOAOPOIOB.
IlonmBHHMTALETAT.

JdemMoHcTpanuu

Mogenu MoJeKysbl aleTUiIeHa U JApYrux ajkuHoB. [lomyueHue aneTuiieHa W3 KapOuja KalbLus,
O3HAaKOMIJICHHUE C (1)I/I3I/I‘-IGCKI/IMI/I 1 XUMH- YeCKUMHU CBOMCTBAMH aleTuJICHa: paCTBOPUMOCTBIO B BOJE,
rOpeHueM, B3auMo/JieiicTBUeM ¢ OpOMHOI BOJIOM, pacTBOpOM IepMaHraHara kanus, coiasimu meau (I)
u cepebpa

JlabopaTropHblie padoThI

1,2

12




HpaRTn'{ecmle 3aHATHUSA

KonTpoabHas padora

CamocTrosiTesbHasi padora

Tema 1.6. Ilpupoansbie
HCTOYHHMKHU
yIJIeBOI0OPO/10B

Conep:xanue yueOHOro MaTepuaJia

Hed1s. Haxoxnenue B mpupoge, coctaB u  (usnueckwe cBoiictBa HepTH. TOIIUBHO-
sHeprerudeckoe 3HayeHne Hedtu. Ilpombimennas mnepepaborka Hedtu. Pextudukanus nedrwu,
OCHOBHBIE ()PAKLMU €€ pa3eleHHs, UX UCIOoIb30BaHue. BropuuHnas nepepaboTka He(TEnpOIyKTOB.
Pextudukamus mMazyta mpu yMEHBIIEHHOM JaBiieHUH. KpexuHr HedTe- mpoaykToB. Pazmmunbie
BuJbl KpekuHra, pabotsl B.I'.IllyxoBa. M3omepusanus ankaHoB. AJKHJIMPOBAaHHE HENPEICIIbHBIX
yraeBogopoaoB. Pudopmunr nedrenpoaykroB. KadectBo aBTOMOOMIBHOrO TorwmBa. OKTaHOBOE
YHCJIIO.

IIpuponubiii 1 nonyTHbIN HepTaHOM ra3pl. CpaBHEHUE COCTaBa MIPUPOJHOTO U HOMYTHOI'O ra3oB,
UX NPAKTUYECKOE UCIIOJIb30BaHUE.

Kamennbiii yrosib. OCHOBHBIE HaIlpaBJICHHs HCIIOJIb30BaHMs KamMeHHOro yris. Kokco- BaHue
KaMEHHOI'O YIJIs, BaKHEHIIME MPOAYKThl 3TOr0 Ipolecca: KOKC, KaMEHHOYTOJIbHAas CMOJIa,
HagcMmonbHass Boaa. CoenMHEHUs, BBIACIAEMBbIE U3 KaMEHHOYTOJbHOW cMoibl. [Ipo- mykTsl,
MoJIydaeMble M3 HAJCMOJBHOM BOJBI. OKOJIOTMYECKHME acCHeKThl J00bIYM, TNepepadoTKu H
MCII0JIb30BAaHUs TOPIOYMX UCKOMAE- MBIX.

JdemMoHcTpanuu

Komnexnus «IIpupoanbie HCTOYHUKH YriaeBogopooB». CpaBHEHHE IMPOLECCOB TOpeHus HepTH U
npupogHoro rasza. OOpa3zoBaHue He(TSHOW TUICHKA Ha TOBEPXHOCTH BOJbI. Karamutuueckwit
KPEKUHT napaduHa (MM KEpOCHHA).

JlabopaTopHbie padoThI

IMpakTuyeckue 3aHATHSA

O00011eHHE U KOHTPOJIb 110 TeMe: YTJIeBOAOPObI

CamocrosiTesibHas padora

Coaep:xxanmne yueOHOro MaTepuajia
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Tema 1.7
I'uapoxkcuiabHbIE
coeUHEHUS

Crpoenne u knaccuukanus cnuproB. Kiaccudukanys cuupToB MO TUIY YTJIEBOAO-
POHOTO pajuKajia, YUCIAy TUAPOKCUIBHBIX TPYNI M THUILy aTOMa YIJIEPOJa, CBSA3aHHOIO C
TUAPOKCWIBHOM TPYNIOW. OJNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE TUAPOKCUIBHON
rpynmnsl. BnusHue cTpoeHHMs CHUPTOB Ha UX (U3MYECKHe CBOWCTBA. MEXMOJEKyJspHas
BOZOPOJHAs CBA3b. | OMONOrMYECKHi psll NPEENbHBIX OJHOATOMHBIX CIUPTOB. M3oMepus u
HOMEHKJIATypa aJKaHOJOB, WX o0mas ¢gopmynal TuiepuH Kak MpeacTaBUTENIb MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiiys HAa MHOTOaTOMHBIE clIUpPThI. [IpuMenenue riunepuHa.

XuMHUYecKHe CBOWCTBa aJKAHOJOB. PeaknMoHHAas CHOCOOHOCTh IPEIEbHBIX
OTHOATOMHBIX  crUpTOB. (CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOWCTB OpPraHUYECKUX U
Heopranuueckux 19 coenunenuii, conepxkaumx OH-rpymmy: KUCioT, o0cHOBaHUH, aM(OTEPHBIX
coeMHeHUll (Boabl, cnupToB). Peakiuu, moaTBepXJarolie KUCIOTHBIE CBOWCTBA CIIMPTOB.
Peakuuu 3amerieHuss TWIPOKCUIBHOW Tpymibl. MexMonekyiaspHas Aeruiparanusi CIHUPTOB,
ycioBUs 00pazoBaHMsl NpocThiX 3¢upoB. CioxxHble 3()UPbl HEOPraHUYECKUX U OpPraHUMYECKUX
KHC- JIOT, peakiuu drepudukanyn. OKUCIEHNE U OKHCIUTEIBHOE JIETUPUPOBAHUE CITUPTOB..

Cnoco0bl moJiydyeHMsi CHUPTOB. ['MIponu3 rajnoreHalkaHoB. ['mapaTanus ajakeHOB,
YCIIOBHS €€ poBeeHHs. BoccTaHOBIeHHE KapOOHMUIIBHBIX COCAMHEHUH.

OTtaenbHbIC NPEACTABUTENN AJKAHOJIO0B. METaHOJI, €ro MPOMBIIIJIEHHOE NTOJIyYeHHUE U
IIPpUMEHEHHE B MPOMBIIUIEHHOCTU. buonoruueckoe peiictBue meranona. Cneunduueckue
CIOCOOBI NOTYYEHHUS AITUIOBOr0 cnupra. GU3NoIornueckoe AeHCTBUE STaHOA.

MHoroaromuble cnupTthl. l30Mepus M HOMEHKIAaTypa IIPEACTABUTENEN ABYX- H
TpPEeXaTOMHBIX CIUPTOB. OCOOEHHOCTH XMMHYECKHX CBOMCTB MHOIOAaTOMHBIX CIIUPTOB, UX Kaue-
CTBEHHOE OOHapykeHue. OTaenbHble NMPEACTaBUTENN: ITUIICHTIIUKOIIb, MNIMLEPHH, CIIOCOOBI UX
MOJIy4YEHUS, IPAKTUYECKOE IPUMEHEHUE

®eHoJ1. DNEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue (eHona. BzaumHoe BiusiHME apo-
MaTHYECKOTO KOJIbIA U TMJIPOKCUIIBHON TpyIIbl. XUMHUYECKHE CBOWCTBA (peHosa KaK (HyHKIUSA
€ro XMMHUYECKOro cTpoeHus. bpomupoBa- Hue ¢eHona (KauecTBEHHas PEakKilysi), HUTPOBAaHUE
(MMKpUHOBask KKCIIOTA, €€ CBOMCTBA M npuMeHeHue). OOpa3oBaHUe OKpAIIEHHBIX KOMIUIEKCOB C
nonom Fe3+. Tlpumenenue denona. [lonyuenue dhenona B 1.

JlemoncTpanuu. Mojenu MoJIeKyll CIMPTOB U (eHOJIOB. PacTBOPUMOCTH B BOJIE€ aJIKaHOJIOB,
STHJICHIJIMKONS, TiuiepuHa, (enoma. CpaBHEHHE CKOPOCTH B3aMMOJCHCTBHS HATpUS C
3TAHOJIOM, HPOMAHOJIOM-2, 2-METUJI- MPONaHOJIOM-2, riaulepuHoM. [lonyuenue OpomaTaHa U3
staHoyia. BeiTecHenne ¢eHona u3 ¢GeHonsTa HATpUsS YroJdbHOW KUCIoTOW. Peakumsi ¢eHona c
¢dopmanpaerunom. KauectBeHHsle peakiuu Ha (heHoJ. 3aBUCUMOCTH PacTBOPUMOCTH (peHoIIa B
BOJIE OT TeMIepaTypbl. Bzaumoaeiicteue deHomna ¢ pacTBOPOM HIETOYH.
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JlaboparopHblie padoThbI:

IIpakTHYecKHe 3aHATHSA

KonTpoabHas padoTa

CamocTrosiTesqbHasi padoTa o reme

Tema 1.8
AJIbIeruabl 1 KeTOHBI

Conep:kanue y4eOHOIro MaTepuaa

I'omosiornueckue PpsiAbl ajJbAeru0B W KeTOHOB. [loHATHE O KapOOHWIBHBIX COCTUHEHUSX.
DNEKTPOHHOE CTPOSHUE KapOOHMILHOM rpynmbl. I30Mepusi 1 HOMEHKJIATypa albJACTHAOB U KETOHOB.
dusnyeckue CBOMCTBA KApOOHMIIBHBIX COCIMHCHUM.

IIpuMeHeHne U MoydeHHe KAPOOHUIbHBIX coequHeHuil. [IpumMeHenne anpaeruoB U KETOHOB B
ObITYy W TPOMBIIUICHHOCTH. AJBAECTHABI M KETOHBI B mpupoae (3bupHble macia, (pepoMOHBI).
[Tonyuyenue kapOOHUIIBHBIX COCTUHEHUN OKHCICHUEM CIUPTOB, TUpaTallieil aJKUHOB, OKHCICHUEM
yraeBoaopoaoB. OTaenbHbIC MPEACTABUTEH ATBJETHIOB U KETOHOB, CIICIIH(PHUSCKHE CIIOCOOBI MX
MOJIyYEHUs] U CBOMCTBA

XuMHUYecKHe CBOMCTBA aJbJeruJioB U KeTOHOB. PeaknmonnHas CII0COOHOCTD Kap6OHI/IJ'ILHBIX
coequHEHHMI. Peaknuyu OKHCICHUS AIBACTUAO0B, KAYCCTBCHHBIC PCAKIMH HA aJIbACTUAHYIO I'PYIIILY.
Peaknun noaMKOHACHCAIINH: 06p830BaHI/Ie (I)CHOHO(I)OpMaJ'ILI[eFI/II[HBIX CMOJI.

JdemMoHcTpanuu
HlapoctepkHeBble 1 00BEMHBIE MOJENIN MOJIEKYJ QIbJETUAOB M KeTOHOB. [lomyueHne ykcycHOTo
aJIbJIETU/1a, OKUCJIEHUE OSTaHOJa XPOMOBOM cMechlo. KauecTBeHHBIE peaklIUU Ha albAETHIHYIO

rpymniy.

JlabopaTopHbie padoThI:

HpaKanecmle 3aHATHUSA

KourpoJabHnas padora

CamocrosiTesibHas padoTa 1o reme

Coaep:xaHue yue0OHOI0 MaTeEpPHAJIa
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Tema 1.9
KapGonoBbie
KHCJOTHI U UX
NPOM3BO/IHbIE

1 I'omosiornyeckuii psii mpeaeJbHbIX OTHOOCHOBHBIX KAPOOHOBBIX KUCJIOT. [loHATHE O
KapOOHOBBIX KHCJIOTaX W WX KIacCH(UKAIUsA. DJICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
KapOOKCHUIBLHON Tpynmbl. ['OMOJIOTHYECKHMI psl TPEACIBbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, WX HOMEHKJAaTypa W H30MepHs. MEXKMOJICKYISIpHBIE BOJOPOIHBIC CBSI3U KapOOK-
CHJIBHBIX TPYIII, UX BIUSHUE HA PU3NUECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

XuMHn4ecKkHe CBOHCTBA KapOOHOBBIX KHCJIOT. Peakuuu, WUIIOCTPUPYIOIIUE
KHCJIOTHBIC CBOMCTBAa M WUX CPaBHEGHHE CO CBOMCTBaMH HeOpraHWYecKux Kucior. OOpazoBaHme
(yHK- IUOHAIBHBIX MPOU3BOAHBIX KapOOHOBBIX KUCIOT. Peakiuu srepudukanuu. AHTHIPHUIIBI
KapOOHOBBIX KUCIIOT, UX MOJYYCHHE U TPUMEHEHHUE.

2 Cnoco0bl moJiyyeHHs1 KapOOHOBBIX KHCJI0T. OTae/ibHble MPeICTABUTEIH M HMX
3HayeHue. OOIMe crocoObl MOMYyYEHUS: OKHCICHUE aJKaHOB, AJTKEHOB, MEPBUYHBIX CIIUPTOB,
NBIETHIOB. BakHEWIne TNpenCcTaBUTEeNM KapOOHOBBIX KHUCIIOT, WX OWOJIOTHYECKas pPOJb,
cnenuduyeckrue CrocoObl MONyYeHUs, CBOICTBA W MPHUMEHEHHE MYpPaBbHHOW, YKCYCHOIA,
IIaJIbMUTUHOBOM M CTEAPUHOBOM; AKPWIOBOM M METAaKpPUIOBOW; OJICMHOBOM, JIMHOJIEBOM M
JINHOJIEHOBOM; II1aBeJIEBOM; OEH30MHON KUCIOT

3 Caoxubie 3¢upsbl. CTpoeHHEe 1 HOMEHKJIATypa CIOXKHBIX 3(PUPOB, MEXKKIACCOBAs M30-
Mepusi ¢ KapOOHOBBIMH KucioTaMu. CrocoObl MONydeHHUs CIOXKHBIX 3PupoB. OOpaTUMOCTH
peakuu stepuduranuu U GaKTOphl, BIUAIOININE Ha CMelleHue paBHoBecus. OOpazoBaHue
cnoxHbIX nonamddupos. [onmdTunenrepedranar. JlaBcan kak MpeACTaBUTENh CHHTETHUYE- CKUX
BOJIOKOH. XMMHYECKHE CBONCTBA U IPUMEHEHUE CIOKHBIX 3(PUPOB.

Kupol. Kupsl kak ciaoxabie dGupbl raureprHa. KapOoHOBbIE KUCIOTHI, BXOJSIINE B
COCTaB KHUPOB. 3aBHCHUMOCTh KOHCHUCTEHIIUU >KUPOB OT MX COCTaBa. XHUMHYECKHE CBOWCTBA
JKUPOB: THIPOJIN3, OMBUIEHHUE, THIpUpOoBaHKe. bruosornueckas poiapb KUPOB, UX UCIIOJb- 30BAHUE
B OBITY ¥ IPOMBITIUICHHOCTH.

Couin kap00HOBBIX KHCI0T. Mbiia. CriocoObl OTYy4YEHUS COJIeH: B3aUMOJICHCTBUE Kap-
OOHOBBIX KHCJIOT C METa/lIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHUSMH, COJIIMH; IIEIOYHOMN
TUAPONIU3 CIOXKHBIX 3(UpoB. XUMHUYECKHE CBOWCTBA COJEH KapOOHOBBIX KHCIOT: THIPOJH3,
peakIy HOHHOTO 0OMeHa. Mbiia, CyIITHOCTh MOOIIETo JAeicTBUsS. OTHOIIIEHNE MBLTA K )KECTKOM
Boje. CuHretnueckne Moromme cpenctBa — CMC (meTepreHThl), WX MpEeUMyIle- CTBa U
HEJOCTaTKU.

JlemoHcTpanuu. 3HAKOMCTBO € (U3WYECKMMU CBOWCTBAMM BaXKHEHIIMX KapOOHOBBIX
KUCJIOT. Bo3ronka OeH30MHON KHCIOTHL. OTHOIICHHE Pa3IMYHBIX KapOOHOBBIX KHCIOT K BOJIE.
CpaBHenue pH BOOHBIX pacTBOPOB YKCYCHOW M COJISIHOM KHCJIOT OJUHAKOBOW MOJISIp- HOCTH.
[lonydeHne NpUATHO MAXHYIIETO CIO0XHOro 3¢upa. OTHOLIEHHE CIMBOYHOTO, MOJCOJHEYHOTO,

1,2
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MallMHHOI'O MacCeCJI U MaprapmuHa K 6pOMHOﬁ BOJAC U paCTBOPY IICPMAHIraHaTa Kajius.

IIpakTuyeckasi padora mo teme: M3yueHrne XUMHUYECKUX CBOHCTB KapOOHOBBIX KHCIIOT Ha
pUMepe YKCYCHOM KUCIIOTHI

KonTpoabHas padora

CamocTrosiTesbHasi padora

Tema 1.10

YriaeBoanl

Coaep:xanne y4eOHOT0 MaTepHuajaa

2

IHonsitue 06 yruesoaax. Kmaccudukanus yriaeBogoB. MoOHO-, TU- W TOJHCAXapUabl,
IIPEJCTAaBUTENIN Ka)KJIOM TpYIIbl YriIeBoAOB. buonorudeckas ponb yrJIEBOJOB, UX 3HAYCHHUE B
YKU3HU YeJIOBEKa U 00ILeCcTBa.

Momnocaxapuabl. CTpoeHHe U oNTHYECKas U30Mepus MOoHocaxapuJoB. Mx kiaccuduka-
Ul 110 YMCIYy aTOMOB yIJIepoja W TpHpoJe KapOOHWIbHOH rpymmbl. Dopmynsl Dumepa u
Xeyopca ais U300paxKeHHus MOJIEKYJI MOHocaxapuaoB. OTHeceHue MoHocaxapuaoB kK D- u L-
pany. Baxwneiimue npencraButenn MoHo3. [7I0ko3a, cTpoeHHe ee MOJIEKYNlbl M (husnyeckue
cBorcTBa. Tayromeprs. XUMHUYECKHE CBOMCTBA TIUIIOKO3BI: PEAKLMM IO aJbJACTMIHOM TpyIIe
(«cepeOpsiHOTO 3epKalla», OKUCIEHUE a30THOW KMCIOTOH, TMApUpOBaHue). Peakiuu riroko3sl Kak
MHOT0aTOMHOT'0 CHUPTa: B3aWMOJAEHUCTBUE TIIOKO3bI ¢ ruapokcugoM menu (II) mpu xomuaTHOM
Temreparype M HarpeBaHuu. Pasznuunble TuUnbl OpoXXeHUs (COMPTOBOE, MOJOYHOKHUCIIOE).
I'mroko3a B mpupoae. buosornyeckass poib W NMPUMEHEHHE TIIIOKO3bl. DPyKTO3a KaKk HU30MEp
rI0Ko3bl. CpaBHEHHE CTPOEHHUS MOJIEKYJIbl M XMMHYECKHUX CBOWCTB IUIFOKO3bI U (DPYKTO3BI.
®pykro3a B mnpupoae u ee Ouonornyeckas posb. IleHtos3sl. Pubo3a m ne3okcupubo3a Kak
IIPEJICTaBUTENN allba0NeHT03. CTPOEHNE MOJIEKYIL.

HMucaxapuabl. Ctpoenue nucaxapuao. Croco0 couneHeHus IUKIOB. BoccranaBiuBaro-
€ M HEBOCCTaHABJIMBAIOIINE CBOMCTBA JMCAXapHUJIOB KAaK CIEJICTBUE COWICHEHHS IIMKIIA.
CrpoeHne M XUMHYECKHE CBOMCTBA caxapo3bl. TEXHOJOTMYECKHME OCHOBBI IMPOU3BOJICTBA
caxapo3ssl. JIakTO3a 1 MabT03a KaK U30MEphI CaXxapo3bl.

Moancaxapuapl. Obmee crpoeHue mnonucaxapunoB. CTpoeHHE MOJEKYJIbl Kpaxmana,
aMuJI03a U aMWIONEKTHUH. PU3HYEeCKHEe CBOMCTBA Kpaxmalla, €ro HaxOXKIEHUE B IPHUPOAE U
Ounonoruveckasi ponib. [ TukoreH. XumMmudeckne cBoicTBa Kpaxmaina. CTpOeHHE dJIEeMEH- TapHOTO
3B€HA IIEJUTIOJIO3BI. BiMsiHUE CTpPOCHMsI TOJMMEPHOHN €M Ha (PU3UYECKHEe M XH- MHUYECKHE
CBOMCTBA  MEJUTIONO3bl. [ 'MApONHM3  WEITI0N03bl, 00pa3oBaHUE  CIOXKHBIX  dPHPOB  C
HCOPTaHUYECKUMHU W OpPraHNYCCKUMH KHCIIOTaMH. Ilousitne 00 HUCKYCCTBCHHBIX BOJIOKHAX:
alleTaTHOM IIeJIKe, BUCKO3e. HaxokaeHue B mpupoie U OHOJOTHYecKas pOJb IEIUTIOIO03bI.
CpaBHEHME CBOMCTB KpaxMalia v LEJIJTI0JIO3bI.

1,2
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JemoncTpanun. OOpasipl yrieBo10B U u3aenuil u3 Hux. [lomyyenue caxapara Kaiblus U
BBIJIEJICHUE Caxapo3bl U3 pacTBOpa caxapaTa Kajiblius. B3anmoseiicTBie IoKo3bI ¢
(dhyKCHMHCEpHUCTON KUCITOTOW. OTHOIIEHHE pacTBOPOB caxapo3bl M MasibTo3bl K Cu(OH)2 mpu
HarpeBanuu. O3HaKoMIIeHHE ¢ (PU3NYECKUMHU CBOMCTBAMH KpaxmMaia U 1euitoio3bl. Habyxanue
L[EJUTI0NI03BI U Kpaxmaia B Bojie. [lonydyenne TpuHuTpaTa 1euios03bl. Kosuiekiys BOJOKOH. .

IIpakTHyeckne padoThl MO TeMe: YrieBoabl (BzauMoaeiicTBue TiIFOKO3bI C THIPOKCUIOM MEIU
(IT) mpu paznuuHbIX TeMiiepaTypax. KauecTBeHHas peakiys Ha Kpaxmall.)

HpaKanecmle 3aHATHUSA

KonTpoabsHnasi padora

CamocrosiTesibHas padora

Tema 1.11. AMuHBI,
AMHHOKHCJIOTDI,
0eJIKu

Coaep:kanue y4e0OHOIro MaTepuaJa

|

Knaccupuxanuss u usomepuss amuHoB. [lonstue o6 amunax. IlepBuuHble, BTOpUYHBIE U
TpeTuuHble amMuHbl. Kiaccudukanuss aMMHOB 1O TUIY YIJIEBOJOPOIAHOTO paJuKana M YUCIY
aMMHOTPYII B MoJieKyJie. ['oMosioruueckue pspl IpeAeabHbIX anu(aTHIecKuX U apOMaTHUYECKUX
aMUHOB, U30MEpUsl U HOMEHKJIATypa.

XHMHYECKHE CBOMCTBA aMHHOB. AMMHBI KaK OpPraHMYECKHE OCHOBaHHUS, MX CPABHEHHE C
aMMHaKOM W JIpyTUMH HEOPraHMYEeCKMMM OCHOBaHUSMHU. CpaBHEHHE XHUMUYECKHUX CBOMCTB
ann(paTHUECKUX U apoMaTUYeCKUX aMHHOB. OOpazoBaHHe aMUI0B. AHUIMHOBBIE 22 KPacUTEINH.
[lonsATHE O CHHTETMYECKHX BOJOKHaX. llosmamuiabl M monMaMuIHBIE CUHTETHUYECKHE BOJIOKHA.
IIpumeHnenne u nojyyeHue amuHoB. [lonyuenue amuaoB. Pa6otel H. H. 3ununa.

AMUHOKMCIOTHI. [ToHsITHE 00 aMUHOKHCIIOTaX, UX KIacCU(pUKaIus U ctpoeHrne. Onruyeckas
n30Mepus 0-aMUHOKHCIIOT. HoMeHknaTypa aMuHOKHUCIIOT. J{BOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX
CBOWCTB aMUHOKHCIIOT U €€ MpUUYuHbL. bunoisipasie noHbI. Peakunn konaeHcanuu. [lentuanas
cBs13b. CHHTETUYECKUE BOJIOKHA: KanpoH, dHaHT. Kiaccudukanus BoiokoH. [lomydenne
AMUHOKHCIIOT, UX TTPUMEHEHNE U Onoornueckasi yHKITHS.

Beaku. benku xak npuponansie nonumepsl. [lepBuunas, BTopuyHas, TpeTUYHAS U YETBEPTUUHAS
CTpYKTyphl OenkoB. OuOpwIsipHble U TIOOYyIspHbIe Oenku. XUMHYECKHE CBONCTBA OENKOB:
TOpeHwue, JeHaTypaius, THAPOIIN3, KAUYeCTBEHHbIE (IIBETHBIC) peakiuu. buonorunueckue GyHKINH
OeNKoB, WX 3Ha4YeHHE. benku kak KoMnoHeHT numiy. [Ipobaema 0eTKOBOTO TOJIOMaHUS U TIYTH €€
peuieHusl.

JemoncTpauuu
du3nuecKre CBOMCTBAa METUIAMUHA: arperaTHOE COCTOsTHUE, 1IBET, 3aMax, OTHOUICHUE K BOJIE.
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l'openune metmwiiamuna. BzanmoieicTBre aHWIMHA U METHJIAMUHA C BOJIOM U KUCJIOTAMMU.
OxpamrBanue TKaHeH aHWJIMHOBBIMU KpacuTelsiMu. OOHapykeHue (QyHKIIMOHATBHBIX TPYI B
MOJIEKYJIaX aMUHOKHUCIIOT. HelTpanu3anus menoyn aMuHOKUCIIOTON. HelTpanu3anus KuciaoTsl
aMUHOKHCIIOTON. PacTBOpeHMe U OCaKICHIE OSIKOB.

IIpakTnueckas padora Xumuueckue cBoiictsa benkos

HpaRTn'{ecmle 3aHATHUSA

KonTtpouabnas padora

CamocrosiTesibHas padoTa

Tema 1.12
A3oTcoaeprkamme
reTepoluKJInYecKue
coeTHHEHHUSs.
HyxkJienHoBbIE
KHCJIOTBI

Coaep:xanue yueOHOro MaTepuaJia

1 HyxkJienHoBbIe KHCA0TBI. HyKkinenMHOBBIE KUCIOTHI Kak NpUpOAHbIE monumepbl. Hy-
KJIeoTuabl, ux crpoenue, npumepsl. AT® u AJID, ux B3auMompeBpalieHUEe U POJib ITOTO
rpoliecca B IpUpoJe.

2 [Tonstue IHK u PHK. Ctpoenue JIHK, ee nepBuuHas u BTOpu4Has CTpyKTypa. PaboTsl
®.Kpuka un JI.Yorcona. KommiuemeHTapHOCTb a30THCTBIX OCHOBaHuM. Pemmkanumsa JIHK.
Ocobennoctu crpoenust PHK. Tunet PHK u ux Ouonormueckue ¢ynknuu. Ilonstue o
TPOMYHOM KoJie (KOJIOHE).

3 buocunTtes Genka B kxuBOH KiieTke. ['eHHas nHxeHepus U 6uorexHosorus. TpaHCTeHHbIE
(hopMBbI pacTeHUH M JKUBOTHBIX
JdemoncTpaumu.  Mogenu  MOJEKYJd  BaXHEWIIMX  rerepouukinoB.  Kosmeknus

reTEPOLMKIMYECKUX COeNMHEHUN. JleficTBHE pacTBOpa MUPUAMHA Ha MHIAMKATOp. B3anmoneicteue
NUpHUINHA C COJNSHOW KuciIoToM. Mogens wmosekynsl  JIHK, nemoHcTpanusa npuHUuMNa
KOMIUIEMEHTAPHOCTH a30THCTHIX OCHOBaHUU. OOpa3Isl MPOIYKTOB MUTAHUS U3 TPAHCTEHHBIX (HOopM
pacTeHui W KUBOTHBIX. JIekapcTBa M mpenapaThl, U3TOTOBJICHHBIE METOAAMU T€HHOW WHXKEHEPUHU U
OMOTEXHOJIOTHH.

JlaGopaTopHbie paGoThI

IIpakTHyeckas padora

KonTtpouabHnas pa6ora

CamocrosiTesibHas padoTa 1o reme

Conep:kanue y4ye0OHOro Mmarepuasa
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Tema 1.13.
Buojgornyeckn
AKTHBHbIE
COeIUHEHU S

1 ®epMmenThl. [lonsaTue o gpepMeHTax Kak 0 OMOJIOTMYECKUX KaTalu3aTopax OeIKOBOMH
npupoasl. OcOOEHHOCTH CTPOCHHS W CBOWCTB B CPaBHEHMHM C HEOPTaHWYECKHMMHU KaTalld-
3atopamu. Knaccudukarus dpepmeHToB. OCOOEHHOCTH CTPOSHUS M CBOMCTB (pepMEeHTOB: 23
CENEKTUBHOCTh M 3()(HEeKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (DEPMEHTOB OT TEMIEpaTyphbl U
pH cpenpl. 3HaueHne pepMEeHTOB B OMOJIOIMH U IPUMEHEHUE B IPOMBILIUIEHHOCTH.

Buramunsl. [lonstue o Butamunax. Mx knaccuukanus u od6o3znauenue. Hopma mo-
Tpebienuss BuTaMuHOB. BopopacTBopumbie (Ha mpumepe ButamuHoB C, rpynnsl B u P) u
KUPOpAacTBOpUMBIE (Ha nmpuMmepe BUTaMuHOB A, D u E). ABUTaMUHO3bI, TUIIEPBUTAMUHO3bI U
TMIIOBUTAMUHO3BI, UX NPO(UIAKTHKA

2 T'opmonsl. TloHsATHE 0 TOPMOHAX Kak OMOJIOTHYECKH AKTHBHBIX BEIIECTBAX, BBIMOJ-
HAIOUIMX SHIAOKPUHHYIO PEryJIsiLUI0 SKU3HENESITeNbHOCTH opranuzMoB. Kiaccugukanus
TOPMOHOB: CTEPOUIBI, IPOU3BOIHBIE AMUHOKHCIIOT, MOJHUIIETITHAHBIE  OCIKOBBIE TOPMOHBI.
OtnenbHbIe IPEICTaBUTEININ: SCTPAIUOI, TECTOCTEPOH, MHCYJINH, aIpCHAIIMH.

JlekapcrBa. [loHsTHE 0 JIeKapcTBaX Kak XUMHUOTEpaNeBTUUECKUX MpenapaTax. KpaTkue
UCTOPUYECKHE CBEECHUS O BOSHUKHOBEHUH U PA3BUTUU XUMHOTEpANMU. I'pymIibl IeKapCTB:
cynb(aMupl (CTPENTONNT), AHTUOMOTHKY (IEHULIMIUINH), aHTUITUPETHKH (aCTIUPHH),
aHAJIT€TUKY (aHAIBIMH). MeXaHu3M JeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX MpenapaTos,
CTPOEHUE MOJIEKYJI, IPOTHO3MPOBAHUE CBOMCTB HAa OCHOBE aHAJIN3a XUMHUYECKOI0 CTPOCHHUS.
AHTHOMOTHKH, UX KJIacCU(UKALNA IO CTPOCHUIO, TUITY U CIIEKTPY AeicTBUs. be3onacHble
CH0COObI NPUMEHEHUS, JIEKAPCTBEHHBIE ()OPMBI..

1,2

Jemoncrpanuu. CpaBHeHHe ckopocTH pasznoxkeHus H202 mopn geiictBuem ¢epmeHTa
Karajgazpl W Heopranuuyeckux katanuzaropoB: KI, FeCl3, MnO2. OOpa3upl BHUTaMHUHHBIX
npemnaparoB. I[TomuBuramunsl. Mmmoctpauuu ¢ortorpaduil )KMBOTHBIX C pa3iU4YHBIMH (popMamMu
aBUTaMMHO30B. [lnmakat c¢ u300pakeHHEM CTPYKTYpPHBIX (OpMyN 3CTpaauosa, TECTOCTEPOHa,
anpeHannHa. B3aumoneiictBue anpenanuHa c pactBopoM FeCl3. benkoBas mpupoja HHCYIHHA
(uBetHas peakmus Ha Oenku). [lmakaTel uaum KogorpamMMmbl ¢ GopMyiIaMu aMujia CyJIb(paHUIOBOU
KHUCJIOTHI, JUTHApO(ONnMeBol U  JOXHOM AUrHAPOGOIUEBON KHUCIOT, OCH3WJINEHUIMIINHA,
TETPALMKINHA, [Ie)OTaKCUMa, aClIUPUHA.

JlabopaTopHbIe ONBITHI:

IIpakTnyeckas padora

KonTtpoJus u 0000menune mo reme: Kuciopoacoaepskamue opraHn4yecKue BemecTsa

Camocmoamenvhuas paboma no meme
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Pa3zgen 2. Oomasa u
HEOpraHu4YecKas
XUMHUSA

2.1. Xumuss — Hayka
0 BellecTBax

Conep:kanue y4eOHOTro MaTepuaa

1

CocraB BemecTBa. XuMudeckue 31aeMeHTHl. CrOCOOBI CyIIECTBOBAHUS XHMUYECKUX 3Je-
MEHTOB: aTOMBI, TIPOCThIE U CIIOKHBIC BEIIECTBA. BemiecTBa MOCTOSIHHOTO U MEPEMEHHOTO
cocTaBa. 3aKOH IIOCTOSIHCTBA COCTaBa BeIIECTB. BelecTBa MOJIEKYISIPHOTO M HEMOJIEKY-
asipHoro crpoeHus. CrocoObl OTOOpaKEHUS MOJIEKYJ: MOJEKYJSPHbIE MU CTPYKTYpHBIE
(dhopmysel; mapocTepKHEBbIE W MacmTabHble TpocTpaHcTBeHHbIE (CTroapra — bpurieba)
MO/JIEIIA MOJIEKY.

N3mepenue BemecTBa. Macca aTOMOB W MOJEeKyld. ATOMHas eauHuna maccel. OTHOCH-
TEJIbHBIC aTOMHAs W MOJICKYJspHas Macchl. KoIMYecTBO BemIecTBa M CAMHHIIBI €r0 H3Me-
pEHUS: MOJIb, MMOJIb, KMOJIb. Uniciio ABoraapo. MomnsipHast Macca.

ArperaTHble COCTOSIHMSI BellecTBa. TBeproe (Kpucrajuimyeckoe U aMmopgdHoe),
KHUJIKOE U ra3000pa3HOe arperaTHble COCTOSHUS BEIIeCTBA. 3aKOH ABOTapo U €ro CIEACTBUS.
ModsipHbIii 00bEM BEIIECTB B Ta3000pa3HOM cOocTOSSHHUA. OOBETMHEHHBIH Ta30BBI 3aKOH U
ypaBHeHue MenpeneeBa — Kinanelipona.

1,2

Cmecu BCIIECTB. Pazmuuns MCKAY CMCCIMHU U XHUMHUUYCCKMMHU COCIMHCHUSIMU.
MaccoBas u 00beMHast JO0JIM KOMIIOHCHTOB CMCCH..

JemoncTpanuu. OmbITh, WIIIOCTPUPYIONIME 3aKOH COXpaHEHUs Macchl BemiecTB. Habop

MojieTieil aTOMOB M MolleKyl. HekoTopsie BemiecTBa KOIMYeCTBOM B 1 Mosib. Mojienb MOJISIpHOTO
o0BeMa ra3os.

JlaGopaTopHbIie ONBITHI.

IIpakTnueckas padora:

KonTtposabnas padora

Camocmosmenvhnas pa6oma no meme

Tema 2.2. CTpoenue
aTtoma

Conep:kanue y4e0OHOIro MaTepuaa

1

ATOM — ci0Hasi yactuna. Jloka3zaTelbCcTBa CIOKHOCTU CTPOEHHUSI aTOMa: KaTOJHBbIE U
peHTreHoBcKkue Jyud, (potoddpdext, paarnoakTUBHOCTh, dMekTponu3. [lnanerapHas mozens
atoma D.Pesepdopma. Crtpoenne aroma mo H.bopy. CoBpemeHHBIE mpeiCTaBICHUS O
cTpoeHuu aroma. KopnycKynsipHO-BOJHOBOM Jyajanu3M YacTUIl MUKPO- MUPA.

CocraB aromHoro siapa. HykioHbl: TIpOTOHBI W HEUTPOHBI. M30TOMBI W HYKIWIBIL.
Y CcTOWYHUBOCTS SATIEP.

1,2
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2 DJIeKTPOHHAsA 000J104Ka aTOMOB. [loHATHE 00 AIEKTPOHHOW OPOUTANIM U SJIEKTPOHHOM
obnake. KBaHTOBBIE ymClia: TIaBHOE, opOHWTambHOE (MMOOOYHOE), MATHUTHOE U CIHHOBOE.
Pacrnipenienienrie 3MEKTPOHOB IO SHEPreTHUYECKUM YPOBHSM, MOJYPOBHSIM U OpOUTAISAM B
COOTBETCTBUH C NMPUHIIMIIOM HauMEHbIIEH sHeprun, npunuunom Ilaynu u npasunom ['yHaa.
DNeKTpOHHBbIE KOH(MUTYpaIlM aTOMOB XUMHUYECKHX AJIEMEHTOB. BalleHTHbIE BO3MOXKHOCTH
aTOMOB XMMHUYECKHX JJIEMEHTOB. DIIEKTPOHHAS KIacCU(DUKAIIST XUMHUECKUX DJIEMEHTOB: S-,
p-, d-, f-a11eMeHTHI.

Jemonctpauuu. @otoddpdext. Monenu opburaneit paznuaHon GopMbl

JlabGopaTopHbie ONBITHI.

KonTposbHble padoTsbl

IIpakTnyeckas padora:

Camocmoamenvnas paboma no meme
Koncyabranuu

2.3. [lepuoguyeckuii
3aKOH U
Iepuoauyeckas
CHCTEMa XUMHYECKHX
ssaemenToB /1. U.
MenpgeneeBa

Conep:xanue yueOHOro MaTepuaJa

OTkpbITHE NEepHOANYECKOro 3aKkoHa. [Ipeanockliku: HakomIeHHe (aKkTOIOrHYECKOro Marepuana,
pabotsl npemmectBeHuukoB (M. B. JleOepeiinepa, A. O. llankyprya, k. A. Heronenaca, JI. 1O.
Meiiepa), cve3n xumukoB B Kapincpya, nuunoctHele kadectBa J1. Y. MenaeneeBa. Otkpoitue /1. U.
MenpeneeBbim [leproanyeckoro 3akoHa.

Ilepnonnyecknii 3ak0H M crpoeHue aroma. M3oronbl. COBpEMEHHOE NOHATUE XUMHUYECKOTO
aneMmeHTa. 3akoHoMmepHocTh [.Mo3znu. CoBpemeHHass ¢opmynupoBka Ilepuonudeckoro 3akoHa.
Ilepnoanueckas cucreMa U crpoeHre aroma. GU3nuecknii CMbICH MOPSAKOBOIO HOMEPA JIEMEHTOB,
HOMEpPOB Ipynnsl U nepuona. Ilepnonndeckoe M3MeHEHHE CBOMCTB 3JIEMEHTOB: pajuyca aToMa;
SHEPrUM HWOHM3ALMM; DJIEKTPOOTPULATENbHOCTH. IIpUUMHBI H3MEHEHMsI METAJUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB JJIEMEHTOB B TIpyINIax M Mepuojaax, B TOM YHucie OOJBIIUX H
cBepxOonpimmx. 3Hauenue [lepuoandeckoro 3akoHa u Ilepuonmyeckoil cucTEMBl XHMHUYECKHUX
anemeHToB J[.M1.MeHeneeBa 1 pa3BUTHS HAYKH U IOHUMAHUS XUMUYECKON KAPTUHBI MUPA.

JemoncTpanun Paznuunble BapuaHThl Ta0uIb! [leproanyueckoil cucTeMbl XUMUYECKUX DIIEMEHTOB
J1. 1. MenneneeBa. O6pa3iibl MPOCTHIX BEIIECTB OKCHUIOB U THAPOKCUIOB AnieMenToB III meprona.

JlabGopaTopHbIe ONBITHI.

1,2
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IIpakTuyeckas padora:

KonTpoabHas padora

Camocmoamenvnasa paboma no meme
Koncyabranuun

2.4. CTtpoenue
BelllecTBa

Conep:kanue y4eOHOIro MaTepuaa

IonsiTHe 0 XUMHYECKOH CBA3M. TUIBI XUMUYECKUX CBSI3€M: KOBAJICHTHAs, MOHHAsS, METAaJUINYECKast
u BojoponHas. KoBaneHTHas XuMH4Yeckas CBsi3b. J[Ba MexaHuW3Ma OOpa30BaHHsI ITOW CBSI3M:
OOMEHHBIH U JOHOPHO-AKIENTOPHBIA. OCHOBHBIE MMapaMeTPhl ATOTO TUIA CBSI3U: JUIMHA, IPOYHOCTb,
25 yroj CBsi3U WM BaJIGHTHBIA yroi. OCHOBHBIE CBOMCTBAa KOBAJICHTHOW CBSI3M: HACBIIIEHHOCTb,
MOJIAPU3YEMOCTh U MIPOYHOCTh. DJIEKTPOOTPHUIATEILHOCTh U KiacCU(UKaIMs KOBAJCHTHBIX CBs3ei
[0 3TOMY IIPU3HAKY: IMOJSAPHAST M HENOJApPHAs KOBAJEHTHbIC CBs3U. [lONApHOCT CBS3M U
MOJIAPHOCTh MoJIeKyJbl. Crnoco0 mepeKkpbIBaHUS JIIEKTPOHHBIX oOpOuTanel u kinaccuukamus
KOBAJIEHTHBIX CBA3€H IO ATOMY MPHU3HAKY: G- U T-CBA3U. KpAaTHOCTh KOBAJIEHTHBIX CBS3€H M
KinaccupuKalus WX MO ATOMY IMPHU3HAKY: OJAUHAPHBIC, JBOWHBIC, TPOWHBIEC, MOIYTOPHBIC. THIIbI
KPUCTAJUIMYECKUX PEIIETOK Yy BEHIECTB € 3TUM THUIIOM CBS3U: aTOMHBIE M MOJEKYJIAPHBIE.
Du3nyecKre CBOKMCTBA BEIIECTB C ITUMU KPUCTAIUIMYECKUMHU PELIETKAMU.

Honnasi xummyeckasi cBsi3b. KpaliHMil Cily4ail KOBaJ€HTHOM MHOJSAPHOM CBsA3M. Me- XaHM3M
00pa3oBaHMsl MOHHOW CBsI3U. MOHHBIE KpUCTAUIMYECKHUE PEIIETKH U CBOMCTBA BELIECTB C TAaKUMH
KpHUCTAJUIAMM.

Merajaauyeckass XuMu4eckasi cBsi3b. OcoObIil THUN XMMHUYECKOH CBS3M, CYLIECTBYIO- LU B
MeTaliax M crjaBax. Ee oTiauuMs U CXOJACTBO C KOBAJIEHTHOM M MOHHOM cBs3siMu. CBolcCTBa
METaJUIMYECKON CBA3U. MeTalnmmyecKue KpUCTaNIMYeCKUE PELIETKH U CBOMCTBA BEILECTB C TAKUMHU
KpHCTaJUIaMH.

Bonopoanasi xumuueckasi cBsi3b. MexaHusMm oOpa3oBaHus Takoil cBs3u. Ee kmaccudu- xarms:
MEXMOJIEKYJISIPHAs. U BHYTPUMOJIEKYJISIpHAsE BOAOPOAHBIE CBA3U. MOJEKYIsIpHbIE KPUCTAJUIMYECKUE
pemeTku i 9TOro Tuma cBa3u. Dusudyeckue CBONCTBA BELIECTB C BOJOPOJHOM CBS3BIO.
buonoruueckas posib BOJOPOJAHBIX CBsI3€H B OpraHU3alluu CTPYKTyp OuomnonumepoB. Ennnas
[IpUPOJa XUMHUUYECKUX CBS3CH: HAJIMYUE PA3JIMYHBIX TUIIOB CBS3€Hd B OJHOM BEILECTBE, IEPEXOL
OJIHOTO THIIA CBSI3U B IPYIOM U T. 1.

KommuiekcooOpa3oBanme. [loHATHE O KOMIUIEKCHBIX COEIMHEHUsIX. KoOOpauHAMOHHOE YHCIIO
KOMIUTEKCOOOpa3oBaTens. BHyTpeHHsiss u  BHemHss cdepa komruiekcoB. Homenkiarypa
KOMIUIEKCHBIX coequHeHn. VX 3HayeHue.

1,2

23




JeMoHcTpanuun Mojend MOJIEKYT pa3Iu4yHON apXUTEKTyphl. Mojenu u3 BO3AYIIHBIX IIApPOB
MPOCTPAHCTBEHHOTO  PACIOJIOKEHHUST  sp-, Sp2-, sp3- ruOpunHeix opOutaneii. Moxenu
KPUCTAUTMYECKUX PEHIETOK pa3auvyHoro tuma. Moaenu monekyn JIHK u Genka.

JlaGopaTopHbIe ONBITHI
IIpakTuyeckas padora
KourpoasHnas padora
CamocTrosiTesqbHasi padoTa o reme
Koncyabranuun

2.5. lMoammepwbl

Coaep:xanue yueOHOro MaTepuaJia

Heoprannueckue mojaumepsl. [lonnmepbl — IpocTbie BEIIECTBA ¢ aTOMHOM KPUCTaJl- JTMYECKON
PELIETKOM: alJIOTPONHBIE BHIOM3MEHEHHUs yriepopa (anmas, rpadur, kapOuh, ¢ymiepes,
B3aMMOCBSI3b TMOpUIM3AlMM OpOUTANel y aTOMOB yriepoja C HPOCTPAHCTBEH- HbIM CTPOCHHEM
AJUTOTPOMHBIX MOJM(HKAINN); CEIeH M TEIUTYp Leno4YeyHoro crpoeHus. [lomumepsl — ciiokHBbIC
BEIIIECTBA C aTOMHOMN KPUCTAJUIMYECKON PEIeTKON: KBapll, KpeM- He3eM (IUOKCHUIHbIE COCIUHEHUS
KpeMHUs1), KOpYyHJ (OKCHJ aJIOMUHHUS) U QJIIOMOCWIMKATBl (IIOJEBBIE ILINAThI, CIKOAA, KAOJHUH).
Musepainsl 1 ropHsle nopozsl. Cepa miaactuueckas. MuHepalbHOE BOJIOKHO — acOecT. 3HaueHHe
HEOpPraHUYECKUX MPHUPOJHBIX MOJIUMEPOB B (OPMUPOBAHHUU OJHOW M3 TE€OJOTMYECKHX 000J0YeK
3emin — auTochepsl.

Oprannyeckne mojumepsbl. CriocoObl UX MOIYYEHMS: PEAKIUH HOJUMEpPU3ALMM U peak- LU
NOJINKOHAEeHCaUU. CTPyKTyphl MOJUMEPOB: JIMHEHHBIEC, Pa3BETBICHHBIE U IPOCTPAH- CTBEHHBIE.
CrpykTypupoBaHHe IOJUMEPOB: BYJIKAaHU3ALUA KaydyyKoB, ayOjieHHue O€JIKOB, OTBEp)KIECHUE
MOJIMKOHICHCAIIMOHHBIX nosinMepoB. Kiaccudukanus noauMepoB Mo pa3InyHbIM TPU3HAKAM.

HemoncTpauun Komnekuuu IuiactMacc, KaydykoB, BOJIOKOH, MHUHEpPAJIOB M TOPHBIX MOPO/I.
MuHepaapHOE BOJIOKHO — acOecT — u m3aenus u3 Hero. Mojaenu monexyn oenxos, JJHK, PHK.

JlabopaTopHbIe ONbITHI
IIpakTnyeckas padora
KonTtpoabHnas pa6ora
CamocrosiTesibHas padoTa 1o reme
Koncynbranumn

1,2

Conep:kanue y4e0OHOIro MaTepuaa
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2.6. [lucnepcHble
CHUCTEMBI

IlonsiTue o AucnepcHbIXx cucremax. Kiaccudukanus IUCIEPCHBIX CHUCTEM B 3aBHCHUMOCTH OT
arperaTHOro COCTOSIHHSI TUCTIEPCUOHHOW Cpeabl W AWCIEPCHOW (has3pl, a TaKKE MO pa3Mepy HX
yactull. ['pyOoaucriepcHble CUCTEMBI: SMYJIbCUUM W CYCHEH3UH. TOHKOAUCIIEPCHBIE CHUCTEMBbI:
KOJUIOUJIHBIE (30JIW W TeJIM) U HUCTUHHBIC (MOJEKYJSIPHBIC, MOJIEKYJISPHO-UOHHBIE W HOHHBIE).
Dddext Tunnpans. Koarymnsmus B KOJIIOUIHBIX pacTBopax. CHHEpe3Hc B relisix

3HaveHHe UCNEPCHBIX CHCTEM B KHBOW M HEKHUBO MNPUPOAEe M TNPAKTHYECKON JKU3HH
yeJioBeKa. DMYJIbCUU M CYCIIEH3UMH B CTPOUTENBCTBE, MHINEBOM M MEIUIIMHCKON IPOMBIII-
JIEHHOCTH, KOCMeTUKe. brosornueckue, MEIUIIMHCKUE U TEXHOJIOTHYECKUE 30J1M. 3HAUCHHE Teliel B
OpraHM3aliy KUBOW Marepuu. buonornueckue, MUIieBble, MEAUIIUHCKUE, KOCME- TUYECKUE TEIIH.
Cunepe3uc kak (axkTop, ONpPEENSIOIMMNA CPOK TOJHOCTH MPOAYKIIMM Ha OCHOBE TIeleH.
CBepThIBaHHE KPOBU KaK OMOJOTHYECKHI CHHEPE3NC, €ro 3HaYCHHE.

JdemMoHcTpauuu Buiabl TUCHIEPCHBIX CUCTEM M HMX XapaKTepHble npu3Haku. lIpoxoxkneHue nyda
CBETa 4Yepe3 KOJUIOUIHBIC U UCTUHHBIE pacTBOphl (3 dext Tunans).

JlaGopaTopHbIe ONBITHI
IIpakTuyeckas padora
KonTtpouabHnas padora
CamocrosiTesibHas padoTa o Teme
KoHncyabranuu

1,2

2.7. Xumuueckue
peakuun

Conep:xanue yueOHOro MaTepuaJa

Kinaccndukannsa XUMHYECKHX peaKluil B OPraHu4ecKol U Heoprann4yeckoi xumuu. [lonsartue
0 XMMHYECKOM peakunuu. Peaknuu, uaymue 0e3 HM3MEHEHMs] KadeCTBEHHOI'O COCTaBa BEILECTB:
aJUIOTpONU3anusa U u3oMepusanus. Peakuuu, uaymue ¢ I3MEHEHUEM COCTaBa BELIECTB: 110 YHUCIY U
XapakTepy pearupyroumux U oO0pa3yroluXcs BeIecTB (pa3lloKeHHs, COEIWHEHUs, 3aMelIeHMUS,
0o0MeHa); 10 M3MEHEHHUIO CTENEeHeW OKHCICHHS 3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE U
HEOKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIuu); 1Mo  TerioBoMy  3ddekry (9k30- ©
SHIOTEpMHUYECKHE); MO (a3e (roMo- W TeTeporeHHble); MO Ha- MpaBieHUI0 (oOpaTuMble U
HeoOpaTHMBbIE); 0 HCIONb30BAHUIO KaTalu3aropa (KaTaIUTUYECKWE M HEKaTaJUTHYeCKHe); IO
MEXaHU3MY (paJuKaJbHbIE, MOJIEKYJIIPHBIE U HIOHHBIE).

BeposiTHOCTH NPOTEKAHUA XMMHUYECKHMX peakuuil. BHyTpeHHss 3Heprus, sHTanenusd. TerioBon
s dexT XuMUYecKHX peakiuid. Tepmoxumuueckue ypaBHeHus. CTaHIapTHAs SHTAIBINS PEaKIUid 1
oOpazoBanwus BemiecTB. 3akoH ['. 1. T'ecca u ero cieactBusi. DHTpomus.

Cxopoctb xumuyeckux peaknuid. IlonsaTue o ckopoctu peakuumii. CkopocTh TOMO- H
TFETEPOTeHHON peakuuu. JHeprus akTuBalMu. MDAKTOPHI, BIUAIONIME HA CKOPOCTh XHWMHYECKOH

1.2
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peaknuu. [Ipupona pearupyromux Bemects. Temneparypa (3akon Baut — ['odda). Konunenrparus.
KaranuzaTopbl 1 karamu3: roMO- M T€T€pOTreHHbIN, X MeXaHu3Mbl. DepMeHThI, UX CpaBHEHHE C
HEOPraHMYECKUMHU  KaTajJu3aTopaMu. 3aBUCHUMOCTb CKOPOCTH pEakUuid OT IOBEPXHOCTU
CONPUKOCHOBEHUS PEarupyromnX BEIIeCTB.

Oo0paTuMocTh XMMHYECKHX peakunuii. Xummuuyeckoe paBHoBecue. [loHsITHE O XUMHYECKOM
PaBHOBCCHUU. PaBHoBecHbIC KOHLICHTpAaIuu. I[I/IHaMI/I‘IHOCTb XUMHUYCCKOI'0 paBHOBCCHA. (DaKTOpBI,
BIUSIIOLIME HAa CMEUICHHE paBHOBECHs: KOHIIGHTpalus, aBjieHue, Temmeparypa (mpuHuun Jle
[llaTenne).

Jemoncrpauuu IIpespamenue kpacHoro ocdopa B Genblif; kucioposaa B 030H. Mozenu Oyrana u
n3zobyrana. [lomydyeHune Kuciopojga W3 TEPOKCHIA BOAOPOAA M BOJBI, JACTHIpATAIMS STaHOJIA.
Henouka npepamennii P — P205 — H3PO4; cBoiicTBa YKCYCHON KHCIIOTBI, pEAKIIMH, UAYIIHE C
o0pa3oBaHMEM OCajKa, ra3a M BOJBI; CBOWCTBA METAJIOB, OKHCICHHE QJIbJETHAA B KUCIOTY U
cnupTa B anpAeruja. Peakuumum TropeHMs; peakUud SHAOTEPMHUYECKHE Ha MpHUMEpe peakLuu
pasznokeHus (3TaHoja, KATMHHOW CeIUTPBI, OMXpomMaTa aMMOHMSI) M SK30TEPMUYECKHE HA IPUMEpPE
27 peakuuil coenuHeHus (oOecuBeuMBaHHE OpPOMHOW BOJBI M PACTBOpa IE€pPMAaHraHaTa Kajus
STWJIEHOM, TallleHHe W3BECTH U [1p.). B3aummoneiicTBue 1UHKa ¢ pacTBOpaMHU COJISHOM U CEpHOM
KHCIIOT TIpY DPAa3sHBIX TEMIEPATypax, Pa3HbIX KOHILEHTPALMSIX COJITHOM KHCIIOTBI; PAa3JIoKEHHE
MepoKcHUia KUCIopoJa ¢ moMolibio okcuaa Mapranua (IV), xaramasel cbIporo msica ¥ ChIpOTro
kaptodens. B3auMoneiicTBue uHKa pa3iMyHON MOBEPXHOCTH (TOPOILIKA, MBUIM, TPaHyJl) C KHCIIO-
Tol. Monenp «xumsmero ciosi». Cmemnienue paBHoBecus B cucteme: Fe3+ + 3 CNS- «——
Fe(CNS)3; ombuieHHE KHUPOB, peakuy dTeprUPpUKaUU. 3aBUCUMOCTb CTENEHU JIEKTPOIUTHUECKON
JUCCOLMAIMN YKCYCHON KUCIIOTHI OT pa30asnenusi. CpaBHenue coictB 0,1 H pactBopoB cepHoil u
CEpPHUCTOM KHUCJIOT; MypPaBbHUHON U YKCYCHOM KHMCJIOT; TUAPOKCUIOB JIUTHSI, HATPUsI U KaJIusl.

IIpakTnuyeckas padora Peakiuu, uaymme ¢ o00pa3oBaHUEM 0CaJKa, ra3a MU BOJbI
KonTtpoabHnas pa6ora

CamocrosiTesibHas padoTa 1o reme

Koncynbranumn

2.8. PacTBOpBI

Conep:xanue yueOHOro MaTepuaJa

IlonsasTme o pacrBopax. @Pu3NMKO-XMMHYECKas IPUPOAA PACTBOPEHUS U  PacTBOPOB.
BsaumopeiicTBue pacTBOpUTENsl U PacTBOPEHHOro BeriecTBa. PacTBopuMocTh BemiecTB. CriocoObl
BBIPQKCHUSI KOHLIEHTPALIMK PAacTBOPOB: MAccoBas J10JI1 PAacTBOPEHHOIO BellecTBa (IPOLEHTHAs),
MOJISIPHASL.

Teopus 3JIEKTPOJUTHYCCKON AMCCONUANUM. MeXaHu3M JUCCOLMALMU BEIIECTB C Pa3JIUYHBIMU
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TUIIAMM XUMHUYECKUX CBsi3edl. Bkiax pycckux ydyeHbIX B pa3BUTHE IPEACTaBICHUN 00
MEKTPOIUTUYECKOW  auccounanuu. OCHOBHbIE  IIOJIOKEHUST TEOPUU  AJIEKTPOJIMTUYECKON
mucconnanuu. CreneHb 3J1eKTPOJUTHYECKON AUCCOLUay U (akTopsl ee 3aBUCUMOCTU. CUIIbHBIE U
cpenHue ieKTpoiauThl. Juccounanus Boasl. Bogoponanslil nokasatens. Cpena BOAHBIX pacTBOPOB
JIeKTPOIUTOB. Peakiiun oOMeHa B BOAHBIX PACTBOPaX 3JIEKTPOJIUTOB.

I'uaposn3 kak o0MeHHBbIH nmpouecc. HeoOpaTuMblii THAPOIN3 OPraHUYECKUX M HEOPraHMYECKUX
COEJMHEHUIl M €ro 3HaueHUe B IPAKTHUECKOW IeATeNbHOCTH uesoBeka. OOpaTHMbI Tuaposu3
coneil. Ctynenyarsiii rugponus. Ilpakrnueckoe npumeHeHue ruaposinsa. ['uapoan3 opraHMuecKux
BellecTB (OENKOB, JKUPOB, YIJIEBOAOB, MOJUMHYKICOTHA0B, AT®D) u ero Ouojoruueckoe u
npakTuieckoe 3HaueHne. OMplUIeHUE )XUpoB. Peakuust arepuduxanmm

JdemoncTpanun CpaBHEHHE 3JEKTPONPOBOJHOCTH  PACTBOPOB  3JIEKTPOJUTOB. (CMmenieHue
pPaBHOBECHS JMUCCOLMAIMH CIa0bIX KHUCIOT. MHIMKATOpHl M M3MEHEHHWE MX OKPACKH B Pa3HBIX
cpenax. CepHOKHUCHBIH H (QEepMEHTaTHUBHBIA THAPOIU3 YIJIeBOAOB. [uaponn3 kapOOHATOB,
Cynb(aToB M CHIMKATOB INEIOYHBIX MeETa/uIoB; HUTparoB cBuHna (II) wim nwHKa, XJjopuna
aMMOHMUSL.

JlaGopaTopHbie ONbITHI
IIpakTnyeckas padora
KonTtpoabnas padora
CamocrosiTesibHas padoTa o Teme
KoHncyabranuu

2.9. OkucauTeIbHO-
BOCCTAHOBUTCJJIBbHBIC
peakuum.
DJIEKTPOXUMHYECKH e
npouecchl

Conep:xanue yueOHOro MaTepuaJa

OKuCINTEIBHO-BOCCTAHOBUTE/IbHBIC peaknuu. CreneHb okuciaeHus. BoccranoButenun u
okuciaurenu. OKHUCIEHHE M BOCCTAHOBJIEHUE. BakHeilne OKHUCIMTENH U BOCCTAHOBUTEIH.
BoccranoBuTenbHBIE  CBOMCTBA  METAUIOB —  MPOCTBIX  BemecTB. OKHUCIUTENBHBIE W
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAIJIOB — MPOCTHIX BEIIECTB. BoccTaHOBUTENIbHBIE CBOWCTBA
BEIIECTB, OOpa30BaHHBIX JJIEMEHTAMHU B HU3LIEH (OTpULATEIbHON) CTENEeHH  OKUCJICHUS.
OxucnuTenbHble CBOMCTBa BeHIECTB, OOpa30BaHHBIX 3JIEMEHTaMHM B BBICHIEH (ITOJIOXKUTEIHHOMN)
crerneHu okucieHus. OKUCIUTEIbHBIE U BOCCTAaHOBHUTEIbHBIE CBOWCTBA BEIIECTB, 00pa30BaHHBIX
AJIEMEHTaMU B IPOMEXKYTOUHBIX CTETICHSIX OKHCIEHUSI.

Knaccudpukanusi OKMCIUTEbHO-BOCCTAHOBUTEIBHBIX peaknuil. Peakuuu MexaToMHOro u
Me)KMOJ'IeKy.]'IflpHOFO OKHCJIICHUA-BOCCTAHOBJICHUS. PeaKHI/II/I BHyTpI/IMOJ'IeKy.]'ISIpHOFO OKHCJIICHUA-
BOCCTAHOBJICHHA. PeaKLII/II/I CaAMOOKHUCIICHUA-CAMOBOCCTAHOBJIICHHUA (,Z[HCHpOHOpI_II/IOHI/IpOBaHI/IH).
Metonbl  COCTAaBJIEHUS  YPaBHEHUM  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaknui. Merop
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AJIEKTpOHHOTO OanaHca. BimsHue cpeapl Ha MPOTEKAHHE OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX
IPOIIECCOB.

XHMHYECKHEe HCTOYHHUKH TOKA. OJIEKTPOJIHBIE INOTECHLHMAIBL. Psn CTaHHApTHBIX 3IEKTPOAHBIX
[IOTEHLMAJIOB (IEKTPOXUMHUYECKUI psAJl HaNpsHKEHUM MeTauioB). ['albBaHMUYECKHE 3JIEMEHTHI U
OpUHIUIBL UX paboTel. CocTaBiieHUE TajlbBaHUYECKHX 31eMeHTOB. OOpa3oBaHME rajlbBaHUYECKUX
nap Ipyu XUMUYECKUX Ipoueccax. ['anbBaHNYECKHE 3JIEMEHTBI, IPUMEHSIEMbIE B )KM3HU: CBUHIIOBAst
aKKyMYyJIITOpHas OaTapesi, HUKeJIb-KaIMUeBble OaTapeu, TOIJIMBHbBIC 3JIEMEHTHI

JIEKTPOJIM3 PACIUIABOB M BOJHBIX PACTBOPOB IEKTPOJHMTOB. IIporecchl, npoucxoasmue Ha
KAaToOA€ U aHOJE. YPaBHEHHUS IIEKTPOXMMUYECKUX IPOLIECCOB. DNIEKTPOJIM3 BOIHBIX PACTBOPOB C
UHEPTHBIMHU AJIEKTPOJaMU. OJIEKTPOJU3 BOJHBIX PAcTBOPOB C PACTBOPUMBIMU 3JIEKTPOAAMH.
IIpakTruecKoe MPUMEHEHUE JIEKTPOJIU3A.

JdemoncTpauun BoccranoBnenue aumxpomara kanus MUHKOM. Boccranosnenue okcuma menu (1)
yIJeM U BOAOPOAOM. BoccraHoBieHHME AMXpoMaTra Kajlus STHWIOBBIM cHUPTOM. OKHUCIIHUTEIbHbBIE
CBOMCTBa a30THOM KHCHOThl. OKHUCIMTENbHBIE CBOMCTBA JuXpomara Kaiuus. [anpBaHnyeckue
JIEMEHTHI U 6aTaperku. DieKTpoiau3 pacTBopa xjopuaa meau (1.

IIpakTnuyeckas padora B3anmozelicTBue METAUIOB ¢ HEMETAIUIAMH, a TAKXKE C PAaCTBOPAMHU COJIEH
U pacTBOPaMHM KUCIOT. B3auMozaencTBue CEpHOU U a30THON KHUCIIOT C MEJBIO.
KonTponbHo-0000maromee 3ausiTue no TeMe: XUMHYECKHE PeaKINU

CamocrosiTesibHas padoTa o Teme

KoHncyabranuu

2.10. Knaccudukauus
BewecTs. IIpocreie
BellecTBa

Conep:xanue yueOHOro MaTepuaJa

12

Kunaccndukanna Heopranmdeckux BemecTB. IIpocteie u cnoxssle BemiectBa. OKCUABI, HX
kinaccupukanud. ['uapokcuabl (OCHOBaHHUSA, KHUCJIOPOACOJEpKAIIUe KHUCIOThl, aMQOoTepHbIe
runpokcuabl). Kucnorel, ux knaccuduxanus. OcHoBaHus, ux kiaccupukauuss. Conu cpemHue,
KHCJIIbIe, OCHOOBHBIE I KOMILJIEKCHBIE.

MeTtasbl. [TonoxkeHue METalIOB B IEPUOIUIECKOM CHCTEME M OCOOCHHOCTH CTPOSHHSI KX aTOMOB.
ITpocThic BemecTBa — METAUIBL: CTPOCHHE KPHUCTAUIOB W METAUIMYECKas XHMHYECKas CBA3b.
OOmre ¢u3nyeckre CBOWCTBA METAJUIOB M MX BOCCTAHOBUTEIILHBIC CBOMCTBA: B3aUMOJICHCTBHE C
HeMeTa/uiaMu  (KHCIIOPOJIOM, TajOreHaMH, CEpPOM, a30TOM, BOJOPOJOM), BOJOHM, KHCIOTaMH,
pacTBOpaMH  COJICH, OpPraHUYECKUMH BEIIeCTBaMH (CIIUPTaMH, TajoreHaIKaHaMu, (HEHOIOM,
KI/ICHOTaMI/I), meJI049aMu. OKCI/I}ILI 158 FI/I)IpOKCI/IJII)I MCETAJIJIOB. 3aBI/ICI/IMOCTB CBOﬁCTB ITUX
COCI[I/IHGHI/Iﬁ oT CTCHeHeﬁ OKHUCJICHHUA MCTAJJIOB. 3HaquHe MCTAJIJIOB B HpHpOIIC U XHW3HHU
OpPTraHHU3MOB.
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Koppo3us merayuioB. [lonstre koppo3un. Xumudeckass KOppo3ust. DINEKTPOXUMHUYECKask KOPPO3HSL.
Crioco0pl 3alIMThl METAIJIOB OT KOPPO3HH.

OO6mue cnocoObl moydyeHus: MeTaioB. Meramisl B mpupojie. Metautyprusi U ee BUABL: MUPO-,
TUAPO- U DJIEKTPOMETAILTYPTHS.

Hemeramasbl. [lonoxenue HemetaioB B Ilepumonmyeckoil cucteme, 0COOGHHOCTH CTPOEHUS HX
aTOMOB. OJIEKTPOOTPHULIATEIBHOCTb. biaropojgHele ras3pl. JJIEKTPOHHOE CTPOEHHE aTOMOB
OJIarOpOJHBIX Ta30B U OCOOEHHOCTH HMX XHMMHUYECKMX M (u3nueckux cBOMCTB. Hemeramnbr —
MpocThie BemecTBa. X aToMHOE M MOJIEKYISpPHOE CTPOCHHE HX. AJUIOTpONus. XUMHUYECKUE
CBOMCTBa HeMmeTauioB. OKHCIUTENbHBIE CBOMCTBA: B3aMMOJEHUCTBHE C METAJIaMHU, BOJOPOAOM,
MEHEE  DBJEKTPOOTPULIATEIIbHBIMU  HEMETaJulaMH, HEKOTOPbIMU  CJIIO)KHBIMH  BEIIECTBAMHM.
BoccranoButenbHbIe CBOWCTBA HEMETAJIOB B peakuusax ¢ (Gropom, 29 KHUCIOPOAOM, CIONKHBIMU
BEIIIECTBAMH — OKHUCJIUTENIIMH (a30THOW M CEPHOU KUCJIOTaMU U Jp.).

Hdemoncrpanun Komnekuus  «Knaccudukamnuss HeOpraHMYeCKUX  BEHIECTB» H  00pasibl
npencrasuteneil kimaccoB. Kommekumsa «Kimaccupukanusi OpraHMYecKHX BEIIECTB» W 00pasIlbl
MpeJICTaBUTeNel Ki1accoB. Moenu KpUCTATMYECKUX PElIeTOK MeTalioB. Kosuiekius MeTamios ¢
pa3sHbIMH (PU3MYECKMMH CBOWCTBAMH. B3ammojeiicTBue IUTHSA, HATpWs, MarHus M HKeje3a C
KHCIIOPOJIOM; IIENIOYHBIX METAIIOB C BOAOH, CIUPTaMH, (JEHOJIOM; IUHKA C paCTBOPAMHU COJISTHOU H
CepHOW KHUCIIOT; HATPHUsS C CEPOM; aIOMHUHHS C HOJOM; Xelle3a C PacTBOPOM MEIHOTO KYyIopoca;
IIOMUHUS C pacTBOpoM eakoro Harpa. OKcHIBl M TMIpOKCUABI Xpoma. Koppos3ust MeTamioB B
3aBHCUMOCTH OT YCIIOBHI. 3allTa METAJIOB OT KOPPO3HU: OOpa3lbl «HEPKABEEK», 3AIIUTHBIX
nokpeiTuii. Komnekuus pyn. DnekTponu3 pacTBOpoB coseid. Mojaenn KpUCTAJUIMYECKHX PEeLIeTOK
Womxa, anMasa, rpadura. Amnorponusi pocdopa, cepsl, kuciopona. BzaumopaeiictBue Bojgopoaa c
KHCIIOPOJIOM; CYPbMBI C XJIOPOM; HATpUS C KOAOM; XJOpa ¢ pacCTBOPOM OpoMuUa Kamus; XJIOPHOU U
CEPOBOJIOPOIHOM BOJIBI; 0OOECIBEUNBaHNE OPOMHOM BOJIBI ATHJICHOM WJIM AlleTHIICH

1,2

JlabopaTopHbIe ONbITHI
IIpakTnyeckas padora
KonTtpouabHnas padora
CamocrosiTesibHas padoTa 1o reme
KoncynabTanumn

Conep:kanue y4yeOHOIro MaTepuaa
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2.11. OcHOoBHBIE
KJIACCHI
HEOPTraHUYeCKUX U
OpPraHH4ecKHX
COeIMHEeHU

Bopopoanbie coenuHenuss HeMerasuioB. llonydyeHne amMMuaka M XJIOPOBOJOPOAA CHUHTE30M M
KOCBEHHO. Pu3nueckue cBoiictBa. OTHOLIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOWCTBA.

Oxcuapl 1 aHruApUAbI KapooHOBBIX KHCJI0T. Heconeobpasyrome u coneodpasyroniie OKCUIbL.
Kucnoraslie okcuapl, ux cBoiictBa. OCHOOBHBIE OKCHIBI, UX CBOWCTBA. AM(OTEPHBIE OKCHUIBI, UX
CBOMCTBA. 3aBUCHUMOCTb CBOICTB OKCHJIOB METAJJIOB OT CTENEHHU OKHUCICHHS. AHIHIPHUIbBI
KapOOHOBBIX KUCJIOT KaK aHAJIOT'H KUCJIOTHBIX OKCUIOB.

Kuciorel opranudeckune u HeopraHudeckue. KucioTel B CBET€ TEOPUM DIICKTPOIUTHUYCCKOMN
nuccoruanui. KucinoTel B cBeTe TpOTONUTHYECKOW Teopuu. Kimaccupukamusi opraHMYecKux u
HEOpPraHWYecKnx KuciaoT. OOmme CBOHWCTBA KHCIOT: B3aWMOJICHCTBHE OpPraHUYECKUX U
HGOpFaHquCKI/IX KHCJIOT C ME€TalJllaMU, OCHéOBHBIMPI 158 aM(bOTepHBIMI/I OKCHUIaMH U FI/II[pOKCI/IIIaMI/I,
coJisiMH, 00pa3oBaHHE CIOXKHBIX A(hUpPOB. OCOOCHHOCTH CBONCTB KOHIIEHTPHUPOBAHHOW CEPHOM H
a30THOM KHCJIOT.

OcHoBaHUS OPraHuYecKue U Heopranudeckue. OCHOBaHUS B CBETE TCOPUM JICKTPO- JTUTUUECKOM
nucconuanui. OCHOBAaHUS B CBETE MPOTOJUTHYECKON Teopuu. Kiaccudukamuss opraHMYeCKHX U
HEOPraHUYECKNX OCHOBAaHWW. XHMMHYECKHE CBOMCTBA IIEIOYEH W HEPacCTBOPUMBIX OCHOBAHHIA.
CgoiicTBa OECKHCIOPOJIHBIX OCHOBAaHWW: aMMHaKa M aMHHOB. B3auMHOe BIUsSHHE aTOMOB B
MOJIEKYJI€ aHUJIMHA.

AM@oTepHbIe OpraHnyeckre U HeOpraHuvdeckue coeJuHeHus1. AM(pOTEpHbIE OCHOBAaHUS B CBETE
NPOTOJIUTUYECKOH Teopuu. AMGOTEPHOCTh OKCHJIOB U THUAPOKCHJIOB MEPEXOJHBIX METAJIIOB:
B3aUMOJICHCTBHE C KUCIOTaMH U HIEJIOYaMH.

Coim. Krnaccudukanms u  xumuyeckue cBoiictBa coneid. OcoOeHHOCTH CBOMCTB — couieit
OpPraHMYECKUX U HEOPTraHUYECKUX KUCIIOT.

I'enernyeckasi CBsi3b MeEKAY KJIACCAMH OPraHUYeCKHX W HEOPraHMYeCKHX COeIMHCHMH.
[ToHsiTHE O reHETUYECKOM CBSI3W U T€HETUYECKUX PAJaX B HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
I'eneTnueckue psaapl MeTamia (Ha MpUMepe KalblMsg M JKene3a), Hemeramia (cepbl U KpeMHHS),
MEePEeXO/IHOTO 3jeMeHTa (UMHKa). ['eHeTnueckue psAabl M TeHETUYecKas CBSI3b B OpraHMYecKOn
xumuu. EqMHCTBO MUpa BENIECTB

JemoncTpanumn Komnekunyn KHCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHIOB, IEMOHCTpAIUs UX
CBOMCTB. B3anMoneiicTBie KOHIIEHTPUPOBAHHBIX A30THOM M CEpHOM KHUCIOT, a TaKkkKe pa30aBiieH-
HOM a30THOM KHCIOTBI C Menpio. Peakuus «cepeOpsHOro 3epkana» A MYpPaBbUHON KHCIIOTHI
B3aumoneiicTBre pacTBOpa rUAPOKCHIA HATPHS C KUCIOTHBIMU OKcuaaMu (okcuaoM docdopa (V)),
aM(OTEepHBIMH  THUApPOKCHAAMH  (THAPOKCHAOM  IIMHKA). BzammojeilcTBue  aMmuaka ¢
XJIOPOBOJIOPOJIOM U BOJOW. AHAJIOrMYHO [Js METWIaMUHA. B3aumojelcTBHE aMUHOKHUCIOT C
kuciotaMu U menodamu. Ocymectsienue nepe- xonoB: Ca — CaO — Ca3(PO4)2 — Ca(OH)2 P

1,2
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— P205 — H3PO4 Cu — CuO — CuSO4 — Cu(OH)2 — CuO — Cu C2H50H — C2H4 —
C2H4Br2

JlabGoparopHbie onbIThl CBOMCTBA KUCIOT U OCHOBAHMI 2
IIpakTuyeckass padora -
CamocTrosiTesbHasi padoTa o reme -
Koncyabranuun 2
2.12. Xumus Coaep:kaHue y4ue0HOTro MaTepuaia 13
3J1eMEHTOB
Boaopoa. /I[BOMCTBEHHOE MOJOKEHUE BOJIOPOAA B NMEPUOAMYECKON cucTeme. M30Tombl BOmOpoaa. 3
Tsoxenass Boga. OKHUCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBAa BOJIOPOJA, €ro IMOJYyYEHUE U
npuMeHeHune. Pomp Bomopoma B KMBOM M HExuBOM mpupone. Boma. Pons  Bomel  kak
Cpeno00pa3yIoIIero BemecTBa KIEeTKU. JKOJIOTMUYEeCKUEe aCTIEKThI BOAOIOIb30BAHMUS. 10
JuemeHThl IA-rpynnsel. lenouynsie Metamibl. OOmasi XapakTepUCTHKA IIEJIOYHBIX METAUIOB Ha ’
ocHOBaHMM TnosioxkeHusi B llepuogmueckoit cucreme snemeHtoB /J[.M.MenaeneeBa u cTpoeHUs
atomoB. [lonmyueHnue, Qu3nueckre M XUMHUYECKHE CBOMCTBA MICJIOYHBIX MeTauioB. KaTuoHbI
IIEIOYHBIX METAJUIOB KaK Ba)KHEHIIas XuMuueckas ¢GopMa MX CYIIECTBOBAHHUS, PETYISTHBHAS POIb
KAaTHOHOB KaJIMs U HaTpus B )KMBOM KiieTKe. [IpupoHble coeTuHeHnsl HaTpus U KaJusl, UX 3HAYEHHUE.
2

JaemeHnThbl ITA-rpynnbl. OOmias XapakTepuCTUKa IIEJIOYHO3EMEIbHBIX METAJIOB U Mar- HUs Ha
OocHOBaHMM moyiokeHusi B llepmoamueckoin cucreme anementoB [[. M. MeHneneeBa u CTpOCHUS
atromoB. Kanbiuii, ero nosnyuenue, gpusnueckue 1 XMMUYeCKHe CBOMCTBA. BaxkHeiue coeauneHus
KaJIbIIMSl, MX 3HAUYC€HHUE U TpuMeHeHue. Kanbuumii B nmpupoe, ero 6uosiorndeckas poib.

AmomuHui. XapakTepucTHKa aTlOMUHHUS HA OCHOBAaHUU NoioxeHus B Ilepuognueckoit cucreme
anemenToB /. 1. MenzeneeBa u crpoenus aroma. [lonydenue, puznyeckue 1 XUMUYECKUE CBOWCTBA
almoMUHMS. BakHellne coeAVHEHMs aNIOMUHUS, HUX CBOMCTBA, 3HAUY€HHWE W IPUMEHEHHE.
[Ipupoanble coeAMHEHNS] aTIOMUHUSL.
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OuemenThl IVA-rpynnbi. O0mias XxapakTepuCTHKa 3JEMEHTOB 3TOW TPYNIbI Ha OCHOBAaHUHU HX
nonoxenus B Ilepuonnueckont cucreme snemeHtoB [l M. MennpeneeBa M CTpOeHUs aTOMOB.
VYrnepon u ero amiorponus. CBoiicTBa aJJIOTPONHBIX MOAUUKALUN yriiepoja, WX 3HAYEHHE U
npuMeHeHne. OKCHIbl UM THAPOKCHABI YIJIEpoJa M KPEMHMs, MX XuMudeckue cpoiicrBa. Coun
YJTOJIbHOM M KPEMHUEBBIX KHCJIOT, MX 3HaueHue u npumenenue. [IpupomooOpaszyromas poiib
yraepoja i )KUBOW U KPEMHMS U1 HEXKUBOU IIPUPOBI.

JueMeHThl VA-rpynmbl. OOmas XapakTepuCTHKa JJIEMEHTOB 3TOW TPYIBI Ha OCHOBAaHWUU HX
nonoxenus B Ilepuonnmueckont cucreme snemeHtoB J[. M. MenneneeBa M CTpOCHHUS aTOMOB.
CrtpoeHue MoyeKyjabl a30Ta M aUIOTPONHBIX Moaudukamuii docdopa, ux ¢uznyeckue u
XUMHUYECKHe cBoiicTBa. Bomoponneie coenuHeHus 3nemMeHTOB VA-rpynmbl. OKcuzpl a3oTa U
docdopa, coorBercTByromme UM KHUCIOTHl. Comu 3THX KuciaoT. CBOHCTBA KHUCIOPOTHBIX
coeauHeHUi a3ota W ¢ocdopa, mx 3HaUeHHWE W TpuUMeHeHHe. A30T U Qochop B mpuponae, HX
Ouooruueckast pob.

I'anorennl. O0mas xapakTepucTUKa rajJoreHoB Ha OCHOBaHUM WX mojoxkeHus B [lepuoamueckoit
cucrteme snemeHToB J[. M. MeHneneeBa U CTpoeHUs aTOMOB. ['ajloreHbl — MPOCThIE BEIIECTBA:
CTPOCHUE MOJIEKYJ, XMMUYECKUE CBOWMCTBA, MOJYyYCHUE U NMPUMEHEHUE. BakHelmue coeqnHeHus
rajJloreHOB, UX CBOMCTBA, 3HAYEHUE W NpPUMEHEHHe. ['ajoreHsl B mpupoze. buonormyeckas poib
rajlor¢HoOB.

Xanapkorenbl. OOmas XapakTEepUCTHKAa XaJbKOTEHOB HAa OCHOBAaHMM WX TOJOXEHHS B
[Iepnonnueckoin cucreme simeMeHToB J[. M. MeHnneneeBa M CTpOEHHs aTOMOB. XajlbKOT€HbI —
MpocThie BemecTBa. Amotponus. CTpoeHrne MOJNEKYy alIOTPOIMHBIX MOAU(DUKAINI U UX CBOMCTBA.
[Tonyyenue u mpuMeHEHNE KUCIOPOa M cepbl. XaJIbKOTE€HBI B IPUPOJIE, X OHMOJIOrHYeCcKasi POJib.

d-Daementbl OcobeHHOCTH cTpoeHust aToMoB d-3nemenTtoB (IB-VIIIB-rpynm). Mens, IMHK, XpoM,
KeIe30, MapraHel] Kak MpOCThIe BEIIECTBA, NX (U3NYECKHNE U XUMUYECKHe cBoicTBa. HaxoxneHne
3THX METAJUIOB B MpPHUPOJE, UX MoiydeHue u 3HadeHue. CoenuHeHUs d-3IEMEHTOB C pa3TUYHBIMU
CTETICHSIMH OKHCIICHHS. XapaKTep OKCHIIOB M THAPOKCHIOB 3THUX JJIEMEHTOB B 3aBHCHMOCTH OT
CTETIEH! OKUCIICHUS MeTaja

PemieHue KOMOMHHUPOBAHHBIX PACYETHBIX 32124

Jemoncrpanuun KoiuleKIMM TPOCTBIX  BEIIECTB, OOPa30BaHHBIX JJIEMEHTAMH  Pa3JIMYHbBIX
ANEKTPOHHBIX ceMelcTB. Komekuuun MuHepanoB W TOpHbIX mopofd. [lomydyeHue ammoTpomHbIX
MouUKaIMi Kuciaopoaa, cepsl, dochopa. XuMudeckue CBOWCTBA BOJOPOJA, KUCIOPOAA, CEPHI,
¢docopa, ramoreHos, yriaepona. OKCuABI cepbl, a30Ta, yrjiaepoja, »Keje3a, MapraHua, Meau C
pa3IMYHBIMHM CTETIEHSIMM OKMCIEHMS, UX CBOMCTBA. I MApOKCHUIBI cepbl, XpOMa, MapraHia, >Kejesa,
MEJIY, AIFOMUHMSL U IIUHKA, UX NOJYYeHHEe M XUMHYECKHE CBOMCTRA.
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JlabGopaTropHble ONBITHI
IIpakTuyeckass padora
KonTpoabHas padora
CamocrosiTesibHas padoTa 1o Teme
Koncyabranumn

2.13. XuMu4 B KU3HHU
odIecTna

Conep:kanue y4eOHOIro MaTepuaa

XuMHUS ¥ NPOU3BOACTBO. XUMHUYECKasi TPOMBIIICHHOCTh 1 XUMHUYECKHE TEXHOJOTUH. ChIpbe I
XUMUYECKON TMPOMBIIIIEHHOCTH. Boma B XMMHYECKOW MPOMBIIUIEHHOCTA. OHEPTrHs IS
XUMHUYECKOTO MpOM3BOACTBA. HayuHble mNpUHIMIBI XUMHUYECKOIO IPOU3BOACTBA. 3aluTa
OKpY’Kalollled cpeapl M OXpaHa TpyJda IPU XHUMHUYECKOM TMpou3BojcTBe. OCHOBHBIC CTaauU
XHMHYECKOT0 Mpor3BocTBA. CpaBHEHUE MTPOU3BOICTBA aMMHaKa M METaHOJIa.

XuMHSA B CeJIbCKOM X03sliicTBe. XMMH3ALMS CEJIbCKOr0 XO3SIMCTBA U €€ HampaBieHus. Pactenus u
M0YBa, MOYBEHHBIN IOTJIOMIAIONIMNA KOMIUIEKC. YJIOOpeHHS W UX KiaccupuKaius. XUMHYCCKUE
cpelcTBa 3amuThl pacteHuid. OTpULIaTeNbHBIE MOCIEICTBHS MPUMEHEHUS TEeCTUIIUI0B U Ooprda ¢
HUMHU. XUMU3AIUS )KUBOTHOBO/ICTBA.

XuMusl U 3KoJ0rus. XUMUYECKOE 3arps3HeHHe OKpyxkaromend cpenpl. OxpaHa ruppochepsl ot
XMUMUYECKOro 3arpsizHeHus. OxpaHa MOYBbl OT XUMHUYECKOTOo 3arpsizHeHus. OxpaHa atMocepsl OT
XuMHueckoro 3arpsisHeHus. OxpaHa ¢uopbl W QayHbl OT XHMHUYECKOTO 3arps3HEHMS.
buoTtexHonOrYs ¥ reHHas NHKEHEepus

XHMHUSl ¥ OBCeJHEBHAasl KU3Hb 4esioBeKa. JomamiHss anteka. Moromiye u 4UCTAIIUE CPEACTBa.
Cpencta 60pb0ObI ¢ OBITOBBIMU HaceKOMbIMU. CpecTBa JINYHON TMTHEHBl M1 KOCMETHKH. XUMHS U
nuia. MapKUpOBKM YHNAKOBOK MHILIEBBIX M TMTHEHHMYECKHUX IPOJYKTOB M YMEHHE HX YHTATh.
OKOJI0TUs )KUINIIA. XUMUS U TEHETHKA YEJI0BEKa.

JdemoncTpauun Mojenu pou3BOACTBA CEPHOM KUCIOTHI MU amMmuaka. Kommekmws ymoOpeHuit u
nectuioB. OOpasiibl cpeicTB OBITOBOM XUMHUH U JICKAPCTBEHHBIX MTPEMapaToB.

JlabGopaTropHbie ONBITHI
IIpakTnueckas padora
KonTtpouabHas paGora
CamocrosiTesibHast padoTa o Teme
KoHncyabranuu

1,2

DK3aMeH

IIpumepHas TemaTuka KypcoBOol paOOThI (IIPOEKTa)

He
npeoycmompero
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CamocrosiTenbHast paboTa oOydaronuxcsi Hajli KypcoBOM paboToN (ITPOEKTOM) He
npeoycmompero
Bcero: MaKcuMaJibHasi yueOHasi HAarpy3Ka
183
o0s13aTe/IbHASI AyIUTOPHAA y4eOHAasi HATPY3Ka

171

CaMOCTOsITe/IbHAs padoTa 00y4YaKIIUXCS -
KOHCYJIbTAIMS 12
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3. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI TNCHUTIJINHBI

3.1. TpeboBaHMsA K MUHUMAJIbHOMY MaTEPHAJIBHO-TEXHHYECKOMY 00ecneYeHHI0.

Peanuzanus nporpamMmbl JUCHUILTUHBI TpeOyeT HAMUUYUS y4eOHOro kabuHeTa « XuMUs».

O6opynoBanue yaeOHOT0O KaOWHeTA:
- IOCa/I0YHbIE MECTA MO KOJUYECTBY O0yUYaIOLIUXCS;
- pabouee MecTO IpenoIaBaTers;
- yueOHO-HarJIIHbIE TOCOOUS 0 «XUMUM.

TexHUYECKHE CPEACTBA OOYICHHUS:

- MarHUTHAs 10CKa U MYJIbTUMEIUAIIPOEKTOP.

PeakTuBsI:

Nuaukaropswl:

YHUBEpCaIbHBIN

dheHondTanenHOBBIHA

METHUJIOBBIM OpaHKEBBII

IIpocThie BemecTBa:

ATFOMHUHUN

Meb

0JIOBO

CBHHEI]

JKEeIe30

LUHK

cepa

Oxcuabl:

OKCHUJT MarHus

OKCHU/JI aTFOMUHUS

OKCHJI ITUHKA

okcun meau (I1)

okcua Mapranua (1I)

I'mapoxcuamrt:

TUAPOKCH]T aTFOMUHHUS

ruapokcu xenesa (I10)
ruapokcua menu (11)

TUAPOKCHJI HATPUs

Opranunyeckue Belecrsa:

Kpaxma

TJTFOKO3a

caxaposa

JIAKTO3a

napadun

HePTh

dopmanuu

ATaHOJI

MPOIMAHON

OyTaHOI

TJHUIEPUH

areTaT Kajaus

Kucaorsr:

CTeapruHOBas

MaJbMETUHOBAS

OJICMHOBAsI

OeH3oiHas
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aMUHOYKCYCHast
YKCyCHasI
a30THas
cepHas
coJistHast
Docharni:
docdar kanus
docdar HaTpus
docdar ammoHMS
ruapodocdar kanbIus
Cyabdarsr:
cyib(aT alTtOMUHUS
cynb(aT IHKa
cynbdaT HUKETS
cynbsdat mapranma (II)
cynbsgat meau (1)
cynbgar xenesa (I1I)
cynb(haT aMMOHHUS
cynbdar Maraus
cynbhar Kaaus
cynbdat HaTpus
ruapocynbdar Kanus
Bpomuabr:
OpoMu HATPHS
OpoMUT KaTust
Honuamr:
HoIUJT KaJIus
KapGonarsr:
KapOoOHaT HaTpus
KapOOHAT Kanus
KapOOHAT KaJbIus
KapOOHAT MarHus
kapOonat meau (1I)
Xopuasl:
XJIOPH/T KaJTHsI
XJIOpUJT HATPUS
XJIOPH]T MaTHHS
xyopun xenesa (I1I)
xynopu maprasuna (II)
XJIOPH]T ATFOMUHHUS
XJIOPHT KJTbITHS
XJIOPH]T aMMOHHUS
xjopuj 6apus
xnopua meau (II)
Hurtparsr:
HUTpAT HATpUs
HUTPAT KaJHs
HUTpPAT aMMOHUS
HUTPAT ATFOMUHUS
HUTPAT KaJbIUs
IIpoumne BemecTBa:
KaJIMM POJaHHUCTBIN
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KaJIMA XPOMOBOKHCIIBII
KaJIMH KEeIe30CUHEPOIUCTBIN
nepMaHTraHaT Kajius

3.2. MudopmanuonHoe odecrnedenne 00y4eHust
Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuid, WHTepHeT-pecypcos,
(I)momoIHUTENBLHOM JIUTEPATYPHI.

OCHOBHBIE HCTOYHUKHU:
1. Taopuensn O.C. Xumus s npodeccuit U CHEHHAIBHOCTEH TEXHHUYECKOTO
npoduns : yueOHUK 7-e uznanue M.: «Axkanemus» 2013. — 191 c.: mi.
2. Taopuwensa O.C. Xumusa 10-11 xmacc. ba3oBwlii  ypoBeHB: yueO. s
obmeobpazorart. yupexaeHuit. — M.: [Ipoda, 2013. — 223 c.: ui.

I[OHOJ'IHI/ITeJlebIe HCTOYHHUKH:

1. HdpsukoB II.LH. Tectol. Xumus. 8-11 ki, — M.: «Onumny», «M3narensctBo ACT»,
2009. — 224c.

2. 3aHuMaTenbHas XUMHS Ha ypokax B 8-11 kjaccax: TeMaTH4eCKHE KpPOCCBOPIbBI
/coct. O.B. IN'anuukuna. — Bonrorpaa: Yuutens, 2009. — 119c.

3. Oprannueckas xumus. 10-11 kmaccel. 3aHMMATENBbHO O TMOJMMEpAxX /aBT.-COCT.
O.E. Mengenesa. — Bonrorpaa: Yuurens, 2009. — 151c.

4. Opranndeckas xumusi. Bech mkonsHbIN Kype B Tabnunax /Coct. C.A. JInTBUHOBA,
H.B. MankeBuu. — Munck: CoBpemennas mkona: Kyssma, 2009. —400c.

5. TlporpammHO - Mmetoguueckue marepuanbl. Xumus: Cpennsas mkona. 8-11 i/
Coct C.B. Cymatoxun — M.: Jlpoda, 2009. — 192c.

6. CypoprnieBa P.IL.m ap. 3amaHus 10 XUMHH JJII CaMOCTOSTEIBHOW pabOTHI
yuamuxcs: [locobue qst yuurteneit. — M. [Ipocsemenne.2009 — 191c¢

7. Xumus. Herpaguunonusie ypoku. 8-11 kmaccel /ABT.-coct. C.}HO. UrnarneBa. —
Boarorpazn: Yuurens, 2009. — 72c.

8. Xumus. Ilpaktukym mo ob6meit xumuu. 10-11 wmaccer / coct. H.U. Tynuna. —
Bonarorpaa: Yuurens, 2010. — 172c.

9. Xomuenko WM.I'. Pemenue 3amau no xumuu. — M.: OOO «M3natensctBo HoBas
BosHa» : M3natens Ymepenkos, 2010 — 256c¢.

KOMIIl)lOTepHI)le NMpe3CcHTAllud K YPOKAM XUMHH

1. benku.

2. Kayuyku.

3. HykiienHOBbBI€ KHCIIOTHI.

4. IIpupoaHbIe ICTOYHUKH YTIIEBOJAOPOIOB.

5. Texnuka 0€30I1aCHOCTH B KAOMHETE XUMHH.
6. YrieBopbl.

7. MenaeneeB — HCTUHHBIN aTpuoT Poccum.
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8. UmeneMm MeHeneeBa Ha3BaHEbL. ..
9. MeTaiel B )KU3HEAEITEILHOCTH YEI0OBEKA.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

duznyeckre CBOMCTBA METAIJIOB.
Crnioco6sI momydeHust MetamioB. Kopposusi.
[IpenenbHbIe YTIEBOIOPOIBI.

AJKeHBI.

AJKUHEL

AMUHBI.

CnupTsL.

I'maposnus cosneil.

Buaer uzomepun.

OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMa.
CKOpOCTh XMMHUYECKUX PEAKIUH.
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4. KOHTPOJbL W OLEHKA PE3VJLTATOB OCBOEHMS
JUCHUIIIAHBI

Konmponv u ouenka pe3yiomamos 0c80eHuss OUCYUNIUHBL OCYUECEIenCs
npenooasamenem 6 npoyecce NPOBeOeHUs  NPAKMUYEeCKUX  3auamull U
1a6opamopubix pabom, mecmupo8anus, a MAaKxHce BbINOIHEHUS 00YUAIOUWUMUCS
UHOUBUOYANLHBIX 3A0AHULL, NPOEKMO8, UCCIe008AHUII.

Coneprxanue o0yyeHHs XapakTepuCTUKAa OCHOBHBIX BHJIOB JIESITEILHOCTU CTYAEHTOB
(Ha ypoBHE y4EOHBIX JIEHCTBUIA)
Baxwueiimme xummuyeckue YMeHue naBath ONpeacieHue U ONepupOBaTh
MOHATUSA CJEAYIOIMMHA XUMUYECKUMU MOHSATHSMU: BELIECTBO,

XUMHUYECKHI JIEMEHT, aTOM, MOJICKYJ1a, OTHOCHTEIIbHBIC
aTOMHasi ¥ MOJICKYJISIpHAsi MAacChl, HOH, aJUIOTPOTIH,
U30TOIIbI, XAMHYECKasi CBSI3b, DJICKTPOOTPHLIATEIBHOCTD,
BAJICHTHOCTb, CTETICHb OKHUCIICHUS, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIN 00BeM ra3000pa3HbIX BEUIECTB, BEIIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS, PACTBOPBI,
BIIEKTPOJIUT M HEIIEKTPOIIUT, IICKTPOIUTHYECKAS
JICCOLIMAIINS, OKHCIIUTENb K BOCCTAHOBHUTEIb, OKUCIICHUE U
BOCCTaHOBJICHHE, TEIUIOBOM A(PPEKT peaKIiu, CKOPOCTh
XMMHYECKOH peaKlny, KaTajan3, XHMHYECKOe paBHOBECHE,
YIJIEPOJHBIN CKeJIeT, PYHKIIMOHAIbHAS IPyIa, H30MEpHs,
rOMOJIOTHUSI

OcHOBHBIE 3aKOHBI XUMUHU dopMynHpOBaHHUE 3aKOHOB COXPAHEHHUS MACChl BEIIECTB U
MIOCTOSIHCTBA COCTAaBa BELIECTB. Y CTAHOBKA MPUYUHHO-
CJIIECTBEHHOM CBA3U MEXKY COAEPKAHUEM ITHX 3aKOHOB U
HANMCaHHEeM XUMHUYECKHX (JOpMYI U ypaBHEHHI. Y CTaHOBKA
SBOJIFOIIMOHHOM CYIITHOCTH MEHJIEJIEEBCKOW U COBPEMEHHOM
(dhopMynupoBok nepuogudeckoro 3akona Jl. . Menneneena.
OO0bsicHenre (PU3NIECKOTO CMBICIIA CUMBOJIUKH
MePUOINYECKON TaOIHUIBl XUMHUUYECKUX dTeMeHToB 1. U.
MenpeneeBa (HOMEPOB AJIEMEHTA, IEPUO/IA, TPYIIIbI) U
YCTaHOBKA MPUYMHHO-CIIEICTBEHHON CBA3U MEXIY
CTPOEHUEM aTOMa M 3aKOHOMEPHOCTAMH U3MEHEHHS CBOWCTB
AIIEMEHTOB M 00pa30BaHHBIX UMH BEILIECTB B IEPUOAAX U
rpymmnax. XapakTepUCTHKA HIEMEHTOB MAJIbIX W OOJIBIIIHNX
MIEPUOJIOB T10 UX NOJI0OKEeHUIO B Ilepnoanueckon cucreme /1.
U. Menpeneena

OCHOBHBIE TEOPUU XUMUHU YcTaHoBKa 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX BEIIECTB OT
CTPOCHHUSI aTOMOB 00Pa3YIOIIHNX WX XUMHUECKHX JIEMEHTOB.
XapaKTepUCTUKA BAXKHENIIUX TUIIOB XUMHUYECKUX CBI3EU U
OTHOCHUTEJILHOCTH dTOH THITOJOruU. OObICHESHHE
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS
KPUCTAJUIMYECKHUX pemeTok. DopMynmpoBKa OCHOBHBIX
MOJIOKEHUN TEOPUU AIEKTPOIUTUYECKON TUCCOLUALIUU U
XapaKTEPUCTHKA B CBETE ITON TEOPHUH CBOMCTB OCHOBHBIX
KJIACCOB HEOPTAHUYECKUX COeTUHEHUN. DOPMYIHPOBKa
OCHOBHBIX MTOJIOKEHUN TEOPUH XUMUYECKOTO CTPOEHUS
OPraHUYEeCKUX COCIMHEHUHN U XapaKTEPUCTUKA B CBETE 3TOU
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TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COEeIMHEHU

Baxueiinue Beniectsa u
MaTepHuabl

XapakTepucTuKa cocTaBa, CTpPOCHHS, CBOMCTB, MOJIYUYEHUS U
npuMe- HeHus BaxkHenmux meramioB (IA u II A rpyn,
AIIOMHHHS, JKeJle- 33, @ B €CTECTBEHHO-HAYYHOM Ipoduiie u
HEKOTOPBIX d-3JIEMEHTOB) U UX COCTMHEHUH.
XapakTepucTuKa cocTaBa, CTPOCHHS, CBOMCTB, MOJIYUYEHUS U
npuMe- HeHus Bakuenmux HemetaiioB (VIII A, VIIA, VIA
rpym, a Takxke a3ora u ¢pocdopa, yriaepoaa u KpeMHus,
BOJIOPO/a) U UX COCIMHEHMM. XapaKTepuCcTUKa COCTaBa,
CTPOEHHUS, CBOMCTB, MOJIYUYCHHS U IIPUMe- HEHUsI BaXKHEHIITINX
KJIACCOB YTJIEBOJIOPOAOB (JIKAaHOB, IUKJIOAJIKAHOB, AJIKEHOB,
QJIKMHOB, apEHOB) U UX HanboJiee 3HAYMMbIX B
HApOIHOXO035IICTBEHHOM IUIaHE MPEICTABUTEICH.
AHaJorn4Has XapakTepUCTHKA BAXKHEHUIITNX MTPeICTaBUTENeH
JPYTUX KJIACCOB OPTaHUYECKUX COCTUHEHUI: METaHOa U
3TaHoOJa, CJIOKHBIX YPUPOB, )KUPOB, MBLI, aJIbJETUIOB
(popmastbIeruIOB | aneTanbAerHaa), KETOHOB (aleToHa),
KapOOHOBBIX KUCIOT (YKCYC- HOM KUCIIOTBI, AJIs1 €CTECTBEHHO-
HAYYHOTO MPO(UIIS IpeicTaBuTe- JICH IPYTUX KIIACCOB
KHCIIOT), MOHOCAXapH10B (TJIFOKO3bI), AUCAXAPUIOB
(caxapo3sl), mosMcaxapuaoB (Kpaxmasa U IeJUTI0I03bI),
aHWJIMHA, aMUHOKHCIIOT, OEJIKOB, HICKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH, Kay4yKOB, IIJIACTMACC

XUMHUYECKHUHN SI3BIK U
CHMBOJIMKA

Hcnonb3oBanue B yueOHON U MpodecCHOHATBHON
JEATEIIbHOCTU XUMUYECKUX TEPMUHOB H CUMBOJIUKH.
Ha3BaHue n3y4eHHBIX BELIECTB 110 TPUBUAIBHOU UITN

MEKTYHAPOAUECKNX pEeaKIUi

XHUMHYECKHUE peaknuuu

OOBsicHEHHE CYIIIHOCTH XUMHUYECKUX MTPOLIECCOB.
Krnaccudukanns XuMHUeCKUX peaklMi M0 pa3IudyHbIM
IIPU3HAKaM: YHCIIy U COCTaBY MPOAYKTOB U PEAarcHTOB,

TerioBoMy 3¢ (deKTy, HanpaBJIeHHIo, (pa3e, HATMUHIO
KaTajanu3aTopa, U3MEHEHHIO CTEIIEHEN OKUCIIEHUS DJIEMEHTOB,
00pa3yromux BemecTna. Y CTaHOBKa MPU3HAKOB 00IIETo U
Pa3IMYHOIO B TUIOJIOTUH PEAaKLIU JJI1 HEOPTraHUUYECKOM U
oprannueckoil xumuu. Knaccuunukanus BemecTs u
IIPOLIECCOB C TOUKH 3PEHUS OKUCIIEHUSA-BOCCTAHOBIICHHUS.
CocraBieHne ypaBHEHUH peakliii ¢ TOMOIIIbIO METO/1a
3JIeKTpOHHOrO 6ananca. OObsICHEHNE 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peaKIMM U MOJI0KEHUS XUMUYECKOTO

paBHOBECHsI OT Pa3IUYHbIX (PaKTOPOB

XUMUYECKUH IKCIEPUMEHT

BrinonHeHne XUMHUYECKOT0 SKCIIEPUMEHTA B MTOJIHOM
COOTBETCTBUHM ¢ IpaBuWiIaMu 6e3onacHoctu. Habmonenue,
¢buKcalys u oNnrcaHue pe3yibTaToB MIPOBEACHHOIO
HKCIIEPUMEHTA

Xumunyeckas ”HQopma- 1us

[IpoBeneHne caMOCTOATEIBLHOTO MOMCKA XUMUYECKOM
UH(OPMALIUHU C UCTIOJIB30BAHUEM PA3IMUHBIX HCTOYHUKOB
(Hay4HO-TIONYJISIPHBIX U3AaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MuTepHeTa). Mcnonp3oBaHre KOMITbIOTEPHBIX
TEXHOJIOTHH JI1s1 00pabOTKH U Mepeadl XUMHUYEeCKOn
uHGOpPMAIIMKU U €€ MPEICTaBICHUs B pa3- JIUYHbIX opMax

PacueTsl Mo XUMHYECKUM

YcTaHOBKa 3aBUCUMOCTH MEKy KAUECTBEHHON U
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dbopmysaM U ypaBHCHHUSIM

KOJIMYECTBEHHOW CTOPOHAMU XMMHUYECKHX O0BEKTOB U
npoiieccoB. PelieHne pacyeTHbIX 337124 10 XUMUYECKUM
dbopMynaM U ypaBHEHHSIM

[TpodunsHoe 1 npodec-
CHOHAJILHO 3HAYUMOC
coziepKaHue

OOBbscCHEHNE XUMUYECKUX SBJICHHUNA, TPOUCXOSIIUX B
npupoze, ObITy U Ha npousBojcTee. Onpenenenue
BO3MOKHOCTEH IIPOTEKAHUSI XMMUYECKUX IPEBPALCHUN B
pasnnyHbIX ycinoBusax. CoOmroaeHue npaBuil 3K0JI0IHYECKH
IrpaMOTHOTO MOBEJIEHMs B OKpY:Katoulel cpege. Onenka
BIIUSIHUSL XUMHAYECKOTO 3arpsI3HEHUS OKPYXKAIOIIEH Cpelibl Ha
OpraHu3M 4YeJI0BEKA U JPYIUe )KUBbIE OPraHU3MBI.
CobmroneHue npaBuil 6€301aCHOT0 0OpalleHHs! ¢ TOPIOYUMU
¥ TOKCUYHBIMU BEIIECTBAMH, JIA0OPATOPHBIM
o0opynoBanueMm. IToaroroBka pacTBOpoB 3alaHHOM
KOHLIEHTpAaLluU B ObITY M Ha Npou3BocTBe. Kpurnueckas
OLIEHKa JOCTOBEPHOCTH XUMHUYECKOH MH(pOpMaIH,
IIOCTYIAIOIIEN U3 Pa3HBIX HCTOYHUKOB
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