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1. MACIIOPT PABOYE# MPOTPAMMBI YYEBHOM JUCIHATLIIAHEI
OVY/1.09 XUMUSI

1.1. Ob6aacTs npuMeHeHus padoyeil NporpaMMsl

PaGouas nporpamma yueOHON AUCHUIIUHBI «XUMHUS» IpeIHA3HAYeHA ISl U3yYEHUS] XUMUU
B npodeccuoHalbHbIX 0Opa3zoBarenbHbIX opranmzanusx CIIO, peanusyromux o0pa3zoBaTebHYIO
porpaMMy cpeHero oOuiero oOpa3oBaHMs B MpeJieiax OCBOCHUS OCHOBHOW MpoQeccHOHANbHON
obpazoarenbHoi porpammbl CI1O (OITOIT CITO) Ha 6a3e ocHOBHOTO 001Iero 00pa3oBaHUs IPH
MOJIFOTOBKE CHEIMAIIMCTOB CPEHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpennero obuero oOpa3oBaHUs,
NPEIBSIBISEMBIX K CTPYKTYpPE, COICPKAHUIO M pe3ylbTaTaM OCBOCHHS YUE€OHOW TUCIUILIMHBI
«Xumusi», ¢ yderoM IIpumepHOl OCHOBHOW 00pa30BaTEIBHOM IMPOTPAMMBbI CPEIHETO OOIIEro
o0Opa3oBaHusi, 0100pPEHHON pemeHneM ¢enepaabHOro y4eOHO-METOAMYECKOTO0 OOBEIUHEHHUS MO
obmemMy oOpazoBanmio (poTokoa oT 28 utons 2016 1. Ne 2/16-3).

[Ipu peanmuzanuu pabouelt mporpamMmbl  00IICOOpa30BaATENHHON YYEOHON NUCIUTUTHMHBI
OV .10 «XumMus» MOTYT OBITh MCIIOJIb30BaHBI PA3IMYHbIE 00pa30BaTEIbHBIC TEXHOJIOTHH, B TOM
YHCJIE 3JIEMEHTHI JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUM, 3JIEKTPOHHOTO 00Y4YEHHUS.

1.2. Mecto y4eOHO#Hi JMCHUIUIMHBI B CTPYKTYpe TPOrpaMMbl  MOATOTOBKH
CIEeHHATHUCTOB CpeHero 3BeHa: YydeOHas IUCHMIUIMHA «XHWMHS» HAXOAUTCS B COCTaBe
o011eo0pa3oBaTeabHbIX Y4YEOHBIX JUCHUIUIMH 10 BBIOOPY, (opMmupyemblx U3 00g3aTeNbHBIX
npeametHeix obmacreir ®I'OC cpexanero obOmiero obOpaszoBanus, ais crenuanbHocTeir CIIO
€CTeCTBEHHOHAYYHOTO Npoduist npodeccrnoHanbHOoro 00pa3oBaHusl.

1.3. Heas u 3agauyu y4yeOHOIl JUCHMILUIMHBI - TPeOOBAHUSI K pe3yJIbTATAM OCBOEHHS
yueOHOM TMCUMILIUHBI:
Copep:xaHue MporpaMMbl «XUMHUS» HAIIPABJICHO Ha IOCTH)KEHUE CIEAYIOIINX LIeTei:

. dbopmupoBaHre y OOyYarOUIUXCs yYMEHHS OIICHHMBATh 3HAYMMOCTh XHUMHUYECKOTO
3HAHUS JJIS1 KaKJI0T0 YEJIOBEKa;
. dbopMupoBaHUe Y 00yUaIOIIUXCSI [IEIOCTHOTO MPEICTABICHHS O MUPE U POJIU XUMUU

B CO3JJaHMM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MUpPa; YMEHUS OOBSACHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOWIEH TEUCTBUTEIBHOCTH: IPUPOJHOM, COLMAIIBHON, KYJIBTYPHOU, TEXHUYECKOU
CpeJbl, — UCIOJb3YS IS 3TOr0 XUMHUYECKNE 3HAHUS;

. pa3BuTHE y OOy4arommxcs yMEHUN pasznuyarh (akThl W OLEHKU, CpaBHUBATh
OLICHOYHbIE BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLIEHOK U CBSA3b KPUTEPHUEB C OIpPE/ICICHHON
CHCTEeMON IIEHHOCTEH, POpMyINpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

. npuodpereHne o0y4daroIMMUCS ONbITa pa3HOOOPAa3HOW NEATEIbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KJIIOUEBbIX HAaBBIKOB, UMEIOLINX YHUBEPCAJIbHOE 3HAUYEHUE I Pa3IMYHbIX BHUJIOB
JeSITeIbHOCTH (HAaBBIKOB pEIIEHUs MpoOiieM, NMPUHATHS pelleHUi, MoucKa, aHaiu3a 1 o0paboTKu
uH(pOopMalii, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB M3MEpPEHUM, COTPYJHHUYECTBA, OE30MACHOTO
oOpallleHus C BelIeCTBAMU B MIOBCEIHEBHON KU3HN).

OcBoenune cojaepkaHus Y4eOHOM NUCHHMIUIMHBI «XUMUS», O0ECIeYnBaeT OCTHKCHUE
CTYJIEHTaMH CIEAYIOIINX pPe3y/JIbTaTOB:
* INYHOCTHBIX:
- YYBCTBO TOPJIOCTH U YBaKEHUS K UCTOPUU U JOCTUKEHHSIM OTEYECTBEHHON XUMHYECKON HAYyKH;
XUMHUYECKH TPAaMOTHOE MOBEJCHHE B IPOPECCUOHATLHON AEATEILHOCTH U B OBITY NPH OOpaIlleHUN
C XMMHUYECKMMU BEIIECTBAMHU, MaTepUaIaMM U MIPOLECCaMH;
- TOTOBHOCTh K MPOJODKEHHIO O0Opa3oBaHUS W TOBBINIEHUS KBaIHM(PUKAUUU B U3OpaHHOM
npo¢eCCHOHATILHON EATEIIbHOCTH U O0BbEKTUBHOE OCO3HAHHE POJIM XUMHUYECKUX KOMIETEHIUH B
TOM;
- YMEHHE HCII0JIb30BaTh JOCTUKEHHSI COBPEMEHHON XUMHUYECKOM HaAyKH U XUMUYECKHUX TEXHOJIOTUI
JUISl TIOBBIIEHUSI COOCTBEHHOTO MHTEJIEKTYalIbHOTO Pa3BUTHs B BBIOPAHHOH MpogecCHOHATbHON
JIEATEIbHOCTH;

* MeTanpeIMeTHBIX:



- HCHOJb30BAaHUE PpA3INYHBIX BUAOB II03HABATEIBHOW JEATEJIBHOCTM M OCHOBHBIX
MHTEJUICKTYaJbHBIX Olepanuil (MOCTaHOBKM 3ajaud, (HOpMYyIUpPOBaHMS THUIOTE3, aHAIW3a U
CUHTE3a, CpaBHEHUS, 0000IIECHNS, CUCTEeMaTU3alll1, BBISBICHUS IPUYMHHO-CJIEICTBEHHBIX CBS3EH,
MIOWCKA aHaJIOTOB, (POPMYJIMPOBAHUS BBIBOJIOB) Uil PELICHUS TOCTABICHHOHN 3a/1a4H, TIPUMEHEHUE
OCHOBHBIX METOJIOB MMO3HaHUs (HAOIIOACHUS, HAYYHOTO SKCIEPUMEHTA) Ul U3YUYCHUS Pa3IMuHbIX
CTOPOH XHMHYECKUX OOBEKTOB U TMPOLECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh
CTaJIKUBAThCS B PO eCCHOHAILHOMU cdepe;

- HCIIOJIb30BAHUE PA3JIMYHBIX MCTOYHHUKOB JUIS TMOJIYYEHUS XHUMHUYECKOH HH(pOpMAaINH,
YMEHHUE OLIEHUTH €€ JIOCTOBEPHOCTH ISl JOCTHXKEHUS XOPOIUX PE3yabTaToOB B MPO(HECCHOHATEHON
cdepe;

* IpeAMEeTHBIX:

- chopMHpOBAaHHOCTH TIPEJCTABICHUNA O MECTE XMMHHU B COBPEMEHHOUW HaydHOH KapTHUHE
MUpa; TOHUMAHUE POJM XUMUU B (POPMHPOBAHHHM KPYrozopa M (yHKIHOHATBHOW IPaMOTHOCTH
YeJI0BeKa JJI pEelIeHUs] IPAaKTUYECKHUX 3a/1a4;

- BJIAQJICHUE OCHOBOIOJIATAIOIIMMU XUMHUYECKMMM IIOHATUSMHU, TEOPUSAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHUE XUMHUECKOW TEPMUHOJIIOTUEN M CUMBOJIMKOA;

- BJIAJICHME OCHOBHBIMH METOJAaMH HAY4YHOI'O IIO3HAHUS, MCIIOJIb3YEMbIMH B XHUMHUHU:
HaOJIOICHNEM, OIMCaHWEM, W3MEPEHHEM, IKCIIEPUMEHTOM; yMeHHe o0pabaThIiBaTh, OOBSICHATH
pe3yNbTaThl MPOBEICHHBIX OIBITOB U JIeJaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPHUMEHATH
METO/Ibl [TI03HAHUS IIPU PELICHUH MPAKTUYECKUX 33]1a4;

- c(pOPMUPOBAHHOCTh YMEHUS aBaTh KOJIHMUECTBEHHBIC OLEHKU U MPOU3BOAUTH PACUETHI IO
XUMHUYECKUM (pOopMysiaM U ypaBHEHUSIM;

- BJIaJICHUE MTPaBUJIAMH TEXHUKH 0€30IIaCHOCTHU TP MCIIOJIb30BAaHUH XUMHUYECKUX BEUIECTB;

- ¢(hOpMHUPOBAHHOCTh COOCTBEHHOM MO3MIIMU MO OTHOIICHUIO K XMMHUYECKOI nHpopmanuu,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

1.4. PexomeHnayemMoe KOJIH4YECTBO YacOB HAa OCBOeHUe padoueil mporpamMmbl y4ueOHOM
AUCUMITUHBI:

MaxkcuManbHON yueOHOU Harpy3ku obydaromierocs- 310 yacos, B TOM yucie:

- 00s13aTebHOM ayIMTOPHOHN yueOHOH Harpy3ku oOydaromerocs-210 gacos;

- camocTosTeNbHas padota obydatomierocs- 100 yacos

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

2.1. O6bem yueOHOM TUCHUTINHBI U BU/bI Y4eOHO# padoThl

Buy yuebnoit paboThl O6nem yacoB

MaxkcumanpHas yaeOHas Harpy3ka (BCero) 310
O06s13aTenbHas ayJUTOpHas ydeOHasi Harpyska (Bcero), B T. 4.: 210
TEOPETHUECKOe 00yUeHne 122
MPAKTUYECKHE 3aHATUS 40
1ab0paTOPHBIE 3aHATHS 48
CamocTosTenpHas pabora oOydaromierocs (Bcero), B T. U.: 100
NOATOTOBKA  YCTHBIX  BBICTYIUICHWH, pedeparoB, JAOKIAIOB, C

MCTIOJIF30BaHNEM WH(OPMAIIMOHHBIX TEXHOJIOTHIA, IKCKYPCHH

Hpyras ¢opma koHTponsi - 1 cemecTp, MpoOMeXyTOouHasl aTTecTalus Bo 2 cemecTpe B (opme
JubdepeHIIMPOBaHHOTO 3a4eTa




2.2. TeMmaTu4ecKHii IJIaH U coepP:KaHNe YUeOHOH TUCIIMIIINHBI

HawnmenoBanwme pasneios Copeprxanne yueOHOTO MaTepuana, J1abopaTopHbIE U MPaKTHIECKHEe PadOThI, caMOCTOsITeTIbHas paboTa O6BeM YpoBeHb
U TeEM o0yyaromumxcs 4acoB OCBOEHUS
1 2 3 4
| cemecTp 150
Benenue Haydynsie MeTonpl mMO3HAHUS BEIIECTB W XMUMHYECKUX SBIEHUH. Poib JKcmepuMeHTa W TEOPHH B XHMUHU. 1 1
3HayeHne XUMUM TOpu  ocBoeHnn  cnenuanbHocTer  CIIO  ecrecTBeHHO-HaydyHOro  MpOQWMIIs
po(heCCHOHATBHOTO 00pa30BaHusl.
Pasnen 1. Opranuueckas
XUMHUS
Tema 1.1. Conep:xanue y4eOHOro MaTepuaJia 13 1-2
[Ipenmer opranuyeckoii | JleKIMH, TeOPpeTHYECKHE 3aHITHS
xumun. Teopus crpoenus | [Ipeamer oprannueckoi Xxumuu. [IoHsTHE 06 OpPraHMYECKOM BELIECTBE W OpraHMYecKoi xumuu. Kparkuii 2
OpPTaHMYECKUX OUepK HWCTOPHH PAa3BUTHS OpPTaHWYECKOW XWMUHU. Butammsm m ero kpymenne. OCOOEHHOCTH CTpPOCHHUS
COCIMHEHHUI opraHuyeckux coequHeHuid. Kpyroopor yriepona B mpupoze.
Teopus crpoeHus: oprannueckux coequHennii A.M. Bytieposa. [Ipeanocbuiku co3ianusi TEOpUN CTPOCHUS.
OcHOBHBIE TOJNOXKEHHA Teopuu cTpoeHns A.M. byrmepoBa. XuMmMudeckoe CTpOCHHE W CBOICTBa
oprannueckux BemiecTB. [lonstue 00 nzomepun. CriocoObl 0TOOpakeHUsI CTPOCHUsI MOJEKYNbI ((popMyIbl,
Mozenn). 3Hauenue Teopun A.M. byTiepoBa it pa3BUTHS OPraHUYIECKOW XUMUU U XUMUYECKUX TIPOTHO30B.
Crpoenue aroma yriepoaa. OJEKTPOHHOE OONaKo W opbOuranb, S- u p-opOutanmu. ODJIEKTPOHHBIE H
ANEeKTPOHHO-Tpapuueckue (opMyIbl aTtoMa yriiepoa B OCHOBHOM H BO30Y)KIEHHOM COCTOSHHUSX.
KoBajieHTHas XMMHYECKas CBA3b U e KiaccupuKaius 1o crnocoly nepekpbiBaHus opourtaiei (o- u m-CBA3M).
[Monsitue rubpuamszanmu. Paszmuubbie TUnbl rHOpHaU3aiud U (OpMa aTOMHBIX OpOUTaJIeH, B3aUMHOE
OTTaJIKUBaHUE THOPUIHBIX OpOUTaANel U UX PACIOJIOKEHHE B TPOCTPAHCTBE B COOTBETCTBHH C MUHHMYMOM
SHepruu. ['eoMeTpusi MOJIEKYyJl BEIIECTB, OOpa30BaHHBIX aTOMaMH YIJEpoAa B PAa3UYHBIX COCTOSHHUSIX
TUOPUTA3 AN
Knaccudukanus opraHu4eckux BeIIECTB B 3aBUCUMOCTH OT CTpPOEHHUs yriepojgHou menu. l[loHsTue 2 2

¢yHKUMOHaNbHOM Tpynmnbl. Knaccnpukanys opraHnuecKiX BemecTB N0 THITY (yHKINOHAIBHOM IPYIIIHL.
OCHOBBI HOMEHKJIATYphl OpraHMYECKHWX BeIIecTB. 1puBHaibHBbIE Ha3BaHWA. PanmoHandpbHas HOMEHKIIATypa
kak npenmectsenHuna HomeHkIaTypsl [UPAC. Homenkmarypa IUPAC: npuHIumns! o6pa3oBaHus Ha3BaHWUM,
CTapIIMHCTBO (YHKUMOHANBHBIX TIpymil, WX oOo3HadeHne B mnpepukcax u cypdukcax Ha3BaHUI
OpPraHUYEeCKUX BEIIECTB.

Tunbel XUMHYECKHX CBSA3€H B OpPraHWYECKHMX COEAWHEHUSX M cmocoObl uX paspeiBa. Kiaccudukarms
KOBQJICHTHBIX CBSI3€H MO 3JEKTPOOTPULATENLHOCTH CBA3aHHBIX aTOMOB, CIIOCO0Y MEpeKpbIBaHMs OpOUTamei,
KpaTHOCTH, MeXaHu3My oOpa3oBaHusi. CBs3b NPHUPOABI XUMHUYECKOH CBSI3M C TUIOM KpPUCTATUYECKOU
pENIeTKH BeUlecTBa B ero (YU3MIeCKUMHU CBOMCTBaMHU. Pa3phiB XMMIUECKOI CBsI3M KaK MPOIIecc, OOpaTHBIN ee




o0Opa3oBaHut0. ['OMOTUTHUYECKUH U TEeTEPOIMTUUSCKUAN Pa3pPhIBBI CBS3CH, UX COMOCTABJICHUE C OOMECHHBIM U
JIOHOPHO-aKIIETITOPHBIM MEXaHU3MaMu X oOpa3zoBaHusl. [loHsATHE CBOOOIHOTO pajvKaia, HyKIeo(pUIbHON 1
ANEKTPO(IILHOM YaCTUIIBI

[lonsaTHE O THMax W MeXaHWU3Max peakuuil B opraHmdeckod xumuu. CybOctpaT u peareHt. Knaccudukanms
peaxknuii 0 M3MEHEHHIO B CTPYKTYpe cyOcTpaTa (IpucoeANHEHNE, OTILEIUICHHUE, 3aMELIeHUE, N30MEPHU3ALIUs)
U THUITy peareHTa (paJuKalbHble, HyKIeopmIbHbIe, aeKkTpoduiapHble). Peaknnn npucoenunenns (AN, AE),
snumunaupoBanus (E), samemenus (SR, SN, SE), nzomepuzanuu. Pa3HOBUAHOCTH peakUuil Ka>KAOTO THIIA!
THAPUPOBAHNE U JETHJIPUPOBAHNE, TAIOTEHUPOBAHKUE U JIETAJIOTEHUPOBaHKE, THApaTalus U JeruapaTarus,
THAPOTAIOTEHUPOBAaHUE M JETHIPOTaIOTEHUPOBAHME,  MOJMMEPH3ALMs W IOJHUKOHACHCAIMs,
neperpynnuposka. OcoOEHHOCTH OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLINI B OPIraHUYECKON XHUMUH.
CoBpeMeHHbIE MPEACTABICHU O XMMHUYECKOM CTPOEHHU OpraHHuYecKuX BemiecTB. OCHOBHBIE HalpaBiIeHUS
pa3zButus Teopun crpoenus A. M. Bytneposa. M3oMepusi opraHM4ecKux BELIECTB U €€ BUIbl. CTpyKTypHast
N30MEPHSL: MEXKKIIACCOBAasi, YIJIEPOAHOIO CKEJIETa, MOJIOXKEHNSI KPaTHOU CBSI3U M (DYHKLMOHAIBHOM I'PYIIIBL
[IpocTpancTBeHHast H30MepHs: TeoMeTpuueckas U onrtudeckas. [loHATHE acMMMETPHYECKOro IeHTpa.
buonornueckoe 3HaueHNe onTHYECKON n3oMepuu. B3anMmHoe BIMAHHE aTOMOB B MOJIEKYJaX OpPraHHYECKUX
BEIIECTB. DJIEKTPOHHBIE 3()(hEeKThl AaTOMOB M aTOMHBIX IPYNI B OPTaHMYECKUX MOJIEKyJax. MHIyKInOHHBIN
3G QEKT, TONOKUTEIbHBIH W OTPUIATENBHBIA, ero ocoOeHHocTH. MesomepHblii 3hdext (3ddekT
COTIPSKCHHUS), €T0 0COOCHHOCTH

JlaGopaTopHble 3aHAATUSA

OO6napyxeHre yriiepofa ¥ BOJIOpOJa B OpPTaHWYECKHX coenuHeHmsx. OOHapyXeHHe rajioreHoB (mpoda
beinpmreiina).

CamocTosiTeibHAasg patoTa 00y4alomuxcs

IloaroroBka cooOmenuii mo Temam: «Burtanmusm u ero kpax», «CoBpeMEHHBIE NMPEACTABICHUS O TEOPHUU
XUMHUYECKOTO CTPOCHUS.

BrimonHeHne ynpakHeHUH 10 KiIacCU(pHUKAIMK KOBAJICHTHBIX CBA3el B MOJIEKYJIaX OPraHMYECKHX BEIECTB
10 Pa3JIMYHBIM [IPHU3HAKAM.

Tema 1.2. IIpenenbHbie
YTIIEBOIOPOIBI

Copaepxanne yueOHOr0 MaTepHaJIa

12

JIeKIII/IH, TEOPETUYCCKHEC 3AHATHUSA

l'omonorndeckuii psin ankanoB. [lonsitme o0 yraeBogopogax. OcOOEHHOCTH CTPOEHUS MpeJelbHBIX
VIIEBOJAOPOMOB. AJKaHBI Kak TMPEACTABUTENN MPEACIBbHBIX  YIVIEBOJOPOAOB. ODJIEKTPOHHOE |
MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJIbl METaHa M JPYTUX ajlKaHOB. ['OMOJIIOrMYECKHl psg U H30Mepus
napadguaoB. HopmanpbHOe © pa3BETBICHHOE CTPOCHHE YIIIepOJAHOW 1ernu. HomeHkmatypa aikaHOB W
ANTKWIBHBIX 3aMecTuTenei. @u3nuecKue CBOMCTBA aTKaHOB. AJIKaHBI B IPHUPO/IE.

Xumunueckue cBodcTBa ankaHoB. Peakuuu SR-Tuma: ranoreHupoBaHUE HUTpOBaHHE. MexaHU3M peakiuu
XJIOPUPOBAaHUS alKaHOB. Peakuuu OerugpupoBaHus, TOPEHUS, KaTaJIUTUUYECKOTO OKHUCIICHHS alIKaHOB.
Kpexunr ankaHoB, pa3TWdHbIe BUIL KPEKWHTA, IPUMCHCHHE B MPOMBINIICHHOCTH. [IMpoan3 U KOHBEpCHS
METaHa, N30MEPHU3aIns aTKaHOB.

1-2




[Ipumenenne u cnocoObl MmonydeHus: ankanoB. OOnMacTH MpUMEHEHHs ankaHoB. [IpoMbllIieHHBIE CIIOCOOBI
[OJyYECHUSI aJKaHOB: TIIOJYYEHHWE U3 TPUPOIHBIX HCTOYHHKOB, KpPEKHUHI MapauHOB, IOIyYeHHE
CHUHTETHYECKOTro OC€H3MHa, ra3uuKanus yrisi, THAPUPOBaHE alkaHoB. JlabopaTopHbIe CIIOCOOBI OTY4eHHS
aJIKaHOB: cuHTe3 Bropua, nekapOokcunupoBaHue, THAPONN3 KapOuaa alloMUHUS

Hukmoankansl. ['oMomorndeckuii psim ¥ HOMEHKIATypa IUKIOANKAHOB, X obmas ¢opmyna. Ilonsatue o
HampspKeHUW IUKiIa. V3omepusi MUKIOAIKaHOB: MEXKIACCOBas, YIJIEPOJHOTO CKeJeTa, TeoMeTpHYecKasl.
[Momyuenue u (usuUeckue CBOWCTBA NUKIOATKAHOB. XMUMHUYECKUE CBOMCTBAa IUKIOankaHoB. Crnernmduka
CBOMCTB IIMKJIOAJIKAHOB C MaJIbIM pa3MepoM IuKIa. Peakiuu npucoeAMHEHNS ¥ paguKaIbHOTO 3aMeIICHUS.

IIpakTH4yeckue 3aHATUA

Homenxuratypa u n3oMepust IpeaeNbHbBIX YTIIEBOAOPOIOB

CamocTosiTeibHAas padoTa 00y4alomuxcs

BrlmonHeHne yrpaxxHeHUH: cocTaBlIeHHE CTPYKTYPHBIX (DOPMYIT OpraHUYECKUX BEIECTB.

Tema 1.3. DTiIeHOBBIE U
JTMECHOBBIC YTIIEBOIOPOIBI

Conep:xanue yueOHOro MaTepuaJia

.HeKlII/II(l, TCOPETUYCCKHEC 3AHATHUSA

I'oMonorndeckuii psii ankeHOB. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI 3THIICHA U AJIKEHOB.
I'omonorudeckuii psa u obuas GpopMynna aakeHoB. M30Mepust STUIEHOBBIX YITIEBOAOPOIOB: MEKKIACCOBad,
YIJIEPOJHOTO CKeJIeTa, IIOJIOKEHUs] KpaTHOW CBs3M, reomerpudeckas. OCOOEHHOCTH HOMEHKJIATYph
STHJICHOBBIX YTIEBOIOPOIOB, HA3BAHNS BaXXHEUINNX pagukanoB. Ou3nyeckne CBONCTBA AIKEHOB.
XUMHYECKHE CBOWCTBA QJIKCHOB. OJEKTPOMWIBHBIA XapakTep peakUui, CKIOHHOCTh K pPeaKIusiM
MPUCOCTMHEHUSI, OKUCIICHUS], TTouMepu3aud. [IpaBuiio MapKkoBHHKOBa M €r0 3JEKTPOHHOE 00OCHOBaHHUE.
Peakuun ranoreHnpoBaHMs, THAPOraJOreHUPOBAHMS, THAPATALWH, TUApUpoBaHys. Mexanusm AE-peaknuil.
Ilonsatne o peakumsx nomumepuszanuu. ['opeHue ankeHoOB. Peaknnm OKHCIEHHS B MATKHX M JKECTKUX
ycnoBusix. Peakius Baraepa u ee 3HadeHue i1 oOHapy)KeHHS HEMPEIENbHBIX YTIIEBOJAOPOAOB, MOTYUYEHHS
TJIMKOJIEH.

1-2

[Ipumenenne u cnocoObl TONydeHHs aJKEHOB. lcrosib30BaHME BBICOKOM PEaKHOHHOH CIOCOOHOCTH
IKEHOB B XMUMHUYECKOH MPOMBIIUIEHHOCTH. [IprMeHeHre STrieHa u TponuieHa. [I[poMbIluieHHBIE CIIOCOOBI
MOJTYYEHUS allkeHOB. Peakiuu AerupupoBaHus W KPeKHHTa alkeHOB. JlabopaTopHble criocoObl MOMyYeHuUs
AJIKEHOB

Anxanuensl. [lorsTre U K1accuduKaIus TUEHOBBIX YTIEBOJOPOJIOB 110 B3AUMHOMY PACIIONOKEHHIO KPATHBIX
cBsizelr B Mouiekyse. OCOOCHHOCTH 3JICKTPOHHOIO M MPOCTPAHCTBEHHOTO CTPOCHMS COINPSKCHHBIX TUCHOB.
[TonsTHE O T-3MEKTPOHHOM cucTeMe. HoMeHKIaTypa TueHOBBIX YIIeBO0pOA0B. OCOOCHHOCTH XUMHUUYECKUX
CBOWCTB CONPSDKEHHBIX JHEHOB KaK CJIEICTBUE WX 3JEKTPOHHOTO CTpoeHus. Peakuuu 1,4-nprcoennHeHUs.
[Monmumepuzanus aueHoB. CrocoObl MOJMY4YEHUs TUEHOBBIX yrjieBomoponoB: paborer C.B. JleOenera,
JETUPUPOBAHUE AJIKAHOB.

OCHOBHEBIEC TIOHSTHS XMMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUH (Ha TpUMepe MPOAYKTOB IMOJUMEPH3AINN
QJIIKEHOB, aJIKaJMEHOB M UX TaJOreHIIPOU3BOIHBIX). MOHOMED, TOJIMMEp, PEAKIIHs OJTUMEPU3aIliH, CTETICHb
MOJIMMEPU3AIIMY, CTPYKTYPHOE 3BEHO. THIIbI MOJIMMEPHBIX LEMNeH: JIMHEHHbBIC, Pa3BETBJICHHBIC, CIIUTHIC.

1-2
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[lonsTHe o0 cTepeoperyspHBIX moauMmepax. l[lomuMepsl TEPMOIUIACTUYHBIE W TEPMOPCAKTUBHEIC.
[IpencraBienue o IIacTMaccax u 31acTomMepax. [IoMMITHIIEH BRICOKOTO M HU3KOTO JAAaBJIEHHS, €T0 CBOMCTBA U
npumenenue. Kartammzaroper Llurmepa — Harra. IlomunpomnuneH, ero mnpuMEHEHHE U CBOWCTBA.
lanorenconeprkamme moauMepsl: Te(IOH, MOIMBUHUIXIOPHI. Kaydyku HaTypanbHBIA U CHHTETHUYECKHE.
Cononmnmeps (6yTanneH-CTHPOIBHBIN Kay4uyK). BynkaHn3anus kaydyka, pe3nHa u 500HHT.

JlaGopaTopHble 3aHATHSA

HOJ’Iy‘lCHI/Ie OTWJICHA U U3YYCHUC €TO CBOMCTB.

IIpakTHYecKHe 3aHATHS

Howmenkuatypa u n3oMepus yrieBoJAOpPOJOB psiia ITUIICHA.

CamocTtosiTesqibHasi paboTa 00y4aloluxcs

[ToaroroBka cooOmieHuit mo temam: «CHHTETHYECKHE KaydyKH: HCTOPHS, MHOT0OOpasHue M IMepCHeKTUBBDY,
«Pe3nHOTEXHUYECKOE  TPOM3BOACTBO W €r0  pOJib B HayYHO-TEXHUYECKOM  IIporpeccey,
«[onurerpadTopatunieH (TedIioH) U ero NPUMEHEHUEY.

Tema 1.4.
AlleTHIIEHOBBIE
YTIIEBOAOPOIBI

Coaep:xanue y4eOHOro MaTepuajia

.HeKlII/II(l, TCOPCTUICCKHE 3AHATUA

['oMonornyeckuit psia aaTKUHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE alleTUIIeHa U IPYTUX aJIKMHOB.
l'omonornyeckuit psim u obmias ¢opmyna ankuHoB. HomeHkiaTypa aleTUIICHOBBIX —YIJIEBOIOPOJIOB.
W3omepus MeXKIaccoBast, yriepoIHOIO CKEJIeTa, MOJIOKEHHS KPAaTHON CBSI3H.

XVWMUYECKHe CBOMCTBA W NpUMEHEHHe ankWHOB. OCOOCHHOCTH pEaKIuii MPHUCOSIWHEHHUS IO TPOWHOU
yraepoa-yriuepoanon cpsasu. Peakmus Kyueposa. [IpaBuno MapkoBHHUKOBA MPUMEHUTENBHO K allETHICHAM.
IHoaBmwxHOCTE aTOMa BOJOPOAA (KUCIOTHBIE CBOICTBA alKWHOB). OKHCIIEHNE AIKUHOB. Peakiys 3eIMHCKOrO.
[IprMeHeHune aleTHICHOBBIX yIiIeBo10pooB. [lonnBuHMIaLETAT.

HOHy‘IeHI/Ie AJIKMHOB. HonyquI/Ie AllCTUIICHA MUPOJIM30M METaHa U Kap6I/I):[HLIM MCTOAOM.

JlaGopaTopHble 3aHATHSA

HonyquHe AlCTHUJICHA U U3YUCHHUC €TI0 CBOICTB.

IIpakTHYecKHe 3aHATHS

HOMeHKJ’IaTypa 1 M30MCPUs YIJICBOAOPOAOB psJia allCTUIICHA.

N

Tema 1.5.
ApomMaTtudeckue
YTIIEBOIOPOABI

Conep:xanue yueOHOro MaTepuaJia

.JIeKIII/II/l, TCOPECTUICCKHUE 3AHATUSA

l'omonoruyeckuit psn apeHoB. beH301 Kak MpeacTaBUTENb apeHOB. Pa3BUTHE MpeACTaBICHHUM O CTPOCHHUU
Oenzona. CoBpeMeHHBIE MPEJCTABICHUS 00 D3JIEKTPOHHOM W TPOCTPAHCTBEHHOM CTPOSHUHU OEH30Ja.
OOpa3zoBaHre apoMaTH4ecKol m-cUcTeMbl. ['omonoru OeH30J7a, WUX HOMEHKJIATypa, oOmas Qopmyla.
Homenkmarypa [ [Ou3aMeIEHHBIX TMPOM3BONHBIX O€H30la: OpTo-, MeTa-, Mapa-pacioyioKeHne
3amecTuTened. @u3nyeckrue CBOMCTBA apEHOB.

Xumudeckue cBoiicTBa apeHOB.[IpuMepsl peakimii 3IeKTPOGUIBHOTO 3aMELICHHs: TaJIOreHUPOBaHMUS,
ankwimpoBanusi  (katanuszaropel @®punmens — Kpadrca), HuTpoBaHus, cyibpupoBaHus. Peakiuu
TUIPUPOBAHMS M TPUCOSIUHEHHS XJI0pa K 0eH3011y. OCOOEHHOCTH XUMUYECKHX CBOWCTB TOMOJIOTOB O€H3011a.
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B3aumHOe BiHMSHHE aTOMOB Ha MPUMEpPE TOMOJIOTOB apeHOB. OpHUEHTAIMs B PEaKIUAX SICKTPOPUILHOTO
3amermienns. OpuentanTsl I u 11 pona.

[Ipumenenue u nomsydeHue apeHoB. [IpupoHbie UCTOYHUKU apOMAaTHYECKUX YTIEBOPOAOB. ApoMaTu3alus
QJIKaHOB U IMKJIOAJIKAHOB. AJIKWIMPOBaHUE OCH30I1a.

IIpakTuyeckue 3aHATHSA 2
W3oMepHs 1 HOMEHKIIATypa yIIeBOAOpoAoB. I'eHeTHueckas CBsA3b MEXy KJIacCaMH yTI€BOJOPOIOB. 2
CamocTtosiTesqibHasi paboTa 00y4arommxcst 3
BrinonHenue ynpakxHeHUH 110 TEHETHYECKOH CBSI3U MEXKAY KJIaccaMi YIJIEeBOAOPOAOB. 4
Tema 1.6. [Ipuponusie | Conep:kaHue yueGHOro MaTepuaja 10 1
HACTOYHNKHU Jlekuuu, TeopeTHUecKHe 3aHATHS
YII€BOLOPOOB Hedts. Haxoxaenue B mpupone, coctaB u (usudeckue cBolicTBa He(TH. TOMIMBHO- SHEPreTHUECKOE 2
Hedrs 3HaueHue HeTu. [IpombliieHHas mnepepaborka HegTu. Pextudukanus HedTH, OCHOBHBIE (Qpakiuu ee
pa3aeNeHns, UX UCIOIb30BaHue.
Bropuunas nepepaborka Hedrenponykros. Pextudukanus Ma3yTa npu yMEHbIIEHHOM AaBieHud. KpexuHr
HepTenpoaykToB. Pasnuunbie Buasl Kkpekunra, pabotet B.I'.lllyxoBa. I3omepusamus amkaHOB.
AJNKHITMPOBAaHUE HETPeNeNbHBIX YIIIeBO0poAoB. Pudopmunr Hedrenponykros. KauecTBo aBTOMOOMIEHOTO
tornBa. OKTaHOBOE YHUCIIO.
[Ipuponuslii 1 momyTHEIM HedTsHOW Ta3pl. CpaBHEHHE COCTaBa MPUPOAHOTO M TOMYTHOTO Ta30B, WX 2 1
MIPaKTHYECKOE UCIIOIb30BaHHE.
Kamennslii yronb. OCHOBHbIE HalpaBJICHUS UCIOJIb30BaHUS KaMEHHOro yriisi. KokcoBaHne KaMEHHOIO YIuis,
BaYKHEHIINE MPOAYKTHI 3TOrO IMpolecca: KOKC, KAMEHHOYTOJIbHASL CMOJIa, HajcMolbpHas Bojga. CoennHeHus,
BbIJIETISIEMbBIE U3 KaMEHHOYTOJIbHOM cMOIIBL. [IpoayKThI, mosrydyaemble U3 HAJCMOJIBHOM BOBI. DKOJIOTUYECKHE
ACHeKTHl JOOBIYH, TepepadOTKH U UCTIOIH30BAHMSI TOPIOYHUX HCKOMAEMBIX.
CamocTrosiTesqbHasi paboTa 00y4al0IMXCs 3
IloaroroBka pedeparoB mo Ttemam: «lMcTopust OTKpbITHS W pa3palOTKM Ta30BBIX M HEQTSIHBIX 6
MecTopoxaeHuit B Poccuiickoit deaeparumy, « IKOJIOTHUECKHE aCEKThl UCIIOIb30BAHUS YTIEBOAOPOTHOIO
CBIPBS»
Tema 1.7. Coaepxanne yueOHOr0 MaTepHaJIa 12 1-2
l'unpoxkcunbHbIE Jlekuuu, TeopeTHYeCKHE 3aHATHS
COCIMHCHUS Crpoenne u knaccudukanus crupTtoB. Knaccupukanus CHHpPTOB 1O THIY YIJIEBOJOPOJHOTO pajvKaia, 2

YUCILYy THAPOKCHIBHBIX TIPyNIl W THUIIy aTOMa YIVIEPOAA, CBSA3aHHOIO C TUIAPOKCWIBHON TIPYIIION.
ONEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE T'MJIPOKCUIBHOM Ipynnbl. BinsHue cTpoeHHsa CUPTOB Ha UX
¢m3nyeckue CcBOMCTBA. MEXMOJNEKYIsIpHas BOJOPOAHAA CBSA3b. | OMOJOTMYECKHH psA  MpeaerbHBIX
OJTHOATOMHBIX CITUPTOB. M30MepHs 1 HOMEHKJIATypa ajJKaHOJIOB, UX 001as popMyIa.

XHUMHUUYECKHE CBOMCTBA alKaHOJOB. PeakunoHHas CrOCOOHOCTh NPEAENbHBIX OJHOATOMHBIX CIIHPTOB.
CpaBHEHME KHCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKUX U HEOPTaHUYECKHX COESOUHEHUH, coaepxamux OH-
TPYIIY: KHUCJIOT, OCHOBaHWH, aM(OTEpHBIX COEeIWHEHUH (BOJBI, cupToB). Peakimu, MOATBEp:KAaronIye
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KHCIIOTHBIC CBOWMCTBAa CHHPTOB. Peakiuu 3aMelieHus THIPOKCHIBHOW TPYIIbL. MEKMOJIEKyIIpHast
JIEeTUpaTaIsl CIHPTOB, YCIOBHS 00pa3oBaHUS NPOCTHIX 3¢upoB. CrioxHbE AUPHI HEOPTaHUYECKUX H
OpPraHMYECKUX KUCJIOT, peakiuu drepuduranmu. OKUCICHUE U OKUCIIUTEIBHOE IETUPUPOBAHNE CITUPTOB.
Crioco0bl ToTyyeHus CIMpTOB. [ Maponu3 ranoreHankaHoB. [waparaius ajlkeHOB, YCIOBUS €€ MPOBEICHUS.
BoccranoBnenne kapOOHUIHHBIX COCTUHEHU.

OtnenpHBIE TPENCTABUTENN ANKAaHOIOB. MeETaHON, €ro MPOMBIIUICHHOE IIONlydeHHe W TPUMEHEHHE B 2
MPOMBIIIJICHHOCTH. bronorndeckoe neiictBue Metanomna. Crienuguyueckie CrocoObl MOTYYeHHUs 3THIOBOTO
cnupra. Puznonornyeckoe AEHCTBUE 3TaHOA.
MHuoroaromMuble cipThl. M30Mepuss W HOMEHKIATypa MPENCTaBUTENel JBYX- M TPEXaTOMHBIX CITHUPTOB.
Oco0eHHOCTH XUMHUYECKHX CBOWCTB MHOTOATOMHBIX CIIHMPTOB, X KaueCTBEHHOE OoOHapykeHue. OTIenbHbIe
npeaACTaBUTCIIN: STUJICHTJIMKOJIb, INTUICPUH, CHOCO6I)I HX MOJIYy4YCHUA, MPAKTUUICCKOC IPUMCHCHUC.
®denHon. DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTpoeHue (heHona. BlanmHOe BIMsSHUE apOMaTHUECKOTO KOJbIa
YU THUAPOKCHIBFHOW TPyNmbl. XWUMHYECKHE CBOMCTBa (peHONa Kak (DYHKIUS €ro XMMHYECKOTO CTPOCHHUS.
BpomupoBanue ¢eHona (kauecTBEHHas peakiys), HUTpOBaHWE (MUKPUHOBAs KHCIOTAa, €€ CBOWCTBA U
npumenenue). OOpa30BaHUe OKpAIICHHBIX KoMILiekcoB ¢ moHoM Fe®'. Ilpumenenne denona. Ilomyuenue
(heHOIIa B MPOMBINIIICHHOCTH.
JlaGopaTropHble 3aHATHS
CBoliCTBa CIIUPTOB. 2
I[IpakTHYecKue 3aHATHS
W3omepns 1 HOMEHKIIATypa aIKaHOJIOB. 2
CamocrosiTeqbHasi padora
IMoaroroska pedepaToB o Temam: «ITaHON: BeJHUaiiiee 0J1aro U crpamrHoe 310y, «I[IpuMeHeHre MeTaHoIa, 4
STHIICHIIINKOIS. TexHuKa 0e30MacHOCTH NpH paboTe ¢ HUMM

Tema 1.8. Anpnerunsl 1 | Comep:kaHue y4eGHOro MmaTepuaa 10

KETOHBI Jleknun, TeopeTnyecKne 3aHATHS

I'oMomorndeckue psapl albIeTUAOB U KeTOHOB. lloHsATHE O KapOOHWIBHBIX COCIUHEHHAX. DIIEKTPOHHOE 2
CTpocHHME KapOOHWJIBLHOW Trpynmbl. M3oMepus ¥ HOMEHKIIATypa ajbJIerHJIOB W KETOHOB. Dusnueckue
CBOWCTBa KapOOHMIIEHBIX COEAMHEHUH.
XVWMUYECKHe CBOWCTBA ajbJICTHIIOB U KETOHOB. PeakiMoHHAas CIOCOOHOCTh KapOOHWIIBHBIX COEAMHEHWH.
Peaknum OKHUCIEHMsI aNbJErWJIOB, KAyECTBEHHBbIE pPEaKIMM Ha albJeruaHyro rpymmy. Peakuuu
MOJIMKOHICHCAIMU: 00pa3oBaHue heHoa0(hopMalbIEerHIHBIX CMOJL
[Ipumenenune 1 nonydeHne KapOOHWIBHBIX COSTUHEHHUM. 2

[IpumeHeHne anpIeru 0B U KETOHOB B OBITY W IMPOMBIILICHHOCTH. AJNBACTUABI U KETOHBI B IPUPOJC
(a3¢upubie Macia, pepomonsl). [TonyueHne KapOOHUIBHBIX COSAMHEHUH OKUCIIEHHEM CIIMPTOB, TUApaTauei
AIKUHOB, OKUCJICHUEM YTiIeBOJ0po10B. OTIENbHbIC PEACTABUTENN alIbJICTHIOB U KETOHOB, CIIEU(UIESCKIE
CHOCOOBI MX TIOTYYEeHHUS U CBOWCTBA.

JlaGopaTopHoe 3aHsITHE
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XMMHYECKHUE CBOMCTBA aJILIETUIIOB

IIpakTHyeckoe 3aHsITHE.

I/ISOMepI/IH 1 HOMCHKJIATypa aJIbACTUIOB 1 KETOHOB.

CamocTtosiTeqbHasi padoTa

Brinonnenue pra)KHCHI/IfI 10 CBOMCTBaM aJIbACTU 0B 1 KCTOHOB.

Tema 1.9. KapGoHoBbie
KHCIIOTBI M KX
MIPOM3BOIHBIC

Conep:xanue y4eOHOro MaTepuaJia

.HeKlIl/II/l, TCOPCTUICCKHE 3AHATUA

I'omonorudeckuii psix IpenebHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. [loHATHE 0 KapOOHOBBIX KHCIOTaX
u ux Knaccuukanus. OJEKTPOHHOE H TMPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHIBHOW —TpYIIIHL.
l'omonoruyeckuii psn MpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIJIOT, UX HOMEHKJIATYypa W H30MEpHsL.
MexMOJeKynIpHble BOAOPOAHBIE CBSI3M KapOOKCWIIBHBIX TPYII, MX BIMAHHE Ha (U3UUECKUE CBOICTBa
KapOOHOBBIX KHCIIOT.

XUMHYECKHE CBOWCTBa KapOOHOBBIX KHCJTOT. Peaknuu, WIUTIOCTPUPYIOIIUE KUCIOTHBIE CBOMCTBA M HX
CpPaBHCHHE CO CBONCTBAMH HEOpPraHM4YecKux KucioT. OOpa3zoBaHue (YHKIHMOHAIBHBIX HPOU3BOAHBIX
KapOOHOBBIX KHCIOT. Peakumu stepudukanuu. AHruapuasl KapOOHOBBIX KHCIOT, HMX IOIy4€HHE U
MIpUMEHEHUE.

Crioco0b! Tonmy4yeHuss KapOOHOBBIX KHCIOT. OTHEeNbHbIE MPEeNCcTaBUTeNd U WX 3HadeHHe. OOmue crocoOsl
MIOJTyYEHUs: OKUCIIEHUE AJIKAHOB, AJIKCHOB, IIEPBUYHBIX CIIMPTOB, AJIbACTHAOB. BakHelne MpeacTaBUTenN
KapOOHOBBIX KHCJIOT, WX OHOJOTHYECKass pojib, CIEHU(PUUECKHE CIOCOOBI IONy4YeHHUs, CBOWCTBA U
[IPUMEHEHUE MYPaBbUHOM, YKCYCHOW, NAJIBMUTHUHOBOM M CTE€apUHOBOW; AKpUIOBOM U METaKpUIIOBOW;
OJIEMHOBOH, JIMHOJIEBOM U JIMHOJIEHOBOM; IIJaBEIEBOM; OEH30MHOM KUCIIOT.

Crnoxnble 3¢upbl. CTpoeHHEe 1 HOMEHKIIATYpa CIOXKHBIX 3()UPOB, MEKKIACCOBAsE N30MEPHsI C KapOOHOBBIMU
kucinotamu. CriocoObl MOJMYYEHUs CIOXKHBIX 3(GUpoB. OOpaTUMOCTh PEaKIUK dTepuPUKAIMA U (aKTOPBI,
BIMSIOLINE Ha CMelleHue paBHOBecus. OOpasoBaHue CIOXHBIX monuddupos. llomustuientepedranar.
JlaBcaH Kak Npe/ICTaBUTENb CHHTETHYECKHX BOJIOKOH. XHWMHYECKHE CBOWCTBA M IPUMEHEHHE CIOKHBIX

3(huUpoB.

XKuper. XKupbl kak crnoxsble 3Qupbl rnepuHa. KapOoHOBbIE KHCIOTHI, BXOJSIIHE B COCTaB KHPOB.
3aBUCHMOCTh KOHCUCTEHIIUH KHPOB OT UX COCTaBa. XMUMHUYECKHE CBOMCTBA >KHPOB: TMIAPOJIN3, OMBUICHUE,
ruJipupoBanue. bruonornueckas pojb KHUPOB, MX HCIIOIb30BAHUE B OBITY M IPOMBIIUIEHHOCTH

Conu xapOOHOBBIX KuciIoT. Mputa. CrocoObl MONyUeHHs COJIeH: B3aMMOJICHCTBHE KapOOHOBBIX KHUCIOT C
MeTaJlJlaMH, OCHOBHBIMU OKCHJIAMH, OCHOBaHHUSMH, COJIIMH; INEJIOYHOH THAPOJU3 CIIOKHBIX 3(PHUPOB.
XuMHUYEeCKUE CBOMCTBA COJel KapOOHOBBIX KHCIIOT: TUAPOJIN3, pEAKIIMU MOHHOTO 0OMeHa. Mblia, CyITHOCTh
Moromero AeiicTBus. OTHoIIEHWE MbUIA K KecTKoM Boje. CuHTeTmdeckne moromme cpeactBa — CMC
(meTepreHTsl), X MPEUMYIIIECTBA M HETOCTATKH.

JlabopaTopHbIe 3aHATHS

XuMHuYeCcKue CBONCTBA Kap6OHOBI>IX KHCJIOT.

CBoOICTBa MbLIA.
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IIpakTHYecKHe 3aHATHS

Howmenxuatypa u n3omepunst KapOOHOBBIX KHCIOT M UX MPOU3BOJHBIX.

CamocTosiTesibHas padoTa

[loaroroBka coobmenuss mo Teme «CuHTeTHueckue Motomme cpenctBa - CMC (merepreHTsl), HX
MIPENMYIIECTBA U HEJOCTATKUY.

Tema 1.10. Yrnesoasl

Copaeprxanne yued0HOro MaTepuajia

JIeKlIl/II/l, TCOPCTUICCKHE 3AHATUA

[onstre 06 yrneBogax. Knaccuduxarmms yrineBogoB. MoHO-, IH- U MTONHACAXaPUABI, IPEIACTABUTENH KaXK IO
TPYIIBI YIIIeBOA0B. bruojornyeckas poib yriaeBoAoOB, UX 3HAUCHUE B )KM3HU YEIOBEKa U OOIECTBA.
Monocaxapuasl. CTpoeHHE U ONTUYECKasi H30MEpHs MOHOCAaxXapuaoB. VX kiaccudukanys 1o 4ucity aToMoB
yraepoaa u npupojae kapoonunsHoU rpymnmbel. @opmyner Oumiepa n Xeyopca Uit n300pakeHUsT MOJIEKYIT
MoHocaxapuaoB. OTHeceHre MoHocaxapunoB K D- u L-psany. Baxkuelinue npeacraBuTen MOHO3. [ Tioko3a,
CTpOCHUE ee MOJIEKYJIbl U (prusndeckue cBoicTBa. TayTomMepus. XUMHUYECKHE CBOMCTBA TITIOKO3bI: PEAKIIUH 110
aNBJIETHTHON Tpynme («cepeOpsHOTo 3epKaliay, OKHCICHHE a30THOW KHCIOTOH, ruapupoBaHue). Peakmmn
[JIIOKO3bl KAK MHOT'OATOMHOTO CIMPTA: B3aUMOJAEUCTBUE TIIIOKO3bI ¢ THApokcuaoM Meau (II) mpu koMHaTHOM
TeMIeparype W HarpeBaHHH. PaznuuHple THITBI Opo’KeHUs (CHUPTOBOE, MOJOYHOKHMCIIOE). [oko3a B
npupone. buomorndeckas ponb M NpUMEHEHHE TIOKO3bl. DpykTo3a Kak HM30Mep IIIOKO3bl. CpaBHEHHE
CTPOCHHUSI MOJEKYJIbl M XHMHYECKHX CBOMCTB INMIOKO3bl U ¢pykTo3bl. PpykTo3a B MpUpPOAE U €€
Oouonoruueckas poib. [lenTo3sl. Pubo3za m ne3okcupu0o03a Kak MpEACTaBUTENH allbAoneHTo3. CTpoeHne
MOJIEKYIL.

Hucaxapunsl. CrpoeHue aucaxapuzoB. Crnoco® cowieHeHus UUKIOB. BoccranaBnuBaromue u
HEBOCCTaHABJIMBAIOIINE CBOMCTBA JUCAXAaPUIIOB KaK CIIEJCTBHE COUJieHeHUs uKiIa. CTpoeHHe U XUMUYECKHe
CBOMCTBa caxapo3bl. TeXHOIOTMYECKHE OCHOBBI IIPOU3BO/ICTBA caxapo3bl. JIakTo3a 1 ManbTo3a Kak M30MepHI
caxapo3ssbl.

[Momucaxapunpl. OOmee crpoeHue monucaxapunoB. CTpoeHHWE MOJIEKYNIBl Kpaxmala, aMuio3a |
amwionekTH. du3nyeckue CBOMCTBAa Kpaxmala, €ro HaxoXJeHHE B TMPHUpOAe U OHWOIOTHYECKas pPOJb.
I'makoren. Xumudeckne cBOHCTBa Kpaxmana. CTpoeHHE 3JEMEHTapHOTO 3BEHa IeJUIINIo3bl. BrusHue
CTpOCHHS TOJIMMEPHOH 1en Ha (U3NYECKHe U XMMHUYECKHUE CBOWCTBA IEILTIONO3EI. [ MAPOIN3 1EIITI0N03HkI,
o0pa3oBaHHE CIIOKHBIX DS(QUPOB C HEOPraHWYECKUMH W OpPTaHWYECKUMH KHCIOoTaMu. [loHstHe 00
HCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIENIKe, BHCKO3e. HaxoxnaeHue B mpupojsie M OUoiornyeckas poJib
1esT0a036l. CpaBHEHHE CBOMCTB KpaxMalia U IIEJUIIOI03bI.

JlabopaTopHbIe 3aHATHS

XUMHUYECKUE CBOMCTBA YTIJIEBOJOB

XUMHUYECKUE CBOMCTBA YIJIEBOJOB

CamocTtosiTesbHasi paboTa 00y4ar0IMXCS

[NoxroroBka pedepara o Teme «YTiIeBOIbI KaK MPOAYKT MUTAHHUS U XUMUYECKOE CHIPhEY,
CoCTaBUTh CPABHUTEIBHYIO TAOJIMILYy CTPOCHHUS, CBOWCTB, MPUMEHEHHS KpaxMaja U IeJIIFOJIO3bI.
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Tema 1.11.
AMMHBI, aMUHOKHUCIIOTHI,
OeJIKHu

Coaep:xanue y4eOHOro MaTepuaJia

14

.HeKlIl/II/l, TCOPECTUICCKHE 3AHATUA

Krnaccupukanns n msomepuss aMmuHoB. [lonsitne 06 amunax. [lepBuuHble, BTOpHYHBIE M TPETHYHBIE AMHUHBL.
Knaccudpukanus amMHHOB MO THUMY YIVIEBOJOPOJHOTO paaWKana W YUCIYy aMHHOTPYHI B MOJIEKYJIE.
I'omonoruyeckue psabl NpeaenbHbIX ATMPaTHIECKUX U apOMAaTHYECKIX aMUHOB, H30MEPHS 1 HOMEHKIIATYPA.
XVMHYECKHE CBOICTBA aMHHOB. AMHUHBI KaK OpPraHMYEeCKHE OCHOBAHMS, WX CPaBHEHHE C aMMHAKOM M
JPYTUMH HEOPTaHMYECKMMHU OCHOBaHUSIMH. CpaBHEHHE XWUMHUYECKHMX CBOWCTB alU(aTHYeCKUX H
apoMaTuuecKkux amMuHOB. OOpa3oBaHUE aMHUIOB. AHHIMHOBBIE KpacuTenu. lIOHSATHE O CHHTETHUECKHX
BoJIoKHaxX. [lonmmamuapl W TMOMMaMHUIHBIE CHHTETHYECKHE BOJIOKHA. [IprMeHeHHWE W TONydeHHE aMHHOB.
[Tomryuenue amuuoB. Paboter H. H. 3unnna.

1-2

AmuHokucnoTel. [loHATHE 00 aMHHOKHCIIOTaX, UX Kiaccupukanus u crpoeHne. OnTuieckas U30MepHsl o.-
aMHUHOKHUCIOT. HoMeHKaTypa aMMHOKUCIIOT. JIBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCIIOT
U ee npuuuHbl. bunonsgpueie noHbl. Peaknuu konaencauuu. [lentuaHas cBA3b. CHHTETUYECKUE BOJIOKHA:
KarpoH, sHaHT. Knaccudukanus BosokoH. IlomyueHre aMWHOKHCIOT, WX NPUMEHEHHE W OHOJIOTHYecKas
GyHKIWSL.

benku. benku kak nmpupoaHsle monuMepsl. [lepBudHas, BTOpUYHas, TPETHYHAS M YETBEPTUUHAS CTPYKTYPHI
6enkoB. OUOPMIUISIpHBIE W TIOOYJsApHBIE Oeinku. XUMHUYECKHE CBOMCTBa OENKOB: TOpEHHWE, JCHATyparlus,
THJIPOJIN3, KaUeCTBeHHBIC (IIBETHBIC) peakiuu. bruonormyeckue GyHKIUU OENKOB, MX 3Ha4YeHUe. bemku kak
KOMITOHEHT nuiy. [IpoGiieMa OETKOBOrO TOJIOAAHUS U IYTH €€ PEUICHMSL.

JlaGopaTopHble 3aHATHSA

CBoiicTBa OEIKOB.

HpaKanecRne 3aAHATUSA

HoMmeHkilaTypa 1 u30Mepusi aMUHOB M aMHHOKHCJIOT.

CamocTosiTeibHAas padoTa 00yyalonuxcs

IloaroroBka pedepara no teme «Kiaccudukaurs aMHHOB IO THITy YTJIEBOJOPOJHOIO pajuKana ¥ YHCIY
aAMHHOTPYII B MOJIEKYJIE.»

Tema 1.12.
A3zoTtcoaepxkariuie
TeTePONUKITNICCKIE
COCITUHCHMSI.
HYK.HCI/IHOBBIC KHCIIOTHI.

Conep:xanue yueOHOro MaTepuaJia

.JIeKIII/II/l, TCOPECTUICCKHUE 3AHATUS

HyxnenHnoBbie KUCIOTHI KaK IpUpoAHbIE TouMephl. Hykneotuasl, ux crpoerue, npumepsl. AT® u AJ1D, ux

B3aMMOINpeBpalieHue u ponb 3toro mporecca B npupoze. Ilonarne JJHK m PHK. Crpoenne JJHK, ee
MepBUYHas ¥ BTopuyHas ctpykrypa. Paborer ®@.Kpuka u JI.YorcoHa. KoMrieMeHTapHOCTh a30THUCTHIX
ocHoBanuil. Perummkanust JIHK. OcobGennoctu ctpoenust PHK. Tunst PHK u ux Ouonornueckue QpyHKIHH.
[lonstne o TtpomuHoMm koxe (konoHe). buocuHTe3 Oenka B JKMBOW KJeTKe. | eHHas HWHXKEHEpUs U
ouorexnoiorus. TpancrenHbie GOPMBI paCTEHHUH U YKUBOTHBIX.

Tema 1.13.
Buonornuecku akTuBHbIE
COEIMHEHNS

Coaep:xanue y4eOHOro MaTepuaJa

14

.HeKIII/II/I, TCOPETUYCCKHUEC 3AHATHUSA

®epmenTsl. [lonsTre 0 hepMeHTax Kak 0 OMOJIOrHYeCKUX KaTain3aTopax OeskoBod npupoabl. OcOOEHHOCTH
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CTPOCHHS M CBOWCTB B CpPaBHEHHWM C HEOPraHUYECKMMHU Karanmu3aTopamu. Kiaccudukaius (epMeHTOB.
OC0OEHHOCTH CTPOEHUS U CBOMCTB (DePMEHTOB: CEIICKTUBHOCTD U 3()(PEKTUBHOCTh. 3aBUCHMOCTh aKTHBHOCTH
(dbepmenToB oT Temmeparypel u pH cpenpl. 3HaueHue (EPMEHTOB B OHOJIOTMM ¥ TPUMCHEHHE B
MTPOMBIIIICHHOCTH.

Butamunsr. [lorstue o ButamuHax. Mx kimaccudukamus u obo3nadenre. Hopma moTpebieHnsT BUTAMHHOB.
BognopactBopumeie (Ha mpumepe ButamuHoB C, rpymmel B u P) m xmpopacTBOpmMBle (Ha mpuMepe
ButaMuHOB A, D 1 E). ABUTaMHHO3bI, THIICPBUTAMHHO3BI U TUITOBUTAMUHO3BI, X PO(QUITAKTHKA.

Topmownsl. TloHsATHE 0 TOPMOHAX KaK OMOJIOTMYECKU aKTHBHBIX BEIECTBAX, BBIMTOJIHSIONINX 3HIOKPUHHYIO
pPETYNALNI0 JKU3HENEATeNIbHOCTH opraHu3MoB. Kiaccudukanus TOPMOHOB: CTEpOWABI, IPOU3BOIHEIC
AMUHOKHCIIOT, TIONWNENTHAHbIE # OemKoBble TOpPMOHBL. OTHENbHBIE MPEACTABUTENN: ICTPAAMON,
TECTOCTEPOH, MHCYJIMH, aJpEHAJIHH.

JlexapctBa. IlonsTHEe O JekapcTBax Kak XHUMHMOTEPANEBTHUYECKMX Ipemaparax. KpaTkue ucropuueckue
CBEICHHUsSI O BO3HMKHOBEHUM U Pa3BUTUHM XUMHOTepanuu. ['pynmsl jiekapcTB: cynbdaMunsl (CTpenTouun),
AQHTUOMOTHKM (TICHUIWUINH), AHTHIUPETHKH (ACIHUPHH), aHAIBIeTUKW (aHAIBIHMH). MeXaHu3M JeicTBUs
HEKOTOPBIX JIEKAPCTBEHHBIX MpEnapaToB, CTPOEHHE MOJIEKYJI, TPOrHO3MPOBAHUE CBOWCTB Ha OCHOBE aHAIM3a
XMMUYECKOT0 CTPOCHHS. AHTHOMOTHKH, MX KIacCH(PUKAaLUs 1O CTPOCHHIO, THUILy M CHEKTPY IeHCTBUS.
be3onacHeie ciocoObl MPUMEHEHUS, JIEKAPCTBEHHBIE JOPMBI

HpaKanecKne 3aAHATUSA

I'enetnueckas CBSI3b MCKAY OCHOBHBIMH KjlIaCCaMM OPraHMYCCKUX COCI[I/IHCHI/II\/'I.

CamocrosiTeibHas paboTa 00y4amuxcs

[MoxroroBka cooOmeHuit mo Temam: «OCOOEHHOCTH CTPOCHUS W CBOWCTB (PepMEHTOB», «['OpMOHBI Kak
OMOJIOTMUECKH AaKTHUBHBIC BellecTBa», «ButamMuHbl, uX Kiaccupukamus u oOo3HaueHue. Hopma
OTpeOIeHUS», K AHTHOMOTHUKH, UX KIIACCHU(UKAIIMS [T0 CTPOSHHUIO, TUITY U CIICKTPY JICHCTBUSIY.

Il cemecTp

Paznen 2.
O6mas u
HEOpPTraHWYECKasT XUMUS

160

Tema 2.1.
Xumusi — HayKa o
BEIIeCTBaxX

Copaepxanne yueOHOr0 MaTepHaJIa

12

JIeKIII/IH, TEOPETUYECCKHEC 3AHATHUSA

CocraB BemecTBa. XuMHYECKHE 37eMEHTHI. CIOCOOBI CYIIECTBOBAHUS XUMHYECKUX DJIEMEHTOB: ATOMBI,
MPOCTHIE W CJIOKHBIE BEIECTBA. BelecTBa MOCTOSHHOTO W TIEPEMEHHOTO COCTaBa. 3aKOH ITOCTOSHCTBA
cocraBa BemlecTB. BemecTBa MOJEKYISPHOTO W HEMOJEKYISPHOTO cTpoeHus. CrocoObl OTOOpaKeHHs
MOJIEKYJI: MOJICKYJISIPHBIC ¥ CTPYKTYpPHBIE (DOPMYIIBI; MIAPOCTEPKHEBBIE MO MOJICKYJI.

M3mepenne BemecTBa. Macca aTOMOB W MOJIeKyJl. ATOMHas enuHuIla Macchl. OTHOCHUTEIBHBIC aTOMHASI U
MoJIeKynapHas Mmacchl. KoiaudecTBo BemiecTBa M €OUHUIBI €T0 U3MEPEHUS: MOJb, MMOJb, KMOJb. Yucio
ABorazipo. MonsipHas macca.

ArperaTHble COCTOSIHMSI BellecTBa. TBepioe (Kpucraluimdeckoe W aMopdHOe), )KHIKOEe W Ta3000pa3zHoe
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arperaTHbie COCTOSHMSI BEUISCTBA. 3aKOH ABOTaJpo M €ro CieACTBHs. MOJSpPHBI 00beM BEIIECTB B
ra3oo0pazHoM coctossHnu. O0beTMHEHHBIN Ta30BBINA 3aKOH U ypaBHeHHEe MeHnzeneeBa — Kianeiipona.
CwMmecu BeniecTB. Paznuuus Mexy cMeCSIMU U XMMUYSCKUMH COSIMHEHUSIMU. MaccoBast 1 0ObeMHas JI0JId
KOMITOHCHTOB CMECH.

IIpakTHYecKHe 3aHATHSA 2
Pemenwne 3aga4 Ha 00bEMHYIO W MAaCCOBYIO JIOJIO MMPUMECer 2
PacueTpl 10 ypaBHEHHSIM XUMUYECKUX PEaKIUil 2
CamocTtosiTesqibHasi paboTa 00y4arommxcst 3
Pemrenue 3anau Ha MaccoByt0 1 00BEMHYIO JJOIH KOMIIOHEHTOB CMECH. 4
IToaroroBka cooOmenuii mo remam: «IlnazmMa — 4eTBepTOE COCTOSHUE BELIECTBAY, «AMOPQHBIC BELIECTBA B
PUPOAE, TEXHUKE, OBITY».
Tema 2.2. Conep:xanue y4eOHOro MaTepuaJia 12 1
CrpoeHue aTroma Jleknum, TeopeTnyeckHe 3aHATHS
ATOM — ci0oxHas yacTuua. JlokazaTenbCTBa CI0KHOCTH CTPOCHHUS aTOMa: KaTOJHbIE U PEHTTCHOBCKHUE JIyUH, 2
(dhoTorddexT, pagnoakTUBHOCTD, 31eKTponu3. [Inanerapras mogens aroma 3. Pesepdopma. Crpoerne aToma
o H. bopy. CoBpemeHHbIe NIPEICTaBIEHUS O CTPOEHUH aToMa. KopmycKynsapHO-BOJIHOBOW Jyallu3M YacTHI]
MHUKpPOMHpA.
OJEeKTpOHHbIE KOHQUIYpaluHM aTOMOB XHMHUYECKHX 3JEMEHTOB. BajeHTHble BO3MOXHOCTH aTOMOB
XUMHYECKUX DJICMEHTOB. DJICKTPOHHAsS KJIaCCU(PUKAIMSI XUMUICCKUX JIEMEHTOB: S-, P-, -, f-3J1eMeHTBI.
CoctaB aroMHOTO siipa. HyKiI0HBL: IpOTOHBI ¥ HEUTPOHBI. M30TOMNbI ¥ HYKIHUBL. Y CTONYHUBOCTD SI€ED. 2 1
OnexktpoHHast 00osouka atoMoB. [loHsTHE 00 3MEKTPOHHON OpPOUTAIM U ANIEKTPOHHOM oOsake. KBaHTOBBIE 2 1
Yucia: TiaBHOE, OpOMTanbHOE (IMOOOYHOE), MAarHWTHOE M CHMHOBOE. PacmpenesneHue 3J€KTPOHOB IO
SHEPTEeTHYECKUM YPOBHSIM, MOYPOBHSIM M OPOUTAJISIM B COOTBETCTBUU C TIPUHIIMIIOM HAaMMEHBIIIEH SHEPTHH,
npunnunom [aynu u mpasusiom ['yHaa.
OJEeKTpOHHbIE KOHQUIYpaluHd aTOMOB XHMHUYECKHX 3JEMEHTOB. DBajeHTHblE BO3MOXHOCTH aTOMOB 2 1
XUMHYECKHX DJIEMEHTOB. DJICKTPOHHAs KJIACCU(PUKAIMS XUMUIECKHX JIEMEHTOB: $-, P-, -, f-anemMeHThI.
IIpakTHYecKue 3aHATHS 2
CocraBieHue MEKTPOHHBIX B rpaguecKiX GOpMYI aTOMOB. 2
CamocTrosiTesqbHasi paboTa 00y4al0IMXCS 3
BrinmosnHenne ynpaXHeHUH Ha COCTaBJICHUE JIEKTPOHHBIX M Ipaduyeckux GopMys aToMOB. 2
Tema 2.3. Copaepxanne yueOHOr0 MaTepHaJIa 8 1-2
[eprnoanyeckuii 3akoH 1 | JIeKIMH, TEOPETHYECKHE 3aAHATHS
[Tepuonnyeckas cucreMa | OTKpBITHE TIEPHOIMYECKOTO 3aKOHA. [IPEAIOCHUIKM: HAKOIUIEHHE (DAKTOJIOMMYECKOr0 Marepuaia, padoThl 2
XMMUYECKUX JJIEMCHTOB | mpeamectBeHHUKOB (M. B. [lebepelinepa, A. O. Illankyptya, k. A. Hetonenaca, JI. FO. Meiiepa), cbesn
J. . Menneneesa xumukoB B Kapncpys, nuuHoctHele kadectBa J[. M. MenneneeBa. Otkpeitue [l . MenneneeBbiM
ITepuonnyeckoro 3aKoHa.
[lepnomnuecknii 3ak0H W cTpoeHHe aroma. M3otombl. CoBpeMEHHOE MOHATHE XUMHUYECKOTO DJIEMEHTA. 2 1-2
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3akonomepHocts . Mosmu. CoBpemennas ¢opmynupoBka Ilepumoamyeckoro 3akona. Ilepuoandeckas
cucremMa u

cTpoeHre aroma. DU3MYECKUI CMBICT MOPSIKOBOTO HOMEpa 3JEMEHTOB, HOMEPOB TPYIIBl U IEPHOJA.
[lepuoanueckoe  M3MEHEHWE  CBOWCTB  DJIGMEHTOB.  pajWyca  aToMa; JSHEPrud  HOHU3AIUW;
AJIEKTPOOTPUIIATEIBHOCTH. [IpHUNHBI U3MEHEHUSI METAITMYECKIX U HEMETAIUTMYECKUX CBOMCTB 3JIEMEHTOB B
rpynnax W IMepuojiax, B TOM YHuclie OONBbIIUX W CBEpXOONbIIMX. 3HaYeHUEe [lepHoanvecKkoro 3akoHa U
[epuoaunueckoit cucreMbl xuMudeckux 3nemeHToB J[.M.MenneneeBa 1uisi pa3BUTHS HAYKH U TIOHUMAHHS
XMUMHYECKOM KapTUHBI MHpA.

CamocTosiTesqibHasi paboTa 00yualomuxcs

[Toarororka pedepara mo reme «Ku3Hb u AestenpHOCTh . M. MenaeneeBay.
[Moaroroska coobmenus no Teme «Cunres 114-ro snemMeHTa — TpuyMQ pOCCHHCKUX (PU3UKOB-SACPIIUKOBY.

Tema 2.4.
Crpoenue BeliecTBa

Coaep:xanue yueOHOro MaTepuaJia

10

.HeKlII/II(l, TCOPETUYCCKHEC 3AHATHUSA

IlonsaTe 0 XMMHYECKOM CBS3H. THIBI XUMWYECKHUX CBS3€H: KOBaJCHTHAs, MOHHAsA, MeTaJLIMJecKas H
BOJIOpPOIHAS.

KoBajeHTHass xumuueckas CBs3b. [IBa MexaHu3ma o0Opa3oBaHHS 3TOH CBSI3U: OOMEHHBIM M JIOHOPHO-
akuentopHsld. OCHOBHBIE MapaMeTphbl 3TOrO TUMNA CBS3U: JJIMHA, MPOYHOCTh, YIOJ CBSI3M WU BaJCHTHBIA
yroin. OCHOBHBIE CBOMCTBAa KOBAJICHTHON CBSI3U: HACHIIICHHOCTh, TMOJSPU3YEeMOCTh M IPOYHOCTD.
DNEKTPOOTPUIIATEIFHOCTh M KiacCH(HKalMg KOBAJCHTHBIX CBS3CH IO 3TOMY MpPH3HAKY: MOJSIpHAs W
HETOJISIpHas KOBAJICHTHBIC CBs3H. [IONMAPHOCTH CBSI3M WM MOJSIPHOCTH MONEKYJbl. Crocod mMepeKphIBaHHS
ANIEKTPOHHBIX OpOuTaNell W KiacCUpUKAIUs KOBAJICHTHBIX CBS3€H 1O 3TOMY IPHU3HAKY: G- W T-CBSI3H.
KpaTHOCTh KOBaJIGHTHBIX CBsI3€H M KJIAaCCU(UKAIUS UX TI0 STOMY MPU3HAKY: OJMHAPHBIC, JIBOWHBIC, TPOHHEIE,
NoJyTOpHbIE. THUIBI KPUCTAINIMYECKUX PEIIETOK Y BEIIECTB C 3TUM THUIIOM CBS3U: AaTOMHbBIE U MOJIEKYJISIPHBIE.
®uznyeckre CBOMCTBA BELIECTB C ATUMU KPUCTAITUIMUECKUMH PELICTKAMHU.

WNonnas xumudeckass cBsizb. KpaiftHuii ciydail KOBaJIGeHTHOW TONSPHOW CBsI3U. MexaHU3M 00pa3oBaHHA
HWOHHOM CBsi3U. IOHHbBIE KPUCTAJUIMUYECKUE PEMIETKA U CBOMCTBA BEIIECTB C TAKUMHU KPHUCTAIIJIAMU.

Meramnueckass XuMudeckast CBs3b. OCOOBIM THIT XUMHYECKOW CBSI3M, CYMIECTBYIOIIUN B MeTaiaXx |
criaBax. Ee oTinMuug M CXOICTBO C KOBAJEHTHOM M HMOHHOM CBs3IMH. CBOMCTBAa METAIIHMYECKOH CBSI3H.
Meramumnueckne KpUCTAUIMUECKIE PEMIETKH M CBOMCTBA BEIIECTB C TAKMMH KPHUCTAJUIAMH.

Bomoponmnas xumuueckas cBsi3b. MexaHu3M oOpa3oBaHHMs TakoW cBs3u. Ee  kiaccuduxanms:
MEXMOJIEKYJISIpPHAsd U BHYTPUMOJIEKYJIIpHAsl BOJOPOJIHBIE CBSI3U. MOJIEKyJIsSIpHBbIE KPUCTAIUIMUECKHE PELIETKH
JUIsl 9TOro THma cBs3u. dusnueckue CBOWCTBA BEIIECTB C BOJOPOAHOW CBA3BIO. bHonormdeckas poiib
BOJOPOIHBIX CBSA3€H B OpraHU3alil CTPYKTyp OwnomommMepoB. EnwHas mpupona XWMHYECKHX CBSI3EH:
HaJIMYUE Pa3IMYHBIX TUIIOB CBSI3€H B OJJHOM BEIIECTBE, IEPEXO/L OJHOTO TUIA CBSI3U B IPYroM M T.II.
KommnekcooOpazoBanue. IloHsiTHE O  KOMIUIEKCHBIX — coeAMHEHMAX. KOOpAMHAIIMOHHOE — YHCIIO
KOMIUTeKcooOpa3oBarens. BHyTpeHHsst u BHemHAS cdepa KomIiulekcoB. HomeHkiaTypa KOMITIEKCHBIX
coequuenni. Ux 3HaueHue.
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IIpakTHYecKHe 3aHATHS

OHpCI{CHCHI/IC THUIIOB XUMHUYECKHUX CBS3EH.

CamocTosiTeIbHAasi padoTa 00y4JalonIuxcst

Brinmonnenue pra)KHCHI/Iﬁ Ha ONpCACIICHUC TUIIOB XUMHWYCCKUX CBSI3CH.

N

Tema 2.5. [Tonumepsl

Coaep:xanue y4eOHOro MaTepuaJia

.JIeKIII/II/I, TCOPETUHYECCKHUEC 3AHATHUSA

Heopranuueckue nonumepsl. [lonuMepbl — MNpoCThie BelleCTBA C aTOMHOM KPHUCTALIMYECKOW pelIeTKOi:
AIJIOTPOITHBIE BUIOU3MEHEHHs yriepona (anMas, rpadur, kapOuH, (yiiepeH, B3anMOCBI3b THOPUIN3AIIH
opbutaneii y aToMOB yriepoja ¢ HPOCTPaHCTBEHHBIM CTPOCHHMEM aJUIOTPOMHBIX MOAM(UKALUiL); CelleH U
TEJUTYp LEeNo4YeyHOoro ctpoeHus. [lonumepbl — CI0KHBIE BELIECTBA C AaTOMHOM KPUCTAJUIMYECKON PEIIETKON:
KBapll, KpeMHe3eM (JIMOKCHIHbIE COCIMHEHHS KPEeMHHUS), KOPYHI (OKCHI afOMUHHS) W alFOMOCHIINKATHI
(TmoneBBIe WIMATHI, CIOMa, KaoiwH). MuHepaisl U ropHsle mopoasl. Cepa rutactuueckas. MuHepaibHOE
BOJIOKHO — acOecT. 3HaueHHe HEOPraHW4YeCKUX MPUPOAHBIX IMOJIMMEPOB B (OPMHUPOBAHHU OJHON W3
Te0JIOTHYECKUX 000I04eK 3eMIIn — JINTOC(EpHI.

Oprannueckue noiuMepbl. CrmocoObl HMX  MOMYYEHHUsS: PEaKUUH I[OJMMEpH3alMd W PEeaKkUuu
nonukoHAeHcauy.  CTpPyKTyphl TOJMMEpOB: JIMHEWHBIE, pa3BETBICHHbIE U  IPOCTPAHCTBEHHBIE.
CTpyKTypupOBaHHME  IIOJIMMEPOB:  ByJKaHM3aUMs  KaydyKoB, JyOsieHHe  O€JKOB,  OTBEp)KICHHE
MOJMKOHACHCAIMOHHBIX noanMepoB. Kiaccudukaryst noauMepoB M0 pa3inuyHbIM OPU3HAKaM.

Tema 2.6. {ucniepcHbie
CHCTEMBbI

Conep:xanue y4eOHOro MaTepuaJia

12

JIeKIII/II/I, TCOPECTUICCKHUE 3aHATUS

[lonstne o mucriepcHbIX cucteMax. Kiaccudukanus AUCTIEPCHBIX CHCTEM B 3aBHCHMOCTH OT arperaTHOro
COCTOSIHHSI TUCIIEPCUOHHON CpeJbl M IUCTIEPCHOM (a3bl, a TakKe M0 pa3Mepy ux Jactull. [ pybomucnepcHbie
CHUCTEMBI: SMYJIbCUH W CYCIICH3UU. TOHKOIAMCIIEPCHBIE CHUCTEMBI: KOJUIOWIHBIE (30JM M TEIH) U UCTHHHBIC
(MOJIEKyJIsIpHBIE, MOJICKYJISPHO-UOHHBIE W HWOHHBIE). Oddext Tunmans. Koarynsaius B KOJUIOHIHBIX
pactBopax. CHHepe3HUC B Telisx.

1-2

3HaueHue TUCTIEPCHBIX CHCTEM B KUBOW U HEXKWBOH MPHUPOJIE U MPAKTUIECKOHN JKU3HU YeJIOBeKa.

OMyJIBCUU U CYCICH3WHW B CTPOUTENIBCTBE, MHUIIEBOW W MEIUIMHCKOW MPOMBINUICHHOCTH, KOCMETHKE.
buonornueckue, MEAUIIMHCKUE ¥ TEXHOJOTUYECKUE 30JIM. 3HAUCHUE Teliel B OPraHU3aIli KUBOW MATEPHH.
buonormueckue, numieBple, MEAUIMHCKAE, KocMeTHUeckre renmn. CuHepesnc kak (akTop, ONpeAelstonii
CPOK TOJIHOCTH MPOIYKIIMK Ha OCHOBE Teiieid. CBepTHIBAHME KPOBU KaK OMOJOTHYECKUN CHHEPE3HC, €T0
3HAYCHHE.

JlabopaTopHbie padoThI

CBOICTBA TUCTIEPCHBIX CUCTEM.

CamocTosiTe1bHAas padoTa 00yyalonuxcs

[Moarororka cooOIeHus 1Mo TeMe «broornyeckue, MuIIeBbie, MEIUIIMHCKHE, KOCMETUICCKUE TSN
[MoxroroBka pedepara mo Teme «l'pyOoauCIEpCHBIE CUCTEMBI, MX KiIacCH(HKAIWS W HCIOJIh30BaHHE B
po(heCcCHOHATBHOMN IeATEINEHOCTI
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Tema 2.7. Copaepxanne yueOHOr0 MaTepHaJa 20 1-2
PacTtBOpBI Jlekuuu, TeopeTHyecKHe 3aHATHS
ITonsiTue o pactBopax. PuU3MKO-XUMUYECKas IMPUPOJIa PACTBOPEHUS U PacTBOpPOB. BzaumopeiicTBue 2
pacTBOpUTENS U PACTBOPEHHOIO BemlecTBa. PacTBopuMocTh BemecTB. CriocoObl BhIpaskeHHUS KOHIICHTpALUN
pPacTBOPOB: MaccoBast 0JIs1 pACTBOPEHHOI'O BEIIECTBA (IIPOLIEHTHAS ), MOJISIPHAS.
Teopusi 37EKTPOIUTUYECKONW AMCCOLMALMU. MEXaHW3M [OUCCOLMALMM BEIECTB C PA3IUYHBIMU TUIIAMU
XMMUYECKUX CBs3ei. Bkmajg pycckMX ydYeHBIX B pa3BUTHE MPEICTABICHUI 00 3IEKTPONUTHYECKON
mucconuanyi.  OCHOBHBIE — TIOJIOKEHHS  TEOPUM  DIEKTPOIUTHYEcKOH  aucconmanuu.  CremneHb
UIEKTPOJINTHYECKON [ucconnanud U (axkTopel ee 3aBUCUMOCTH. CHIIBHBIE U CPEIHHE 3JICKTPOJIMTHL
Jucconmarus Boabl. Bogopomusiil mokazarens. Cpena BOTHBIX PaCTBOPOB AJIEKTPOMTOB. Peakiinun oOMeHa B
BOJHBIX PaCTBOPAX 3JIEKTPOJIUTOB.
I'maponu3 kak 0oOMeHHbIH mpoliecc. HeoOpaTHMBIi THAPONIN3 OPraHUnYeCKUX U HEOPTaHMUECKUX COCAMHEHHN 2 1-2
U ero 3HaueHWe B MPAKTUYECKOW NEATENbHOCTH dYenoBeka. OOpaTuMblil ruaponu3 cojei. CTyrmeHJaThlid
rugponns. [lpakTHueckoe NMpUMEHEHWE TUApPONH3a. [ MApOIM3 OpraHMYecKWX BemlecTB (OEIKOB, KHUPOB,
yrIIeBoI0B, noiuHykIeoTunoB, AT®) u ero Ouonornyeckoe u mpakTuyeckoe 3HadeHne. OMBUICHUE YKHUPOB.
Peakums sTepudukanum.
JlaGopaTopHble 3aHATHSA 2
[IpuroroBieHne pacTBOPOB pa3IMUHBIX BUJA0B KOHIIEHTPALINH. 2
Peakiuu MFOHHOrO 0OMeHa 2
I'maponus coneil. 2
IIpakTHYecKHe 3aHATHSA 2
CocTaBiieHNE HOHHBIX YPaBHEHUH peaknui 2
CocTaBiieHHe YpaBHEHUH peaklMii THAPOJIN3a OPTaHWYECKUX M HEOPTaHUYECKUX COSTMHEHNH. 2 2
CamocTtosiTeqbHasi paboTa 00yyadmmxcst 3
IToaroroBka cooduienuii no Temam: «PacTBopsl BOKpyr Hac. Tursl pacTtBopoB», «Boza Kak peareHT u cpena 6
JUIs1 XHMHUYECKOT0 TIPOLIECCa.
BrinonHeHue ynpaXxHEHUH: COCTABICHUE MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHMHM pEaKLUi, COCTABJICHHE
MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHHH 'UIPOIN3a.
Pemienue 3a1a4y Ha pacueT MacCOBOM J0JIM paCTBOPEHHOI'O BELIECTBA, MOJISIPHOCTH PAacTBOPA..
Tema 2.8 Copaepxanne yueOHOr0 MaTepHaJIa 14 1-2
Knaccugukanus Jlekuum, TeopeTnyeckue 3aHATHS
BCIICCTB. HPOCTHG Knaccnq)I/IKauH;I HEOpraHu4eckux BeulecTB. [IpocThie U CIIOXKHBIE BEIIECTBA. Okcupl, UX KnaCCI/I(bI/IKauI/m. 2
BELICCTBA I'mopoxkcuasl (OCHOBaHUS, KUCIIOPOACOAEPKAIMEe KUCIOTHI, aMpoTepHble Tuapokcuabl). KucmoTsl, ux

knaccugukanui. OcHoBaHus, ux kinaccupuxanus. Conu cpeaHne, KUCIble OCHOBHBIE U KOMIUIEKCHBIE.

Mertasutel. [TonoxeHne MeTanIoB B IEPHOJMUYECKON CHCTEME M OCOOGHHOCTH CTPOEHHS nX aToMoB. [IpocTsie
BEIIECTBA-METAJUIBl: CTPOCHHE KPUCTAUIOB W METaIMuecKas XUMHYecKas cBsi3b. OOmume Qusnueckue
CBOWCTBa METAJUIOB M HMX BOCCTAHOBUTEJbHBIE CBOMCTBA: B3aMMOACWCTBHE C HEMETAJUIAMHU (KHCIOPOJIOM,
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rajJloreHaMH, Cepol, a30TOM, BOJOPOJOM), BOJOHM, KHUCIOTAaMH, PacTBOPAMHU COJICH, OpPraHUYECKUMHU
BEIIeCTBAaMH (CIIUPTaMH, TaJoreHaJKaHAMH, (EHOJIOM, KHCIOTaMH), menodaMu. OKCHIOBI W THAPOKCHIBI
METAJIJIOB. 3aBUCUMOCTh CBOHCTB ATHX COCIUHEHUI OT CTEICHEH OKUCIICHUS METAJJIOB. 3HAYCHUE METAJLIOB
B IIPHUPOJIE U KU3HU OPTaHU3MOB.

Koppo3zus metamios. [TorsaTue koppo3un. XuMuIeckast KOPpo3us. DIEKTpoXuMIIecKkas Kopposus. CrocoOs
3aUTHI METAJIIOB OT KOPPO3UH.

OO0mue crmocoObl MOJyYeHUsT METAIOB. MeTaiel B MpUpojae. MeTalnyprus u €€ BUJbL IHPO-, THAPO- U
ANEKTPOMETAILTYPrHsl. DJICKTPOJIM3 PACIUIABOB M PACTBOPOB COCAMHCHWUN METAUIOB U €ro MPaKTHYECKOE
3HAYCHUE.

Hemeramnpl. [lomoxenne HemMeTamioB B Ilepmomudeckoil cuctemMe, OCOOCHHOCTH CTPOCHHS WX aTOMOB.
DNEeKTPOOTPUIIATENILHOCTE. biiaropoanpie ra3pl. DJIEKTPOHHOE CTPOCHHE aTOMOB OJaropofHBIX Ta3oB U
O0COOCHHOCTH WX XUMHUYECKUX M (hn3muecKkux cBOWCTB. Hemeramnbl — mpocTthie BemecTBa. VX aTomMHOE H
MOJIEKYJIIPHOE CTPOCHUE UX. AJUIOTpONHUs. XUMUYECKUE CBOMCTBA HEMETAIIOB. OKUCIHUTEIbHbIE CBOUCTBA:
B3aMMOJICHCTBHE C METaJUIaMH, BOJOPOAOM, MEHEE AIEKTPOOTPULATENbHBIMA HEMETAIaMU, HEKOTOPBIMHU
CIIO)KHBIMH BEIlECTBaMHU. BoccTaHOBHTENBHBIE CBOWCTBA HEMETAJUIOB B PEaKLUAX ¢ (PTOPOM, KHUCIOPOJOM,
CJIOKHBIMH BEII[ECTBAMH — OKHCIUTEISIMHU (a30THOW M CEPHOU KHCIOTaMH H Jp.).

IIpakTH4yecKkue 3aHATUA

I'enernueckas pAAbI METAJIJIOB U HEMETAJIJIOB

JlaGopaTopHoe 3aHsITHE

Pemenne OKCHNECPUMCHTAJIBHBIX 3a/1av 110 HCOpFaHquCKOﬁ XHUMHH

Pemenne OKCIICPUMCHTAJIbHBIX 3a4a4 110 HeOpFaHquCKOﬁ XUMHH

N

CamocTosiTeibHAas padoTa 00yyalonuxcs

BrinonHenyne ynpaxHEHUH 110 XUMAYECKUM CBOMCTBAM METAJIOB U HEMETAJLIOB.

Tema 2.9. Xumunueckue
peakuuu

Coaep:xanue yueOHOro MaTepuaJa

JIeKIII/IH, TCOPETUYCCKHUEC 3AHATHUSA

Knaccudukanms XuMA4ecKiX peakiiuii B OpraHudeckoil U Heopranndeckor xumud. [[oHsATHE 0 XUMHYECKOi
peakiuu. Peaknuu, waynipe 0€3 M3MEHEHHS KAdyeCTBEHHOI'O COCTaBa BEHISCTB: a/UIOTPONMU3ALUS U
n3oMepu3anus. Peakum, uaymye ¢ i3MEHEHHEM COCTaBa BEMIECTB: M0 YUCIIY U XapaKTepy pPearupyromux u
o0Opa3yromuxcs BEImecTB (Pa3IoKeHUs, COCTUHEHHs, 3aMeleHHs, OOMeHa); 10 W3MEHEHWIO CTeleHel
OKHCJICHUSI DJIEMEHTOB (OKHUCIUTEIBHO-BOCCTAHOBHTEIBHBIE W  HEOKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakiuun); 1o TerioBoMy 3ddekry (3k30 - U IHAOTEpMUYECKHUE); 1O (a3e (rOMO- M I'€TEPOreHHBIC); 110
HampaBlieHUI0 (OOpaTuMble W HEOOpaTUMBbIC); TIO HCIIONB30BAaHUIO KaTanm3aropa (KaTAIMUTUYECKHE H
HEKATAIMTUIECKHE); IO MEXaHU3MY (paJiuKalbHbIe, MOJICKYJISPHBIC U HOHHBIE).

1-2

CkopocTs xuMmudeckux peakuuii. [lorarue o ckopoctu peakiuii. CKOpOCTh TOMO- U TETEPOTEHHON PEaKIuy.
Oneprus aktuBanuu. MakTopbl, BIMSAIONINE HA CKOPOCTh XMMHYECKOW peakiuu. [Ipupoma pearnpyromimx
BemecTB. Temneparypa (3axoH Bant - I'odda). Konuenrpaums. Karamusaropsl W Karaiums: roMo — U
TeTepOreHHBIN, WX MeXaHU3Mbl. @DepMeHTHl, WX CpaBHEHHE C HEOPTaHWYEeCKHMH KaTalu3aTOpaMHu.
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3aBHUCHUMOCTEH CKOPOCTH PEAKITUI OT MOBEPXHOCTH COMPUKOCHOBEHUS PEarupyIOIIUX BEIIECTB.

OOpaTUMOCTP XWMHUYECKHX peakiuii. XuMu4eckoe paBHOBecue. lIoHATHE O XWMHYECKOM pPaBHOBECHH.
PaBHOBecHBIE KOHIEHTpanuu. JMHAMHUYHOCTH XHUMHUYECKOTO paBHOBecHs. DakTophl, BIUSIONIME Ha
CMEIIICHUE PABHOBECHSI: KOHIICHTpaIus, AaBienue, Temmneparypa (npuniun Jle-lllarense).

JlaGopaTopHble 3aHATHSA

Tunel XUMUYECKUX PEAKITUMN.

CpaBHeHHE CBOIICTB HEOPTaHWIECKUX U OPTaHUYECKHAX COeTUHEHM.

N

Pemenne OKCIICPUMEHTAJIBHBIX 3a/1a4 110 HeOpFaHHqCCKOﬁ XUMHUHU 110 TEME XUM. PaBHOBECHCE.

IIpakTHYecKHe 3aHATHS

Pemienue 3a7a4 Ha CMEIICHUE XUMHUYECKOTO PpaBHOBCCHS.

CamocrosiTeibHas paboTa 00y4amuxcs

BrimonHenne ynpakHEHUH MO KIACCHU(UKAIMS XUMHUYECKUX PEaKIMid B OPraHMYECKOH W HEOpPraHUYECKOH
XUMHUH.

Tema 2.10.
OXuCINTEIIHHO-
BOCCTAHOBUTEJIHHBIE
peakuuu.
DNEeKTPOXUMHUECKHE
MIPOIIECCHI

Conep:xanue yueOHOro MaTepuaJia

JIeKIII/II/I, TCOPECTUICCKHUE 3AHATUS

OKHUCIUTENHHO-BOCCTAHOBUTEbHBIE peakuud. CTeneHb OKHCIEeHUS. BOCCTaHOBUTENM M OKHUCIHUTENH.
OkuclieHre U BOCCTAaHOBJIEHUE. BakHelne OKUCIUTENN U BOCCTAHOBUTENU. BOCCTaHOBUTENBHBIE CBOMCTBA
MCTAJIJIOB — MNPOCTHIX BCIICCTB. OKHUCIINTEIbHBIE U BOCCTAHOBUTENBHLIE CBOMCTBA HEMETAINIOB — IMPOCTBIX
BemecTB. BoccTaHOBUTENBHBIE CBOMCTBA BEIIECTB, 00Pa30BaHHBIX dJIEMEHTAMH B HU3IIEH (OTPHUIIATEIHHOMN)
cTereHu OkucieHusl. OKHUCIUTEIbHbIE CBOMCTBAa BELIECTB, OOPAa30BAaHHBIX 3JEMEHTAMH B BBICIICH
(HOHOX(HTGHBHOﬁ) crernedn OkuciaeHusA. OKHUCIUTEIbHBIE W BOCCTAHOBUTENLHBLIE CBOMCTBA BC€HOICCTB,
06pa30BaHHBIX QJICMCHTAMHU B MPOMEKYTOYHBIX CTCIICHAX OKHUCJIICHUA.

Knaccuduxauuns OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peaKuui. Peaknun MEKaTOMHOT'O u
MECKMOJICKYJIAPHOT'O OKHUCJICHHA-BOCCTaHOBJICHUA. PeaKHI/II/I BHYTPUMOJICKYJISAPHOTO OKUCJICHHUA-
BOCCTaHOBJIEHHA. Peaknmyn caMOOKHCIEHHUSI-CAMOBOCCTAHOBIEHHS (AMCIPONOPIIMOHUPOBAHU). MeTo b
COCTaBJICHUS YPAaBHECHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. MeTox 3JeKTpoHHOro OanaHca.
BnusiHue cpenpl Ha MPOTEKaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB.

XuMHUYeCcKrle MCTOYHHUKHM TOKA. QHGKTpOI[HBIe IIOTCHIIUAJIbI. PS[)Z[ CTaHAAPTHBIX JJICKTPOAHBIX IMOTCHUIHAJIOB
(37EKTPOXMMHUYECKUH Psii HaNpsDKEHUH MeTaioB). ['anbBaHMYeCKrEe 3JE€MEHTHl M MPUHLMIIBI UX PaOOTHI.
CocraBieHue ranbBaHUYECKUX 1eMeHTOB. O0pa3oBaHue TaJbBAaHUYECKUX Map MPH XUMHUYECKUX Mpoleccax.
TI'anpBannueckue OJICMCHTBI, INPHUMCHACMBIC B JXHN3HU: CBHHIOBAsA aKKyMYJIATOpHaA 6aTapesI, HUKCIIb-
KaIMHUECBbIC 6aTapeH, TOIIMBHBIC 3JICMCHTHI.

1-2

ONEeKTpOoNIN3 pacIulaBOB U BOAHBIX PaCTBOPOB 3JIEKTPOIUTOB. [Iporieccsl, Mpoucxoasdiue Ha KaToJe U aHOAE.
VYpaBHEHHS 2JEKTPOXUMUYECKHX MPOLECCOB. DJIEKTPOIN3 BOAHBIX PACTBOPOB C MHEPTHBIMHU 3JIEKTPOJAMHU.
DNEeKTPONN3 BOAHBIX PACTBOPOB C PACTBOPHUMBIMH 3JIeKTpoaaMu. IIpakTniyeckoe mpuMeHeHHE AIEKTPOIIN3a.

HpaRaneCKue 3AHATUSA

CocraBneHue ypaBHeHI/Iﬁ OKHUCJIHUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.
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CamocTtosiTesqibHasi paboTa 00y4arOIMXCs

[loaroroBka coobmenuit mo Temam «Peaknnu TOpeHHWsS Ha TPOHM3BOICTBE W B ObITY», «lIpakTmueckoe 5
MIPUMEHEHHUE IEKTPONI3a: paQUHIPOBAHNE, TATHBAHOILUIACTHKA, TATbBAHOCTETHS.
BrinonHenue ynpaxHeHUH Ha COCTABIEHNE YPAaBHEHUHM OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIMHI.
Tema 2.11. OcnoBrble | Coagep:kaHue y4eOHOro MaTepuaa 15 1-2
KJIACCBl HEOPraHW4eckux | Jleknuu, TeopeTHyecKue 3aHsITHS
1 OPTaHUYECKUX Bognoponusie coenmaenns HemeTauioB. llomydeHne amMmmaka W XJIOPOBOIOpPOJA CHHTE30M W KOCBEHHO. 2
COCIUHEHUH dusnueckue corictBa. OTHOIIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.

Oxcunbl ¥ aHTUAPUABI KapOOHOBBIX KUCIOT. HeconeoOpasytomue u coneoOpasytomue okcuasl. KucnoTHele
OKCHIBI, MX cBokcTBAa. OCHOBHBIE OKCHIBI, MX CBOMCTBA. AM(OTEpHBIC OKCHUIBI, MX CBOKWCTBA. 3aBUCUMOCTD
CBOWCTB OKCHIOB METAJUIOB OT CTENECHW OKHCJICHUS. AHTHIPUIBl KapOOHOBBIX KHCIOT Kak aHaJIOTH
KHCJIOTHBIX OKCHJIOB.
Kucnoter opranndeckue u Heopranmdeckue. KHCIOTHI B CBETE TEOPUHM AIEKTPOJIUTHUECKON JTUCCOIHAIINH.
Kucnoter B cBete mporonmutmdeckoil Teopun. Kiaccnukanus OpraHMYECKUX W HEOPTaHWYECKUX KHCIOT.
OOmume cBoiicTBa KHCIOT: B3aMMOJCHCTBHE OPraHMYECKMX W HEOPTaHMYECKHX KHCIOT C METalllaMu,
OCHOBHBIMA H aM(pOTEpPHBIMH OKCHAaMH W THUIPOKCHUAAMH, COJISIMH, OOpa3OBaHHE CIIOKHBIX 3(HpOB.
Oco0eHHOCTH CBONCTB KOHIIEHTPUPOBAHHOW CEPHOI M a30THON KUCIIOT.
Jlexkuuu, teopetnueckue 3aHATHS. OCHOBaHHS OpraHWdeckue W HeopraHwdeckue. OCHOBaHHS B CBETE 2 2
TEOPUH IJIEKTPOIIMTUICCKON muccormanyn. OCHOBaHUS B CBETE MpoToiuTHYecKor Teopun. Kimaccudukarms
OpraHUYECKUX M HEOPraHMYECKUX OCHOBAaHUN. XUMHYECKHE CBOMICTBA IIEIOYEd U HEPaCTBOPUMBIX
ocHoBaHuil. CBOWCTBa OECKUCIOPOJHBIX OCHOBAaHWH: aMMHaKa W aMWHOB. B3amMHOe BIHMsIHHE aTOMOB B
MOJIEKYJIe aHUIJIMHA.
AMdoTepHBIE OpraHuveckne ¥ HEOpPraHWYeCKHe CoeNuHeHHs. AMQOTEpHbIE OCHOBAaHUS B CBETE
MPOTOJNIUTHUECKOH — Teopud. AMQOTEPHOCTh OKCHIOB ¥  THAPOKCHAOB TEPEXOIHBIX  METaJUIOB:
B3aMMOJICHCTBHE C KUCIOTaMHU U IIEN0YaMHU.
Comu. Knaccudpukanms m xuMudeckue cBoiictBa cosiell. OCOOCHHOCTH CBOWMCTB COJIEH OpraHUYecKUX M
HEOPTaHHYECKUX KHUCIIOT.
I'enernueckass CBsI3b MEXIY KIaccaMM OpPraHMYECKUX W HEOpraHuyeckux coenuHeHuil. llonstue o
TeHETUYECKOU CBSA3H U TEHETHUECKUX PsAaX B HEOPTaHMIECKOH M OpraHMYECKOW XUMHH. | eHeTHIeCKre PSJIbI
MeTaia (Ha IpuMepe KalbIlvsl U XKelle3a), HeMeTaia (Cepbl U KPeMHUs), IePEXOTHOTO dJIeMeHTa (IIMHKA).
['eneTnyeckue psiibl U TEHETHYECKAsl CBA3h B OPraHMUECKON XuMuH. ENMHCTBO MUpa BEIIECTB.
JlaGopaTopHble 3aHATHSA 2
CBolicTBa KUCJIOT U OCHOBaHUH 2
['enernyeckast cBsI3b MEXKAY KIacCaMU HEOPTaHUYECKUX COENMHEHU. 2 2
Pemenne sxcneprMeHTAJBHBIX 334a4 10 OPraHNYEeCKON XUMUH. 2 2
IIpakTHYecKHe 3aHATHSA 2
I'enernyeckast CBsI3b MEXKAY KIaCCaMU OPTaHWYECKHUX M HEOPTAHUYECKUX COSTMHEHH. 2

22




CamocTtosiTesqibHasi paboTa 00y4arOIMXCs

BrimonHenne yrpakHeHUH MO0 TEHETHYECKOW CBS3M MEXIY KiacCaMH OPraHMYeCKHX W HEOPraHMIeCKHUX
COEIMHEHH.

Tema 2.12.
XHUMHS 2JIEMEHTOB

Conep:xanue y4eOHOro MaTepuaJia

20

.JIeKIII/II/I, TCOPETUHYECCKHUEC 3AHATHUSA

S-Onemermul

Boaopoa. JIBoiicTBeHHOE TOJIOKEHHE BOJOPOJa B Mepuoaudeckoi cucteMe. M3oTomnbl Bojgopoaa. Tspkenast
BoAa. OKHCIUTENbHBIE U BOCCTAHOBUTENBHBIE CBOMCTBA BOJOpPOJA, €ro MOJydyeHHe M mnpumeHeHue. Posb
BOJOpOJa B XHMBOH M HEeXuBOW mpupozae. Boma. Ponb Bompl kak cpemooOpa3ylomero BEIIECTBa KIICTKH.
OKOJIOTUYECKHUE aCIIEKThI BOIOMOJIb30BaHHUS.

OnemenTsl [A-rpynmer. [lenoynsie MeTamisl. OOmIas XapakTepHCTHKA HISTOYHBIX METAIJIOB HA OCHOBaHUHU
nonoxeHuss B llepumoamueckoit cucreme snementoB .M. MenaeneeBa u ctpoeHus aromoB. [lomyuenue,
(u3nUecKue 1 XUMHYECKHE CBOMCTBA ILEIOYHBIX METAUIOB. KaTHOHBI 1IeI0UHBIX METAJUIOB KaK Ba)KHEHIIas
XuMu4eckas (opMa X CyIIECTBOBAHHS, PEryJsTHBHAS POJb KaTHOHOB KaJIMS U HAaTPUS B JKMBOM KIIETKE.
[IpupoaHblie coeqMHEHNS HATPUS U KaJlusl, UX 3HA4YEHUE.

Onementsl I[A-rpynmer. O0mas XxapakTeprUCTHKa IIETOYHO3EMEIbHBIX METAIUIOB M MarHWs Ha OCHOBaHHH
nonoxeHus B Ilepuoandeckoil cucrteme snementoB Jl. Y. MenneneeBa u ctpoenus: aromoB. Kanpuuil, ero
IMOJIy4€HHUC, (I)I/I3I/I‘IGCKI/IC M XUMHYECKHE CBOMCTBA. BakHeimme COCIMHCHHUA KaJlbliMA, WX 3HA4YCHHUC H
npumeHenune. Kaiapuuii B mpupoze, ero OHoIoruuecKast poib.

p-Onemenmul

AnromuHMi. XapaKkTepUCTHKa aJTIOMUHUS HA OCHOBAaHUM MMOJI0KkeHUs B [lepronnyeckoi cucteme 31eMEeHTOB
I. U. Mengeneera u cTpoeHus aroma. [lonydeHue, (U3NUECKHME M XUMHYECKHE CBOHCTBA aIOMUHUS.
Baxneimne coequHEHHs aNTIOMHHMS, WX CBOMCTBA, 3HaU€HHE M NpHMeHeHue. [IpuponHble coelnHEHUS
AITFOMHUHMS.

VYraepon n kpemuuid. O0MIasi XapakKTeprCTHKa HA OCHOBaHUM WX ToyokeHus B [lepuonudeckoii cucreme /.
W. MenneneeBa u ctpoenus aroma. IIpocTeie BemecTBa, oOpa3oBaHHBIC TUMHU dneMeHTamMu. OKCHIBI U
THAPOKCHJIBI yIJiepojila M KpeMHUs. BaxHellnue colm YroabHOW M KpEeMHHEBOM KHCIOT. CHIMKaTHas
MMPOMBIIIIJIICHHOCTD.

lanorensr. OOmmas xapakTepUCTHKa TAIOTEHOB Ha OCHOBaHWUM WX MojoxeHUs B [lepuonmueckoit cucteme
aneMmeHToB J[. . MenneneeBa u cTpoeHHsT aTOMOB. I'aoreHsl — MpOCThIE BEIECTBA: CTPOCHHE MOJIEKY,
XMMHUYECKHE CBOMICTBA, MOJIyYeHUE W TNpHMEHEHue. BaxHellne COeQUHEHHs TaJIoT€HOB, MX CBOMCTBa,
3Ha4YeHHE U IpruMeHeHue. [ ajgorensl B mpupoae. buonorndeckas poib raloreHoB.

Xanpkorensl. OOmas xapakTepUCTHKa XallbKOT€HOB HAa OCHOBAaHWHM WX ToJioxkeHusi B [lepuomudeckoit
cucreMe oaneMeHToB JI. WM. MeHneneeBa M CTpOEHUS aTOMOB. XalbKOTEHBI — IIPOCTHIE BEIECTBA.
Amnorponust. CTpoeHHe MOJICKYJ1 aJZIOTPOIHBIX MOAU(HUKAIMI 1 UX CBoWcTBA. [lonyueHrne U MpUMEHEHHE
KHCIIOPOJIa ¥ Cepbl. XaJIbKOTeHBI B IPUPOE, WX OMOJIOTHYEcKas pob.

1-2

OnemedTsl VA-T PYIHIIBL. O6H.[a§[ XaPAKTCPHUCTHUKA 3JICMCHTOB JTOM T PyHIibl HAa OCHOBAHWU HX ITOJIOXKCHUA B

1-2
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[epuoanueckoii cucteme snemeHToB . . MenneneeBa u crpoenns atoMoB. CTpoeHHE MOJIEKYJIBI a30Ta U
AJUTOTPOITHBIX MomuduKarmii Gpochopa, ux hu3MIecKkre U XUMHISCKHIE CBOHCTBA. BomopoaHbIe COSTUHEHNUS
anemeHToB VA-rpymnmbl. Okcuzpl azota U pocdopa, COOTBETCTBYIONUE UM KUCIOTHI. COJM 3TUX KHUCIOT.
CBoOICTBa KHCIIOPOJIHBIX COEAMHEHUH a3oTa U Qocopa, Ux 3HAUYCHUE M NMpUMEHeHue. A3oT u (ocdop B
MpUPOJIe, MX OMOJIOTHYECKas POITb.

Onementsl [VA-rpynmel. O0miast XxapakTepuCTHKa 3JIEMEHTOB 3TOW TPYIITBI HA OCHOBAHUH MX TIOJIOKEHHS B 1-2
ITepuoanueckoil cucreme anemeHToB . M. MeHaeneeBa U CTpOEHUSI aTOMOB. YTJIEPOA U €ro ajuIOTPONUSL.
CpoiicTBa JIOTPONMHBIX MOAM(UKAIMKA yriaepona, UX 3HaueHWe W mpuMeHeHue. OKCHUABI U TUAPOKCUIBI
yIiepoaa U KpeMHUS, WX XHUMH4YecKue cBoicTBa. CONM YrONBHON W KPEMHHEBBIX KHCIIOT, X 3HAYCHHE U
npumenenue. [IpupomooOpasyromias pois yriiepoaa ISt )KUBOW W KPEMHUS JJIs1 HEXKUBOM MPUPO/IBI.
d-Onemenmut
Ocob6ennoctu ctpoeHust atoMoB d-anementoB (IB-VIIIB-rpynm). Mens, nuHK, XpoM, xKelle30, MapraHel Kak
MPOCTHIC BEIIeCcTBa, WX (PU3MUECKHE W XMMHUYECKHE CBOWCTBA. HaxokJeHre 3THX METaJIOB B MPHUPOJE, X
nonydenue u 3HadeHue. CoenuvHeHHss d-3IEMEHTOB C PAa3MYHBIMU CTENECHSIMH OKHCIICHHUS. XapakTep
OKCHJIOB Y THJIPOKCHJIOB DTHX 2JIEMEHTOB B 3aBHCUMOCTH OT CTEIICHH OKHMCJICHUS] METaJla.
JlabopaTopHbIe 3aHATHS 2
[Tony4yenue u cBOWCTBAa THAPOKCHIOB ATFOMUHUS U IIMHKA
[TonydyeHue u CBOWCTBA YTIIEKHUCIIOTO ra3a. 2
IIpakTHyeckue 3aHIATHSA 2
S-, p-, d- snemeHThl. B3aUMOCBS3M MEKAY OSJICKTPOHHBIM CTPOCHHEM, XMMHUYCCKHMH CBOMCTBAMH H
TOJIO’KEHUEM B ITEPUOMYECKON CUCTEME.
CamocTtosiTeqibHasi paboTa 00y4aroIIIMXCS 3
[ToaroroBka cooOrieHuit mo TemMaM «VICcTopust OMydeHHUsI W MPOU3BOACTBA ATIOMUHUNY, «Poib MeTanoB B
HCTOPHUH YEIOBEYECKON IMBUIIN3AUNY, «Poxmaromue conmn — ranoreHsn», «cropus mBeACcKoNd CIIMYKHY,
«/HEepTHBIE UK 01aropOTHBIC Ta3h»
Tema 2.13. Conep:xanue yueOHOro MaTepuaJia 1
XUMHUS B )KU3HH Jlekuuu, TeopeTHUeCKHE 3aHATHS
o0ecTBa XUMHUSL W TPOM3BOACTBO. XHMHYECKass MPOMBIIUIEHHOCTh M XUMHUYECKHE TeXHOJOrnu. ChIppe s

XUMHUYECKOM MPOMBIIUIEHHOCTH. Boja B XHMMHUYECKOH MPOMBIIUIEHHOCTH. OHEPrus AJid XUMHYECKOIO
pou3BOACTBA. HaydHbIe MPUHIUIIBEI XUMHUYECKOTO MPOU3BOACTBA. 3aIUTa OKPYXKAIOIIEH CpeIsl U OXpaHa
Tpyla TpPH XUMHYECKOM TMpomn3BoACcTBe. OCHOBHBIC CTaIMM XHMHUYECKOTO Mpom3BoAcTBa. CpaBHEHHE
MPOU3BOJICTBA aMMHUAaKa U METAHOJIA.

Xumusi B CENbCKOM XO035HUCTBE. XUMHU3ALMS CEIbCKOI0 XO35SMCTBA U ee HampapieHus. PacTeHus u mousa,
MMOYBEHHBIN TOTJIOMIAONINA KOMIUIEKC. Y I00peHus U uX Kiaccuukanus. XUMUYECKHE CPEACTBA 3alllMThI
pactenuii. OTpHIIATENBHBIE TOCIEACTBUS TPUMEHEHUS NECTHIUIOB M Ooppda ¢ HHUMH. XUMHU3AIUIL
’)KMBOTHOBOJCTBA.

XUMUS M KOJIOTHsl. XMMHUECKOE 3arps3HeHUE OKpyxKarolien cpeapl. OxpaHa ruapochepbl OT XMMUYECKOTO
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3arpsisHeHms. OXpaHa TIOYBBI OT XMMHYECKOro 3arpsi3HeHus. OxpaHa atMocdepbl OT XHUMHYECKOTO
3arpsizHeHust. OxpaHa (propsl 1 GpayHbI OT XUMHUYECKOTO 3arpsi3HeHNs. BHOTEeXHOMOTHS 1 TeHHAsI MH)KSHEPHSL.
Xumus ¥ OBCEIHEBHAs XKU3Hb deloBeka. JlomammHss anteka. Moromue u uuctsmme cpeactsa. Cpeactsa
0OpBOBI C OBITOBEIMH HacCEKOMBIMU. Cpe/iCTBa JTMYHOW F'MTUEHBI U KOCMETHKU., XHUMHUS U NUla. MapKUPOBKU
YIaKOBOK MHUIIEBBIX M TUTHEHWYECKHX IPOAYKTOB M yYMEHHE WX YUTATh. ODKOJOTHA >KWIUINA. XUMHS H
TeHEeTHKA YeJIOBEeKa.

CamocTtosiTesqibHasi paboTa 00y4arommxcst

IloaroroBka pe(bepaTOB o TeMaM «HaquLIe MPUHOUIIBI XUMHUYCCKOI'0 IIPOU3BOJACTBA», «XUMHU3aLUI 5
CEIIbCKOT0 XO3SICTBA U €€ HaIpaBJICHUA), «IKoJIOT U KUITUIITAY).
BCEI'O: 310

JI71st XapaKTepUCTHKH YPOBHS OCBOSHHS y4€OHOTO MaTepHaia UCIOIb3yIOTCs CIeAyIoIue 0003HAYSHNUS:
1.03HakOMUTENbHBIHN (y3HABaHHUE paHEE U3YUYEHHBIX OOBEKTOB, CBOWCTB);

2.penpoAyKTHUBHBIHN (BBIIIOJHEHUE IEATEIBHOCTH 0 00pa31ly, MHCTPYKLUHU WIH MOl PYKOBOJICTBOM);
3.MPOAYKTUBHBII (IUIAHUPOBAHKE M CAMOCTOSITEIIbHOE BBIIIOJIHEHUE JICATSIBHOCTH, PELICHHE MPOOIEMHBIX 3371a4).
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2.3. XapakTepuCTHKA OCHOBHBIX BH/I0B YUeOHOI 1esITeJIbHOCTH CTY/IEeHTOB

Coaepixanue 00yueHust

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH CTY/IEHTOB
(Ha ypoBHe y4eOHBIX 1eiCTBUII)

Baskneiinime
XHMHUYEeCKHE MOHSATHS

VYMeHue gaBaTh  ONpEJENIEHME U ONEPUPOBaTh  CIEAYIOIIUMU
XUMMYECKHMH IOHATUSAMU: BEUIECTBO, XMMHMYECKHHM DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEJIbHBIE aTOMHasi W MOJIEKYJSIpHAs. Macchl, HOH,
AJIOTPOIHSL, U30TOIIbI, XUMUYECKAsI CBSI3b, DJICKTPOOTPULIATEIILHOCTD,
BAJICHTHOCTh, CTEIIEHb OKHMCIJIEHUS, MOJb, MOJIIpPHAsl Macca, MOJISIPHBII
00beM Tra3000pa3HbIX BELIECTB, BEIIECTBA MOJEKYISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPHI, SJIEKTPOIUT U HEIIEKTPOIIUT,
JNEKTPOJINTUYECKAsT UCCOLMALNSA, OKHCIUTEIb U BOCCTAHOBHUTEIb,
OKHCJIEHHE U BOCCTaHOBJIEHHE, TEIJIOBOH 3G (EKT peakiuu, CKOPOCTb
XUMHMYECKOHN PEeaKLMH, KaTalu3, XUMUYECKOE PABHOBECHE, YIIIEPOIHBIN
cKeJeT, (PyHKIMOHAJIbHAS TPYINa, H30Mepus, TOMOJIOTUs

OcHoOBHBIE 3AKOHBI
XUMHUH

@opMyIMpOBAaHUE 3aKOHOB COXPAaHEHUS  MacChl BEUIECTB U
MOCTOSTHCTBA COCTaBa BEHICCTB. Y CTAaHOBKA NMPUYMHHO-CIEIACTBEHHOMN
CBSI3M MEXK[y COJEPYKAHUEM ATHX 3aKOHOB M HAMCAHUEM XUMHUYECKHX
dbopMyll W ypaBHCHHWH. YCTaHOBKA JBOJIIOIHOHHOW CYIIHOCTH
MEHJICNIEeBCKOH M COBPEMEHHOU (HOPMYIHUPOBOK TMEPUOTUYECKOTO
3akona J[. W. MenneneeBa. OOBSICHEHHE (PU3NYSCKOTO CMBICTA
CUMBOJIMKH TMEPUOIUYECKON TaOMUIbI XUMHUYEeCKUX 3neMeHToB JI. .
MenneneeBa (HOMEpPOB JJIEMEHTa, MEpPUOAA, TPYIIBI) M YCTAaHOBKA
MPUYMHHO-CIICICTBEHHON  CBSI3M MEXIy CTPOCHHEM aroMa H
3aKOHOMEPHOCTSIMH M3MEHEHUSI CBOMCTB 3JIEMEHTOB M OOpa30BaHHBIX
MMHU BEUIECTB B MEpPUOJAX M TpymHmax. XapaKTepUCTUKA HIEMEHTOB
MaJbIX W OOJIBIINX IMEPHOJIOB IO UX IMOJIOKECHHIO B [lepromndeckoit
cucteme /.M. MennaeneeBa

OcHoBHBIE TEOpUH
XUMHH

YcraHoBKa 3aBUCHMOCTH CBOMCTB XMMHUYECKUX BEIIECTB OT CTPOEHHUS
aTOMOB 00pa3ymoMIMX WX XUMHUYECKUX DIEMEHTOB. XapaKTepHUCTHUKa
BOXHEUIIMX THUIIOB XWMHYECKHX CBSI3€d M OTHOCHUTEJIBHOCTH ATOH
tunonorud. OObsSCHEHUE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHUSA KPHUCTAUIMYECKUX pemeTok. DopMmynupoBka
OCHOBHBIX IIOJIO)KEHUN TEOPUHU DJIEKTPOJIUTUYECKOW IMCCOLUMALUUA U
XapaKTepPUCTUKA B CBETE€ 3TOM TEOPUM CBOMCTB OCHOBHBIX KIJIACCOB
HEOPraHWYECKUX COoeAUHEHU. DOpMYIMpPOBKAa OCHOBHBIX IOJIOKEHUIN
TEOPUU XUMHUYECKOTO CTPOEHUS OPraHUYECKHX COCIWHEHUH |
XapaKTEepPUCTUKA B CBETE€ 3TOW TEOPUM CBOMCTB OCHOBHBIX KJIACCOB
OPraHNYeCKUX COCTMHEHUHN

BaxkHeiinue BeniecTnsa
H MaTepI/[aJIbl

XapakTepucTuKa COCTaBa, CTPOEHUs, CBOWCTB, IIOJIYy4YEHUS W
npuMeHenust BaxHeimux MmertamnoB (IA u IIA rpynn, amromunus,
&Kenesa, a B eCTECTBEHHO-HAy4yHOM IMpoduie MU HEKOTopbIX d-
AJIEMEHTOB) M UX COEIMHEHMH. XapaKTepHUCTHUKa COCTaBa, CTPOCHMS,
CBOWCTB, OJYYECHUsI U PUMEHEHUs BakHemmx HemeTauioB (VIII A,
VIIA, VIA rpynm, a takxke azora u Qocdopa, yriepoga U KpeMHHUS,
BOZOPOJA) M MX COEIMHEHWI. XapaKTepHCTHKa COCTaBa, CTPOCHMSI,
CBOMCTB, TMOJy4YE€HHs MW TPUMEHEHHs BaXHEHIIUMX  KIJACCOB
YTJIEBOAOPOIOB (AJIKAHOB, IIMKJIOATKAHOB, AJIKEHOB, aJIKMHOB, apEHOB)
u ux Hauboyiee 3HAUMMBIX B HAPOJHOXO3AMCTBEHHOM IIJaHe
NpeACTaBUTENEH.  AHAJIOTMYHAs ~ XAapakTEPUCTHKA  BaXHEUIINX
MpPEACTaBUTENEN  JPYIrMX  KIACCOB  OPraHMYECKUX  COEIMHEHMIA:
METAaHOJIa M 3TaHOJA, CJIOXKHBIX 3(HUPOB, XKUPOB, MBUI, albIECTHIOB




(bopmanbaeruaoB U aneTaabAeTH/Ia), KETOHOB (aleToHa), KapOOHOBBIX
KHUCHOT (YKCYCHOW KHCIOTBI, IJIi €CTeCTBEHHO-HAYYHOTO Mpoduis
MpeICTaBUTENe  APYrUX  KIACCOB  KHUCIOT),  MOHOCaxapHuIoB
(raroKo3bl), aucaxapuioB (caxaposbl), MONIHMCAaxapuaoB (Kpaxmayia u
LEJUTIOJIO3b]), AHWJIMHA, AMHHOKHUCIIOT, OCIIKOB, HMCKYCCTBCHHBIX U
CHHTETHYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

XUMHYECKHH SI3LIK U
CHMBOJINKA

Hcnonws3oBanne B ydyeOHON W TPOQPECCHOHATLHON JEATEIBbHOCTH
XMMHYECKUX TEPMHHOB U CHUMBOJIMKHU. Ha3BaHuE M3y4EHHBIX BELIECTB
M0 TPUBHUAJIBHOW WM MEXIYHAPOJHOM HOMEHKJIAType M OTpa’KeHHE
CcOoCTaBa »JTUX COCAWHECHUN C TOMOIIBI0 XUMHYECKHX (HOPMYIL
OtrpaxxeHHe XHUMHYECKUX IIPOLIECCOB C TMOMOIIbI ypaBHEHUI
XUMHYECKHUX PEAKIUI

XuMHYecKHe peakunu

OOpsicHEHHE CYIIHOCTH XMMHUYeCKHX mporeccoB. Kiaccudpukamus
XUMUYECKUX PEaKLUN M0 pa3IMYHbIM IIPU3HAKAM: YHCIY U COCTaBYy
IPOAYKTOB M pPEareHTOB, TEIUIOBOMY 3(QeKTy, HampasieHuto, (ase,
HaJIMYMIO KaTalIU3aTopa, U3MEHEHUIO CTEIICHEN OKHMCIICHHS DJIEMEHTOB,
00pa3yIoIIMX BEIIeCTBA. Y CTaHOBKA MIPU3HAKOB OOLIET0 M PAa3IMYHOIO
B TUIIOJIOTMM PEAKLUUN JJI1 HEOPraHUYECKOM M OPraHMYECKOW XMMHHU.
Knaccugukanus BemecTB M MPOLECCOB € TOYKH 3PEHUS OKHUCICHHUS-
BoccraHoBJeHUsl. CocTaBieHUE YpPaBHEHHUM peEakUUid C TOMOIIBIO
MeToZa 3JIeKTpOHHOro OanaHnca. OObsACHEHHE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOM PEaKUMH M II0JOKEHHS XHMHYECKOIO PaBHOBECUS OT
pa3nuyHbIX (PaKTOpPOB

XyuMuuyecKkuu BrinosiHeHNE XUMUYECKOTO0 AKCIIEPUMEHTA B MOJHOM COOTBETCTBUHU C
IKCIEPUMEHT npaBujiaMu  OezomacHocTd. HaOmronenuwe, ¢ukcanus W ONHUCAHHE
pe3yJIbTaTOB MTPOBEJCHHOI0 YKCIEPUMEHTA
Xumuueckas [IpoBeaeHNE CaMOCTOSATEILHOTO MOMCKA XUMUYCCKON MHGOPMAIUHU C
uHopmauus WCTIOB30BAHUEM  PA3JIMYHBIX HCTOYHHUKOB  (HAYYHO-TIOMYJISIPHBIX

W3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa).
Hcnonb30BaHWe KOMIIBIOTEPHBIX TEXHOJIOTUH Ui 00paboTKH MU
nepefayd XMMHUYECKOM HMHpOpMallMd W €€ MPEeICTaBICHHUS B
pa3nnyuHbIX (opMax

Pacuernl mo

YcTaHoBKa 3aBUCHMOCTH MCKOY Ka4eCTBEHHOM M KOJHWYECTBEHHOM

XUMHYECKHUM CTOPOHAMHU XMMHUYECKUX OOBEKTOB U MPOIECCOB. PelieHne pacueTHbIX
dopmynam u 3aJa4 0 XMMUYECKUM (opMysiaM U YpaBHEHUSM

YPABHEHHUSAM

IIpoduibHoe u OOBsICHEHUN XUMHUYECKUX SBJICHUH, MPOUCXOASAIIMX B MPUPOJIE, OBITY
npogeccuoHaIbLHO u Ha mnpousBoiacTtBe. OmnpeneneHne BO3MOXKHOCTEH NPOTEKaHUS

SHAYMMO€ COACpPKaHuEe

XUMHUYECKHX IpeBpallleHuil B pa3nuyHbX YycinoBusax. CobmoaeHue
MpaBWJI SKOJIOTMYECKH TPAMOTHOT'O TMOBEJIEHUS B OKpY’Kalolel cpee.
OneHka BIMAHUSA XMMUYECKOTO 3arpsA3HEHUs] OKpYXKarolled cpelsl Ha
OpraHM3M 4elloBeKa M Jpyrue KuBble opranusmel. CoOnroneHue
npaBua  0e30MacHOro OOIIeHHs € TOPIOYMMHU U TOKCHYHBIMHU
BelECTBaMH, JIabopaTOpHbIM 00opyaoBaHueM. [loaroroska pacTBOpoB
3aJJaHHON KOHLIEHTpAlMM B OBITY M Ha Mpou3BoAcTBe. KputHueckas
OILIEHKa JOCTOBEPHOCTH XMMHUYECKON MH(pOpMaluu, MOCTyHaromel u3
pa3HbIX HCTOYHUKOB.
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3.YCJIOBHUSA PEAJIU3AIIMA ITIPOT'PAMMbBI YUEBHOM JUCIUILIUHBI

3.1. TpeboBaHUsA K MUHMMAJIbHOMY MaTepHAIbHO-TEXHUYECKOMY 00eceyeHn 0

Peanuzanusi mporpammbl y4eOHOH TUCHUIUIMHBL «XHUMHs» TpeOyeT Haauuus y4eOHOro
KaOMHEeTa XUMHH C JJabOpaTopue 1 1abOpaHTCKOM KOMHATOM.

O6opynoBanue yueOHOro KaOMHETa: MOCAZOYHbIE MeCTa IO KOJUYECTBY CTYJICHTOB;
pabouee MeCTO IMperoaaBaTelis; eYaTHbIe M SKPaHHO-3BYKOBBIE CPEICTBA O0YUYCHHUS; SJIEKTPOHHBIC
yueOHbIe MaTepraibl IO XUMHUH.

TexHnueckue cpeacrsa oOydeHHs: MyJbTUMENUIIHOE oOopynoBaHue; kommiekt DVD
JIMICKOB € Y4eOHBIMU (pHIIbMaMU IO XMMHUH; TOCTYII B ceTh VIHTEepHeT.

O6opynoBanue nabopaTopud W pabOYMX MECT JabOpaTOpUU: KOMILIEKT J1abopaTOpHBIX
CTOJIOB; BBITSDKHOM IIKag); KOMIUIEKTBHI JIaDOpPaTOPHOW IMOCYAbI, 00OPYAOBAaHUS M PEAKTUBOB Ha
KOKIBIA JTa0OPaTOPHBIA CTOJ MO COOTBETCTBYIOIIMM TEMaM; HaTypalibHble OOBEKTBHI, MOJIENH,
npubopsl M HAOOPBI Ui MOCTAHOBKH JEMOHCTPAIIMOHHOTO AKCIIEPHUMEHTA; BCIOMOTAaTEIbHOE
000py/I0BaHUE U UHCTPYKIIUH.

[Ipu peanusanuu paboueil nporpammsl yueOHOW auctuminHbl OY /(.10 «Xumus» Moxer
OBITH HCII0JK30BaHO Mporpammuoe odecreuenue Big Blue Button (BBB), Moodle, SI-auck.

3.2. UndopmannonHoe odecnieuenue o0yuenus. [lepeyenb pekoMeHayeMbIX Y4eOHBIX
u3annii, UuTepHeT-pecypcos, 10NOJIHUTEIbHOI JTUTEPATYPHI

OcHoBHas nuTeparypa:

1. bpeitkoBa, A. JI. O6mas u Heopranuyeckas xumus : npaktukym aias CIIO / A. 1.
bpeitkoBa. — Capatos : IIpodobpazoanue, 2020. — 124 c¢. — ISBN 978-5-4488-0687-2. —
Tekct : anekrponnsiit // Ludposoii obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92126.html (mara obpamenus: 12.04.2022). — Pexum nocryma: s
aBTOPHU3HP. MMOJIb30BATENEH

2. Jlyneiiko, T. I'. Xumus : yue6nux ans CIIO / T. I'. Jlyneiiko, O. B. Is6m10, E. A.
PemernukoBa. — CapatoB, Mocksa : IIpogobpazoBanue, At [Iu Ap Menua, 2020. — 308 c. —

ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — Tekcr : onextpoHsbii // Lludposoii
obpazoBarenbHbIil pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/94217.html
(mata oOpamenus: 12.04.2022). — Pexum moctyma: Juis aBTOPHU3Up. mojib3oBatened. - DOI:

https://doi.org/10.23682/94217

JlomonHUTENBbHAS TUTEpATYpa:

1. [Tenuna, B. U. Oprannyeckas xumus : yueOHoe nocooue nns CIIO / B. U. Ilenuna,
0. IO. Adanaceena, O. B. JlaBpentseBa. — Caparos : [IpopoOpa3zosanue, 2021. — 136 ¢. — ISBN
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7 www. hemi. wallst. ru (OGpa3oBaTenbHBIN CAUT AT LIKOJBHUKOB «XHUMUS»).

8. www.alhimikov.net (O6pa3oBaTeNbHBIN CAUT JUTSI IKOJBHUKORB).

9. www. chem. msu. su (3aekTpoHHas OHOIMOTEKA [0 XUMUH ).

10. www.enauki.ru (HHTepHeT-U31aHue s yunuteneil «EcTecTBeHHbIC HAYKN ).

11. www. lseptember. ru (Meroauueckas razera «llepBoe ceHTIOPs»).

12. www. hvsh. ru (kypaan «Xumuss B mikojae»). www.hij.ru (kypHan «Xumus u
KU3ZHBY).

13. www.chemistry-chemists.com (3JIeKTpOHHBIN KypHAIT «XUMUKH U XUMHS»).

3.3. MeTroauyeckoe o0ecneyeHHe O00pa3oBaTeJILHOr0 Impolecca I 00y4eHHs
HHBAJIN/IOB U JIML ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

VYcnoBus opraHMsaliMM M COJAEp)KaHUE OOY4YEHMs] M KOHTpOJIS 3HAHUM WHBAJIUIOB U
obyvaronuxcss ¢ OB3 mo gucnumiumHe «XUMHs» OINPEACIISIOTCS MPOrpaMMON JTUCIMIUIMHEI,
aIalITUPOBAHHOM MTPH HEOOXOAUMOCTH JIJIsl 00YUEHUS YKa3aHHBIX 00yJaroLIuXCsl.

Opranu3zanus o0y4yeHus], TEKyIed U TPOMEKYTOUYHOM aTTeCTalluu CTY/IEHTOB-UHBAIHJIOB U
cryneHToB ¢ OB3 ocymecTBisieTcss ¢ yd4eTOM OCOOCHHOCTEH NCHXO(PU3NISCKOTr0 pa3BHTHUSA,
WHAUBUAYAIbHBIX BOZMOKHOCTEH M COCTOSIHUS 3[I0POBBS TAKUX 00YJAIOIINXCS.

Hcxons 3 ncuxo(us3nueckoro pa3BUTHS M COCTOSHUS 370POBbsI CTYJAEHTOB-MHBAJIUIOB U
ctyneHToB ¢ OB3, opraHusyroTcsi 3aHSATHS COBMECTHO C JAPYTUMH OOYYarOIIMMHCS B OOIIHUX
IpyMIax, HWCHOJb3ys COLMAIbHO-aKTHBHBIE W pPe(ICKCHBHBIE METOJbI OOydYeHHs CO3IaHUs
KOM(DOPTHOTO MCUXOJIOTHYECKOTO KJIMMaTa B CTYICHYECKOHN TpyIIe Wiu, IPU COOTBETCTBYIOLIEM
3asBJIGHUM Takoro oOydarolerocs, IO WHIUMBUAYaJIbHOW IHporpamme, KOTOpass sBISETCS
MOJIU(UIIMPOBAHHBIM BApUAHTOM OCHOBHOW paloueill mnporpamMmbl IuCHUIUIMHBL [Ipu 3TOM
COJIep’KaHuE MPOrpaMMbl JUCLUIUIMHBI HE H3MEHsAeTcsa. V3MeHSIoTCs, Kak MpaBuilo, (HOpMbI
o0y4deHHUs U KOHTPOJIA 3HaHUU, 00pa3oBaTeIbHbIe TEXHOJIOTHH U AUJTAKTUYECKUE MaTePHAIIBI.

OOyueHue CTyIEHTOB-UHBAIHAOB U CTyneHTOB ¢ OB3 Takke MOXET OCYIIECTBISTHCS
WHAUBUAYAIIbHO W/WIIK C MPUMEHEHUEM TUCTAHIIMOHHBIX TEXHOJIOTUH.

JucranuvonHoe  oOydeHue  o0OecneuyrMBaeT  BO3MOXXHOCTh ~ KOMMYHUKAllUH ¢
npernojiaBaTeseM, a Tak jke€ ¢ JPYrdMU oOy4yaeMbIMH IOCPEICTBOM BEOMHApOB (Hampumep, ¢
UCIIOJIb30BAHUEM MPOTpaMMbl  SKYPE), 9TO CIOCOOCTBYET CIUIOYEHHMIO TPYIIbI, HAmpaBiser
y4eOHYI0 TPpYIITy Ha COBMECTHYIO paboTy, 00CyXAeHUE, IPUHATUE TPYIIIOBOTO PELICHHUS.

B yueGHOM mpoliecce s MOBBIIIEHUS YPOBHS BOCHPHUATHS M INEepepabOTKU yuyeOHOMU
uH(pOpMaIlUK CTYACHTOB-UHBAINAOB U CTyAeHTOB ¢ OB3 mnpumeHstoTcs MyJIbTUMEIUWHBIE U
CHeMaIM3UpOBaHHbIE TEXHUYECKUE CpEICTBAa IpHeMa-lieperadd y4eOHOM uHpopManuu B
JTOCTYMHBIX (opMax sl CTYACHTOB C Pa3lIWYHBIMU HapYHICHUSAMH, OOECIeUHBAECTCS BBITYCK
albTepHATUBHBIX  (OPMATOB MEYaTHBIX MaTepuaiaoB (KpymHbIM MpPUPT), DIEKTPOHHBIX
o0pa3oBaTeNbHBIX pecypcoB B  (opmax, aJanTUpPOBAaHHBIX K OrPAaHUYEHHUSIM  30POBBS
00y4aromuxcsi, HaTu4ue He00X0JMMOr0 MaTEPUATbHO-TEXHUUECKOTO OCHAIIIEHHUSL.

ITon6op u pa3paboTka y4eOHBIX MaTepHAJIOB MPOU3BOAUTCS IPENOAABATEIEM C YYETOM
TOr0, YTOOBI CTYAEHTHl C HApyLIEHUSMHU cCilyXa MojJdy4dald HWH(OpPMALKI0 BHU3YaJbHO, C
HapyLICHUSMU 3pEHUs — ayJualbHO (HalpuMep, C HCIOJIb30BaHHEM IPOrpPaMM-CHHTE3aTOPOB
peun).

JUig OCyLIeCTBIEHMsI NPOLEAYP TEKYLIEro KOHTPOJS YCIEBAEMOCTH U IPOMEKYTOUHOM
aTTecTanuu oOy4aromuxcss nHBaHA0B U il ¢ OB3 GoHI OlEHOYHBIX CPEACTB MO JUCIUILIMHE,
MO3BOJISIOMINN OLEHUTH JOCTH)KEHHE MU Pe3yJlbTaToB 00y4YeHUS U YPOBEHb COPMHUPOBAHHOCTH
KOMIIETEHIIMM, MPeIyCMOTPEHHbIX YYeOHBIM IUIaHOM M paboyeil mporpamMmon AUCHMILIUHBL,
aIanTUPYETCs Ui 00Y4aroIUXCsl MHBAIUOB H JIUI C OTPAHUYEHHBIMHU BO3MOXHOCTSIMH 370POBbS
C y4YeTOM WHJUBUIYaJIbHBIX NCUXO(PU3UOJIOTMYECKUX OCOOEHHOCTeH (YyCTHO, NMHCbMEHHO Ha
Oymare, NMUCBMEHHO Ha KoMIibloTepe, B (opme TtectupoBanus U T.1.). [Ipm HeoOXxoaumocTu
oOydaromuMcsl MPeloCTaBIsIeTCS JOMOJIHUTENbHOE BpeMs JUIsl TOATOTOBKM OTBETa MpHU
IIPOXOKACHUN aTTECTALIUN.
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4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOU JUCIHUATLIAHBI

Texkymuii KOHTPOJIb W OILICHKAa pPE3YJIbTATOB OCBOCHHUS JIUCHUUIUIMHBI OCYIIECTBIISIETCS
npernojaBaTesieM B IPOIECCe IMPOBENEHUs MPAKTUUYECKUX 3aHATUH U J1abopaTOpHBIX paboT,

TCCTUPOBAHMA, a TaKXKEC BBIITOJIHCHU S

00yJaromuMuCs

HUHAUWBUAYAJIbHBIX 3aHaHHfI.

[TpomMexyTOuHBII KOHTPOJb B hopMe AudPepeHInpoBaHHOTO 3a4eTa

Pe3ynbrarel 00yueHus

@OpMBI N MCTOABI KOHTPOJIA U
OIICHKU Pe3YJIbTaTOB Oy4eHUS

* TMYHOCTHBIE!
— YyBCTBO I'OPJIOCTU U YBAXKEHUS K UCTOPHU U JOCTHIKEHUSIM
OTEYECTBECHHOW XMMHUYECKOM HAYKHM; XUMUYECKH I'DaMOTHOE
MOBEJCHHE B MPO(ECCHOHAIBHOW NESITEILHOCTH U B OBITY
IIpU OOpaIleHNU ¢ XUMUYECKUMH BELIeCTBAMU, MaTepUalaMU
U TIPOLIECCaMH;
— FOTOBHOCTh K MPOJIOJDKEHUIO 00pa30BaHUs U MOBBILICHUS
KBaTM(UKAITUN B n30paHHOU npodecCHOHAIbHON
JESTeIbHOCTH U OOBEKTHBHOE OCO3HAHHME POJM XMMHUYECKHUX
KOMIIETEHIU B 3TOM;
— yYMEHHE WCIOJIb30BaTh JIOCTHXKCHHUS  COBPEMEHHOM
XUMAYECKOH HAyKM W XUMHUYECKUX TEXHOJIOTUH /IS
MOBBIIIEHUS! COOCTBEHHOI'O MHTEIUIEKTYaJIbHOTO DPa3BUTUS B
BBIOpaHHOM MTPO(GECCHOHATLHON IEATEIIbEHOCTH;

* MeTanpeMeTHbIE!

— HCHOJb30BaHHWE PA3JIMYHBIX BUJOB I103HABATEIbHOMN
JESTeIbHOCTH M OCHOBHBIX HHTEJUICKTYaJIbHBIX OIEpaluit
(mocTaHOBKM 3a1a4M, (GOPMYIMPOBAHUS TUIOTE3, aHAIM3a U

CHUHTE3a, CpaBHEHHs,  0000IIEeHHs,  cHUCTeMaTH3aluH,
BBISIBJICHMSI ~ IIPUYMHHO-CJIEJICTBEHHBIX  CBsI3€d,  IOMCKa
aHaJoros, (OPMYJIMPOBAHUS BBIBOAOB) JUIA  PELICHMS

IIOCTaBJICHHOM 3aJaud, IPUMEHEHHE OCHOBHBIX METOOB
no3HaHus (HAOJIOEHUS, HAyYHOTO OSKCIIEPUMEHTa) JUIs
U3Y4YEHUS] Pa3IMYHBIX CTOPOH XUMHUYECKHMX OOBEKTOB U
MPOLIECCOB, C KOTOPBIMM  BO3HHMKAeT HEOOXOAMMOCTh
CTaJIKUBAThCs B podecCHOHATILHOM cdepe;
— HCIOJb30BAaHUE PA3JIMYHBIX HCTOYHHUKOB JUIS MOJy4EHUS
XUMHUYECKOM  HMH(OpManuu,  yMEHHE  OLEHUTh  ee
JOCTOBEPHOCTD JUIsl JTOCTHXKEHHUS XOPOIIMX pE3YJIbTAaTOB B
npodeccuonanbHoOM chepe;

* IPEAMETHBIE!
— c(opMHpPOBAaHHOCTh MPEACTABICHUI O MeCTe XHMHUU B
COBPEMEHHOM HAay4yHOM KapTHUHE MHUpPA; MOHHMAHHE POJIH
XUMHAU B (OPMHUPOBAHUM Kpyro3opa U (YHKIHOHAIHHOMN
IPAMOTHOCTH Y€JIOBEKA JUIS PEIICHHS MPAKTUYECKUX 3a/1a4;
- BJIa/ICHUE OCHOBOIOJIararouMu XUMHUYECKUMHU
MOHATUSIMM, TEOPUSAMHU, 3aKOHAMHM M 3aKOHOMEPHOCTSIMU;
YBEPEHHOE TOJb30BAHUE XUMHUYECKONM TEPMHHOJIOTHEH H
CHMBOJIMKOM;
— BIJIAJICHAE OCHOBHBIMM METOJAMH HAy4HOTO II03HAHMS,
UCIOJIb3YEMbIMU B XUMHH: HAOIIOJCHUEM, OIHCAHUEM,
U3MEpEeHueM, HKCIEpUMEHTOM; yMeHHe 00pabaThIBaTh,
OOBSICHATh PpE3yNbTaThl MPOBEJIEHHBIX OIBITOB U JielaTh
BBIBOJIbI; TOTOBHOCTb M CIIOCOOHOCTb INPHUMEHSATh METObI
MIO3HAHUS IPU PELIEHUM IPAKTUYECKUX 33/]a4;

Texkynui KOHTPOJIb:

OueHka 3HaHUW  CTYJIEHTOB
MPOBOAMUTCS 1O pe3yibTaTam
WHIUBUAYAJILHOTO,
(GpOHTAITBHOTO orpoca,
TECTOBOIO KOHTPOJIS 3HaHUH,
3amuUThl pedepaToB, COOOIICHUI
M0 TpeIaracMoidl TEeMaTHKe,
MUCEMEHHBIM MIPOBEPOYHBIM
pabotam; 1o  pe3yiabTaTam
BBITIOJTHEHHBIX  JTAOOPATOPHBIX
paboT 1 OTYETOB MO HUM.

[TpoMeKyTOUHBIH KOHTPOJIb B
dopme udhepeHIMPOBAHHOTO
3ayera
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— c(hOpPMHPOBAHHOCTb YMEHHUS JaBaTh KOJIMYECTBCHHBIC
OLIEHKU ¥ MPOU3BOJUTH PACUeThl M0 XUMUYECKUM (OpMYyIIaM
U ypaBHEHUSM;

— BIAJCHHE TpaBWIAMH TEXHUKH O€30MacHOCTH TpHU
HCIIOJIb30BAHUH XUMUYECKHUX BEILIECTB;

— c(hopMUPOBAHHOCTb COOCTBEHHOMN MO3ULMH 110 OTHOLLICHHIO
K XHMHUYECKOH WH(pOpMaLUU, TMOJydaeMOl U3 pa3HBIX
HCTOYHUKOB.

OO0mme KpUTEPHUH OLIECHKH Pe3yJIbTATOB OCBOCHHUSI Y4eOHOM JMCIHIIIHHbI

B yCcTHBIX M NIHUCBMEHHBIX OTBETaX CTYAEHTOB Ha IMPAKTUYECKUX (CEMUHAPCKUX U
7a00paTOPHBIX) 3aHATHUAX, B COOOMIECHHMSIX M JOKJIAAax, U Apyrux ¢opmMax ayJuTOpPHOU H
CaMOCTOSITENIbHOW paloThl, a TaKkKe B TEKYIIMX KOHTPOJBbHBIX pabOTax Y4YMTBHIBAIOTCS: IIyOHMHA
3HAaHUH, BJIAJICHUE HEOOXOJUMBIMH YMEHUSAMHU (B 0OBbEME MPOrpaMMbl), JIOTUYHOCTb W3JIOKECHHUS
MaTepuiia, BKJIoYasi 000011eH s, BEIBObI, COOII0AEHNE HOPM JINTEPAaTypPHOH peyH.

OueHKY «OTJIHYHO» 3aCIIyKMBAaeT CTYJIEHT, TBEPAO 3HAIOIIMM MpPOrpaMMHBIA MaTepuail,
CUCTEMHO M TIpPaMOTHO M3Jaraloluii ero, JIeMOHCTPUPYIOIUI HEOoOXOAUMBIH YpOBEHb
KOMIETEHIIUH, YETKHE, CKAaTble OTBETHl HA JOMOJHMUTEIbHBIE BONPOCHl, CBOOOJHO BiaJACIOLIUMN
HOHSTUMHBIM allllapaTOM.

OneHKy «XOpomio» 3acily’)KUBAaeT CTYIEHT, MPOSBUBLIUMI IOJIHOE 3HAHWE MPOTrPaMMHOIO
MmarepHaia, JeMOHCTPUPYIOIUN CPOPMHUPOBAHHBIE HAa JIOCTATOYHOM YpPOBHE YMEHHUS M HAaBBIKH,
yYKa3aHHbIE B IIporpamMme KOMIETEHIWH, IONYCKAIOIIHWA HENPUHUUIIMAIbHBIE HETOYHOCTU IIPH
M3JI0’)KEHUU OTBETA Ha BOIIPOCHI.

OneHKy «yAOBJIETBOPUTENbHO» 3aCIyKHBAET CTYIEHT, OOHAPYKUBIIUN 3HAHUS TOJIHKO
OCHOBHOI'O MarepHajga, HO HE YCBOMBILMH JeTalld, JOMYCKAaroIllui OMMOKM HPUHIUIHAIBHOIO
XapakTepa, JIEMOHCTPUPYIOIIMH HE JO0 KOHIA CQHOPMHPOBAHHBIE KOMIICTCHIIMH, YMEHUS
CUCTEMATHU3UPOBATh MaTepUall U A€JIaTh BbIBOJBI.

OneHKy «HeyI0BJeTBOPHUTEJBHO» 3aCily’)KUBA€T CTYJEHT, HE YCBOUBLIMI OCHOBHOI'O
CoJiepKaHUsl MaTepuana, He YMEIOIUH CUCTeMaTH3UpoBaTh MH(OpMaIuio, AeaaTb HEOOXOIUMBbIE
BBIBOJIbI, YETKO M I'PAMOTHO OTBEYATh Ha 33JJaHHBIE BOIIPOCHI, IEMOHCTPUPYIOIINI HU3KUI YPOBEHb
OBJIa/IEHUS] HEOOXOIUMBIMH KOMIIETEHIIUSMH.

OuenuBanne cryaeHTa Ha Au¢PepeHIMPOBAHHOM 3a4eTe N0 y4eOHO! AUCHHUIIMHE

OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIIM OH TIJyOOKO U MPOYHO YCBOWII
[IPOrpaMMHBII MaTepuaj, UCYEPIBIBAIOIIE, IOCIEAOBATEIBHO, YETKO M JOTUYECKH CTPOHHO €ro
u3JaraeT, yMeeT TECHO YBS3bIBaTb TEOPHUIO C NMPAKTHUKOW, CBOOOAHO CIIPABISETCA C 3a/adyaMu,
BoIIpocaM W JPyrumMd BUIaMHU TPHUMCHCHUSA 3HaHHI>'I, HEC 3aTpyAHACTCA C OTBCTOM IIPpU
BUJOM3MEHEHUH  3aJlaHui, TMpaBWJIbHO  OOOCHOBBIBAET  MPHUHATOE  pEIIEHHE,  BIIAJEET
PAa3SHOCTOPOHHUMHU HABBIKAMH U HpI/IéMaMI/I BBITTIOJTHCHHUA NPAKTHYCCKUX 3a/1a4.

OneHka «X0poLI0» BBICTABIISAETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, IpaMOTHO U
0 CYHIECTBY H3JIaracT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE€ Ha BOIPOC,
[IPaBUJILHO IIPUMEHSAET TEOPETUYECKHUE ITOJIOKEHUs IIPU PELICHUU IPAKTUYECKUX BOIPOCOB U
3aJaa4, BJaaceT HGO6XOJII/IMI)IMI/I HaBbIKaMH U HpI/IéMaMI/I X BBIITOJIHCHUA.

OneHka «ya0BJIeTBOPHUTEIbHO» BBICTABIISIETCA CTYACHTY, €CJIM OH MMEET 3HaHMs TOJIBKO
OCHOBHOTO MaTepHajla, HO HE€ YCBOWJ €ro JICTalled, IOIYCKAaeT HETOYHOCTH, HEIOCTATOYHO
npaBUiIbHbIE (OPMYIMPOBKH, HApPYUIEHHUS JIOTUYECKOM TMOCIEI0BATENIbHOCTH B HU3JI0KEHUU
MIPOrpaMMHOT0 MaTepHalla, UCIbIThIBAET 3aTPYIHEHUS IIPU BBITIOJHEHUH MTPAKTUYECKUX PaloT.

OneHka «HeyJ0BJETBOPHUTEJIbLHO» BBICTABISAETCA CTYIEHTY, KOTOPbII HE 3HAeT
3HAYUTENIbHOM YacTu MPOrpaMMHOI0 MaTepHuala, JOIyCKaeT CyIleCTBEHHbIE OLUTMOKH, HEYBEPEHHO,
c OOJBIIMMHM 3aTPyAHEHUSIMHM BBIIIOJNHSAET TNpakTHueckue paborel. Kak mnpaBmiio, oleHKa
«HEYJIOBJIETBOPUTEIBHO» CTABUTCSA CTYAEHTaM, KOTOPbIE HE MOTYT HpPOAOJIKUTH OOyueHue Oe3
JIOTIOJIHUTEIIbHBIX 3aHATHHI 10 COOTBETCTBYIOLIEH AUCLUIUIMHE.
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IIpumepHbie TeMbl pedepaToB (J0OKJIA0B), HHAUBUAYAJbHBIX POEKTOB

1.
2.
B Poccuiickon

0.
1.
12.
13.

RRO©oN O~ W

1o y4yeOHOH TUCHHMILINHE « XUMUA»

buorexHonorus u renHas nHxxeHepus — texnonoruu XXI Beka.

HaHoTexHOJ0rHs Kak NpUOPUTETHOE HANPABIICHUE PAa3BUTUS HAYKU U MPOU3BOJICTBA
®denepauuu.

CoBpeMeHHbIE METObl 00e33apa)KUBaHUS BOJIbI.

AJ10TpONNs METAJLIOB.

Kuznup n gesrensHocth .M. Mennaeneena.

«Ilepunonnyeckomy 3akoHy Oyylliee HE TPO3UT Pa3pyLIEHUEM. . .»

Cunres 114-ro anemerTa — TpuyM@ pOCCHICKUX (HU3UKOB-SICPIITHKOB.

N3oTonsl Bonopoaa.

Hcnonb3oBaHue paguoAKTUBHBIX U30TOIIOB B TEXHUYECKUX LIEIISIX.

PeHTreHoBckoe M3y4yeHue U €ro UCIO0Jb30BaHUE B TEXHUKE U MEIULIMHE.

[1na3ma — yeTBepTOE COCTOSIHUE BEILIECTBA.

AMopdHBIE BelecTBa B PUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpyXKawllel cpenbl OT XHUMHUUYECKOro 3arpsi3HeHus. KomnnuecTBeHHbIE

XapaKTEPUCTHKU 3arps3HEHUSI OKPYXKAIOLIEH cpeibl.

14.
15.
16.

[TpumeHneHue TBEpIOTO U razoo0paszHoro okcuaa yriuepozaa (IV).
3aiuTa 030HOBOT'O 3KpaHa OT XUMUYECKOTO 3arpsi3HEHUS.
['pyOonucniepcHble  CUCTEMBI, HX KilaccU(PUKAIUs U  HCIOJb30BAaHUE B

po(hecCuOHATILHON e TENbHOCTH.

17. KocmeTrnueckue renu.

18. IIpuMeHeHne CyCIeH3Ui U OMYJIbCUI B CTPOUTEIILCTBE.

19. MuHepaiibl ¥ TOpHbIE IOPOBI KaK OCHOBA JIUTOCHEPHI.

20. PactBops! Bokpyr Hac. Tumsl pacTBOpoOB.

21. Bopna xak peareHT u cpejia JUisi XMMHUYECKOTo Ipoliecca.

22. Kuznub u gestenbHocth C.AppeHuyca.

23. Bknag  OTeyecTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUU  AJIEKTPOIUTHUECKOM
JICCOTIMAIINH.

24.  YcTpaHeHHe KeCTKOCTH BOJbl Ha IPOMBIIIICHHBIX MPEANPUATHSIX.

25. CepHas KuCI0Ta — «XJIe0 XUMUYECKON MTPOMBIIIIJIEHHOCTH.

26. Hcnonb30BaHne MUHEPATbHBIX KUCIOT HA MPEANPUIATUSX Pa3IMYHOT0 IPOQHIIs.

27. Oxkcupl U CONU KaK CTPOUTENIbHBIE MaTEPHAIIBI.

28. HcTopus rurmca.

29. [ToBapeHHas COJIb KaK XUMHUYECKOE ChIPhE.

30. MHoronukuii kKapOOHaT KaJIbLUs: B IPUPOJIE, B IPOMBILIIIEHHOCTH, B OBITY.

31. Peakuuu ropenust Ha MpOU3BOJICTBE U B OBITY.

32. BuptyansHoe MoJenupoBaHie XUMUYECKHX TPOLIECCOB.

33. DJIEKTPOIIN3 PACTBOPOB IEKTPOJIUTOB.

34. DJEeKTPOIU3 PACILUIABOB JIEKTPOIUTOB.

35. [IpakTHdyeckoe TPUMEHEHHE DIEKTPONM3a: papUHHPOBAHUE, TAIbBAHOIIACTHKA,
rajJbBaHOCTETHUSI.

36. Hcropus mony4deHus ¥ MPOU3BOCTBA ATFOMUHHUSL.

37. DIEKTPOTUTUYECKOE TOTydYeHUe U pahUHUPOBAHHE MEJIH.

38. Kuzub u gestensHOCTH ['.J[9BH.

39.  Posp MerannoB B MCTOPHM YEJIOBEUECKOM LMBUIM3aIMU. VMICTOpHS OTe4eCTBEHHOMN

yepHO MeTautypruu. COBpEMEHHOE METAJUTYPrHueCKOe IIPOU3BOJICTBO.

40.

I/ICTOpI/I}I OTE€UYECTBEHHOM LIBETHOM MCTAJUTYpTIUH. Ponp MeTannoB u CIUIaBOB B

HAyYHO- TEXHUYECKOM Tporpecce.

41.

KOppOBI/Iﬂ METAaJIJIOB U CIIOCOOBI 3aIlllUTBI OT KOPPO3UH.
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42. WHepTHBIE UM 01arOpOHbIE ra3bl.

43, Poxxparornie coiu — rajgoreHsl.

44, Hcropust IBEICKON CIIMYKHU.

45, HcTropus BOSHUKHOBEHUS U Pa3BUTHUS OPraHUYECKON XUMUH.

46. Kuznub u gestenbHocts A.M.byTtieposa.

47. Burtanusm u ero kpax.

48. Ponp oTe4eCTBEHHBIX YYEHBIX B CTAHOBICHUU U Pa3BUTUM MHUPOBOM OPraHUYECKON
XUMHUH.

49, CoBpeMeHHbIE NPECTABIEHUS O TEOPUU XUMUUYECKOTO CTPOEHUS.

50. OKOJIOrHYeCcKHe aCleKThl UCI0JIb30BaHMs YTIIEBOJAOPOAHOTO ChIPhSI.

ol. OKOHOMHUYECKHE ACIEKThl MEXKIYHAPOJIHOIO COTPYAHHUYECTBA IO HCIOJIb30BAaHUIO
YIJIEBOAOPOAHOTO ChHIPBSI.

52. Hcropuss OTKpbITHA U pPa3pabOTKM Ta30BbIX U HEPTSIHBIX MECTOPOXKICHHHA B
Poccuiickoit deneparumu.

53.  Xumus yriaeBoAOPOAHOTO ChIPhS U MOsI Oyaymiast mpodeccHs.

54, VYTr1eBoJopoHOE TOIUIMBO, €r0 BUJIbl U HA3HAYCHHE.

95. CuHTeTHYeCKHE KaydyKH: HCTOPHS, MHOTOOOpa3ue U MepCIeKTHBHI.

56. Pe3nHoTexHnYecKoe MPOU3BOACTBO U €r0 pojib B HAYYHO-TEXHUYECKOM IIporpecce.

o7, CBapouHO€e NPOU3BOJICTBO U POJIb XMMHUHU YIIIEBOJOPOIOB B HEM.

58. Hedgtp 1 ee TpaHCIIOPTHPOBKA KaK OCHOBAa B3aMMOBBITOJHOI'O MEXIYHApOJHOTO
COTPYJIHUYECTBA.

IlepeyeHb BONPOCOB /il MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAIMH
10 y4eOHOM JucHUIINHE « XHMHD)

1. HayuHble MeTo/1bI TO3HAHUS BELLIECTB U XUMUYECKUX SIBJICHUI.

2. OcHoBHble nOHATHA XUMHH. BemectBo. AToM. Monekyia.

3. OCHOBHBIE TOHATHSI XUMUU. XUMUYECKUN SJIEMEHT. AJUTOTPOITHS.

4. OcCHOBHBIE 3aKOHBI XMMHMM (COXpaHEHHUS Macchl M DHEPIMM BEIlECTBa, ABOrazupo,
MOCTOSTHCTBA COCTaBa).

S. TBepaoe (kpuctajuinyeckoe M amopdHoe), )KUIKOe U ra3000pa3HOe arperaTHbIe
COCTOSIHUS BEIIECTBA.

6. Paznuuus Mexay cMECSIMU U XUMUYECKUMU COEAMHEHUSMHU.

1. CoBpeMeHHbIE MPEJCTABICHUS O CTPOCHNUHU aTOMa.

8. Otxpeitue JI. M. Menaeneessim llepnonnueckoro 3akoHa.

9. Ilepnonnueckuil 3aKOH U CTpOeHHE aroMa. M3oTomsl.

10. 3HAueHUE NEPUOAMYECKOTO 3aKOHA M IEPUOAMYECKON CHCTEMBl XHMHUYECKHX
sanemenToB J[.M. Menaeneesa iiist pa3BUTHS HAYKH M TOHUMAHHSI XUMUYECKOW KapTUHBI MHUPA.

11. KoBajneHTHass XxuMH4Yeckas CBA3b.. MOJSPHAs W HENOJSIPHAs KOBAJICHTHBIE CBA3M.
11.MonHas xuMuyeckas CBs3b.

12. Mertannuueckast U BOJOPOIHAs XUMHUUYECKAs CBSA3b.

13. THUIBI KPUCTAIUTMUECKUX PEHIETOK U CBOMCTBA BEIIECTB C TAKMMH KpHUCTalIaMU

14. [ToHsiTHE O KOMIUIEKCHBIX coeMHEHUsX. X 3HaueHue.

15. Heoprannueckne mnoauMepsl: MPOCThIE M CIOXHBIE BEHIECTBA C AaTOMHOM
KPUCTAJUIMYECKOU PELIETKOM.

16. Opranunyeckue noiauMepsl. X cTpyKTypbl U CIOCOOBI MOTYYEHHUS.

17. Knaccugukarus opraHMuecKuX MOJMMEPOB MO PA3INYHBIM IIPU3HAKAM.

18. Knaccudukanus qucrepcHbIX CUCTEM.

19. 3HAUEHUE NUCIEPCHBIX CHUCTEM B KUBOW M HEXHUBOW INPUPOAE MU INPAKTUUECKOU
YKU3HU YeJIOBeKa.

20. Knaccugukaius XuMHUECKUX peaklnii B OpraHMuecKol XUMHUH.

21. Knaccudukanuns XuMHUECKUX peakliiuii B HEOPraHUYECKON XUMUHU.
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22. ITonsitue o0 ckopoctu peakiui. MakTOphl, BIMAIOIUME HA CKOPOCTH XMUMHYECKOU

peaxIuu.

23. OOpaTtuMOCTh XUMHUYECKMX peakiuil. Xwumudyeckoe paBHOBecue. DakTophl,
BJIUSIOLIME Ha CMEIICHUE PABHOBECHSI.

24, DU3NKO-XUMHUYECKAs IPUPOJIAa PACTBOPEHUS U PAaCTBOPOB.

25. CniocoObl BbIpaXEHHUSI KOHLIEHTPALIUU PAacCTBOPOB: MaccoBas JOJsI PaCTBOPEHHOIO
BeleCTBA (ITPOLICHTHAs ), MOJISIpHAs!.

26. MexaHu3M TUCCOLMAlMY BEHIECTB C PA3IMYHBIMU TUTIAMU XUMUYECKUX CBS3€i

27. OCHOBHBIE TIOJIOKEHUS TEOPUH JIEKTPOIUTUYECKON TUCCOLUALINY.

28. Peakiinu norHoro ooMeHa.

29. Hucconmanus Boasl. BogopoaHslii mokazarens.

30. ['uaponu3 conei.

31. ['uponan3 opraHMyECKUX BEILLECTB.

32. [TpakTHueckoe NpUMEHEHUE THIPOIH3a.

33. Crenenb  okucinenus. Boccranopurenu u  okuciurenu.  OKucieHue u
BoccTaHoBJIeHHe. Knaccudukanus oKUCIUTETIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi.

34. MeTto/1bI cOCTaBIIEHUSI YPAaBHEHUN OKUCINTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.

35. DNEeKTPOJHbIE MOTEHUHUANBl. JJICKTPOXUMHUECKUNA P HaNpsSHKEHUH METaJIoB.
["anpBaHWYECKHE IIEMEHTHI U IPUHIUITBI UX paOOTHI.

36. DNEKTPOIN3 BOAHBIX PACTBOPOB C MHEPTHBIMH 3JIEKTPOJIAMHU.

37. DNEKTPOIN3 BOAHBIX PACTBOPOB C PACTBOPUMBIMU 3JIEKTPOIAMHU.

38. [TpakTH4eckoe MpUMEHEHUE IIEKTPOIIU3a.

39. Knaccugukarus HeOpraHn4ecKux BEIIECTB.

40. [TonoxxeHrne MeETAJIOB B MEPUOJUYECKON CHCTEME M OCOOEHHOCTH CTPOEHUS HUX
atomoB. O011e crocoObl MOTyYeHHUS METAIUIOB.

41. O6mue ¢puznyecKkrue u XMMUYECKUE CBOMCTBA METAILIIOB.

42. 3HaueHUE METAUIOB B IPUPOJIE U KU3HU OPTraHU3MOB.

43. [TonsTHE KOPPO3UH. XUMHUYECKast KOPPO3UsL. DICKTPOXUMHUUECKAsT KOPPO3USI.

44, Croco0bI 3alUTHl METANIOB OT KOPPO3UH.

45, [Tonoxenue HemeramioB B Ilepuoanyeckoit cucreme, 0COOEHHOCTH CTPOEHUS UX
aTOMOB.

46. bnaropognble Ta3bl. DIEKTPOHHOE CTPOEHHE AaTOMOB OJaropoJHBIX Ta3oB H
O0COOEHHOCTH X XUMHUYECKUX U (PU3HUECKUX CBOMUCTB.

47. Hemerannsl — mpocthle BemiecTBa. VX aTroMHOE M MOJEKYISIPHOE CTPOEHHE HX.
Annotpomnusi.

48. XUMHYECKUE CBOMCTBA HEMETAJIOB.

49, Bonoponnbie coequHeHusl a3oTa, XJopa: HUX IOJyuyeHue, (U3MUecKue CBOMNCTBA,
OTHOILIECHHE K BOJE.

50. KwncioTHbIe OKCHIIBI, UX CBOIICTBA.

51. OcHOBHBIE OKCHJIBI, HX CBOWMCTBA.

52. AHTUIPUIBI KAPOOHOBBIX KHUCIOT KaK aHAJIOTH KUCIOTHBIX OKCHJIOB.

53. Kucnorsl B cBeTe TEOpUH DIEKTPOJUTHUECKONW AMCCOLMAIUN U MPOTOIUTUYECKOM
TEOpHHU.

54, Knaccugukarus u o0uiye cBolcTBa OpraHMYECKUX KUCIOT.

95. Oco0eHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOW CEPHOM U a30THOM KUCIIOT.

56. OcHOBaHMS B CBETE TEOPUH AIIEKTPOIUTHUECKON AUCCOLUAIMM U MPOTOIUTUIECKOM
TEOpHHU.

S57. XHUMHUYECKUE CBOMCTBA LIEJII0YEN U HEPACTBOPUMBIX OCHOBAHUM.

58. CgoiicTBa OECKHUCIOPOAHBIX OCHOBAHHUI: aMMHaKa M aMHHOB.

59. AmpoTepHble OCHOBaHHSI B CBETE MPOTOIUTUYECKON TEOPUH.

60. AM(DOTEPHOCTH OKCHUJIOB Y THAPOKCUAOB MEPEXOIHBIX METAIJIOB

61. OcoOeHHOCTH CBOUCTB COJIeH OPraHMYECKUX U HEOPTraHUYECKUX KUCIIOT.
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62. I'eneTnyeckue psapl MeTaia (Ha IpUMepe KalbLMs U JKeesa).

63. ['eneTndeckue psipl HeMeTauia (Cepbl U KPEMHHS ).

64. ['eHeTnyeckuil psaJ NEPEXOIHOTO IEMEHTa (LIMHKA).

65. ['eneTnyeckue psiibl ¥ TEHETUYECKAs CBSA3b B OPraHUYECKON XUMUH.

66.  JIBOWCTBEHHOE TIOJIOKEHHE BOJOpPOJA B TEPHOAMYECKOW cucTeme. I30Tombl
BoZopoaa. Tskenas Boja.

67. OxucauTeNbHbIE U BOCCTAHOBUTENBHBIE CBOMCTBA BOAOPO/A, EI0 MOJIyUYEHUE.

68. [IpumeHeHune 1 poJib BOJOPOAA B )KUBOW U HEKUBOW ITPUPOJIE.

69. [lenounsie Metayuibl. VX mnonydeHue, (U3MUECKHE W XHWMHUYECKHE CBOWMCTBA.
[IpupoaHble cOeqMHEHNs HATPUs U Kallus, UX 3HaYCHUE.

70. OO0m1as XxapakTepUCTUKA IIETOYHO3EMEIbHBIX METANIOB U MarHusi.

71. Kanbuwii, ero monydenue, Gu3n4ecKue 1 XMMHUYECKHUE CBOMCTBRA.

72. Baxuelmne coelvHEHUs] KalbLMsA, WX 3HAYeHUWE W INpumeHeHue. Kanpumii B
pUpojie, ero ONOIOrUYECcKas pob.

73. XapakTepuCTHKa AJIFOMUHUSA HAa OCHOBAaHUU NOJIOKEHUS B lleproanueckoi cucreme
3JIEMEHTOB U cTpoeHus atoma. [lonydenue, puzndeckue 1 XUMUYECKHE CBOMCTBA aIFOMUHHSL.

74, Baxwuelime coelMHEHNS ATFOMUHUS, UX CBOMCTBA, 3HAYCHUE U TPUMEHECHHUE.

75. OO0mass xapakTepucTUKa Yriepoja M KpPEeMHHUS Ha OCHOBAHUU HX IMOJIOKEHHUS B

HCpHOI{H‘-IGCKOfI CUCTCMC U CTPOCHHA aTOMaA. HpOCTI)IC BCIICCTBA, OKCHUABLI U THUAPOKCUABI YIJICpOaa
H KPpCMHUA.

76. Baxxneiimme conu yrojlbHONM U KPEMHUEBOU KUCIIOT.

77. CuiukaTHasi IPOMBIIUIEHHOCTb.

78. OO0mias xapakTEepUCTHKA raJIOT€HOB Ha OCHOBAHUU MX MOJIOKEHUS B TIEPUOIUICCKOM
CUCTEME 3JIEMEHTOB U CTPOCHHSI aTOMOB.

79. ['anorensl — MPOCTBIE BEUIECTBA: CTPOCHHE MOJIEKYJ, XUMHYECKHE CBOWCTBA,
MOJTy4YeHUE U PUMEHEHHE.

80. Baxwueiime coelMHEHUS rajJOreHOB, UX CBOKMCTBA, 3HAYCHUE U IPUMEHEHUE.

81. OOmast  XapakTepuCTUKa XaJbKOT€HOB HA OCHOBAHMU UX IOJIOKEHHUS B
Ilepnonnueckoi cucTeMe IEMEHTOB U CTPOEHUST aTOMOB.

82. XaJbKOreHbl — MPOCTHIE BEIIECTBA, UX OMOJIOTHYECKas pOJIb. AJJIOTPOIHSL.

83. [TosyueHue ¥ npuMeHEeHNe KUCIOpoa U CEpBI.

84. OOmrast XapakTepuCTHUKa 3JIEMEHTOB VA-TpyIIbl Ha OCHOBAaHMM UX IOJIOKEHHS B
NEePUOANYECKON CUCTEME JIEMEHTOB M CTPOEHHUS aTOMOB.

85. CrpoeHre MOJEKyNnbl a30Ta M aUIOTPONHbIX Moaudukamuii ¢docdopa, ux
¢uznyecKkue 1 XuMHUYECKHE CBONCTBA.

86. Oxcunpl a3ota 1 pocdopa, COOTBETCTBYIOMINE UM KHCIOTHL. COJIM 3TUX KUCIOT.

87. A3zot u pochop B mpupoze, ux 6HMoIoruIecKas pob.

88. OOmrast xapakTepucTHKa 3J1eMeHTOB [VA-rpynnbsl Ha OCHOBaHMM UX TOJOXKEHUS B
Ilepnonnueckoi cucTeMe IEMEHTOB U CTPOEHUST aTOMOB.

89. VYraepon u ero amuorponus. CBOHCTBa aJUIOTPOINHBIX MOJU(HUKAIMN yriepoaa, Uux
3Ha4YeHHE U IPUMEHEHHUE.

90. OKcubl U THIPOKCUBI YTIAEpoaa U KPEMHHUS, UX XUMHUYECKHUE CBOMCTBA.

91. Count yrobHOM M KPEMHHEBBIX KUCIIOT, HX 3HAUEHHE U IIPUMECHEHUE.

92. Pousb yrneposa ass 5kuBoi ¥ KpeMHUS 1711 HEKUBOM MPUPOJIBI.

93. Ocob6ennoctu crpoenust aroMoB d-anemenToB (IB-VIIB-rpymm).

94. Menp, IMHK, XpOM, >KeJIe30, MapraHell Kak MpOCThle BELIECTBA, UX (hU3UYECKHE U
XAMHUYECKHE CBOMCTBA.

95. Haxoxnenue menu, IMHKA, XpoMa, XKelle3a, Mapraiia B MPUpoJIe, UX MOIyYeHHE U
3Ha4YEeHHE.

96. Coenunenus d-31eMEHTOB C Pa3IMYHBIMU CTEMEHIMHU OKHCIICHHUS.

97. XapakTep OKCHJIOB U THIPOKCHUIOB ATHX 3JEMEHTOB B 3aBHUCHUMOCTH OT CTEIEHH

OKHCJICHHA METaJljia.
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98. HayuHble TpUHITUIBI XUMAYECKOTO TPOoU3BoAcTBA. OCHOBHBIC CTaIMU XMMUYECKOTO
IPOM3BOJICTBA.

99. 3ammTa OKpy>Karoliel cpeabl 1 OXpaHa Tpyaa MPH XUMHYECKOM IIPOU3BOJICTBE.

100.  XwuMu3anus CeIbCKOTO XO3HCTBA U €€ HAIPABJICHHUS.

101.  Xwumuueckoe 3arps3HEHUE OKPYKAIOMIEH CpeIbl.

102. buoTtexHOJOTHS U TeHHAS MHXKCHEPHS.

103. Xwumws v MOBCETHEBHASI )KU3HD YEIIOBEKA.
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JIMCT PETHCTPALIUY U3MEHEHWI (AKTY AJIU3ALAN)
PABOUYEH IMPOTPAMMBI YYEBHOM JUCHUTJIMHBI
OV/I.11 XUMUSI

HanmenoBanue crienimaibHOCTH
35.02.12 CagoBo-mapkoBoe U JIaHAma(THOE CTPOUTETHCTBO

Pabouass mporpamma yuebnor mucumrumabsl OY][.11 Xumus na 2023-2024 yueOHBIN TOT
paccMOTpeHa M TEpeyTBEPKICHA Ha 3aceJaHWM ITUKIOBOW METOJAMYECKONM KOMHUCCUU (U3UKH H
MaTeMaTHYECKUX TUCIUTUIMH 0€3 N3MEHEHHI.

[Tporokoin Ne 10 ot «26» urons 2023 r.

IIpencenarens HUKIOBOM METOIMYECKOU KOMUCCUHN il E. B. I'epiaunrep
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