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1. IACIIOPT PABOYEM ITPOI'PAMMBbBI YYEFHOM JJUCIUIIJIUHBI

11J1.02 XUMUA

1.1.006s1acTh NpUMeHeHUs1 padoveil MporpaMmbl

PabGouass mnporpamma y4eOHOW JUCHUIUIMHBI «XUMHUS» SBISETCS YacThIO
MIPOrpaMMbl IOJATOTOBKH CIELIMAIMCTOB CpeHero 38eHa B cooTBeTcTBUU ¢ OI'OC
cnenuansHoct  CIIO  31.02.02 Axymepckoe aeno, 33.02.01-®apmanus,
34.02.01-Cectpunckoe Aeno

PaGouas nporpamma yuyeOHOUM NTUCHUIIIUHBI MOXKET ObITh MCIOJIb30BaHa JAPYTUMHU
npodeccuoHaIbHBIMU ~ 00pa30BATENbHBIMU  OpPraHU3aLUsSMH, PEATU3YIOIIUMHU
oOpa3oBaTelbHyI0 NPOrpaMMy CpeaHero oOuiro oOpa3oBaHus B Tpeaenax
ocoenus [ITICC3 CITIO na 6a3e 0CHOBHOT'0 00IIIero 00pa3oBaHMUs.

1.2. Mecto y4yeOHOHl IMCHUIUIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH
CIeNHATMCTOB CPeHEro 3BeHa.

[IpodunbHas nucuumauHa 0011e00pa30BaTEILHOTO IIUKIIA.

1.3. Hean u 3agaum AUCHMILVIMHBI — TPeOOBaHMS K Pe3yJbTAaTAM OCBOCHUA
y4eOHOM IUCIHUIINHBI:

Henn:

- opmupoBaHHe y 00y4arOIINXCS YMEHUS OIEHUBATh 3HAYUMOCTb XUMHYECKOTO
3HaHUS JJIs1 KQKI0r0 YeJI0OBEKa;

- (QopMmupoBaHue y 00y4arolmuxcs LETOCTHOIO MPEICTABICHUS O MUPE U POJU
XUMUHU B CO3/IaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUpPA; YMEHUS
OOBSACHATh OOBEKTHI U MPOIECCHl OKPYKAIOIIEH NEeHCTBUTEILHOCTH: MPUPOTHOM,
COLMAJIBbHOMW, KYJbTYpPHOM, TEXHUYECKOW CpEIbl, — HCIOJb3YyS JJ 3TOr0
XUMUYECKUE 3HAHMUS;

- pa3BUTHE Y OOYYAIOMINXCS YMEHUN pa3andarh (GakThl U OLIEHKH, CPABHUBATh
OLICHOYHBIE BBIBO/IbI, BUJETh UX CBSI3b C KPUTEPUSIMHU OLIEHOK U CBSI3b KPUTEPUEB C
OTIPENICICHHOW CHCTEMON IIeHHOCTeH, (opMyaupoBaTh H  OOOCHOBBHIBATH
COOCTBEHHYIO MO3UIIHIO;

- npuoOpeTeHne OOy4YalIMUMHUCS ONBITa Pa3sHOOOPAa3HOW AEATEIHLHOCTH,
MMO3HAHUS

Y CaMOIIO3HAaHUS; KITIOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE TS
pPa3IUYHBIX BHUJOB JIEATENHHOCTH (HABBIKOB pEIICHUS TPOOJIEeM, TPUHATHA
pelIeHuii, ToucKa, aHaiam3a W o0paboTku WHGOPMAIHNH, KOMMYHHKATHBHBIX
HaBBIKOB,

HaBBIKOB U3MEPEHUH, COTPYAHUYECTBA, 0€30MacCHOTO 0OpaIeHHs C BELIECTBAMHU B
TOBCEIHEBHOM KU3HN).

OcBoenue coaepxaHusd y4eOHOM  JUCHUIUIMHBI  «XHMUS», 00€CHeuYnBaAET
JOCTHKEHUE CTYIEHTaMHU CIEAYIOINX PE3yJIbTaTOB:

JINYHOCTHBIX:

— YyBCTBO TOPJIOCTH U YBAXKEHUSI K UCTOPUU U JOCTHXKEHHUSM OTECUECTBEHHOU
XUMHUYECKOW HAyKH; XUMHUYECKH TPAaMOTHOE IMOBEJIeHHE B MpodeccuoHanbHON
NEATeIbHOCTH M B OBITY MpU OOpallleHMH € XUMUYECKUMHU BELIECTBAMH,



MaTepuallaMH Mpoleccamu;

— TOTOBHOCTh K MPOJOJDKEHUIO O0pa3oBaHUs M MOBBIMICHUS KBaIM(UKAIUU B
n30paHHON Tpo(decCHOHaNbHON NEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHME POJIU
XUMHUYECKUX KOMIIETCHIINHI B 3TOM;

— YMEHHME HCIMOIb30BaTh JOCTUKEHUS COBPEMEHHOM XHMHYECKOW HAyKu W
XUMHYECKUX TEXHOJOTMI Jig TOBBIIIEHUS COOCTBEHHOIO HWHTEIIEKTYaJIbHOTO
pa3BUTHA BBIOpaHHON MTPOPeCCUOHATIBHON JIeSITEIbHOCTH;

MeTanpeaMeTHbIX:

— HCIOJIb30BAaHUE PA3JIMYHBIX BUIOB [MO3HABATEIILHON JEATENBHOCTH U OCHOBHBIX
MHTEJJIEKTYalbHBIX omnepanuil (MOCTaHOBKU 3ajaud, (HOPMYIUPOBAHUS THIOTE3,
aHanM3a W CHHTE3a, CpPaBHEHUS, OOOOIIEHMs, CUCTEMATU3allUM, BBISABICHUS
NPUYMHHO-CIIEJICTBEHHBIX CBSI3€H, MOMCKA aHAJIOrOB, (POPMYJIHPOBAHUS BBIBOJOB)
JUISL PellIeHUs MOCTaBICHHOM 3aJjauM, TPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMUS
(HaOmroJIeHUsl, HAYYHOTO DSKCIEPUMEHTA) JUJIi M3YYEHUsS pa3Iu4yHbIX CTOPOH
XUMHYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU BO3HMKAET HEOOXOAMMOCTH
CTAJIKUBATHCA B PO ECcCHOHAIBHOM cepe;

— HCHOJb30BAaHME PA3JIUYHBIX HCTOYHUKOB JUISI TOJNYYEHHS] XHMHUYECKOM
uH(bOpMaIKY, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTh JIJISi JOCTHXKEHHS XOPOIIUX
pe3yNbTaToB B MpodeccuoHanbHoOU chepe;

npeaMeTHBIX:

— c(OpMUPOBAHHOCTH MPEJCTABICHUN O MECTE XMMHUU B COBPEMEHHOW HAy4HOU
KapTUHE MHUpa; TOHUMAaHHUE pOJM XUMHUU B (POPMUPOBAHUU Kpyrosopa W
(GYHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKa VISl PEIlIeHUs TPAKTUYECKUX 3a/1aY;

— BJIQJICHHE OCHOBONOJIAralOIIMMU XUMHUYECKUMH TOHATHSIMHU, TEOPUSIMH,
3aKOHAMH ¥  3aKOHOMEPHOCTSIMHM; YBEPEHHOE IIOJIb30BAHUE XUMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

— BJIAJICHUE OCHOBHBIMH METOJAaMU HAy4YHOTO T[O3HAHUSA, HCIOJIb3YyEMBIMH B
XUMHUH: HAOJIOJEHUEM, OIMCAaHUEM, H3MEpPEHUEM, OSKCIEPUMEHTOM; YyMEHHE
00pabaTbiBaTh, OOBSICHATH PE3YJIbTATHl MPOBEJCHHBIX OMBITOB U JENIaTh BBHIBOIBI,
TOTOBHOCTh M CIOCOOHOCTh MPUMEHATh METONbl TO3HAHHS TPU PEHICHUU
MPAaKTHYECKUX 3a/1a4;

— c(hopMUPOBAHHOCTH YyMEHUS JaBaTh KOJIMYECTBEHHBIC OICHKA W MPOU3BOJIUTH
pacyeThl 0 XUMUIECKUM (popMyJiaM U ypaBHEHHSIM;

— BJIQJICHHUE TIPaBUJIAMH TEXHUKH 0€30MAaCHOCTH MPU MCTIOIB30BAHUHN XUMHUYECKUX
BELIECTB;

— c(hOpPMUPOBAHHOCTh COOCTBEHHOM MO3UIMU IO OTHOLIEHUIO K XHMHYECKOM
uH(bOpMAINH, TTOTy4aeMOi U3 Pa3HbIX HCTOYHHUKOB.

1.4. KosuvyecTBO 4YacoB Ha OCBOCHHMe padoyeid MNpPOrpaMmbl  Y4eOHOH
AUCUMILIAHBI:

MaKCUMaJIbHON yueOHO# Harpy3ku oOyuatomerocst 208 gaca, B TOM 4HCIIe:
00s13aTeNbHON ayUTOPHOU yueOHOUM Harpy3ku oOyuaromerocs 139 yacos;
CaMOCTOSITEIbHOM paboThl oOyuatomierocss 61 yac.

CaMOCTOSITEIbHOM PabOoThl 00yYaloIIerocss U KOHCYNbTaluil -  61/8 yacos.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILINHBI
2.1. O0bem yueOHOM JMCHUIIMHBI M BUAbI y4e0HOH padoThl

Bua yyeOHoM padoThI O0bem
4acoB
MakcumaiibHas yueOHast Harpyska (Bcero) 208
OO6s3atenpHas ayIUTOpHAs yueOHasi Harpy3Kka (BCero) 139
B TOM YHCJIC:
IIPAKTUYECKUE 3aHSATUS 20
CamocTosTenbHasi paboTa 00ydarnierocss 1 KOHCYJIbTaIuu (BCEro) 61/8

IIpomesxkyTounas arrectanus B popme quddepeHnpoBaHHOro 3a4eTa




HaumeHoBaHue pa3ie/ioB U TeM

Conep:kaHue y4e0HOr0 MaTepuaJia, MPAKTHYECKHE 3aHATHSI, CAMOCTOSITEeJIbHAS

O0nLeMm
4acoB

YpoBennb
OCBOEHUS

padoTa CTYy/IeHTOB
2

4

Paszges 1. Oprannyeckasi Xumusi.

Tema 1.1.1
OPraHMYecKoil XMMUM.

IIpeamer
Teopus
CTPOCHUs OpPraHu4ecKux

coeIMHEeHU I

Tema 1.1.2 CTtpoeHue aTroma
yriaepoaa. BajeHTHbIe COCTOSTHHUS.

Tema 1.1.3 Knaccndukanus
OPraHuYecKUuX COeINHEeHUI.

ConepxxaHue yueOHOro Marepuaja

[TonsiTHEe 06 OpraHN4YeCcKOM BEIIECTBE U OpraHuyeckoi xuMuu. Kparkuii ouepk
HCTOPUU PA3BUTHS OpraHudeckoil xumMuu. Butanusm u ero kpymenue. Oco6eHHOCTH
CTPOEHUS OPraHUYECKUX coennHennii. KpyroBopot yriepoia B mpupose.
[Ipennoceinku co3aanus Teopuu cTpoeHus. OCHOBHbBIE TIOJIOKEHUS TEOPUH CTPOEHUS
A.M.BytiepoBa. XUMHUYECKO€ CTPOECHHE U CBOMCTBA OPraHUYECKUX BEIIECTB.
[Tonsitne 06 nzomepun. CriocoObl 0TOOpaKEHUS CTPOEHUS MOJIEKYJIbI ((HOPMYIIBI,
Mozenu). 3HaueHue Teopur A.M. bytiepoBa as pa3BUTHS OpraHU4ecKOd XUMHH U
XUMHUYECKHUX TIPOTHO30B.

Conep:xanue y4eOHOro marepuasa

DIEeKTPOHHOE 00JIaK0 ¥ OPOUTAIIb, - U p-OpOUTAIIN. DIEKTPOHHBIC U AIEKTPOHHO-
rpadudeckue GopMysIbl aTOMa yriepoia B OCHOBHOM M BO30YXJICHHOM COCTOSHHSIX.
KoBanenTHas xumuueckas cBsi3b U ee Kiaccu(uKalus o crnoco0y nepekpbiBaHus
opOuTaneii (c- u a-cBs3u). [loustue rubpuanszanuu. Paznuunbie TUIIbI THOPUIN3AUN
u ¢hopMa aTOMHBIX OpOUTasIel, B3AUMHOE OTTAJKMBaHUE THOPUAHBIX OpOUTANIel U X
Pacroio’KeHue B IPOCTPAHCTBE B COOTBETCTBUH C MUHUMYMOM 3Hepruu. ['eometpus
MOJIEKYJI BEIIECTB, 00pPa30BaHHBIX ATOMAaMHU YIJIEPO/a B PA3IMUHBIX COCTOSHHIX
rUOpUIU3aIUY.

Conepxanue yueOHOro Marepuasa

Knaccudukanus opraHHuecKUX BEIIECTB B 3aBUCUMOCTHU OT CTPOCHHS YIIAepOIHON
nenu. [lonstue pynkunonanbHo# rpynmnsl. Knaccudukaiiys opraHM4ecKUX BEIIECTB
1o TUMY (QYHKIMOHAIBHOM TPYIIIHL.

Knaccudukanus peakiuii B opranndeckoii xumun. [loHsITHE 0 TUTIAX U MEXaHU3MaX
peakuuii B opranndeckoit xumuu. Cyoerpar u pearent. Knaccudukanus peakiuii mo
M3MEHEHHIO B CTPYKTYpe cyOcTpara (IpucoequHeHne, OTIEeIIeHHEe, 3aMellleHue,

1,2

1,2

1,2




Tema 1.1.4 OcHoOBBI
HOMEHKJIATYPbI OPraHuYeCKHUX
Coe/IMHEHUIA.

MU30MEpHU3aIysl) ¥ TUIY peareHTa (paauKaibHble, HyKIeo(QUIbHbIE, JIEKTPO(DUITbHEIE).
Peakuuu npucoenunenust (ANe AE), snumunuposanust (E), 3amemenus (8K, 8Ne 8E),
u3zoMepu3aluy. Pa3HOBUIHOCTH peakMi KaK0ro TUIIA: THIPUPOBAHUE U
JNETUIpUPOBAHHE, FAJIOTEHUPOBAHNE U AETAIIOT€HUPOBAaHUE, TUIpaTalus U
Jeruapartanus, TIporaloreHHPOBaHNE U IETHAPOraIOr€eHUPOBaHKE, IOJUMEPU3AIIHs
Y NOJIMKOHAEH ALK, neperpynnupoBka. OCOOEHHOCTH OKHCIIUTENbHO-
BOCCTAHOBUTEJbHBIX PEAKLUN B OPraHUYECKON XUMUHU.

Conepxxanue yueOHOro Marepuaja

TpusuaneHbie Ha3BaHMs. PannoHanbHas HOMEHKIIATypa Kak Mpe/IecTBeHHULIA
nomenknarypsl [UPAC. Homenknatypa IIIPAC: npuniune! o0pa3oBaHus Ha3BaHUIM,
CTapUIMHCTBO (DYHKIIMOHAJIBHBIX TPYIII, UX 0003HaYeHHe B npedukcax u cyPppukrcax
Ha3BaHHUM OPraHMYECKUX BEIIECTB.

Tunwvt xumuyeckux cea3eil 6 OP2AHUYECKUX COCOUHEHUAX U CROCOObL UX PA3PbIEa.
Knaccugukanus KoBaJ€HTHBIX CBSI3€H 110 31E€KTPOOTPULIATEIBHOCTH CBSA3aHHBIX
aTOMOB, CIIOCO0Y TIEpEKphIBaHUS OpOUTaJIeH, KpaTHOCTH, MEXaHU3MY 00pa30BaHU.
CBs3b NPUPOJIbI XUMUYECKOH CBSI3M C TUIIOM KPUCTAJUINYECKOMN PEIEeTKU BEIeCTBa U
ero (pu3nuecKuMu cBoiictBamu. Pa3pbiB XUMHUYECKOH CBsI3U, KaK Mpouecc, 00paTHbIN
ee 00pa3oBaHUIO. | OMOJINTHYECKUI U T€TEePOJINTUUECKUI pa3pbhIBbl CBA3EH, UX
COIIOCTaBJICHHE C OOMEHHBIM M JOHOPHO-aKLENTOPHBIM MEXaHU3MaMH UX
oOpa3oBanus. [loHsaTue cBOGOHOTO pajnKaia, HyKIeo(pUIbHON U IEKTPOUIBHOM
YaCTHUIIBL.

Coepemennvle npedcmagienus 0 XuMuyeckom CImpoeHun Op2aHu4ecKux euiecme.
OcHOBHBIE HalpaBiIeHUs pa3BUTHs Teopuu cTpoeHus A.M. byrieposa. 3omepus
OpraHMYeCcKUX BellecTB U ee Bubl. CTpyKTypHasi U30MEpHUs: MEXKIIacCOBasl,
YTJIEPOTHOTO CKeJeTa, MOJIOKEHHs KpaTHOM CBSI3U U (YHKIMOHATIBHOM IPYIIIIBI.
IIpocTpancTBeHHAs U30MEpHs: TeoMeTpuuecKas 1 ontudeckas. [lonstue
aCMMMETPUYECKOTO IIeHTpa. bronorndeckoe 3Ha4eHNE ONTUYECKON U30MEPHUH.
B3anMHoe BIMsIHME aTOMOB B MOJIEKYJIaX OPTaHUYECKUX BEIIECTB. DJIEKTPOHHbBIE

1,2

11




3¢ EeKTH aTOMOB U ATOMHBIX T'PYIII B OPraHUYECKUX MOJIeKynax. MHIYKINOHHBIHA

3P EKT, MOJIOKUTENBHBIA 1 OTPUIIATEIBHBIHN, €ro 0COOCHHOCTH. Me3oMepHBIN AP QeKT

(3ddexT conpsykeHwHs ), ero 0COOSHHOCTH.

Jlemoncmpayuu. Konnekiuy opraHu4ecKux BEIIeCTB (B T.4. JIEKAPCTBEHHBIX

IpenapaToB, KpacuTenen), MaTepruayioB (IPUPOAHBIX U CUHTETHUECKUX KaydyKOB,

IJIaCTMACC U BOJIOKOH) U M3ENUHN U3 HUX (HUTH, TKAHU, OTJEJIOUHbIE MaTEpPHAIbI).
Mogenu monexyn CH4, C2H4, CoH», C¢Hg, CH30H - mapocrepxkHeBbie 1

o0beMHbIe. MoJieny OTTaNKUBaHUs THOPUAHBIX OpOUTAJIEN C TOMOIIBIO BO3TYIIHBIX

mapoB. BzanmoaeiicTBre HaTpUs ¢ 3TAHOJIOM M OTCYTCTBHE B3aMMOACHCTBUS C

JTUATHIIOBBIM d(HUpom.
OMBITHL, MOATBEPKIAIONINE HATNYNE (PYHKITHOHATBHBIX TPYII y COSAMHEHUHN
pa3IUYHbIX KJIACCOB.

Ilpakmuueckas paooma Ne 1

M3roTtoBienue Moienel MOJIEKYJl OPraHMYECKHX BEIIECTB.

1,2

Camocmoamenvnan paboma cmyoeHmoes

CaMocTOATENbHOE U3YUEHUE TEOPETUUECKOTO MaTepuaa;

CaMocTosTenpHas MOAr0OTOBKA JA0KIAA.

TeMbl TOKIIAIOB:

e Kparkue cBeeHHS MO0 UCTOPUN BOSHUKHOBEHHS U Pa3BUTHUSI OPraHUYECKON XUMUU.

o Kusnb u gesrenpHocTh A.M. byTtiieposa.

e Buranusm u ero kpax.

e Ponb 0TeueCTBEHHBIX YUEHBIX B CTAHOBIICHUU U Pa3BUTHU MUPOBOM OpPraHUYECKOM
XUMHH.

e (CoBpeMEeHHbIE NIPEJICTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUSL.

1.2 IlpeneabHble yriaeBOA0POABI.
Tema 1.2.1 AnkaHbl, CTPOEHHE,
NnoJiy4ueHue.

Conepxanue yueOHOro Marepuaja

TI'omonozuueckuii pao ankanos. Ilonstue 06 yrnesonopoaax. Oco0eHHOCTU CTPOEHUS
HpeAebHBIX YIIIEBOAOPOAOB. AJIKaHbl KaK MPEACTaBUTENN MpeAeIbHbBIX
YTJIEBOJOPOJIOB. DIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHNE MOJIEKYJIbl METaHa U
JPYrux ankaHoB. ['omonornueckuit paa u uzomepus napadunos. HopmansHoe u

1,2
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Tema 1.2.2 XumMuuyeckune cBoicTBa
AJIKAHOB

Tema 1.2.3 IlIpuMeHeHnue u
CIOCO0bI MOJIyYEHHUS AJTKAHOB.

Tema 1.2.4 IlukioajakaHbl.

Pa3BETBIIEHHOE CTPOEHUE yriepogHoi nenu. HomeHknarypa alnkaHoB U aJKUIbHBIX
3amecTtuTeneil. Du3ndyeckue CBOMCTBA aTKaHOB. AJIKaHbBI B IPUPO/IE.

Conepxxanue yueOHOro Marepuasia

Peakuuu 8-tumna: ranorenuposanue (padoter H.H. CemenoBa), HUTpOBaHHE 110
KonoBasioBy. MexaHu3M peakiuu XJIOPUPOBaHHUs aJKaHOB. Peakunn
JETUIPUPOBAHNS, TOPEHUS, KATAIUTUICCKOTO OKUCIICHUS aTKaHOB. KpeKkHHT aJlkaHOB,
pa3IUYHbBIE BUJIBI KPEKUHTa, IPUMEHEHUE B IIPOMBITIUICHHOCTH. [TMpoIn3 1 KOHBepCHUs
MeTaHa, U30MEepHU3alusl alKaHOB.

Conep:xanue y4yeOHOro marepuaJja

Ob6nacTi npuMeHeHus ajikaHoB. [I[poMbIlIeHHBIE CITOCOOBI MOJTyYEHUS AIKaHOB:
MOJTyYeHHUE U3 TIPUPOJTHBIX UCTOYHUKOB, KPEKHHT TTapa(UHOB, TIOTYICHHE
CUHTETHYECKOT0 O€H3MHa, Ta3uuKanus yrisi, THAPUPOBAHHUE aJTKEHOB.
JlaGopaTopHbie crtocOObI MOTyYEHUS aTKaHOB: CHHTE3 Bropiia, 1ekapOoKCHINpOBaHHE,
TUAPOJIN3 KapOuia aIfOMUHHUSL.

Conep:xanue y4yeOHOro maTepuaja

I'omonornueckuii psi 1 HOMEHKIIATypa ITUKIOAIKAHOB, UX 0011as popmyna. [Tonsarue
0 HaIpsHKeHUU UKIIa. M3oMepus UKI0aIKaHOB: MEKKIIACCOBasl, YIIepOaHOTO
ckenera, reomerpuueckas. [lomyyenne u pusmdeckue cBONCTBA LUKIOAIKAHOB.
XUMUYECKUE CBOMCTBA IMKIIOANKaHOB. Crieruduka CBOMCTB LUKIOATIKAHOB C MAJIbIM
pa3MepoM LuKia. Peakiuu npucoemHeHUs U paKaIbHOTO 3aMEIICHHUS.
Jlemoncmpayuu. Monenu MOJIEKysl MeTaHa, APYTrUX aJKaHOB, PA3TUUYHBIX
KoH(popManuii ukiorekcana. Pactsopenue napaduna B 6eH3WHE U UCTIAPEHHE
pacTtBopuTens u3 cMmecu. [lnaBnenue napaduua u ero OTHOIIEHUE K BOJIE
(pacTBOpPUMOCTH, IMJIOTHOCTh, CMauKBaHue). Paznenenue cmecu O€H3MH-BOJA C
MOMOIIBIO JENUTENBHOM BOPOHKH. ['OpeHne MeTana, mpomaH-0yTaHOBOM cMecH,
napaduHa B ycIoBUsSX U30bITKA U HEJOCTaTKa KUCIOpoAa. B3pbIB cMecn MeTaHa C
BO3JIyXOM U XJIOpoM. BoccTaHOBIIeHHE OKCHIOB TSHKENBIX METAIIOB MapaHOM.
OTHoIlIeHUE IMKIIOTeKCaHa K OPOMHO# BOJIE M paCTBOPY NIEpMaHTraHaTa KaJlusl.

1.2

1,2

1.2
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Camocmoamenvhasa paboma cmyoenmog

CaMOCTOSITEIIFHOE HU3YUYCHHE TCOPCTUUCCKOTO MaTcpuala,
CaMOCTOSITEIIFHOE pemicHue 3aaa4

1.3 HenpeneibHbie
yIJ1€BOI0PO/bI.
Tema 1.3.1 AikeHbl.

Tema 1.3. 2 AkaaueHbl.

Conepxxanue yueOHOro Marepuasa

T'omonozuueckuit psao ankenoe. DINEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIBI JTUJIEHA U aJKEHOB. ['oMosorudeckuil psa u obmas Gopmyrna aaKeHOB.
N3omepusi STUIIEHOBBIX YIJIEBOJOPOJIOB: MEXKIACCOBAasi, YIIEPOTHOTO CKeJeTa,
MOJIOKEHUST KpaTHOM  CBsi3M, TeoMmeTpuueckas. (OCOOEHHOCTH HOMEHKJIATYPhI
STUJICHOBBIX YIJIEBOJIOPOJOB, Ha3BaHUS BaXKHEWUIUX paaukaioB. Dumsudeckue
CBOICTBA AJIKEHOB.

Xumuueckue ceolicmea ankeHoe. DIESKTPODUILHBIN XapakTep peakiuii, CKIOHHOCTh
K peakuusM MPUCOECTUHEHUS, OKHCIeHus, noaumepusauuu. [IpaBuino MapkoBHHKOBa
u ero AIIEKTPOHHOE 00oCHOBaHUE. Peakuun raJIOT€HUPOBAHMUS,
TUJPOTAJIOTEHUPOBAHMS, THUIpaTaluM, TuAapupoBaHusi. Mexanusm AE-peakuuii.
[TonsTue o peakumsax mnoauMepuzauuu. ['opeHne ankeHOB. Peakimu OKHCIECHHS B
MSTKUX M JKECTKUX ycloBUsAX. Peaknusi Barnepa u ee 3HaueHus yuis 0OHapyx eHUS
HENPEeENIbHBIX YTIEBOA0POAOB, MOTYYSHHS TIIUKOJIEH.

Ilpumenenue wu cnocodvt noayuyenus ankenoe. Vicnonb3oBaHUWE  BBICOKOU
pPEaKIMOHHONW COCOOHOCTH aJKEHOB B XMMHUYECKON MpoMbIUIeHHOCTH. [IpuMenenue
3THIIeHA M TmpomnuieHa. [IpombllieHHbIe COCOOBI TMOMY4YeHHs ajikeHOB. Peakmuu
JETUIPUPOBAHUS U KPEKHHTa alIKaHOB. JlabopaTopHbIe CIOCOOBI MOTYYEHHS aJTKEHOB.
Conepxanue y4eOHOro Marepuasia

[TonsiTie u kiaccupuKanys JUEHOBBIX YIIEBOIOPOIOB M0 B3AUMHOMY PACIIOJIOKEHUIO
KpaTHBIX CBsized B MoJekynae. OCOOEHHOCTH SJIEKTPOHHOTO M MPOCTPAHCTBEHHOTO
CTPOEHHMSI CONPSKEHHBIX 1MeHOB. [IonsTue o n-anektponHoi cucreme. HoMenkmnarypa
TMEHOBBIX  yrIeBoA0POA0B. OCOOEHHOCTH XHMHUYECKHUX CBOWCTB COMPSHKEHHBIX
JMEHOB, KaK CIIEJICTBUE UX JJIEKTPOHHOTO cTpoeHus. Peakuuu 1,4-mpucoenuHenusl.
[Momumepu3zanus nueHoB. CrocoObl MOyYeHUs TUEHOBBIX YIJIEBOJOPOAOB: PaOOTHI

1,2
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C.B. JleGeneBa, geruipupoBaHue aJKaHOB.

OcHogHble NOHAMUA XUMUU GbICOKOMOJIEKYIAPHBIX COEOUHEHUIl Ha TpUMepe
IPOAYKTOB TOJUMEPH3AIMH AJIKCHOB, QJIKAJUCHOB M WX TaJIOTCHIPOU3BOIHBIX.
MonoMep, mnoaumep, peakuus —I[OJMMEpPHU3aluH, CTENEeHb MOJIMMEpPU3aLUY,
CTPYKTYpHOE 3B€HO. THIIBI MOJIMMEPHBIX IETIeH: IMHEWHBIE, pa3BETBICHHBIE, CITUTHIC.
[lonsiTue 0 cTepeoperyimspHbIX ToiduMepax. [lomumepsl TepMOIUIACTHYHBIE U
TepMopeakTuBHble. [IpencraBieHue o 1utactMaccax M snactoMepax. [lommsTunen
BBICOKOTO ¥ HH3KOTO JaBJCHHS, €ro CBOWCTBA M TNpuMeHeHue. KaTtammzaTopsl
Hwurnepa-Hatra. [TonunponuieH, ero npuMeHEHHe U CBOMCTBA. ['anoreHcoepxaniue
MOJIUMEPHI: Te(IOH, MOTUBUHHIXIOPUA. Kaydyku HaTypalbHBIH M CHHTETUYECKHE.
Cononumeps! (OyTagueHCTUPOJIbHBIN Kaydyk). Bynkanuszamus kayuyyka, pe3nHa U
300HUT.

Jlemoncmpayuu. Mojaenu MOJeKyd CTPYKTYPHBIX M IMPOCTPAHCTBEHHBIX H30MEPOB
ankeHoB M ankagueHoB. Kosmeknusa "Kayuyk u pesuna". Jlenonumepusaius Kaydyka.
Crylienre MIIEYHOTO COKa KayqYyKOHOCOB (MOJIouasi, OTyBaHYMKOB, (PUKyca).

Ilpakmuueckoe paboma Ne2

KavecTBeHHBIN aHAIU3 OPraHUYECKUX COCAMHEHUM.

1,2

Camocmoamenvnan paboma cmyoeHmos

CamocTosTensHOe HU3YUYCHHUE TCOPECTUUCCKOTO MaTCpuaa,
CamMmocTosITensHOS PCUICHUC 3aaa4.

Conepxanue y4eOHOro Marepuasa

Tema 1.4. AneTrnjieHOBbBIE
yIJ1€BOA0PO/bI.

T'omonozuyeckuii psad anKuHog. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHUE
alieTU/IeHa U JIPYrux ankuHoB. ['omonormdeckuil psinx v oOmias ¢opMyna ajiKuHOB.
Homenknatypa  aleTWneHOBBIX — yIJIEBOJOpOAOB.  M3oMepuss  MexkiaccoBas,
YIJIIEPOAHOIO CKEJIETA, OJIOKEHHS KPAaTHOU CBSA3H.

Xumuueckue ceoilicmea u npumeHenue ankunog. OCOOCHHOCTH peakuUl
IPUCOCAVHEHNSI TI0 TPOWHOM yIriepon-yriepoaHon cBssu. Peakumsa Kydeposa.
IIpaBuno MapKkOBHHKOBAa MpPUMEHHUTEIbHO K amneTwieHaMm. lloaBmkHOCTH aToma
BOZIOpo/ia (KUCIIOTHBIE CBOiicTBa ankuHOB). OKucieHue ankuHOB. Peakius

1,2
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3enunckoro. [IpumeHenue aneTuiIeHOBBIX YIiieBo10po10B. [lomBuHMIaneTar.
Ilonyuenue ankunoe. llonyueHue areTwieHa TUPOJIU30M METaHAa W KapOUIHBIM
METOJIOM.

Jlemoncmpayuu. Mojaenu MoJIeKy/bl aleTWlieHa W JApYyrux ajikuHoB. [lomydenue
areTHJIeHa U3 KapOwaa KajbIUs, O3HAKOMJICHHUE C (PU3UYCCKUMH M XUMHUYCCKHMH
CBOWMCTBAMM aIlleTUJICHA: PAacCTBOPUMOCTb B BOJE, TOPEHHE, B3aUMOJICUCTBHE C
OpOoMHOI BOJION, pacTBOPOM MepMaHraHara Kanusi, cossiMu meau (I) u cepebpa.

Ilpakmuueckaa paboma Ne3. 3
[Tonydyenue u CBOMCTBA yriIeBOOPOIOB.
Camocmoamenvnas paboma cmyoeHmoes
CaMOoCTOATENTFHOE N3YUCHNUE TEOPETHIECKOTO MaTepHaia.
Tema 1.5. 1 ApomaTudeckue Conep:xanue y4eOHOro Marepuasa 2
yriiesoa0poanl. Tomonozuueckuii pao apenos. beH305 Kak mnpeacTaBuUTeNlb apeHOB. Pa3Butue
npeacTaBieHuit o ctpoeHnn OeH3ona. CoBpeMeHHbIE NMpeACTaBIeHUs 00 3JIEKTPOHHOM
U TPOCTPAaHCTBEHHOM CTpoeHHH OeH3zosia. OOpa3oBaHHE apOMaTHUECKOH JI-CUCTEMBI.
l'omonorn Oen3osia, WX HOMEHKIarypa, ooOmas dopmyna. Homenkmarypa st
IU3aMEIICHHBIX MPOU3BOJIHBIX O€H30Ja: opmo-, Mema-, JOpa-paclooKEHUE
3amectuTeneil. Du3nveckrue CBOMCTBa ApEHOB.
Conep:xaHue y4e0OHOro MmaTepuasa
Tema 1.5.2 Xummeckue Xumuueckue ceoiicmea apenos. llpumMepbl peakuuii MeKTPOPHIBHOTO 3aMEICHHUS: 1,2

cBoOlicTBa 0€H30J1a U €ro
rOMOJIOTOB.

rajJloreHupoBaHue, ajkuiupoBanue (karaiausaropsl Opunens-Kpadrca), Hurposanue,
cynbupoBaHue. Peakuuu ruapupoBaHuss M INPHCOEAMHEHHs XJIopa K OEH30Iy.
OcCo0GeHHOCTH XMMHUYECKUX CBOMCTB rOMOJIOroB OeH3o0J1a. B3anMHoe BiIMsIHHE aTOMOB
Ha @pUMepe TIOMOJIOrOB apeHoB. OpHeHTalus B pPEaKUUsAX 3JIEKTPOPUILHOIO
3amemenus. Opuentants! [ u Il pona.

Ilpumenenue u nonyyenue apenos. IlpupoJHbIE HUCTOUYHHKU apOMATHYECKHUX
YTJI€BOJOPOJI0B. ApoMaTH3aIMsl aIKaHOB M LIMKJIOAIKaHOB. AJIKWINpOBaHue OeH3071a.
Hemoncmpayuu. lapoctepxHeBble 1 00bEMHBIE MOJEIN MOJIEKYJI OEH30j7a M €ro
romoJioroB. Pa3neneHue cMecu OEH30J-BOJA C MOMOIIBIO JICIUTENBHOM BOPOHKH.
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PacTBopsitomas cmiocoOHOCTh OeH30J1a (SKCTPAKIUS OPraHUYECKUX U HEOPTaHUIECKUX
BEIIECTB OEH30JI0M M3 BOJHOTO pacTBOpa MOJa, KpacHTeNel; pacTBOpeHne B OeH30I1e
BEUIECTB, TPYAHOPACTBOPUMBIX B Boje (cepbl, OeH30iHON Kucnotsl). ['opeHue
Oenzona. OTHomeHHe OeH30Ja K OpOMHOWM BOJE, pacTBOPY NEpMaHTaHaTa Kallus.
[Tonyuenue HuTpOOEH30a.

O3nakomiieHHEe ¢ GU3NIECKUMHU CBOWCTBAMH apOMATUYECKHUX YTIIEBOJIOPOJIOB C
ucrnosnb3oBaHueM pactBoputens "ConbBeHT". M3rotoBieHue M HMCHONb30BaHHE
MpocTenIero npudopa st XpoMaTorpaduu.

[Tonygyenne  OeH3ona  JeKapOOKCHUIMPOBAHWEM  OEH30MHOW  KHCIOTHI.
[lonyuenue u paccioeHue SMyiabCHUM OeH3ojla ¢ Bojoil. OTHouieHuss OeH3osla K
OpOMHOI1 BOJIe M pacTBOPY IepMaHTaHaTa KaJHs.

Camocmoamenvnas paboma cmyoeHmos 3
CaMocToATEnbHOE U3YUEHUE TEOPETUUECKOTO MaTepuaa;
CaMOCTOSATEIBHOE pPelIeHue 3a1a4.

1.6 IlpupoaHbie HCTOYHUKH Copep:xaHue y4e0HOro MmaTepuaJja 2

yIJ1€BOJA0OPO/I0B
Tema 1.6.1 IIpupoanbie
HCTOYHUKH YIJ1€BOA0OPOIA0B.

Hegmbsb. Haxoxaenue B pupo/ie, cocTaB U (u3nueckue cBoricTBa He(TH. TOIIMBHO-
sHepreTuueckoe 3HaueHue Heptu. IlpompinuienHas  nepepaboTka  HedTH.
Pextuduxanus HepTH, OCHOBHBIE (pakiuu ee pa3felieHUs, UX HCIOJIb30BaHHUE.
Bropuunas  mepepaboTka  HedrempoaykTtoB.  Pektudukanus — masyra  npu
yMeHbIlIeHHOM naBiieHuH. Kpekunr HedTenpoaykToB. Paznuunble BHABI KPEKHHTa,
pabotet B.I'. IllyxoBa. M3omepusanmsi ankaHOB. AJKUIMPOBAHHUE HEMPEACTbHBIX
yriaeBoaopoaoB. Pudopmunr nedrenpoaykros. KauectBo aBTOMOOMIBHOTO TOTLIMBA.
OKTaHOBOE YHUCIIO.

Ilpupoonstii u nonymmuwtii negpmanoii 2azvi. CpaBHEHHE COCTaBa MPUPOJHOTO U
MOIMYTHOTO Tra30B, UX MPAKTUYECKOE UCIOJIb30BaHHE.

Kamennwtit  yeons. OCHOBHBIE HaIpaBJIEHUS MCHOJB30BaHUS KaMEHHOIO YIJIsl.
KokcoBanne kaMEHHOTO yriis, BaKHEHIIME NPOJIYKThI 3TOrO Tpolecca: KOKC,
KaMEHHOYTOJIbHasi CcMoOJjia, HajJcMoJsibHas Boja. CoeluMHEHHUs, BbIACIAEMbIE U3
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Tema 1.6.2 Dkoaornueckue KaMEHHOYIOJIbHOM CMOJIBL. IIpOyKTBI, Oy4aemMple U3 HaJCMOJIBHON BOJIBI. 1,2
aCHeKTBI 100bI4H, 1ePepaboTKU M | Sy noryyeckue  acmexTh J100buM, nepepadOTKM M HCHOJB30BaHUS TOPHOUMX
HCII0JIb30BAHMS TOPIOYHX HCKOLACMBIX.
HCKOIaeMbIX.
Jemoncmpayuu. Konnexuus "[IpupoaHble HCTOUYHUKU YyriieBoaopoioB". CpaBHEHME
MPOIIECCOB TopeHusi HeTU U MpUpOoaHOTO raza. OOpa3oBaHue HEPTIHOM IJICHKH Ha
noBepXHOCTH Bobl. KaTanmuTuueckuil kpekuHr napadursa (Wi KepocuHa). 3
Camocmoamenvnan paboma 00y4arOuiuxcs.
CaMocCTOATENbHOE U3YUEHUE TEOPETUUECKOTO MaTepuaa;
CaMocCTOATENBHOE pellIeHue 3a1a4.
CamocTosTenbHas MOAr0OTOBKA JI0KIa/1a IO TEMATHKE:
e DKOJIOTMYECKHE aCTEeKThl NCIOJIB30BaHHUS YIIIEBOIOPOAHOTO CHIPBSI.
e DKOHOMHYECKHE aCHEKThl MEXIYHApOIHOTO COTPYIHUYECTBA MO HCIOJIb30BAHUIO
YIJ€BOJIOPOJHOTO CHIPBS.
e lcropust OTKpbITHS M pa3paOOTKM Ta30BbIX M HE(MTAHBIX MECTOPOKICHUN B
Poccuiickoit ~ Denepanuu.
e XuMHs YIJIE€BOJOPOJHOIO ChIpbs M MOsl Oyaymias npodeccus. YTIIeBOJOPOJHOE
TOIUINBO, €TO BUJIbl U Ha3HAYCHUE.
1.7 I'mapokcuibHbie coenunenus. | Coaep:xxkaHue yd4eOHOro marepuasa 2

Tema 1.7. 1 OnnoaToMHEIE
CIIMPTHI.

Cmpoenue u Knaccugpukayua cnupmos. Kiaccupukanyss CHOUPTOB IO TUILY
YIJIEBOJOPOJHOTO PajyKaia, YUCIy TMAPOKCUIIBHBIX IPYNI U TUITy aTOMa yriepoja,
CBA3aHHOIO C THMJIPOKCWIBHOM  TIpyHNIOH. OJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE THAPOKCUIBHOM rpymibl. BiausHue cTpoeHus cnupToB Ha UX (pusnyeckue
cBoiicTBa. MexxMoJieKy sipHasi BOJOPOHAs CBA3b. [ OMOJIOrHYecKuil psia MpeaenbHbIX
OJIHOATOMHBIX CIIUPTOB. M30Mepusi 1 HOMEHKJIATypa aJIKaHOJIOB, UX 00w1as Gopmyna.

Xumuueckue ceolicmeéa ankanonog. PeaklMoHHas CHOCOOHOCTh IpeNeNbHBIX
OJIHOATOMHBIX CNUPTOB. CpaBHEHHME KUCIOTHO-OCHOBHBIX CBOMCTB OpPraHMYECKUX U
HEOPraHWYECKUX COeIuHEeHuH, conepxkamux OH-rpynmy: KuClIOT, OCHOBaHHH,
aM(pOTEpHBIX COeAUHEHUH (BOJIbI, CIUPTOB). Peakiuu, MoaATBEpkKAAI0IINe KUCIOTHbIE
CBOMCTBa cIUpPTOB. Peakiuu 3amMeleHns THAPOKCUIIbHOU rpynbl. MexXxMoIeKysipHas

18




Tema 1.7.2 MHoroaroMHubIe
CIIMPTHI.

Tema 1.7. 3 ®eHonl

JeTUApaTanusl CIUPTOB, yCIOBUs 00pa3oBaHus MpOCThIX 3¢upoB. CioxHble 3QUpPHI
HCOPraHN4YCCKUX M OPraHUYCCKUX KHCJIOT, PCaKIUU E)TCpI/I(l)I/IKaIII/II/I. OxucieHue u
OKHUCJIMTEIBHOE JETUPUPOBAHUE CITUPTOB.

Cnocoovl nonyuenus cnupmos. I'niponn3 rajoreHaakaHoB. [uaparanus ajkeHOB,
yCIIOBHS €€ TIpoBeieHus. BoccTaHoBIeHNE KapOOHMIIBHBIX COCTMHEHUM.

Omoenvnole npedcmasumenu ankanonos. MeTaHos, ero NPOMBIIUIEHHOE MOJTy4eHHE
U IPUMEHEHHWE B IMPOMBIIUICHHOCTH. bHOJIIOrMYEecKOe JEHCTBHE METaHOJIA.
Creuunduyeckue crnocoObl MOJIyde€HUs 3TUIOBOro coupra. dusnonorunyeckoe
JeHiCTBHE dTaHOJIA.

Conep:xxanue y4yeOHOro marepuaja

N3omepuss M HOMEHKIATypa MNpPEICTAaBUTENEH JBYX- M TPEXaTOMHBIX CIUPTOB.
OCOOEHHOCTH XHUMHUYECKHX CBOWCTB MHOI0OATOMHBIX CIIMPTOB, HX Ka4YC€CTBCHHOC
oOHapyxeHue. OTaenbHbIE MPEICTABUTENN: ITHICHTIUKONb, TIUIEPUH, CIIOCOOBI UX
MOJTy4EeHUs], TPAKTUYECKOE MPUMEHEHNE.

Conep:xanue y4yeOHOro maTepuaja

DONEeKTpOHHOE M TPOCTPAHCTBEHHOE CTpoeHue (QeHona. B3aumHoe BiusHUE
apoOMaTHUYECKOr0 KOJIbLa U TUAPOKCUIBHON TPYIIIIBI.

XuMuyeckue cBOMCTBa (eHosia Kak (YHKIUS €ro XUMHUYECKOTO CTPOCHHS.
BpomupoBanue (enona (kauecTBeHHast peakiiysi), HUITpoBaHUE (MTMKPUHOBAasE KUCIIOTA,
ee cBolcTBa U mpuMeHeHue). OO6pazoBaHUEe OKpAIIEHHBIX KOMIUIEKCOB ¢ MOHOM Pe .
[Ipumenenne penona. [lonyyenue Gperona B MPOMBIILIEHHOCTH.

Jemoncmpayuu. Mojenu MoOJeKyld COUPTOB U (¢eHoJoB. PactBopumocTs B Boje
QIKAHOJNOB,  ATHJIGHTIUMKONS,  ThunepuHa, ¢enoma. CpaBHEHHE  CKOPOCTH
B3aUMOJCHCTBUSA HATpUsl C HTAHOJOM, IPONAHOJIOM-2, 2-METHIIPONAHOJIOM-2,
riuuepuHoM. Tlomydenue OpoMaTaHa u3 sTaHona. BeitecHeHue ¢eHona U3 ¢eHondra
HATpUsl yrojbHOU KucinoToil. Peakuus denomna c¢ gopmanpaerugom. KauecTBeHHbIe
peakuuu Ha (eHoJs. 3aBUCUMOCTH PAacTBOPUMOCTH (peHosia B BOJE OT TeMIEpaTyphl.
B3aumogeiicTBue geHona ¢ pactBopoMm 1menour. Pacno3HaBanme pacTBOpoB (peHosiTa

1,2

1,2
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HaTpusi W KapOoHata HaTpusi (0apOOTaXK BBLABIXaEMOTO BO3JAyXa WM JCHCTBHE
CHJIHOW KHCIIOTHI). Pacrio3HaBaHue BOAHBIX pacTBOPOB ()E€HOIA U TIIHILIEPHUHA.

Ilpakmuueckaa paboma Nod

CBolicTBa MHOTOATOMHBIX CIIUPTOB.

Camocmoamenvnasa paboma odyuarouyuxcs.

CaMocCTOSATENBHOE U3YUEHUE TEOPETHUECKOIO MaTepuaa;

CaMocTOATENBHOE pelleHue 3a/1a4.

CamocTosTenbHas MOAr0TOBKa pedepara 1o TeMaTuke:

e Meranoun: xemodunus u xemopoous.

e DTaHOJ: BeIMYaiiiee 0J1aro u CTpanrHoe 3J10.

e AJKOTOJM3M U €ro NpoQuIaKkTHKA.

e MHoroaToMHbI€ CIUPTHI U MOs OyAymias npodeccuoHallbHas AeSITeIbHOCTD

1.8 Adbaernabl ¥ KeTOHBI

Tema 1.8.1Aanaernapl.

Tema 1.8.2 KeToHbl.

Tema 1.8.3 [Ipumenenue u
noJiyueHue KapooOHWJIbHBIX
coeqnHeHuil. O000IIeHHE 3HAHUM.

Conep:xaHue y4eOHOro MmaTepuasa

T'omonozuueckue psaovl anvoecudoé u kemouos. IloHsTne o KapOOHUIBHBIX
COCMHECHUAX. OJIEKTPOHHOE CTpPOCHHE KapOOHWIBHOW rpymnmbl. M3omepus u
HOMEHKJIAaTypa albJeruoB U KeTOHOB. dusnyeckue CBONWCTBA KapOOHMIBHBIX
COECIUHEHU.

Conep:xaHue y4e0OHOro MmaTepuaja

Xumuueckue ceoiicmea aiboecuo0é u KemoHos. PeakimoHHas CIOCOOHOCTH
KapOOHWIBHBIX coeluHeHuil. Peakuuu OKHCIEHUS aNbIeruoB, KaueCTBEHHBIE
peakiMu Ha alpJeruaHylo Tpymmy. Peakuuu mNOJMKOHAEGHCAMU: OO0pa3oBaHUE
(heHo0popMaTBIETUIAHBIX CMOJI.

Conepxanue yueOHOro Marepuasia

[IpumeHeHre anbIerugoB U KETOHOB B OBITY W MPOMBINIJICHHOCTH. AJbAETHABI H
KeTOHBl B Tipupoae (ddupHble Macna, ¢depomonsl). Ilomydenune kKapOOHUIBHBIX
COCIMHEHUN  OKUCJIEHUEM  COHUPTOB, THApaTaldeld  aJKMHOB,  OKHUCJICHUEM
yraeBoaopoaoB. OTAenbHbIe MPEACTABUTENH albJACTHAOB U KETOHOB, CelH(HUecKre
CHocOoOBI MX MOJIYYEHUS] U CBOMCTBA.

1,2

1,2

1,2
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Jemoncmpayuu. 1llapoctepkHeBbIe U O0BEMHBIC MOJICIIH MOJICKYJ albICTUIOB H
KeTOHOB. [loslyyeHne yKCycCHOro anbjerujia OKMCIEHUE 3TaHOJIa XPOMOBOW CMECHIO.
KadecTtBeHHbI€ peakiiy Ha aJIbICTUAHYIO TPYIIITY.

Camocmoamenvnasa paboma 0dyuarouuxcs.

CamocrosTeTbHOE H3yUYeHHE TEOPETHUECKOTO MaTepHala,

CamocrosTeTbHOE pelIeHue 3a1a4

CamocrosTenbHas MOAr0OTOBKA pedepaTa Mo TeMaTUKE:

L q)OpMaJ'II))ICFI/IH KaKk OCHOBa IIOJYYCHHUA BCHOICCTB W MATCpUaIOB A MO€en
1pohecCHOHAIBHOM NIeATETLHOCTH.

1.9 KapGoHoBbIe KHMCIOTBI H HMX
NPOHM3BOIHBIE

Tema 1.9. 1 KapOonoBbie

KHCJIOTHI.
Py6e:xublii KOHTpOJIb Nel

Tema 1.9.2 CBoiicTBa
Kap0OHOBBIX KHCJIOT.

Copep:xaHue y4e0OHOro MmaTepuaJja

T'omonozuueckuii pso npedenbHbIX 00HOOCHOBHBIX KAPOOHOBBIX KUCTON.

[lonsiTne o KapOOHOBBIX KHUCIOTaX W MX Kilaccudukanus. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE KapOOKCUIBHOW rpynmbl. [omonoruueckuid psijg
MpeiebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT, UX HOMEHKJIATypa U H30MEpUSL.
MexMonekyaspHble BOJOPOJHBIE CBS3M KapOOKCWJIBHBIX TPYNI, WX BIMSHHE Ha
(u3mveckue cBorcTBa KApOOHOBBIX KHCIIOT.

Conep:xanue y4yeOHOro Mmarepuasa

Peakuuu, mmurocTpupyromme KUCIOTHbIE CBOMCTBA M MX CPaBHEHHUE CO CBOMCTBAMHU
HEOpraHM4YecKux KUcioT. O0pazoBanre QPyHKIIMOHATBHBIX TPOU3BOIHBIX KaPOOHOBBIX
kuciotT. Peakuun stepudukanuu. AHTUAPUIBI KAPOOHOBBIX KUCIOT, UX MOJy4YEeHHE U
IIPUMEHEHHUE.

Cnocoovl nonyuyenus kapoonoewvix kKuciom. OmoenvHbvle npeocmagumenu u ux
3nauenue. OOUIME CrIOCOOBI MOJNYYCHHS: OKUCIIEHUE AJIKAHOB, AJIKEHOB, MEPBUYHBIX
CHUPTOB, aNbIECTUIOB. BakHeilliue mpeacTaBUTENN KapOOHOBBIX KHCIOT, UX
Ouonorudeckast poib, cuerupuieckre cnocoObl MOTydYeHus, CBOMCTBA U IPUMEHEHHE
MYpPaBbUHOM, YKCYCHOW, TaJbMUTHHOBOM W  CTEAPUHOBOM; aKpPUIOBOM W
METaKpHUIIOBOM; OJEHMHOBOM, JTUHOJEBOW M JMHOJEHOBOH; IlaBeNieBOi; OeH30HHOM
KHCIIOT.

1,2

1,2
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Tema 1.9.3 Cioxnbie 3¢pupbl.

Tema 1.9.4 Kupbl.

Conepxxanue yueOHOro Marepuasa

Ctpoenne ¥ HOMEHKIATypa CJOXHBIX J(QHUPOB, MEXKIacCOoBas H30MEpUi C
KapOOHOBBIMH KHUCIOTaMH. CrOcoObI TOJMYYeHHS CIOXKHBIX 3dupoB. OOpaTHMOCTH
peakuuu HTepudurkanuu U GaKTOPhl, BIUAIOINIME HA CMEIICHHE PABHOBECHS.
OO6pazoBanue cnoxubix mnonauddupoB. [lommdtunenrepedranar. JlaBcan Kkak
MPEACTaBUTENh CHHTETUYECKUX BOJIOKOH. XHMHYECKHE CBOWCTBA W NPUMEHEHHE
CIIOXHBIX 3(PUPOB.

Kupser kak cioxubie 2pupsbl TimmnepruHa. KapOoHOBBIE KUCIOTHI, BXOSIINE B COCTaB
JKUPOB. 3aBUCUMOCTh KOHCHCTEHIMH KHPOB OT UX COCTaBa. XMMHUYECKHE CBOWCTBA
JKUPOB: THJAPOJIU3, OMBUICHHE, THUAPUpPOBAaHUE. bHonormyeckas poJib KHAPOB, HX
WCTIOJIb30BaHNE B OBITY U TPOMBIIIICHHOCTH.

Conu kapoonosvix kuciom. Mpina. CriocoObl TOJIydeHHsI COJICH: B3aWMOJICHCTBHE
KapOOHOBBIX KHCIOT C MeTajJlaMH, OCHOBHBIMH OKCHJIaMHU, OCHOBAaHHUSIMHU, COJIIMH;
IIEJI0YHON THUIIPOJIU3 CIIOKHBIX IPUPOB. XUMHUYECKHE CBOWCTBA COJICH KapOOHOBBIX
KHCIIOT: TUJIPOJIN3, PEaKIIMd HOHHOTO 0OMeHa. Mbla, CyIlIHOCTh MOIOIIETO JAeHCTBHUS.
OTHoOllIEHWE MbUIa K JKeCTKOM Boje. CuHTeThueckue Moromue cpeacrBa - CMC
(merepreHThl), UX IPEUMYIIECTBA U HETOCTATKH.

Jlemoncmpayuu. 3HakOMCTBO ¢ (PU3MUYECKUMH CBOMCTBAMH Ba)KHEHIIMX KapOOHOBBIX
KkuciaoT. Bo3ronka 0eH30iHON KUCIOTHL. OTHOIIEHUE Pa3IMUYHbIX KAPOOHOBBIX KHUCIIOT
K Bojie. CpaBHeHue pH BOIHBIX pacTBOPOB YKCYCHOM U COJISTHON KUCIOTHI OAMHAKOBON
MousisipHOcTU. [loyueHue MPUSATHO MAXHYIIETO CI0XHOrO 3¢upa. OTHOUIEHHE
CIIMBOYHOTO, TMOJCOJIHEYHOT0, MAIIMHHOTO Macel W MaprapuHa K OpOMHOH Boje H
pacTBOpy MepMaHraHaTa Kajus.

1,2

1,2

Camocmoamenvnas padboma 00yuaruyuxcs.

CaMoCTOATENBHOE N3YUYEHUE TEOPETUUECKOIO MaTEpUaa;
CaMocToATENnbHOE pPELIEHUE 3a/1a4

CamocTosATenpHas MOArOTOBKA JT0KIaa IO TEMATHKE:

e MypaBbHHas KUCJIOTA B IPUPOJE, HAYKE U TPOU3BOJICTBE.

22




Hcropus ykcyca.

Crnoxnble 3(UpHI 1 X 3HAYCHUE B IPUPOJIE, OBITY U MPOU3BOICTBE.

JKupbl Kak MpOAYKT MATAHKUS U XUMHYECKOE ChIPbE.

3amena JKUPOB B TCXHUKC HCTIMIICBBIM CHIPHEM.

HexBaTka mpomoBONBCTBHS KaK TIIoOanbHAs MpoOiieMa YeloBeYecTBa M IyTH €e
peueHus.

Mputa: npornuioe, HacTosee, Oyayiiee.

e (CpencrBa rUTHEHBI HA OCHOBE KUCIOPOACOACPKAINUX OPraHNISCKUX COCTMHEHUH.
e (Cunrernueckue morotue cpeactsa (CMC): 10CTOMHCTBA U HEJJOCTATKH.

1.10 YraeBoasl
Tema 1.10.1 Monocaxapuasbl.

Copep:xaHue y4e0HOro MmarepuaJja

Hlonuamue 06 yeneeooax. Knaccuduxanus yriaeBogoB. MoHO-, AW- H
ToJMcaxapuapl, MPEACTaBUTEIN KaXKIO0W TPYyNIbl yrieBoJ0oB. buonornyeckas poib
yIJI€BOJIOB, MX 3HAYEHHE B KU3HU YEJIOBEKa M OOIECTB.

Monocaxapuowvl. CtpoeHue M ONTHYECKass H30MEpUs MoHocaxapuaoB. HMx
KJaccupuKanusi M0 YHUCIy aTOMOB YIiepoJa U NpUpoje KapOOHUIIBHOW TPYIIIBL.
®opmyner  Oumepa u  Xeyopca I M300paKEHUST MOJICKYJ MOHOCAXapHIOB.
OtTHeceHne MOHOCaxapuaoB K u b-psny. Baxueilmue npeactaBUTEeId MOHO3.
['moko3a, cTtpoeHune ee MOJIeKyibl U (pu3nueckue cBoiicTBa. Tayromepus. XuMU4YecKue
CBOWCTBA TJIIOKO3bI: peakmuu 1o aipiaerumHod rpymme ("cepeOpsiHoro 3epkana',
OKHCJICHHE a30THOM  KHUCIIOTOW, ruapupoBaHue). Peakuum TIIOKO3BI  Kak
MHOTOQTOMHOTO CIHUPTa: B3aUMOJEHCTBUE TIIOKO3bI ¢ ruapokcuaom meau (II) mpu
KOMHATHOW TemImepaType W HarpeBaHuu. Pasnuunble TUNBI OpoxeHHS (CHUPTOBOE,
MoJIOUHOKHUCIOE). ['mioko3a B mpupone. buomoruueckas ponb W NPUMEHEHHE
roko3bl. DpykTo3a Kak u30Mep MIHOKO3bl. CpaBHEHHE CTPOCHMSI MOJIEKYJbl U
XUMHUYECKUX CBOWCTB TJIOKO3bI U (¢pykTo3pl. @DpykTo3a B TpuUpojie U €€
OuonoTruYecKas poJib.

[TenTo3sl. Pubo3a u nezokcupubo3a Kak TMPEACTAaBUTENIH allbJIOTICHTO3.
CrpoeHue MOJIeKyII.

1,2
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Tema 1.10.2 ducaxapuasbl.

Tema 1.10.3 IToucaxapuabl.

Conepxxanue yueOHOro Marepuasa

Crpoenne maucaxapuzoB. Crnoco0 couleHeHUss UUKIOB. BoccTaHaBiuBaromue Hu
HEBOCCTAHABIIMBAIOIIME CBOMCTBA JIMCAXapUIOB KaK CJICJACTBHUE COWICHEHHUS IMKIIA.
CrtpoeHHe W XUMHUYECKHE CBOWCTBA caxapo3bl. TEXHOJIOTHMYECKHUE OCHOBBI
MPOU3BO/ICTBA caxapo3bl. JIakTo3a U MaabTO3a, KaK M30MEPHI Caxapo3bl.

Conepxxanue yueOHOro Marepuaja

O6mee crtpoenne mnoaucaxapunoB. CTpoeHHE MOJIEKYJIbl Kpaxmayia, amuio3a u
aMwIonekTnH. (DU3MYEeCcKHe CBOWCTBA Kpaxmalla, €ro HaxO0XJACHHE B TPUPOJEC U
Ouwosornueckasi poJsib. [ nmkoreH. XwWMHYECKHE CBOWMCTBa Kkpaxmaina. CTpoeHue
2JIEMEHTApPHOTO 3BEHA IIEJUTIONIO3bl. BiusHWE CTpOeHUs TOJHMMEPHOW IIeNd Ha
¢bu3uvyeckne ©W XUMHUYECKHE CBOMCTBA IEIUTIOIO3bI. [ WMOPONM3  IEJUTIOJIO3HI,
0o0pa3oBaHUE CIIOKHBIX Y(UPOB C HEOPTAaHWYSCKUMH W OPraHWYCCKUMHU KHCIOTaMHU.
[TonaTre 00 WCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIM IIENK, BUCKo3a. HaxoxneHue B
npupoae M Ouojoruyeckas pojb Leuono3bl. CpaBHEHHE CBOMCTB Kpaxmaia u
LEJUTIONIO3BI.

Jlemoncmpayuu. OOpa3npl yriaeBogoB W u3nenuii u3 Hux. [lomydyeHwe caxapara
KaJbIUsl U BBIIEJICHHE caxapo3bl M3 PacTBOpa caxapara Kajiblus. BiaumopeiicTBue
[NIIOKO3bl ¢ (YKCUHCEPHUCTOW KUCIOTOH. OTHOILIEHHWE pacTBOPOB caxapo3bl H
MaiabTo3bl K Cu(OH), pu HarpeBanuu. O3HakomiieHHE ¢ (U3HYECKMMHU CBOWCTBAMH
KpaxMmana u uemnoio3sl. HaOyxanue 1eiono3sl U kpaxmana B Boje. [lomyuenue
TPUHHUTpATA LIEJUTI0NI03bI. KoJIeKius BOJOKOH.

1,2

1,2

Camocmoamenvnas paboma odyuarujuxcs.

CamocTosITensHOE HU3YUYCHHUEC TCOPCTUUCCKOTI'O MaTCpualia;
CaMOCTOSITEIFHOE peIICHUC 3a/ia4

1.11 AMHHBI, aAMMHOKH CJIOTHI,
Oeaku

Tema 1.11.1 AMUHBI

Conepxanue yueOHOro Marepuasia

Knaccugukayua u uzomepua amunos. llonstue 06 amunax. [leppuunsie, BTOpUYHbIE
U TpeTHuHble aMMHBl. Kiaccuukaiys aMMHOB 10 THITY YTJI€BOJOPOJHOTO pajuKaia 1
YHCIy aMUHOTPYIII B MOJIeKyJe. ['oMooruyeckue psijibl MpeAeiabHbIX alu(aTHIecKux

1,2
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Tema 1.11.2 AMUHOKHCJIOTBI.

Tema 1.11.3 Beakn.

¥ apOMAaTHYECKUX aMHUHOB, H30MEpHs U HOMEHKIIATYpa.
Xumuueckue ceolicmeéa amuno8. AMUHBI KaK OpraHHYECKHE OCHOBAHHS, WX
CpaBHEHHE C aMMHAKOM W JPYrMMH HEOPraHWYeCKUMHU OCHOBaHHsMHU. CpaBHEHHE
XUMUYECKUX CBOWCTB anu(paTHYeCKHMX M apoMaTHYecKuX amuHOB. OOpa3oBaHue
amMHI0B. AHWIMHOBBIE KpacuTend. [IoHATHE O CHHTETHYECKUX BOJIOKHAX. [lommaMuibl
Y TIOJIMAMUIHbIE CHHTETUYECKHE BOJIOKHA.

Ilpumenenue u nonyuenue amunos. Ilonyuenue amunon. Pa6oter H.H. 3ununa.
Conepxxanue yueOHOro Marepuaja

[onsiTne 06 aMUHOKHCTIOTAX, X KiIaccHpUKAIMs U cTpoeHne. OnTHyecKkass H30MepHst
a-aMUHOKHCIOT. HoMeHK1aTypa aMHHOKHCIIOT. J[BOMCTBEHHOCTH KUCIIOTHO -OCHOBHBIX
CBOWCTB aMHHOKHCIIOT M €€ NMPUYHHBI. BUTNoNspHbIe MOHBI. Peaknuu KoHICHCAITUH.
[entumHast cBs3p. CHHTETHYECKHE BOJIOKHA: KampoH, OHHAHT. Kiaccupukarms
BOJIOKOH. [lonyyeHne aMHHOKHUCIIOT, UX PUMEHEHUE U Ouosiornyeckast GyHKIHs
Conep:xanue y4yeOHOro Mmarepuaja

benku kak mnpuponHsle nonumepbl. IlepBuuHas, BTOpUYHAs, TpEeTHYHAs U
YeTBEPTUYHAS CTPYKTYphl OenkoB. DuOpuiumsipHble W TIIOOYISpHBIE OCTKH.
XUMUYECKHE CBOWCTBAa OEIKOB: TOPEHME, JEHATypalus, THAPOJIU3, KauyeCTBEHHbBIC
(uBetHble) peakiuu. buonoruueckue ¢QyHkuuu OenkoB, MX 3HaueHue. benku kak
KOMITOHEHT nuiu. [IpoGiiemMa 6eTKOBOrO roJIoAaHus U MyTH €€ PEIICHHUS.
Jemoncmpayuu. Ouznyeckue CBOKWCTBA METUJIAMHHA: arperaTHOE COCTOSIHHE, IIBET,
3amax, OTHOIIEeHHWe K Boje. ['openune MerminamuHa. B3aumojneilcTBue aHWIMHA U
METHWJIIaMHUHAa ¢ BOJOM W Kkucinotamu. OKpallvBaHHE TKaHEH aHWJIMHOBBIMU
kpacurensiMu. OOHapykeHHe (QYHKUHOHAIBHBIX TPYII B MOJIEKYJIaX aMHUHOKHCIIOT.
HefiTpanuzanus menoyn aMUHOKUCIOTONW. HelTpanu3anus KUCIOTHl aMUHOKHCIIOTOH.
PacTBOpeHue u ocaxJieHne OeIKOB.

1,2

1,2

Ilpakmuueckoe paboma Ne5

N3ydeHne cBONWCTB OETKOB.

Camocmoamenvnas paboma odyuaroujuxcs.

CaMOCTOSTEIIFHOS HN3YUYCHHUEC TCOPCTUUCCKOTO MAaTCpUaJia;
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CaMocTOATENBHOE PELIEHUE 3a/1a4

CamocTosTenbHas MOAr0TOBKA MPE3EHTALUH 110 TpelaraeMoi TeMaTHKe
AMMUak 1 aMuHbl — OECKHCIOPOIHbIE OCHOBAHUSL.

AHUIMHOBBIE KPACUTEIH: UCTOPHUS, IPOU3BOJICTBO, IEPCIIEKTUBA.
AMHHOKHCIOTHI — aM(OTEPHBIE OPraHUIECKUE COCTUHEHHS.
AMMHOKHUCIIOTHI — KKUPITUYUKI OCTKOBBIX MOJICKYJI.
CuHTeTH4ecKHe BOJOKHA HA aMUHOKHUCIIOTHON OCHOBE.

«OKu3Hb 370 crocoO cymiecTBOBaHMs OEIKOBBIX TEM. ..»

CrpyKTypbl O€Ka U ero 1eCTpyKTypUpOBaHHE.

buonoruueckue GpyHKIMH OEIKOB.

benkoBas 0CHOBa IMMYHHUTETA.

CIINJ u ero npoduiakTuka.

Jedbunut O6enka B MUIIEBBIX MPOIYKTaX M €ro MPEOJ0JICHUE B paMKax TJI00aTbHOM
MIPOJIOBOJILCTBEHHON MTPOTPAMMBI.

1.12. A3oTcoaepxamme

rerepouMKJInYecKne coeMHEeHN .
Tema 1.12.1 HykyienHoBble
KHCJIOTBI.

Tema 1.12.2 JlekapcTBa u
npenaparbl, U3roTOBJIEHHbIE
MeTO0JaMHU IeHHO# HHKeHePUH 1
OMOTEeXHOJIOTHH.

Conep:xaHue y4eOHOro maTepuasa

Hykneunogvie kuciomwl. HykienHOBBIE KHCIOTBI Kak IPUPOJHBIE IOJIMMEPHI.
Hyxkneotuasl, ux crpoenue, npumepbl. AT® u AP, ux B3auMonpeBpaiieHue 1 pojib
aroro npouecca B npupoae. [lousrue JIHK u PHK. Ctpoenue JIHK, ee nepBuunas u
BTOpHYHas cTpykTypa. PaGorer @. Kpuka um JI. Yorcona. KommieMeHTapHOCTH
azotuctbix ocHoBanui. Perumkanusa JIHK. Oco6ennoctu crpoenns PHK. Tuner PHK
u ux Ouonornueckue ¢ynkuuu. [loHsTHE O TpomyHOM Kojae (KomoHe). buocunres
Oernka B )KUBO KIIETKeE.

Conepxanue y4eOHOro Marepuasia

I'ennas umxeHepus u 6uoTexHoNOTUs. TpaHcreHHbie GOPMBI PACTEHUN U JKUBOTHBIX.
Jemoncmpayuu. Mojenn MoKyl BaXKHEHIIUMX TreTepouukiioB. Komnekius
TFeTEPOLUKINYECKUX CcOoeluHeHni. JleiicTBue pacTBopa NUPUAMHA HAa HWHAUKATOP.
B3aumopeiictBue nupuanHa C coisiHOM kuciotol. Mopens wmonekynsl  JIHK,
JEMOHCTpAIKs TMPHUHIMIA KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBaHM. OOpasiibl
MPOJYKTOB MUTaHUS M3 TPAHCTEHHBIX (OPM pacTeHMii W >KUBOTHBIX. JlekapcTBa u

1,2
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Imperaparbl, U3roTOBJICHHLIC METOJaAMU TCHHOM WHXCHCPUU U OMOTEXHOJIOTUH.

Camocmoamenvnasa paboma cmyoeHmos.

CaMOCTOSITEIIFHOE HU3YUYCHHEC TCOPCTUUCCKOTO MaTcpuala,
CaMOCTOSITEIIFHOC pCIICHUC 3a1a4.

1.13. BuoJjiornyecKky akKTUBHBIE

coeTMHEeHUs
Tema 1.13.1 BuraMuHBI.
®epMeHTHI.

Tema 1.13.2 I'opmonblI.

Tema 1.13.3 JlekapcrBa.

Conepxxanue yueOHOro Marepuaja

Depmenmot. Tlonstre o pepMeHTax Kak 0 OMOJIOTHYECKUX KaTalau3aTropax OeIKOBOMN
npupoabl. OCOOEHHOCTH CTPOEHHS W CBOWCTB B CpPaBHEHMM C HEOPraHUYECKUMU
karanuzatopamu. Knaccudukamus depmenTtoB. OCOOCHHOCTH CTPOCHUSI U CBOWCTB
(hepMEHTOB: CEJIEKTUBHOCTh U IPPEKTUBHOCTh. 3aBUCUMOCTh AKTUBHOCTH (PEPMEHTOB
oT temmeparypsl u pH cpenpl. 3HaueHue ¢GpepMeHTOB B OMOJIOTUM U MPUMEHEHUE B
MIPOMBIIIIJIEHHOCTH.

Bumamuner. Tlonsatue o ButammHax. Mx knaccudukamus um o6o3nauenue. Hopma
notpebseHuss BUTaMuHOB. BogopacTtBopumbie (Ha mpumepe ButamMmuHoB C, rpymmbsl B
u P) m xupopactBopumbie (Ha mpumepe BuUTaMUHOB A, D u E). ABUTaMHHO3BI,
TUIEPBUTAMUHO3BI U TUIIOBUTAMUHO3BI, UX PO(UITAKTHKA.

Conep:xanue y4eOHOro marepuaJja

I'opmonswi. llonatne o0 TOpPMOHAaX Kak OMOJIOTMUECKM AaKTHUBHBIX BELIECTBAX,
BBINIOJHSIONINX ~ SHIOKPUHHYIO  PETYIALMIO  KU3HEICSATEIIbHOCTH  OpPraHHU3MOB.
Krnaccudukanus ropMOHOB: CTEPOUIbI, IPOU3BOIHBIE AMUHOKHUCIIOT, OJUNIENTHIHBIE
u OenkoBble TOpPMOHBI. OTHeNbHbIE MNPEACTABUTEIN: 3CTPAAUOJ, TECTOCTEPOH,
WHCYJIMH, a[peHaTNH.

Conepxanue yueOHOro Marepuasa

Jlekapcmea. lloHsiTue O JeKapcTBaxX Kak XUMHUOTEpPANEBTUYECKHX IMpermapaTax.
KpaTtkue wucropuueckue CBEACHHS O BO3HUKHOBEHHUU M PA3BUTHUH XUMHOTEPAIHU.
I'pynmbr  nexapeTB:  cynb@amuabl  (CTPENTOLWA), AHTUOMOTHUKU (TICHUIIWIUIMH),
AHTUMHUPETUKU (aCTIUPHH), aHATBI€TUKH (aHATIBIMH). MeXaHu3M JeHCTBHUS HEKOTOPBIX
JIEKapCTBEHHBIX IPENapaToB, CTPOCHHE MOJIEKYJ, IPOTHO3MPOBAHUE CBOMICTB Ha
OCHOBE aHajiM3a XHMHUYECKOTO CTPOCHHUs. AHTHUOMOTHKH, UX KiIaccu(ukauus o
CTPOCHHIO, THUIYy U CHEKTpy JeiictBusa. be3omacHble cnocoObl NpUMEHEHHs,

1,2

1,2

1,2
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JIeKapCTBEHHBIE (DOPMBI.

Jemoncmpayuu. CpaBHenre ckopocTu pasioxkenus H202 non neiictBuem depmenTta
Kartajma3pl M Heopranmdyeckux karamuszatopoB: 1O, PeCls, MnO,. O6pa3subl
BUTaMUHHBIX mpenaparoB. [lommButamunsl. Minmroctpanuu Gororpaduii ;KMBOTHBIX C
pasnmuuHbIMU  (opMaMH aBUTaMHHO30B. [lmakar ¢ u300pakeHHEeM CTPYKTYPHBIX
(dbopmMyn 3cTpaanona, TECTOCTEpOHA, aJpeHaluHa. B3aumojeicTBue aapeHaluHa ¢
pactBopom PeCls;. benkoBas mpupoaa WHCynMHa (LBETHas peakuusi Ha OeNKH).
[Mnakatel wam KomorpamMmbl ¢ QopMmylnamMu amuga Cyib(aHWIOBOH KHUCIOTHI,
TUTUAPOMONTHEBBIM U JIOKHOW JIUTHUAPOMOTHEBON KHUCIOT, OCH3WITNICHUITUIUINHA,
TETPaLMKINHA, IeOoTaKCHMa, aClIUpPUHA.

Camocmoamenvnasa paboma cmyoeHmoas. 3

CaMOoCTOSATeTbHOE U3YUECHUE TEOPETHUSCKOTO MaTepHalia;

CaMOoCTOATEIbHOE PelIeHUE 3a/1a4

Pasznes 2. O0masi 1 HeOpraHuvdeckass XMMus.

2.1 Xumusi — HayKa 0 BeuiecTBax | CojepskaHue y4eGHOI0 MaTepuaia 1,2
Tema 2.1.1 Xumusi — Hayka o Cocmas eewecmea. Xumuueckue 3reMeHThl. CrocoObl CYIECTBOBAHUS XUMUYECKHX
BelecTBax JJIEMEHTOB: aTOMBI, MPOCTHIE U CIIOKHBIE BellecTBa. BelecTBa MOCTOSHHOTO U

NEPEeMEHHOTO COCTaBa. 3aKkOH IIOCTOSHCTBA COCTaBa BellecTB. BemecTBa

MOJIEKYJIIPDHOTO ¥ HEMOJIEKYJIspHOro cTpoeHus. CrocoObl OTOOpa)KEHUs MOJIEKYI:

MOJIEKYJIIDHBIE M CTPYKTYpHbIe (QOpPMYJbl; I[IAPOCTPEpKHEBbIE U MacluTaOHbIE

npoctpancTBenHble (CTioapTa-bpurieda) Moaenu MOJIEKyIL.

H3zmepenue eewecmea. Macca atoMOB U MOJEKyd. ATOMHasi €AWHHUIIA MAaccChl.

OTtHocuTenbHBIE aTOMHASI M MOJIEKYJsipHast Macchbl. KonuecTBo BeliecTBa M €AMHULIBI

€ro U3MEpEeHHUsI: MOJIb, MMOJIb, KMOJIb. Uncio ABoraapo. MossipHast macca.

Coaep:kanue yaeGHOro MaTepuaia 1,2

Tema 2.1. 2 CMecH BelIeCTB.
MaccoBast 1 00beMHAasl 10JIH
KOMIIOHEHTOB CMECH.

Azpecammuvle cocmosanun eewjecmea: TBepaoe (KpHCTaJUIM4eckoe W amopdHoe),
KHUJIKOE W razoo0pazHoe. 3aKOH ABOTaJpo W €ro CICACTBUA. MOJSpHBIH 00beM
BEIIECTB B ra3000pa3HoOM cocTOssHUU. OObEAMHEHHBIN Ta30BbIA 3aKOH M YpaBHCHHE
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MenneneeBa-Kianeipona.

Cmecu eewecme. Paznuuus MeXAy CMECSIMH U XUMHUYECKMMH COEIUHEHHSIMHU.
MaccoBasi 1 00beMHas 0T KOMIIOHEHTOB CMECH.

Jemoncmpayuu. OnbIThl, WUIIOCTPUPYIOLUIUE 3aKOH COXPAaHEHUS MAcChl BELIECTB.
HaGop moneneit atomoB u Mosiekysa. HekoTopsle BeliecTBa KOJIMYECTBOM B 1 MOJIb.
Monenb MoJsipHOro o0bemMa ras3os.

Camocmoamensnas paboma cmyoeHmoe. 3
CaMocTOATENbHOE U3YUEHUE TEOPETUUECKOTO MaTepuaa;
CaMOoCTOATEIbHOE pPelIeHUE 3a/1a4
2.2 Crpoenne aroma Coaep:xkanue y4e0HOro MaTepuaia 1,2
Amom - cnoxcnaa wacmuya. Jloka3aTenbCTBa CI0KHOCTU CTPOEHUS aTOMa: KaToJHbIe
U PEHTTeHOBCKHE JTy4H, POTOIPPEKT, paA0aKTUBHOCTD, JIEKTPOIH3.
[InanerapHas momens aroma J. Pesepdopma. Crpoenue atoma mo H. Bopy.
CoBpeMeHHbIE TMPEACTABICHUS O CTpPOeHUMM artoMa. KopmycKynsipHO-BOJHOBOM
Jyajau3M 4acTULl MUKPOMHUpA.
Cocmae amomnozo adpa - HYKIOHbBI: IPOTOHBI U HEUTPOHBI. M30TOMBI U HYKIIHIBI.
YcTounBOCTS s11ep.
Dnekmpounnas o06010uka amomos. lloHarne 00 DIGKTPOHHOW OpOUTAIM U
JNIEKTPOHHOM oOJyiake. KBaHTOBbIE 4uHcla: TIABHOE, OpOMTaNbHOE (IMMOOOYHOE),
MarHUTHOE W CIIMHOBOE. PacmpeseneHue >JIeKTPOHOB M0 IHEPreTUYECKUM YPOBHSIM,
HOJYPOBHSIM U OPOUTANSIM B COOTBETCTBUHM C IPUHIIUIIOM HAMMEHbIIEH SHEPTHH,
npunuunoMm Ilaynun u mpaBuwnom ['yHpma. DnekTpoHHble KOHGUTYpallid aTOMOB
XUMHYECKUX DJIEMEHTOB.
BanenTHble BO3BMOKHOCTH aTOMOB XUMUYECKHX AJIEMEHTOB.
DneKTpOoHHas KIacCUPHUKAIUST XUMUYECKUX AIIEMEHTOB: S-, p-, d-, faeMeHThI.
Hemoncmpayuu. dotorpdexr. Moaenu opoutaneit pasnuyHoit Gopmsl.
Ipakmuueckan paboma No6 1,2
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QHGKTPOHHOG CTPOCHUC aTOMOB.

Camocmoamenvnan paboma cmyoeHmoa.

CaMOCTOSITEIIFHOE HU3YUYCHHEC TCOPCTUUCCKOTO MaTcpuala,
CaMOCTOSITEIIFHOE pPEICHUC 3a1a4

Tema 23. 1 ICX3I ..
MenaeseeBa B cBeTe Y4YeHHS] O
CTPOEHHUU aTOMa

Tema 2.3.2 Iepuoauyeckoe
H3MeHeHUe CBOICTB 3JIeMEHTOB.

Conepxxanue yueOHOro MaTepuaja

OmKkpvimue nepuoouueckozo 3aKoHna. [Ipeanockuiku: HaKOTLJICHHUE
(akTonoruueckoro Mmarepuaia, padotsl npeamectseHHukoB (MU.B. JleGepelinepa, A.D.
[Mankyprya, Jx.A. Heronennca, JL.IO. Meiiepa), cne3n xumukoB B Kapicpyo,
nuyHocTHhle KadyectBa J[.M. MenneneeBa. Otkpeitue .M. MengeneeBbiM
MEePUOANIECKOTO 3aKOHA.

Ilepuoouueckuit 3akon u cmpoenue amoma. WV3otonsl. COBpEeMEHHOE TMOHSTHE
XUMHUYECKOTO 3JIeMeHTa. 3akoHOMepHOCTh . Mosmu. CoBpeMeHnHas (GopMyIHpOBKa
MepUOINYECKOro 3akoHa. [lepuomuueckas cucrema u cTpoeHue aroma. OU3UYECKHI
CMBICJI IOPSKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIbI U IIEPUOAA.

Conep:xanue y4yeOHOro MmaTepuasa

[lepuognueckoe W3MEHEHHE CBOMCTB 3JEMEHTOB: paguyca aToOMa; DSHEpPruu
WOHU3ALMH; S3JEKTPOOTPULIATENBHOCTH. [IpUUnMHBI HW3MEHEHHsS] METaUIMYECKHX U
HEMETAJUTMUYECKUX CBOMCTB 2JIEMEHTOB B TPYINax U MEepUoIax, B TOM 4yHciie OOJIbIINX
U cBepXOoNpIINX. 3HaUY€HUE MEPUOJAMYECKOTO 3aKOHA M IEPUOJUYECKON CHCTEMBI
xumudeckux syeMeHtoB J[.M. MenneneeBa il pa3BUTHS HAyKd W IOHUMAaHUsA
XUMUYECKON KapTUHBI MUPA.

Jemoncmpayuu. PaznuyHble BapuaHThl TaOMMIBI MEPUOJUYECKOM  CHUCTEMBI
xumuueckux snemeHToB JI.M. MenneneeBa. OOpasibl MPOCTHIX BELIECTB OKCHUIOB U
ruipokcuioB anemMenToB 11 nepuona.

1,2

Camocmoamenvnasn paboma cmyoeHmoa.

CamocTosATenbHOE N3YUYEHHUE TEOPETHUECKOTO MaTepHraa;
CamMmocTosATenbHOE pelIeHne 3a/1a4

CamocTosTenbHas MOAr0OTOBKA pedepara rmo TeMaTuke:

° Kuznb u gestenvHocTh JI.M. Menpeneena.

30




«[lepnonyeckoMy 3akoHy OyayIee He TPO3UT Pa3pPyIICHUEM. .. ».
Cuntes 114-ro snemenTa — TpryMQ pOCCUHCKUX (PU3UKOB-SIICPITUKOB.
H3oTonsl Bogopoaa.

Hcnonp3oBaHue pagMoaKTHBHBIX H30TOTIOB B TEXHUYECKUX LIEIISIX.
PeHTreHoBCKOE M3IIy4eHHE U €T0 UCTIOJIh30BAHNE B TEXHUKE M MEHUIIMHE.
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2.4 CTpoeHmue BelecTBa
Tema 2.4.1 Buabl XuMH4eCKHX
cBsa3eil

Conepxxanue yueOHOro Marepuasa
Ilonamue o xumuueckoit ceéasu. TUNbl XMMUYECKUX CBSI3€d: KOBAJICHTHAs, MOHHA,
MeTaJIJINYeCKast U BOJOPOIHASL.
Kosanenmnasa xumuueckasa ceéa3p. JIBa MexaHm3mMa oOpa3oBaHUS OTOH CBS3U:
OOMEHHBIM M JOHOPHO-aKIENTOpHBIH. OCHOBHBIE MapaMeTpbl ATOTO THUIIA CBS3H:
JUTMHA, TPOYHOCTb, YroJ CBSI3M WM BaJeHTHBIM yroj. OCHOBHBIE CBOWCTBa
KOBJICHTHOW  CBSI3M:  HACBHIIMIEHHOCTh,  MOJSIPU3YeMOCTb M TPOYHOCTD.
DNEeKTPOOTPUIIATENILHOCTh U KJacCHU(UKAIMS KOBAJICHTHBIX CBSI3€d 10 3TOMY
MPU3HAKY: TOJSIpHAs W HEMOJIIpHAs KOBAJICHTHBIE CBs3U. [lONSPHOCTH CBSI3U W
MOJISIPHOCTh  MOJIeKysbl. Croco0 TMepeKpbIBaHUS JJIEKTPOHHBIX OpOUTaNe u
KiaccuuKalys KOBAJIGHTHBIX CBSI3€H MO ATOMY NMPHU3HAKY: a- U JI-CBs3U. KpaTHOCTH
KOBQJICHTHBIX CBS3eM MW KiIacCHPUKAUSI HX 10 3TOMY NPHU3HAKY: OJWHAPHEIE,
JIBOMHBIC, TPOMHBIC, MOJIYTOPHbIEC. THIBI KPUCTALUIMYECKUX PEIIETOK Yy BEIIECTB C
9TUM THUIIOM CBSI3U: aTOMHBIE U MOJIEKYJIsipHble. DU3MUYECKHE CBOKWCTBA BELIECTB C
3TUMHU KPUCTAINYECKUMHU PEIIETKAMU.
Honnaa xumuueckasa ceéa3pb, KaK KpallHUM clydail KOBAJEHTHOW TMOJSPHOW CBSI3U
Mexanu3m o00pa3oBaHHUs HOHHOW CBSI3U. OHHBIE KpUCTAIIIMYECKHE PEIIETKU U
CBOMCTBA BEILIECTB C TAKUMU KPUCTAIIAMH.
Memannuyeckaa XxXumuyeckas c6a3b, KaKk OCOOBIM THUII XUMHUYECKOW CBS3H,
CYLIECTBYIOIIMM B MeTalUlax W cIulaBax. Ee OTaMuMs ¥ CXOACTBO C KOBAJIEHTHOM MU
MOHHOM  CBSI3AMM. CpoiicTBAa  METAJNIMYECKON  CBS3H. Meramueckue
KPUCTAJUIMYECKHUE PEIIETKH U CBOMCTBA BEUIECTB C TAKUMHU KPUCTAJUIAMHU.
Booopoonasa xumuueckasn ceazv. MexaHusm o00pa3oBaHHS TakKoW CBsi3M. Ee
KJIaccU(PUKAIMSA: MEXKMOJICKYJISIpHAs M BHYTPUMOJICKYIpHAs BOJOPOJHBIE CBS3H.
MonexkynspHble KpUCTAUIMYECKUE PEIIeTKH Ui 3TOro Tuma cBsi3u. Puzndeckue
CBOMCTBA BEIIECTB C BOJOPOHOM CBA3BI0. brosornyeckas posib BOJOPOIHBIX CBSI3€H B
OpTraHHu3aIH CTPYKTYp OHOTMOIMMEPOB.

Enunas npupojia XMMUYECKUX CBSI3€H: HAJIMUME Pa3IUYHBIX TUIIOB CBS3€W B

1,2
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Tema 2.4.2
Kommuiekcoo0pa3zoBanue.
ITonsiTHE 0 KOMILJIEKCHBIX
coeMHEHHUAX.

OJTHOM BEILIECTBE, IEPEX0/I OJTHOTO THUIA CBSI3U B IPYTOM U T.II.
Komnnexcoobpazoeanue. [Tonsatue 0 KOMIIJIEKCHBIX COCIMHCHUSX.
KoopmuHarmonHoe 4uciio kKomruiekcooOpasoBatens. BHYTpeHHssI 1 BHEIIHs cdepa
KoMIUIeKcoB. HoMeHKnaTypa KOMIUJIEKCHBIX COeIMHEHHI. X 3HaueHue.

Hemoncmpayuu. Mozaeny MoJIeKyJl pa3IMYHON apXUTeKTypbl. Moaenu u

2 3

BO3YIIHBIX IIAPOB MPOCTPAHCTBEHHOTO PaCHoOJIOkKEHHUs 8p-, 8p -, 8p -THOPUAHBIX
opOutaneit. Moaenu KpUCTaUIMUECKUX PEIIETOK PAa3IMIHOrO0 TUTa. Mojenn MOIeKyJ
JIHK u Genxa.

1,2
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Camocmoamenvnasa paboma cmyoenmog

CaMOCTOSITEIIFHOE HU3YUYCHHE TCOPCTUUCCKOTO MaTcpuala,
CaMOCTOSITEIIFHOE pPEIICHUC 3a/1a4

2.5. IToumepsbl

Tema 2.5.1 [lomumepsnI —
BBICOKOMOJIEKYJISIpHBIE
coeIMHeHHUs!

Tema 2.5.2 CpaBHeHHe CBOIICTB
TEePMOPEAKTHUBHBIX H
TePMOILIACTHYHBIX IJIaCTMACC.

Conepxxanue yueOHOro Marepuasa 2
Heopzanuueckue nonumeper. llomumepbl - TMpocThie BeElIECTBA C aTOMHOM

KPUCTANTMYECKON pEIIeTKON: aJUIOTPOTHbIE BHAOM3MEHEHHs yriepojaa (anmas,

rpadur, kapObuH, (QymiepeH - B3aUMOCBS3b TMOpUIM3aLMK OpOUTaled y aTOMOB

yriiepoja ¢ MPOCTPAHCTBEHHBIM CTPOSHHEM AIOTPOIHBIX MOIUGBUKAIIHIA); CelleH |

TEIUTYp IIETIOYEYHOTO CTpoeHus. [lommmepsl - CIIOKHBIE BEIIECTBA C aTOMHOM

KPUCTAUTMYECKON  PEIIeTKOW: KBapll, KpeMHe3eM (IHOKCHIHBIE COCAMHEHUS

KpeMHUs1), KOpyHT (OKCUJ aJIFOMUHHUS) U aTFOMOCHIIMKATHI (TI0JIEBbIE MIMATHI, CIIOJA,

KaoJnH). MuHepasnsl u TopHbIe Iopobl. Cepa ruractTrudeckas. MuHepaTbHOE BOJIOKHO

- acOecT. 3HaYeHNE HEOPraHUYECKUX MPUPOAHBIX OJIUMEPOB B (POPMUPOBAHUU OJTHOM

13 T€OJIOTHYECKUX 000JI09eK 3eMITH -JIUTOCHEPHI.

Conep:xanue y4yeOHOro marepuaja 1,2
Opzanuueckue noaumepol.

CrniocoObl MX MOJIyYEHUS: PEAKLIUU NOJMMEPHU3alMi U PEaKIMK OJUKOHCHCAIIH.

CTpyKTypbl IOJUMEPOB: JTMHENHHbIE, pA3BETBICHHBIE U IPOCTPAHCTBEHHBIE.

CrpykTypHupOBaHHE NOJIMMEPOB: ByJIKaHU3aLUs KayuyyKoB, qyOjaeHne OenKoB,

OTBEPIKJCHHE NOJMKOHACHCAIIMOHHBIX NoJuMepoB. Knaccuukaiys nojmmepos 1o

Pa3JINYHBIM NIPU3HAKAM.

Hemoncmpayuu. Konnexuuu miactmacc, KaydykoB, BOJIOKOH, MMHEPAJIOB U FOPHBIX

nopoJi. MuHepajibHO€ BOJIOKHO - acOecT U u3/enus u3 Hero. MoJenu MoseKyi OekoB,

JHK, PHK.

Camocmoamenvnasn paboma cmyoeHmoa. 3

CaMOCTOSITEIBHOE HU3YUYCHHUEC TCOPCTUUCCKOTO MaTCpUualia;

CaMOCTOSITeIIEHOS peuieHue 3aja4q

CaMocTosTeNnbHas IMoJAroTOBKAa pe(bepaTa 10 TCMAaTHUKE:

o (CuHHTETHYECKHE Kay4yKu: UCTOpPUA, MHOT" 006p8.31/IC " NCPCIICKTUBLI.

e Pe3MHOTEXHMYECKOE IMPOU3BOACTBO M €0 POJIb B HAYYHO-TCXHUYCCKOM ITPOIpeCCe.
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2.6./lucnepcHble CHCTEMBI

Conepxxanue yueOHOro Marepuaja

Ilonamue o Oucnepcuvix cucmemax. Kiaccupukanus IUCIIEPCHBIX CHUCTEM B
3aBUCHUMOCTH OT arperatHoro COCTOSIHUS JUCIIEPCUOHHOM cpefbl U IucnepcHoi dasbl,
a TakXke I0 pa3Mepy UX yacTHll. I’ py0oaucnepcHble CUCTEMBI: SMYJIbCUU U CYCIIEH3HH.
ToHKOUCHIEpCHBIE  CUCTEMBI:  KOJUIOMJHBIE (30U M Te€lM) U  HUCTHUHHBIE
(MoJIeKyIsIpHBIE, MOJICKYJISIPHO-MOHHBIE M HOHHBIE). Dddext Tunmans. Koarymsmus B
KOJUIOUAHBIX pacTBopax. CHHepe3uc B rejsx.

3nauenue OucnepcHvlX cucmem B KUBOM M HEXKHUBOW TNMPHUPOAEC M NPAKTUUECKOUN
KU3HU YeJIoBeKa. OMYJIbCUH U CYCIIEH3UU B CTPOUTENILCTBE, MUIIEBON U MEIULIUHCKOM
MIPOMBIIIJIEHHOCTH, B KOCMETHKe. bronoruueckue, MeIMIMHCKAE U TEXHOJIOTUYECKHE
307. 3HaUeHUe rejeil B opraHu3aluu >KMBOM Marepuu. buonormdeckue, muiiesble,
MEIUIIMHCKUE, KocMeTndyeckue reiau. CuHepesuc Kak (pakTop, Onpenesstomuil cpok
TOJHOCTH TIPOIYKIIMM Ha OCHOBE rejeii. CBepThIBaHWE KPOBU KaK OMOJOTHUYECKHUMA
CHUHEPE3HC, €ro 3HaYCHHE.

Jemoncmpayuu. Buapl TUCHEPCHBIX CUCTEM M UX XapaKTepHbIE TPU3HAKH.
[IpoxoxxaeHue iaydya cBeTa uepe3 KOJUIOMIHBbIE U HUCTHHHBIE pacTBOpPbl (9PQexT
Tunnans).

Camocmoamenvnas paboma cmyoeHmos

CamocTosITenpHOE HU3YUCHHUEC TCOPCTUUCCKOI'O MaTcpualia;
CamMocTosITEIEHOE PCHICHUC 3aaa4

2.7. XuMu4yecKue peakmuu

Tema 2.7.1 Knaccudukanus
XHUMHMYECKHMX PeaKUui B
OPraHMYecKoi U HEOPraHu4eCcKou
XUMHUH

Conepxanue yueOHOro Marepuasia

Knaccugukayua xumuueckux peakyuii 6 op2anuyecKoll U Heop2aHu4ecKoll Xumuu.
[TonsiTe 0 xuMuYeckor peakiuu. Peakiuu, uaymue 0e3 U3MEHEHUS KaueCTBEHHOTO
COCTaBa BENIECTB: aUIOTpoNM3alus M u3oMepuzauus. Peaknuu, wuaymume c
W3MEHEHWEM COCTaBa BEIIECTB: IO YHCIYy M XapakTepy pearupyromux u
0o0pa3yromuxcsi BeHIecTB (pa3joXKeHHUs, COSAMHEHHUs, 3aMelleHus, OOMeHa); IIO0
W3MEHEHHIO CTETIEHEH OKHCIIEHHUS DJIEMEHTOB (OKHCIMTEIHHO-BOCCTAHOBHUTENBHBIC U

1,2
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Tema 2.7.2 TensioBoii 3¢ pexT
XHMHYECKHX PeaKIuii.
TepMoxumMuyeckne ypaBHeHUs.

Tema 2.7.3 O0paTtumocthb
XHUMHMYECKHUX PeaKIMi.
XuMuYecKoe paBHOBeCHeE.

HE OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH); MO TEIJIOBOMY 3PQeKTy (3K30- U
SHAOTEPMHUECKHE); 1O (haze (TOMO- U T€TEepOreHHbIE); 110 HAlpaBICHUIO (0OpaTHUMbIe
U HeoOpaTMMbIE); IO HWCHOJB30BAHUIO  Karainm3aropa (KaTaIUTHYEeCKUE W
HEKATAJIMTUYECKUE); TI0 MEXaHU3MY (paJuKaIbHbIE, MOJICKYSPHBIC U HOHHEIE).
Conep:xxanue yueOHOro Marepuaja

Bepoamnocme npomexkanua xumuueckux peaxyuil. BHyTpeHHss dHeprus,
sHTanbnud. TemnoBol 3¢pdekT XuMHuyecKux peakiuil. Tepmoxumuueckue
ypaBHeHus1. CTaHIapTHasi SHTANBIUS peakuuii U oOpa3zoBaHus BemecTB. 3akoH [.U.
I'ecca u ero cnencTBus. DHTPOIHSL.

Ckopocmb xumuueckux peaxkyuii. Ilonsitue o ckopoctu peakuuif. CKOpocTb TOMO- U
reTePOreHHOMN peaklMu. DHEPrus aKTUBALAH.

@akTopbl, BIHSIOIIAE HA CKOPOCTh XHMHUYECKOW peakuuu. I[Ipupona
pearupyromux BemecTB. Temmneparypa (3akon Banr-T'odda). Konmentpamus.
KaTtanuzaTopsl M KaTaiu3: TOMO- M T€TEPOTCHHBIM, UX MeXaHU3Mbl. DEPMEHTHI, UX
CPaBHEHHE C HEOPraHMYECKMMH KaTalu3aTopaMu. 3aBUCUMOCTb CKOPOCTH PEaKIUil OT
MTOBEPXHOCTH COITPUKOCHOBEHUS PEAarupyroIINX BEIECTB.

Conep:xanue y4yeOHOro MmaTepuaJja

Oopamumocmsv xXumuueckux peaxyuil. Xumuueckoe paeHnogecue. Illonstue o
XUMUYECKOM  paBHOBeCUMU.  PaBHOBecHble  KOHILEHTpauuu. JIMHAMUYHOCTH
XUMHUYECKOTO paBHOBecus. DakTopbl, BIMSIOMIME Ha CMEIICHUE PaBHOBECHUS:
KOHIIEHTpalus, naBlieHue, remmeparypa (npunuun Jlelllatensbe).

Jemoncmpayuu. IlpeBpamienue kpacHoro ¢ocdopa B Oenblif; KHUCIOpoAa -B 030H.
Mopenn Oyrana u uszoOyrana. [lomydenuwe kuciopojga W3 HEpOKCHIA BOJIOpPOJAA U
BOJIbI; Jerujaparanus staHojsia. llemouka npespamenunii P — P205 — H3PO4;
CBOMCTBA YKCYCHOW KHCIIOTBHI; peaklMH, UIYIIHe ¢ 00pa3oBaHUEM Ocajka, rasa H
BO/Ibl; CBOWMCTBA METAJIJIOB, OKUCIEHUE albJETHU]IA B KUCIOTY U CIIHUPTA B albACTHU/I.
Peaknuu ropenus; peakuuu >HAOTEPMUYECKHE HA TPUMEPE PEAKLIUU Pa3JI0KECHUS
(3TaHONa, KAMHHOW CENUTPHI, OMXpOoMaTa aMMOHHS) ¥ SK30TEPMHUECKUE HA TIPUMEpe

1,2
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peakuuii coequHeHust (oOeciBeurBaHME OpPOMHOM BOJBI M pacTBOpa IEpMaHraHara
KaJusl STUJIEHOM, TallleHHe M3BECTU U Jp.). B3aumopelicTBue IMHKA C pacTBOpaMu
COJIIHOM M CEpHOM KUCIOT MpH Pa3HbIX TEMIEpaTypax, MpU pa3HbIX KOHLEHTpALUIX
COJISIHOM KMCJIOTHI; pa3jiokKeHUe NepOKCHIa KMCIOpoia C IOMOIIbIO OKCUa MapraHia
(IV), xartama3el ChpIpOTO Msica M ChIporo Kkaprodens. BzaumoneiicTBue 1HMHKA
pa3IUYHON TOBEPXHOCTH (MOPOIIKA, MBI, TPAHYN) ¢ KUCIOTOW. Moaens "KUISIIero
cios". CMmellieHre paBHOBECHS B CHCTEME:

Fe’* + 3 CNS <—> Fe(CNS)s3; OMBUIEHHE >HPOB, PEAKIUM >TepHPUKALHUM.
3aBUCHUMOCTb CTEINEHU 3JIEKTPOJIUTUYECKOM IUCCOIMAIMM YKCYCHOM KHCIOTBI OT
pa3basnenus. CpaBHenue cBoiictB 0,1 H pacTBopoB cepHOI M CEpHHCTON KHCIOT;
MYpPaBbMHOM U YKCYCHOW KHMCIIOT; TUAPOKCHUJIOB JIUTHUS, HATPUS U KaJIUSL.

Ilpakmuueckas paooma No7 1,2
CKOPOCTh XMMHUUYECKUX PEAKIIHI.
Camocmoamenvnas paboma cmyoeHmoes 3
CaMocTOATENbHOE U3YUYEHUE TEOPETUUECKOTO MaTepuaa;
CaMOCTOSTEIbHOE pellIeHue 3a1a4.
2.8. PacTBOpBI Copep:xaHue y4eOHOro MmaTepuasa 1,2
Tema 2.8.1 Teopus Ilonamue o pacmeopax. OU3NKO-XUMUYECKasi MPUPOJIa PACTBOPEHUS U PACTBOPOB.
3JIeKPOIMTHYECKOl Auccomuanuu. | B3anMozelictBue  pacTBOpUTENss M PAaCTBOPEHHOrO  BelleCcTBA. PacTBOPUMOCTS
BemlecTB. CrnocoObl BBIp@KEHUS KOHIIGHTpAIlMM PAacTBOPOB: MaccoBas  J10Jid
pPacTBOPEHHOIO BEIIECTBA (IIPOLIEHTHAS ), MOJIAPHAsL.
MexaHu3M IUCCOIMAIIMY BEUIECTB C PA3TUYHBIMU TUIIAMH XUMHYECKUX cBsized. Bkiasg
PYCCKHUX YYEHBIX B Pa3BUTHUE IMPEACTABICHUI 00 3MEKTPOIUTHYECKON IHCCOIMAIINH.
OCHOBHBIC TIOJIOKEHUS ~ TEOPUM  DIEKTPOJIUTHYECKON  muccoruainuu. CTerneHb
ANEKTPOJIUTUYECKON TUCCONUAUU U (aKTOPHI ee 3aBUCUMOCTH. CHIIBHBIE U CpelHUE
3JIEKTPOJIUTHI.
Hucconmanuss Boasl. Bomoponnsiii mokaszatens. Cpela BOJHBIX PAacTBOPOB
ANEKTPOIUTOB. Peakiinu oOMeHa B BOJHBIX pACTBOPAX IEKTPOIUTOB.
Tema 2.8.2 I'mapoaus. Peakunu
Conepxxanue y4eOHOro Marepuasa 1,2
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MOHHOI'0 00MeHa.

T'uoponu3, xax oOMeHHbIM mpouecc. HeoOpatumblil rugposin3 OpraHudyeckux u
HEOPraHMYECKUX COEJMHEHUH M €ro 3Ha4eHHEe B NPAKTUYECKOW JAEATEIbHOCTU
YeJI0BEeKa.

OOpatumelii  ruaponu3 conei. CryneHuarsiii rugposin3. Ilpakruueckoe
MIPUMEHEHHE TUAPOIIN3A.

lMmaponus  opranmveckux  BemecTB  (OENKOB,  KUPOB,  YIJIEBOJOB,
nonuHykieotunoB, AT®) u ero OHOJOrMYECKOE U TMPAKTUYECKOE 3HAYCHHUE.
Owmbuienue xupoB. Peakuust arepudukanuu.
Jemoncmpayuu. CpaBHEHHE DJIEKTPONPOBOJHOCTH PACTBOPOB  AJIEKTPOJIUTOB.
CwMmenieHne paBHOBECHS JTUCCOLUAIMH CIa0bIX KUCIOT. IHIUKAaTOPbl U U3MEHEHUE UX
OKpackH B pa3HbIX cpenax. CepHOKUCIBIA U (pepMEHTAaTUBHBINA THMAPOIU3 YIIEBOJIOB.
l'unponus kapOoHATOB, Cynb(paTOB W CHUIMKATOB LIEJIOYHBIX METAJJIOB; HUTPATOB
ceuHia (II) mmm nuHKa, XI0pUIa aMMOHHS.

Ilpakmuueckoe 3anamue Ne§ 1,2
PactBophl. KonmnyecTBeHHas XapaKTepUCTHKA pacTBOPOB
Camocmosamenvnaa paboma odyuarouguxcs. 3
CaMocTOATENbHOE U3YUEHUE TEOPETHUECKOIO MaTepurana;
CaMOCTOATENIHHOE pPelIeHUE 3a/1a4.

2.9, Oxuciureanno- | Coaepxxkanne yueOHOro MmarepuaJjia 1,2

BOCCTAHOBHTEJIbHbIE peakuum.
DJIeKTPOXMMHUYECKHE MPOIecChl
Tema 2.9.10KHCIUTETBHO —
BOCCTAHOBHTEJIbHBIE MPOIECCHI.

OKuciumenbHo-60CCIAHOBUMEIbHbLE peakuuu. CreneHb OKHCJICHUS.
BoccranoButenn u oxmciautenud. OKHCIeHHME W BOCCTAHOBJICHHE. BakHelmme
OKHCJIUTEIN M BOCCTAaHOBHUTENM. BoccTaHOBHTENIBHEIE CBOWMCTBA METAJIOB -IIPOCTHIX
BCIICCTB. OxHCcIuTEIbHBIE 1 BOCCTAHOBHUTENLHBIE CBOMCTBA HEMETAIOB - IMPOCTBIX
BelecTB. BoccTaHoBUTENIbHbBIC CBOMCTBa BCIICCTB, 06p330BaHHLIX 3JICMCHTAaMHU B
HU3IIEH (OTpHI_[aTeJIBHOfI) creneHu okuciieHus. OKHCIUTEIbHBIC CBOMCTBA BCIIICCTB,
O6paSOBaHHLIX 9JIEMEHTaMH B BBICIICH (HOHOX(HTCHBHOﬁ) CTCIICHU OKUCIICHUA.
OKUCIUTEIbHBIE W BOCCTAaHOBHTCILHBIC CBOMCTBA BCIICCTB, O6paSOBaHHLIX
QJICMCHTaMU B IIPOMCKYTOYHBIX CTCIICHAX OKUCJICHUS.

Kﬂaccu¢ul<auuﬂ OKUCTUME/IbBHO-60CCMAHO6UM E/IbHbIX peakuuﬁ. Peakuuu
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Tema 2.9.2 JaexTposu3
PACIJIABOB M BOJAHBIX PACTBOPOB
JJIeKTPOJIMTOB.

MEXAaTOMHOI'O u MCKMOJICKYJIIAPHOTO OKHUCJICHHUA-BOCCTAHOBJICHUA. PeaKHI/II/I
BHYTPUMOJICKYJISIPHOI'O OKHCJICHUA-BOCCTAHOBJICHU . PeaKHI/II/I CaMOOKMUCJICHU A -
CaMOBOCCTAHOBJICHUS (AUCIIPONIOPLIMOHUPOBAHMUS).

MGTOI[LI COCTaBJICHUA ypaBHCHI/Iﬁ OKHCIINTCIIbHO-BOCCTAaHOBUTCIBbHBIX
peakuuii. Meton snekTpoHHoro OanaHca. BiusgHue cpeasl Ha NpOTEKaHHE
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX MTPOLIECCOB.

Conep:xxanue yueOHOro Marepuaja

Xumuueckue uCMOYHUKU MOKA. DIEKTPOIHbIE IMOTEHUMANBL. Psa cTaHAapTHBIX
NEKTPOJHBIX TOTEHIHMATOB (IJMEKTPOXUMUYECKUNA psAJl HaNpsOKEHU  MeTaljioB).
T"anpBanmyeckue 3IeMEeHTH U MPUHIOHUIIBI UX pa6OTBI. CocraBiieHHe TaIbBAHUYECKUX
aneMeHTOB. OOpa3oBaHue TalbBaHWYECKHMX TMap TNpHU XUMHYECKUX IIpoleccax.
T"anpBannyeckme OJICMCHTBI, IMPUMCHACMBIC B JXKW3HU:. CBHHIOBAA AKKyMYJIATOPHaA
Oarapes, HUKeb-KaJIMUEBbIe OaTapen, TOIUIMBHBIE JIEMEHTHI.

dnekmponu3z paciigaBoB M BOJHBIX  PAacTBOPOB  AIeKTposiuToB. Ilpomeccsl,
MIPOUCXOJAIINE HA KAaToA€ M aHOAE. YPaBHEHUS 3NIEKTPOXMMUYECKHX IPOLECCOB.
ONeKTpoau3 BOIHBIX PACTBOPOB C MHEPTHBIMHU AJIEKTPOAAMU. DJIEKTPOJIN3 BOJHBIX
pPacTBOPOB C paCTBOPUMBIMH 3JIeKTpoaamu. [IpakTnyeckoe NpuMeHEeHUEe IEKTPOoJIn3a.

Jemoncmpayuu. BoccraHoBiieHHE AMXpoMara Kaius IIMHKOM. BoccraHoBIeHHE
okcuna meau (I1) yrinem u BomopogoM. BoccranoBiieHrHe AUXpoMaTa Kajiusi STUIOBBIM
cnupTtoM. OKHCIUTENbHBIE CBOWCTBA a30THOW KUCIOTHL. OKUCIUTENbHBIE CBOMCTBA
nuxpoMara Kanus. ['agpBaHMYECKHE SJIEMEHTHI M OaTapelku. DIIEKTPOIU3 pacTBopa
xnopuga meau (II).

1,2

Ilpaxmuueckan pavoma No9

Cocrasnenue ypasHenuii OBP

1,2

Camocmoamenvnasn paboma cmyoeHmoe.

CaMoOCTOSITeIIEHOE HU3YUYCHHUEC TCOPCTUUCCKOTO MaTCpualia;
CaMOCTOSTEIIFHOS pCHICHUC 3aiaY.

2.10. Knaccudukanusi BemecTs.

Conepxanue yueOHOro Marepuasa

Kﬂaccu¢ul<auu;1 Heop2aHuuecKux eeujecmae. HpOCTBIC N CJIOXHBIC BCIICCTBA.

1,2
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IIpocTele BemecTBa
Tema 2.10.1 Knaccndpuxanus
BemecTB. [IpocThie BemecTBa.

Tema 2.10. 2 Koppo3usi MeTa1J10B.
IlonsiTHEe KOPpPO3UM.

Oxcunpl, ux kimaccuukanus. ['mapoxcuasl (OCHOBaHHUSA, KHCIOPOJCOSPKAIINE
KHCJIOTHI, aMpOTepHbIe THIPOKCH IBI). KucnoThl, ux kinaccudukamus. OCHOBaHHS, HX
knaccudukarus. Coym cpeTHue, KUCIIbIC, OCHOBHBIC H KOMIUJICKCHBIC.
Memanner. llonoxeHne METAIJIOB B IEPUOJAMYECKON CHCTEME M OCOOEHHOCTH
CTpOeHHMsI WX aTomoB. [IpocThie BemiecTBa - METaUIbl: CTPOEHUE KPHUCTALIOB WU
MeTajyinyeckas XuMuyeckas cBsi3b. OOmmMe Qu3nueckue CBOWCTBA METaNIOB U
BOCCTAaHOBUTEIIbHBIE CBOMCTBA MX: B3aUMOJCHCTBHE C HEMeTaUlaMH (KHUCIOPOIOM,
rajoreHaMu, Cepoi, a30TOM, BOJOPOJOM), C BOJOM, KHCIOTaMU, PACTBOPAMHU COJICH,
OpraHWYECKUMH BEIIECTBAMHU (CIUPTAMH, TajoreHaJIKaHaMu, (PEHOJOM, KHUCIOTaMH),
co menoyamu. OKCHIIBI U THAPOKCHABI METAUIOB. 3aBUCHUMOCTb CBOMCTB 3THX
COCIMHEHUHN OT CTENeHEeH OKHCIICHHS METAJJIOB. 3HAUCHHWE METAUIOB B TMPHUPOJIE U
YKU3HU OPTaHU3MOB.
Conep:xanue y4eOHOro marepuaJja
Koppo3usa Memannoe. [TousiTne KOpPpO3HH. XuMu4eckast KOppo3usl.
DnexTpoxumMuueckas Kopposus. CriocoObl 3alIUThl METAIIIOB OT KOPPO3HH.
Oobuwue cnocodwvl noayuenus memannog. Metamisl B npupojae. Metautyprus u ee
BUJIBI: NIUPO-, TUAPO- U DIIEKTPOMETAJUTYPrus. DJNEKTPOJIU3 PACILUIaBOB U PACTBOPOB
COCIMHEHUI METAJIOB U €r0 IPaKTUYECKOE 3HAUEHUE.
Hememannel. IlonoxxeHue HEMETaUIOB B MEPHOJUYECKON CHCTEME, OCOOCHHOCTH
CTPOEHMS UX aTOMOB. DJIEKTPOOTPHULATEIBHOCTD.

brnaropogubie ra3pl. DIEKTPOHHOE CTPOCHHUE aTOMOB OJaropoAHBIX Ta30B M
O0COOCHHOCTH MX XUMUYECKUX U (PU3HUECKUX CBOWCTB.
Hemeramnel - mnpocTeie BemectBa. ATOMHOE W MOJIEKYJSIPHOE CTPOCHHE UX.
Amnorponus. XHUMHUYECKHME CBOMCTBA HeMeTaIOB. OKUCIUTENbHBIE CBOMCTBA:
B3aUMOJICMCTBME C MeETaUlaMH, BOJOPOJOM, MEHEE DIIEKTPOOTPULIATEIbHBIMU
HEMeTaJUlaMH, HEKOTOPbIMHU CJOKHBIMU BelllecTBaMH. BoccTaHOBUTENbHbBIE
CBOMCTBa HEMETAJNIOB B PEAKIHIX C (PTOPOM, KHCIOPOJOM, CIOKHBIMH BEIIECTBAMU-
OKUCITUTENSIMU (a30THOM U CEPHOM KUCIOTaMHU U Jp.).

1,2
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Jemoncmpayuu. Komnexnus "Knaccudukaius HEOPraHMIecKuxX BemecTB" U 00pa3Iisl
npencrasuteneil kinaccoB. Komnexkuusa "Knaccudukanus opraHudeckux BewecTB" U
o0pa3Lpl IpeacTaBUTeNel KiaccoB. MoJenu KpUCTAJUIMYECKUX PELIETOK METaslIoB.
Komnekuust meramioB ¢ pasHbiIMH (U3MUECKHMMHU CBOMCTBaMU. BzaumoneicTBue
JUTHSI, HATpHs, MarHUs M JKeje3a C KHUCIOPOJAOM; INEJOYHBIX METAJIOB C BOJOH,
cnupTtaMi, (EHOJIOM; IIMHKA C pacTBOpaMH COJISIHOM M CEpHOM KHUCIIOT; HATpPHUS C
CepoM; allOMUHHUS C MOJIOM; JKelie3a C pacCTBOPOM MEIHOTO KyIopoca; aJlOMUHUS C
pactBopoM enkoro Harpa. Okcuiael M ruApokcuabl xpoma. Kopposus meramioB B
3aBUCUMOCTH OT YCJIOBUM. 3aluTa METaUIOB OT KOPPO3WHU: 00pa3iel "HeprkaBeek',
3alIUTHBIX TOKpbITH. Kosutekuust pya. DIEKTposiM3 pacTBOPOB cotieil. Mogjenun
KpUCTAINIMYECKUX PEUIeTOK HoJa, anMmasa, rpaduta. Asutorpomnus ¢docdopa, cepsl,
KHciopoaa. BzaumoieiicTBie BOIOpoia ¢ KUCIOPOIOM; CYpbMBbI C XJIOPOM; HaTpus ¢
MOJIOM; XJIOpa C pacTBOpOM OpoMuIa Kajus; XJIOPHOM M CEpOBOJOPOJHOI BOJBI;
obecrBeunBaHue OPOMHOI BOJIbI THJIEHOM UJIU AllETUIICHOM.

Camocmoamenvnas paboma cmyoeHmoas.

CaMocToATEnbHOE U3YUEHUE TEOPETUUECKOTO MaTepuaa;
CaMmocToATenbHOE peleHue 3a1a4

CamocTosTenbpHas MOAr0TOBKa pedepara 1o TeMaTuke:

e OKCHJBI U COJIM KaK CTPOUTETIbHBIE MaTEpUaJIbL.

e Ucropus rurca.

e [loBapeHHas coJib KaK XUMHUYECKOE ChIPhE.

2.11. OcHOBHEIE KJIACCHI
HEOPraHUYeCcKHX U OPraHuYecKuX
coeIuHeHu

Conepxanue yueOHOIro Marepuasa

Booopoonwvie coeounenus mnememannoe. llonydueHue aMMuaka M XJIOpPOBOJOPOAA
CHUHTE30M U KOoCBeHHO. Pusuueckue cBoicTBa. OTHOLIEHHE K BOJE: KHCIOTHO-
OCHOBHBIE CBOWCTBA.

Okcuovt  u  ancudpuodvl  Kapoomoewvix  kucaom. HeconeoOpasyomue
cojieoOpa3zyromue okcuabl. KucnoTHele okcuapl, X cBoiHCTBa. OCHOBHBIE OKCH[IBI, X
cBoiicTBa. AMQoOTepHble OKCH/bI, MX CBOWCTBA. 3aBUCHUMOCTh CBOICTB OKCHJIOB
METAJUIOB OT CTEMEeHU OKHCICHHS. AHTUAPHUIBI KapOOHOBBIX KHUCIOT KakK aHaJOTH

1,2
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KHCIIOTHBIX OKCH/JIOB.

Kucnomut  opzanuueckue u Hneopeanuueckue. Kuciotel B CBETE TEOPHU
ANEKTPOJIUTUYECKON aucconranu. KucioTel B CBET€ MPOTOIUTHYECKOW TEOPHUHU.
Knaccugukanus opraHndeckux U HEOPraHUIECKuX KUCiaoT. OOIume CBOHCTBA KUCIIOT:
B3aMMOJICHCTBHUE OPTAHMUECKHX U HEOPraHMUECKUX KUCJIOT C METa/lIaMH, OCHOBHBIMU
u aM(OTEepHBIMH OKCHUJIAaMU W THUJPOKCUIAMHU, C COJISIMH, OOpa30BaHHE CIIOKHBIX
3¢upoB. OCOOEHHOCTH CBOMCTB KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.
Ocnoeanua opeanuueckue u Heopeanuueckue. (OCHOBAaHUSI B CBETE TEOPUU
ANEKTPOJUTUYECKON aucconuarui. OCHOBaHUS B CBETE MPOTOJHTHUYECKOW TEOPHH.
Knaccudukanus  opraHM4ecKUX W HEOPraHWYECKUX OCHOBAHUU. XHUMHYECKHE
CBOWCTBA IIENOYed W HEPACTBOPUMBIX OCHOBaHHMI. CBOWCTBA OECKHUCIOPOIHBIX
OCHOBaHUWH: aMMHaKa ¥ aMUHOB. B3anMHOE BIIMsSIHHE aTOMOB B MOJIEKYJIC aHUJTMHA.
Amgpomepnvie opzanuueckue u Heopzanuueckue coeouHenHus. AmdpoTepHbIE
OCHOBAaHUSI B CBeT€ MPOTOJIUTHYECKON Teopun. AMQPOTEPHOCTH OKCHAOB U
TUAPOKCHUIOB MEPEXOIHBIX METAJUIOB: B3aUMOJICHCTBHUE C KUCIOTAMU U IIEJI0YaMH.
Conu. Knaccudukanuss 1 XuMudeckrue cBorcTBa cojieil. OCOOEHHOCTH CBOMCTB COJICH
OPraHWYECKUX U HEOPraHUYECKUX KUCIIOT.

I'enemuueckasa c6a3v Mmedxcoy Kiaccamu Op2AHUYECKUX U HEOPZAHUYECKUX
coeounenui. lloHsATHE O TEHETMYECKOM CBSI3M M TEHETUYECKUX pslax B
HEOPraHMYEeCKON U opraHnyeckoil xumuu. ['eHeTudeckue psabl MeTauia (Ha mpumepe
KaJIbLIUSI ¥ JKeJie3a), HeMeTauia (Cepbl U KPEeMHHUS), TIEPEXOJHOT0 AIeMeHTa (I[MHKA).
['eneTnueckue psiapl U TEHETUYECKAs! CBSA3b B OPraHMYECKON XuMHH. ENMHCTBO Mupa
BEILECTB.

Jemoncmpayuu. Konneknuu KHCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIOB,
JEMOHCTpALMs UX CBOMCTB. B3auMoaericTBue KOHIEHTPUPOBAHHBIX a30THOM U CEPHOU
KHCJIOT, a TaKke pa30aBIIEHHOW a30THOW KHUCIOTHI ¢ Meabto. Peakuus "cepeOpsHOTO
3epkana" Ajig MypaBbUHOW KHCIIOTHI. B3anMoaeiicTBrue pacTBOpa rUAPOKCH 1A HATPUS C
KUCIOTHBIMU oKcugamu (okcuaoMm Qocehopa (V)), amboTepHBIMH THIPOKCHIAMU
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(rugpokcuaoM 1MHKA). B3ammopeiicTBue amMMuaka ¢ xjiopodoJopoaoM H BOMOM.
AHaJIOTHYHO I MCTHJIaMHUHA. BSaHMOIICfICTBHG AMHMHOKHCJIOT C KHUCIOTaMHu H
11E€JI0YaMH.

Camocmoamenvnasa paboma cmyoeHmoa.

CaMocCTOSATENBHOE N3YUEHUE TEOPETUUECKOTO MaTepraia
CamMmocTosATEeNTbHOE PEIICHHEe TPAKTUKOOPHUEHTHPOBAHBIX 3a7a4 IO COCTABJICHHUIO
1IETI0YEK B3aMMONPEBPAIIICHHI BEIIECTB.

2.12. XumMud 3J1€eMEHTOB
Tema 2.12.1 Xumus 2jieMeHTOB. S
—nJieMeHThbl. P — 3JieMeHThI.

Conepxxanue yueOHOro Marepuasa

S-DneMeHTHL.
Booopoo. [IBoiicCTBEHHOE TIOJIOKEHHE BOJOPOAA B EpUOANYECKON cucteme. M30Tombl
Bojopona. Tspkenmas Boma. OKHCIUTENBHBIE W BOCCTAHOBUTEIBHBIC CBOMCTBA
BOJIOPOJIa, €ro MOJyYE€HHEe W IpuMeHeHue. Poyib BOIOpO/a B JKMBOHM M HEXKHUBOU
MIpUpOJIE.

Bopna. Poaps Boawl kKak cpemooOpasyromiero BemecTBa KICTKH. DKOJOTUYECKHE
aCMeKThl BOJOIMOJIb30BAHHUS.
Inemenmut 1A-zpynnet. 1llenounsie Metamuipl. OOImas XapakTEpUCTHKA IIEIOYHBIX
METAJIJIOB Ha OCHOBAHMM IIOJIOKEHHSI B TepUOJIuYecKkoil cucreme snemeHntoB J[.M.
MenpeneeBa u crpoenus aromoB. llonydenue, pusunyeckre U XUMUYECKUE CBONCTBA
HIEJIOYHBIX MeTaJIoB. KaTHOHBI MIENOYHBIX METAIOB KaK Ba)KHEHIIas XUMHUYECKas
(hopMa UX CyIIECTBOBaHUS, PETYIATUBHASA POJIb KATHOHOB KaJlUs W HATPUS B KUBOU
kieTke. [IpupoiHabie coenHeHUs HATPUS U KaJlus, UX 3HaUCHUE.
Inemenmul 11A-2pynner. O01mas xapakTepUCTUKa HIEIOYHO3EMETbHBIX METAUIOB U
MarHusi Ha OCHOBAaHUM TIOJIOKEHUS B TMEpUOJUWYECKOl cucteme sinemeHtoB [I.U.
MenneneeBa u crpoeHuss atoMoB. Kampiuii, ero mnoisyueHue, ¢GuznyecKue u
XUMUYECKHE CBOMCTBA. BakHellne coequHEHUs KalblMs, HX 3HA4eHUE U
npuMmenenue. Kanpuuii B npupoe, ero Ouonoruyeckasi poib.
p-DJIEMEHTBL
Anomunuii.  XapakTepucThKa aJIIOMUHUSL HAa  OCHOBAHMM  TOJIOKEHHUA, a
nepuoanueckoi cucremMe osneMeHtoB JI.M.MenneneeBa u  cTpoeHuss aToma.

1,2
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[Tonyuenue, ¢u3ndeckne ©W XMMHUYECKUE CBOWCTBA alIOMUHUSA. BakHeimme
COCIMHEHUS AIOMHUHHS, WX CBOWCTBA, 3HA4YeHHE U MpuMeHeHue. I[lpupoaHbie
COCIMHEHUS AJTFOMUHMUSL.

Yenepoo u kpemmnuii. OOmas xapakTepuCTUKa HAa OCHOBAHMM HX IIOJIOXKEHHUS B
nepuoanueckoit cucreme .M. MenneneeBa u ctpoenus atoma. [Ipocteie BemiecTna,
o0pa3zoBaHHbIE ATUMHU dIeMEeHTaMHU. OKCUABI U THAPOKCUIBI YIIepoJia U KPEMHUSA.
Bakneiiue conu yroJibHON ¥ KpeMHUEBOU KUCIIOT. CUIIMKAaTHAs IPOMBILIIEHHOCTb.
T'anocenvr. OOmasi XapakTEpUCTHKA TAJOT€HOB HAa OCHOBAHMU HX TIOJIOXKEHUS B
nepuoanueckoit cucreme smemeHToB J.M.MenneneeBa u ctpoeHust atToMoB. ['anoreHsl
- TNPOCTHIE BEILECTBA: CTPOEHHWE MOJIEKYN, XHMHUYECKHE CBOICTBa, MOJy4eHHE U
npuMeHeHne. BakHelmne coeauHEHHs] TaJloreHOB, WX CBOMCTBa, 3HAYEHUE U
npuMeHeHue. ["anorens! B mpupojie. bronorudeckas poJib raJOreHoB.

Xanvkozenwt. O011as1 XapaKTEPUCTHKA XaJIbKOTEHOB HA OCHOBAHUU HX MOJIOKEHUS B
nepuoauueckoil cucreme osnementoB .M. MeHnngeneeBa W CTpOEHHS aTOMOB.
XallbKOTEHbI - MPOCThIE BemecTBa. AymoTponus. CTpoeHHE MOJEKYI auIOTPOIHBIX
MoauduKanuii U uxX cBoWcTBa. [losiyueHMe W TpPUMEHEHWE KHUCIOPOJa M CEpHI.
XanbKOTEHbI B MPUPOAE, UX OUOJIOTUYECKAs POJIb.

Onemenmvt YA-epynnui. OOmas XapaKTepUCTHKA OJIEMEHTOB O3TOH TpYIIBI Ha
OCHOBAHUU UX IOJIOKEHUS B Iepuoauveckoil cucreme anementoB [[.1. MenzaeneeBa u
cTpoeHusi aromoB. CTpoeHHE MOJEKYNIbl a30Ta U aUIOTPOIHBIX MOAU(UKAIIHIA
docdopa, ux ¢uznyeckue W XUMHYECKHE CBOMcTBa. BomopoaHble coequHEeHHs
aneMeHToB VA-rpymmbl. Okcuabl a3ota u pochopa, COOTBETCTBYIOUINE UM KUCIOTHI.
Comu stux kuciot. CBOICTBa KHCIOPOJHBIX COEOUHEHHMM a3zoTa u ¢docdopa, UxX
3HaueHUe U npuMeHenune. A30T u pocdop B mpupoje, ux OUoIOruuecKas pob.
Inemenmur 1YA-ecpynnoi. OOmas XapakTEpUCTHUKA 3JIEMEHTOB 3TOM TIpymmbl Ha
OCHOBAHUU UX MOJIOKEHUS B epuoauveckoit cucreme anementoB [[.1. MenzaeneeBa u
CTPOEGHMSI aToMOB. Yriepoa U ero amiotpornus. CBoicTBa  auIOTPONHBIX
MoAu(UKAII yrieposa, WX 3Ha4eHWe M npuMeHeHue. OKCHIBI U THAPOKCHIIBI
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Tema 2.12.2 Xumusd 3jaeMeHToB. D
—3JIeMeHThI. f— 3JIeMeHThI.

yriaepoAa U KpEeMHHUs, UX XUMHYeckue cBoicTBa. COJM YroJIbHOW U KPEMHHUEBBIX
KUCIIOT, UX 3HaueHue U InpuMmeHeHue. llpuponooOpasyromas poib yriaepojaa uis
JKUBOW U KPEMHHS - JUIsl HE)KUBOW ITPUPOIBI.

Conep:xxanue yueOHOro Marepuaja
D-DnieMeHTBhL.

OcoOenHoctu crpoenus: atoMoB €-aneMmenToB (IL-\IIIII-rpymnm). Menp, nuHK,
XpOM, JKeJIe30, MapraHel] Kak IPOCThIC BEMIECTBA, WX (PU3NYCCKUE M XUMHUYCCKHE
cBO¥cTBa. HaxoXjeHHWe STHX METAJUIOB B MPHPOJE, MX TOJydCHHE W 3HAUCHUE.
CoeMHEHHS €-3JIECMEHTOB C Pa3IMYHBIMH CTETICHSIMH OKHCICHHS. XapakTep OKCHJIOB
Y THIPOKCHJIOB ITHX 3JICMEHTOB B 3aBUCHMOCTH OT CTCTICHH OKHUCJICHHS METaslIa.
Jemoncmpayuu. Konnekuuu TPOCTHIX BEMIECTB, OOpPa30BaHHBIX JJIEMEHTAMH
Pa3IUYHBIX 3JEKTPOHHBIX cemeiicTB. Kosulekiuu MHHEepanioB M TOPHBIX MOPOI.
[Tonydyenue ammoTpomHBIX MoAU(HUKAUNA KUCIOpoaa, cephl, Gocdopa. Xumuueckue
CBOMCTBa BOJIOpO/Ia, KUCIOPOa, cephl, hocdopa, raloreHoB, yriaeposa.

Oxcuapl cepbl, a3oTa, yriepona, jkeje3a, MapraHiia, MeIu ¢ pPa3IMnYHbIMU
CTETEeHSIMH OKHUCIICHUS, UX CBOMCTBA.

l'unpoxcunapl cepel, XpoMa, Maprasiia, *ejies3a, Meu, aJlOMUHUS U [UHKA, X
MOJIy4Y€HUE ¥ XUMUYECKHE CBONCTBA.

1,2

Ilpakmuueckasn paooma Nel0

Pemenue OKCIICPUMCHTAJIbHBIX 3aJ/ia4 110 HeOpFaHH‘IGCKOﬁ XHMHH.

1,2

Camocmoamenvnas paboma cmyoeHmoa.

CamocTosITenEHOE HU3YUYCHHUEC TCOPCTUUCCKOIO MaTcpualia
CamocrosTensHas IIOArOTOBKa C006IJ_ICHI/I$I 10 TCMaM:

e XWMMS METAJIOB B MOEH HpO(i)eCCI/IOHaJ'IBHOI\/’I ACATCIIBHOCTH.

e XHMMSI HEMETAIOB B MOEH HpO(I)eCCHOHaHBHOﬁ JACATCIIbHOCTH.

2.13. XuMud B :KM3HH 00IIeCTBA

Conepxxanue y4eOHOro Marepuasa

Hrorosoe 3ansTue
PeliTHHIOBBIN KOHTPOIBNe2

Xumua u np0u3300cm30. XyuMu4yecKas INPOMBINIJICHHOCT U XUMHUYCCKUC
TCXHOJIOTHH. CBIpBe OIS XMMHYECKOM MMPOMBIIIJICHHOCTH. Boma B xuMm4eckou

1,2
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IPOMBILUIEHHOCTH. DHEPrus JUisi XMMHYECKOro Mpou3BoJCcTBa. HayuHble MPUHIMIIBI
XMMHMUYECKOTO IPOU3BOJACTBA. 3allluTa OKpYXaloUleil cpeabl M OXpaHa TpyAa IpH
XMMHUYECKOM TMpou3BojacTBE. OCHOBHBIE CTaJUU XMMHUYECKOTO IPOU3BOJCTBA.
CpaBHeHue NpOU3BOACTBA aMMHUAaKa U MeTaHoOJIa.

Xumus 6 cenbckom xo3aiicmee. XIMU3alns CEIbCKOTO XO341CTBA U €€ HAIIPaBJICHUS.
Pacrenuss um mouBa, MOYBEHHBIH NOTJIOMIAIOMIMN KOMIUIEKC. YJIOOpeHHs U HUX
Kinaccupukanus. XUMHYECKHE CpeJICTBa 3allluThl pacTeHui. OTpunarenbHbIe
MOCJIEACTBUS NMPUMEHEHMs] NEeCTHMIMIOB W Ooppbba ¢ HuUMH. XHUMH3ALUSL
KUBOTHOBOJICTBA.

Xumua u 3IKonocus. XHAMHYECKOE 3arps3HEHHE OKpyxaromed cpenpl. Oxpana
rupocepbl OT XUMHUYECKOro 3arps3HeHus. OxpaHa MOUYBBI OT XHMHYECKOTO
3arpsizHeHus. OxpaHa atMocdepbl OT XUMHUYECKOTo 3arpssHeHus. OxpaHa ¢uopsl u
(bayHbl OT XMMHYECKOI'0 3arpsi3HEeHNsI. BUOTEXHOIOTNS U reHHas MH)KEHEepusl.

Xumusa u nogceonesnasn Hcuzns uenogeka. Jlomaisss anteka. MoroIue U YUCTAIINE
cpeactBa. CpencrBa OOpbObI ¢ OBITOBBIMU HacEKOMBIMU. CpelICTBa IMYHOM TMTUEHBI U
KOCMETUKHA. XHMHUA M NHIA. MapkupoBKa yIAKOBKa IMUIIECBBIX M TMTHEHUYECKHX
IPOLYKTOB U YMEHHUE UX YUTATh. DKOJIOTUS KUIMILA. XUMHsI U TCHETHKA YEJIOBEKA.
Hemoncmpayuu. Mojenn npou3BOACTBA CEPHOM KHUCIOTBHI M aMMmuaka. Kosuiekunus
ynoOpeHuit 1 nectuuuoB. OOpaslpl cpeICcTB ObITOBOM XUMHUHU M JIEKAPCTBEHHBIX
IIPENapaToB.

Camocmoamenvnas paboma cmyoenmog

COO6H.[€HI/I$I, AOKJIaabl, KOHCIICKTBI II0 MaTCpuajliaM y‘le6HI/IKa U JOMNOJHHUTEIBHOM
JINTCPATYPhI «XHMHA B ;KH3HH 001IeCTBA»

JAudpepeHupOoBaAHHBIN 324eT

O0s13aTe1bHAS ayIMTOPHAS HATPY3KA

139
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CamocrosiTesibHas padoTa

69

Hroro

208
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IIpumepHbIe TeMbI pedgepaToB (IOKIAA0B), HHAMBHUAYAJbHBIX IPOCKTOB:

buorexHonorus u reHHas uHXeHepusa — rtexHonoruu XXI Beka.

«IlepnonnueckoMy 3aKOHY Oyylllee HE TPO3UT Pa3pYIICHHUEM...»

ANOMUHUI Ha KyXHE: OIACHBIA Bpar Wi BEPHBIA IIOMOLTHUK?

Amunaza kak 00bEKT XUMHUYECKOTO UCCIIET0BAHMS.

AmMop@dHBbIe BelllecTBa B MPUPOJIE, TEXHUKE, OBITY.

Ananus copepxaHusi aACKOPOMHOBON KUCIOTHI B HEKOTOPBIX COpPTax

CMOPOJIUHBI

AHanu3 coctaBa MOJIOKa U MOJIOYHBIX IPOJYKTOB.

e AHanu3 PU3MKO-XMMHUYECKUX MOKa3aTeaeil TOTOBBIX MaHOHE30B.

e ApoMaTH3aTOpPbI HA OCHOBE CJIOXKHBIX 3(PUPOB.

e ACKOpOMHOBas KUCJIOTA: CBOMCTBA, PU3UOJIOTHUYECKOE IeHCTBHE,
COJIEp’KaHME U TMHAMUKA HAKOILJICHUS B PACTEHUSX.

e A5p030JU U UX IPUMEHEHHUE B MEJULIMHCKON MTPAKTUKE.

e be3onacHoe NUTaHUE M OLEHKA KauyecTBa MPOJTYKTOB MUTAHUS.

e benky U X 3HAYEHHUE B MUTAHUM YEJIOBEKA.

e buonornyecku akTUBHBIE TOOABKYU K MHUILE U UX BIUSHUE HA OPTaHU3M
YeJIoBeKa

e bBHOJOrMYeCcKue 4achl, Win Kak IPOKUTH JOJTO.

e buc-denon, wim Bpea miacTHKOBOM MOCYIbI

e boeBble TOKCUYECKHE XUMUYECKHUE BEIIECTBA U UX BIUSHUE HA LIEJIOCTHOCTD
JKOJIOTUYECKON CUCTEMBI

e boITOBBIE PUIBTPHI 1711 OUUCTKH BOJIOIIPOBOIHOM BOJIBI M CIIOCOO MX

pereHepanuu.

Baxaenmui nokasaresib 3KOJOTHYECKOTO0 COCTOSIHUS MOYBHI - pH.

B3anmocCBs3b IpeAMETOB: XUMUS U JINTEPATYPA.

BuptyansHoe MoenpoBaHue XUMUYECKUX ITPOLECCOB.

Butamus C u ero BIUsHUE HA OpraHU3M YEJIOBEKa.

BuTtamMuHBI KaK OCHOBA KU3HEACATEIBHOCTH KUBBIX OPTaHU3MOB.

Bxnaz 0Te4ecTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH DIICKTPOIUTUYECKOU

JTVCCOLMALIAH.

Bnusiaue aBTOMOOMIIBHOTO TPAHCIIOPTA HA CTENEHD 3arpsI3HEHUS BO3/1yXa.

BnusiHne ankoross u Tabaka Ha OpraHU3M 4eJIOBEKA.

BnusitHue aHTHOMOTUKOB Ha BCXOXKECTh U POCT PACTEHUIA.

BrustHue ObITOBOM XMMHH Ha SKOJIOTHIO M 3JI0POBBE YCIIOBEKA.

BnusiHe KOMIIOHEHTOB Ta0AYHOTO JbIMA HA OPTaHU3M YEJIOBEKA.

BinsiHue OKTaHOBOTO YKCIIa HA IETOHAIMOHHYIO YCTOWYNBOCTD TOILINBA

BnusiHne ynotpe0OsieHus ra3upOBaHHbBIX HAIMTKOB HA OPTaHHU3M YeJIOBEKa.

BnusiHre XMMUYECKUX BEIIECTB Ha 3JJ0POBbE 3yOOB.

BinsiHue XMMHUYECKUX 3aBOJIOB HA DKOJIOTMIO HAILIETO TOPOAA.

BirsiHue XMMUYECKUX 2JIEMEHTOB Ha )KU3HEAESATEIBHOCTD YEJIOBEKA.

BinsiHue sHEPreTM4ECKNX HAITUTKOB HA OPTAHU3M YEJIOBEKA.


http://zubstom.ru/docs/index-5970.html

Binsinue 3TUI0BOrO cCiMpTa Ha OpraHu3M YeJIOBEKA.

Bopna xak peareHT u cpeia 1jisi XMMAYECKOTO POIIECca.

BosznencTBre TSKENbIX METAIUIOB HA )KUBOM OPraHU3M.
["a3upoBaHHas BOJa — BpeJl WM MOJIb3A.

I'moramaT HaTpuss — NpPUYMHA [TUILEBOM HAPKOMAHUU.
['pyOGonucnepcHbie CUCTEMBI, UX KIacCU(UKAILIMS U UCTIOJIH30BAHKE B
npodeccroHaIbHON JeATeTbHOCTH.

JlekopaTuBHasi KOCMETHKA U €€ BIUSIHUE HA KOXKY.

JlneTnuecknil 3aMEHUTEND caxapa acnapraM - TOKCUYHOE BELIECTBO.
Jlo6aBKkH, KpaCUTEIN U KOHCEPBAHTHI B MUIIEBBIX MPOIYKTaX.
3anmTa 030HOBOTO 3KpaHa OT XUMUYECKOTO 3arpsi3HEHHUS.

N3ydenue coctaBa U CBOMCTB MUHEPATBLHOM BOJIBI.

N3ydeHne xapakTepuCTUK MOPOKEHOTO KaK MPOAYKTa MUTAHUS.

Won B npoayKTax NUTAHUS ¥ BIMSHUE €ro Ha OPTaHU3M YeIoBeKa.
Hcnonb3oBaHne MUHEPATIbHBIX KUCIOT HA MPEANPUSTUSIX PA3TUYHOTO
npodus.

Hcnonb3oBaHue paiIMOAKTUBHBIX U30TOMOB B TEXHUYECKUX HENSX.
UccnenoBanne kauecTBa BOAbl B BOJOEMAX U BOJAOIPOBOJIE.
HccnenoBanne PU3MKO - XUMHUYECKUX CBOMCTB MOJIOKA Pa3HBIX
IPOU3BOJIUTENIEH, UMEIOIINX SKOJOTHYECKUM cepTUdUKAT.

Hcropust oTeuecTBEHHON LIBETHOW METaIypruu. Poias MeTajuioB U CIIaBOB
B HAYYHO- TEXHUYECKOM IIporpecce.

HcTtopus OTKpBITHS U pa3pabOTKH Ta30BbIX U HE(PTIHBIX MECTOPOKICHUN B
Poccuiickoit @enepannm.

Kanbiuii u ero coeIMHEHUsI B OpPraHU3ME YEJI0BEKA.

Koppo3sust MmeTasinoB 1 criocoObl 3alIUThl OT KOPPO3UH.

KocMmertnka i1 KpacoThl M POTUB KPACOTHL.

Kodeunn u ero BnusHrue Ha 370pOBbE JIFOJICH.

MuHepalibl 1 TOpHBIE TTOPOIbl KAK OCHOBA JTUTOC(EPHI.

MHoronukuii KapOOHAT KaJBIHS: B IPUPOE, B IPOMBIIIIIEHHOCTH, B OBITY.
Hanwune B mpoaykTax muTaHus Hoaa v €ro OMOJIOrHYecKasi pob.
HanoTexHoI0rus Kak MpUOPUTETHOE HAIIPABJIICHUE PA3BUTHUSI HAYKU U
npousBoacTBa B Poccuiickon @enepanumu.

Hatypanwsubie nyxu, unu [lapdromepust cBoumu pykamu

Hed 1 1 ee TpaHCcOPTHPOBKA KaK OCHOBA B3aUMOBBITOJTHOTO
MEKTYHapOJHOI'O COTPY/ITHUYECTBA.

Hutpatel B 0BOIIAX M IyTH CHUKEHUS UX COJCPIKAHMUS.

OKcuapl ¥ CONMU KaK CTPOUTENIbHBIE MaTEPHUAIb.

Ornpenenenue MHAUKATOPOB B OBOIIAX U (DPYKTaX.

OrnpeneneHne KaYECTBEHHBIX XapaKTEPUCTUK YAWHBIX HATUTKOB,
npejiaraéMbiX NOTPEOUTEIICKUM PHIHKOM

OTKpBITHE U MPOUCXOKICHUE HA3BAHUS HEKOTOPBIX XUMUYECKUX
3JIEMEHTOB.
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OxpanHa OKpyKarouien cpeapl OT XUMUYECKOTO 3arpsA3HEHUS.
KonnuecTBeHHBIE XapaKTEPUCTUKU 3arpsI3HEHUS OKPYKAKOLIEN CPELBI.
[IekTHH ¥ ero BIMsHUE Ha OPTaHU3M YEJIOBEKA.

[Tnrocsl u Munycsl HanmuTKOB «Ilencu» n «Koka-Komay», «Crpaiit» u
«DanTay.

[ToBapeHHas cojib — MUHEPAJ HEOOBIYAHONW Ba’KHOCTH.

IloBapeHHast COJIb KAK XUMHYECKOE CBIPHE.

[lone3Hsie cBOKCTBA Mena, ONpeIeTICHUE KayecTBa MEAA B OBITY.
[IpakTnyeckoe NpUMEHEHHE 3JIEKTPOIIn3a: padhUHUPOBAHUE,
rajbBaHOIIACTUKA, TAJIbBAHOCTETHS.

[IprMmeHeHue cyCcrieH3ui ¥ SMYJIbCUM B CTPOUTENLCTBE.

[Ipumenenue TBEpA0TO U razoodpasHoro okcuaa yriepozaa (IV).
Peakiuu ropenust Ha MPOU3BOJICTBE U B OBITY.

Pe3nHoTEXHMYECKOE MPOU3BOICTBO U €TI0 POJIb B HAYYHO-TEXHUUYECKOM
nporpecce.

PentrenoBckoe H3JIYYCHHUC U €T0 UCITIOJIb30BAHUEC B TCXHUKE U MCIAUITUHC.

Ponbp MeTanmioB B MCTOpUM YeoBeUYeCKO 1uBmm3anuu. Mcropus
OTEUYECTBEHHOH 4YepHOil MeTaimypruu. CoBpeMEeHHOE METAJLTYPrUuecKoe
IIPOM3BOJICTBO.

Ponb oTeyecTBEHHBIX YUEHBIX B CTAHOBIEHUH M PA3BUTHU MUPOBOM
OpraHNYeCcKON XUMUHU.

CBapouHOe TPOU3BOICTBO U POJIb XUMUU YTIEBOJAOPOJIOB B HEM.
Cepnas kuciioTa — «xj1e0 XUMHUYECKON TPOMBIIIIEHHOCTH.

Cunres 114-ro sneMeHTa — TpUyM@ pOCCUNUCKUX (PU3HKOB-SIEPITUKOB.
CuHTeTHYEeCKHE KayuyKu: UCTOPUSI, MHOTOOOpa3ue U NMEPCTIICKTUBBI.
CoBpeMeHHbBIE MPEJCTaBICHUS O TEOPUH XUMUUYECKOTO CTPOCHHSI.
CrtupanbHbie TOPOIIKU: 0030p U CPAaBHUTENIbHAS XapaKTEPUCTHUKA.
VYTIeBo10pOAHOE TOIIMBO, €0 BUABI U HA3HAYCHHUE.

VYcTpaHeHHe )KeCTKOCTH BOJbI HAa IPOMBIIUIEHHBIX MPEANPUATHSX.
docdop, ero CBOMCTBA U AJUTOTPOITHBIE H3MEHEHUS.

XUMHUS yTIIEBOJOPOTHOTO CHIPhsl M MOS OyayIas mpodeccus.
DKOJIOTMYECKHE ACTIEKTHI UCIIOJIb30BaHUS YIJIEBOJOPOJIHOTO ChIPbSL.
DKOHOMHYECKHUE ACTIEKTHI MEKIYHAPOIHOI'O COTPYAHUYECTBA 110
UCIIOJIb30BAHUIO YTJIEBOJIOPOIHOTO CHIPBS.
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3. YCJIOBUSI PEAJIM3AIIUM YUEBHOM JUCIHUIIJIMHBI
3.1. TpedoBaHHus K MATePHAJbHO-TEXHHYECKOMY 00ecIeYeHUI0

OcBoeHKe nporpaMMbl y4eOHOU TUCHUILUTUHBI « XUMHUS» MPENnoaaracT HaaIuuue
B npodeccuoHaIbHON oOpa3oBaTeIbHOM OpraHu3aluu, pealn3yroLen
00pa3oBaTeIbHYIO MPOTPAMMy CpPEHEero oO0Iero oOpa3oBaHUsl B IMpejesiaX OCBOCHUS
[ITICC3 na 6a3e ocHOBHOrO 00I1Iero oopazoBaHusi, KaOMHETa XUMHH C JabopaTopuen u
1a00paHTCKON KOMHATOW, B KOTOPOM HMMEETCS BO3MOXKHOCTh O0OECIEYUTh CBOOOJIHBIN
noctyn B HHTepHer BO BpemMs y4eOHOro 3aHATUS W B TEPUOJA BHEYyUeOHOU
JEeSTENbHOCTH 00YHatOIIUXCS.

[Tomerenue KaOuHeTa YIIOBJIETBOPSIET TpeOOBaHUAM CanurapHo-
snuaeMuonornueckux mpaBuid u HopmatuBoB (CaulluH 2.4.2 Ne 178-02) u ObITh
OCHAILIEHO TUIIOBBIM O0OpPYAOBaHUEM, YKAa3aHHBIM B HACTOSLIUX TPEOOBAHMSIX, B TOM
qyclie  CHEIUAIM3UPOBAHHOM  yueOHOM Mebenbi0 W cpeacTBaMu  OOydeHus,
JIOCTATOYHBIMH JIJIs1 BHITIOJTHEHUS TPEOOBAHUI K YPOBHIO IMOJATOTOBKH 00YyUYarOIIUXCS.

B kabunere MmynbTUMenuiiHOE O0OOpYJOBaHUE, MOCPEACTBOM KOTOPOTO
YYaCTHUKH  00pa30oBaTeIbHOTO Tpollecca MOTYT MPOCMATPUBATH  BHU3YaIbHYIO
MHGOPMAIIHMIO TI0O XUMUH, CO3]aBaTh IPE3EHTAIIMU, BUICOMATEPHUAIIBI U T. II.

B cocraB y4eOHO-METOAMYECKOTO M MaTEPHATbHO-TEXHHUYECKOTO OCHAIECHHUS
KaOuHeTa
XUMHH BXOJIST:

* MHOTO()YHKITHOHAJIBHBIN KOMIUIEKC MTPETo/1aBaTes;

* HaTypajbHbIE 00BEKTHI, MOJICIIH, TPUOOPHI U HAOOPHI JJIs1 TOCTAHOBKH

JEMOHCTPAIIMOHHOTO W YYEHUYECKOTO KCIIEPUMEHTA;

* IEYaTHBIC U SKPAHHO-3BYKOBBIC CPEACTBA OOyUCHHS,;

* CpeICTBA HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA,

* PEAKTUBBIL;

* IEPEYHN OCHOBHOM U JIOMOJIHUTEIHHON YU4eOHOM TUTEPATYPHI;

* BCIIOMOTaTeJIbHOE 000pY0OBAHUE U HHCTPYKIUU;

* OMOIMOTEYHBIN (HOH/T.

B OuGnumoreunsiii GoHI BXOAST YICOHUKHA W Y4€OHO-METOMMYECKHE KOMIUICKTHI

(YMK),



PEKOMEHJIOBaHHBIC WJIA JIOMYMIEHHBIE JUISI WCIOJIb30BaHHS B TPOGECCHOHATBHBIX
00pa3oBaTEeIbHBIX OpPraHU3alMAX, pEeATH3YIOMUX 00pa30BaTEIbHYIO MpPOrpaMMy
CpeIHEro
obmero obpazoBanusi B mpenaenax ocBoeHus I[IIICC3 Ha 6Gaze OCHOBHOrO OOIIETO
oOpa3zoBaHus.

bubnuoreunsiit GoHI MOXKET OBITH JOMOJHEH XUMHUYECKOW JHITUKIIONEIUCH,
CIIPaBOYHUKAMH, KHUTAMH JIJIS YTCHUS 110 XUMUHU.

B mporiecce ocBoeHuUs MporpaMMbl Y9eOHON JUCITUTUTHHBI « XHMUS» CTYACHTHI
UMEIOT BO3MOXXHOCTH JIOCTYINa K DJICKTPOHHBIM YUYEOHBIM MarepuaiaM IO XHMHH,
UMEIONUMCS B CBOOOJHOM JIOCTyre B ceTu HHTepHET (DJIEKTPOHHBIM KHHUTaM,

OpakTUKyMaM, TeCTaM M JIp.).
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3.2. UudopmanuonHoe odecneyeHne 00y4eHus

Ilepeuenn pexoMeHayeMbIX YUeOHbIX U31aHuii, UHTepHeT — pecypcoB, 10MOJTHUTEILHOM
JINTEPaTypsbl

OcCHOBHbIE HCTOYHHKH:

1. Tabpuensu O.C., OctpoymoB N.I'. Xumusi, YrayoneHHsii ypoBeHs, 10 kmace —M: Jlpoda.,2018.
Pexum nocryna:lib.kbsu(CD-muck) https://drive.google.com

2. Ta6puensu O.C., JIsicoBa I'.I' Xumus, YrayOneHHbIl ypoBeHb, 11 kmacc —M: Ipoda.,2018.
Pexxum nocryna:lib.kbsu(CD-auck) https://drive.google.com

JlonoTHUTEeIbHbIE UCTOYHUKH:

1. Taopuensa O.C., OctpoymoB N.I'. Xumust st mpodeccuii u crieluaibHOCTEH eCTeCTBEHHO-
HAYYHOTO TPOouIIs: YIeOHHK JUTS CTYACHTOB Mpo(ecCHOHANBHBIX 00pa30BaTeIbHBIX OPraHU3aIli,
ocBauBawImuXx npodeccuu u cnenuanbHoctu CI10. — M., 2017

2. Tabpuensu O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a7aun 1 yrpaxxHEeHUs: yaeOHOe mocodue st
CTYJIEHTOB MPOeCCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3alliii, OCBAUBAIOIINX MTPOPECCUU U
cnenmansHoctu CIIO. — M., 2017

3. Ta6puensu O.C. u ap. Xumus. [Ipaktukym: yue6. mocoOue s CTyI€HTOB Mpo(dhecCHuoHaTbHBIX
o0pa3oBaTeNIbHBIX OpraHu3alyii, ocBanuBaroux npodeccuu u cneunaibHoctu CI10. —M., 2017

4. TabpuensH O.C., OctpoymoB WN.I'. Xumus: yueOHUK AJisl CTYJEHTOB NMPOQeccroHaIbHBIX
o0pa3oBaTeNIbHBIX OpraHu3alMii, ocBanBaromux npodeccuu u crnenuanbHocta CI10. — M., 2017

5. Tabpuensu O.C.u ap. Xumus: nocodue s noarotoBku k EI'D: yueObHoe nmocodue 1ij1si CTyJIeHTOB
npoheccCHOHATFHBIX 00pPa30BaTENBHBIX OPraHU3aIHid, 0CBaUBAIOIINX NMPO(ECCHH U CTIEIUAITEHOCTH
CIIO. - M., 2017

6. Epoxun KO.M., KoBanesa N.b. Xumust 11 npodeccuit u cnenuanbHOCTeH TEXHUYECKOTO U
€CTECTBEHHO-HAY4YHOT0 Mpoduieil: yaeOHUK /Ui CTYI€HTOB Ipo(ecCHOHaIbHBIX 00pa30BaTEIbHBIX
opraHu3aiuii, oceanBaromux npodeccun u cnenuansaoctu CI10.— M., 2017

7.  Epoxun 0. M. Xumust: 3agaun v ynpakHeHHs: yue0. TocoOue s CTy/I. YUPEKIACHUHN Cpe/.
npo@. obpazoBanus. — M., 2014.

8. Epoxun FO. M. CO0pHHK TECTOBBIX 33JJaHUI TI0 XUMHUHU: Y4€0. TocoOre TSl CTYA. YIPEIKICHUN
cpen. mpod. obpazoBanus. — M., 2014.

9. Epoxun 0. M., KoBaneBa U. b. Xumus aiis npodeccuii 1 criennaabHOCTEH TEXHUYECKOTO
npous. DIESKTPOHHBIA yUeOHO-METOIUUECKU KoMIuieke. — M., 2014.

10. Cmamkos C. A., OctpoymoB U. I'., I'abpuensu O. C., JIykpstHoBa H. H. Xumus mist npodeccuit u
CHEIUATBLHOCTEN TEXHUUECKOTO MPOuIs. DIEKTPOHHOE MPUIIOKEHNE (JIEKTPOHHOE YIeOHOE 13-
JaHue) IS CTYI. YUPSXKACHHH cpell. mpod. oopazoanus. — M., 2014.

HNuTepHeT- pecypcebi:

1. https://urait.ru/bcode/471732

https://urait.ru/bcode/469316

www. chem. msu. su (3aexkTpoHHas OMOIUOTEKA IO XUMUH).

www. enauki. ru (MHTepHET-U3/1aHue U1 yuuTeneil «EcTecTBeHHbIC HAYKN ).

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

www. hvsh. ru (xypHan «Xumust B Kosie»). Wwww. hij. ru (kypHan «XUMHS U KUZHBY).

SARNAIE ol
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https://drive.google.com/
https://drive.google.com/
https://checklink.mail.ru/proxy?es=GYHTzddkxWWtzxwOoxjsNz%2FbTrgQTMW3cKh0DMJeaNU%3D&egid=vctB3J0GKrLNULJVSyxrZE2IeF3WDECSUGhp2Q%2Fuz8A%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Furait.ru%252Fbcode%252F471732%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3Dec91b91308b384b9&uidl=16349892911741671578&from=zholaevafatimat%40mail.ru&to=&email=zholaevafatimat%40mail.ru
https://checklink.mail.ru/proxy?es=GYHTzddkxWWtzxwOoxjsNz%2FbTrgQTMW3cKh0DMJeaNU%3D&egid=vctB3J0GKrLNULJVSyxrZE2IeF3WDECSUGhp2Q%2Fuz8A%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Furait.ru%252Fbcode%252F469316%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D3%26s%3Df4c8701d343031b7&uidl=16349892791668695779&from=zholaevafatimat%40mail.ru&to=&email=zholaevafatimat%40mail.ru

4. KOHTPOJb U OLIEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOM
JUCHUATNIUHBI

PesyabTaTsl 00yyeHus
(ocBOEHUsI YMEHNsl, YCBOCHUSI 3HAHUS)

@D opMBbI U METObI KOHTPOJISI M OLIEeHKHU
pe3yJabTaToB 00y4YeHusl

OcBoeHue coaepkanus yueOHOM TUCIUIINHBI
«XUMHS», 00ECIEUNBAET JOCTUKEHUE CTYICHTAMU
CIIEIYIOLIUX PE3yJIbTaTOB:

* TUYHOCTHBIX:
— YYBCTBO TOPJIOCTH U YBAXKEHHS K HICTOPUH U
JOCTUKEHHUSIM OT€YECTBEHHON XUMUYECKON HAYKH;
XUMHUYECKU TPAMOTHOE MOBE/ICHUE B
npo¢eCcCUOHANTBHOM IEATETHLHOCTH U B OBITY TIPH
o0OpaleHnn ¢ XUMHYE€CKIMU BEIIeCTBAMH,
MaTepHrasamMmu MporeccaMu;

— FOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHus U
MOBBIIIEHUS KBATM(PUKAUU B U30paHHOM
npoheCcCHOHATBHOU JIEATETLHOCTH  00BEKTUBHOE
OCO3HAHUE POJIA XUMHUYECKUX KOMIETEHIINI B
3TOM;

— YMEHUE UCIMOJb30BaTh JI0CTUKECHUS
COBPEMEHHON XUMUYECKON HAyKU U XUMUYECKHX
TEXHOJIOTHH JIJIs MIOBEIIIIEHHS COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO Pa3BUTHS BEIOpaHHOMN
npohecCHOHANTBHOM JIEATETLHOCTH;

YCTHBIH ompoc B (hopMe KOJUIOKBHYMA,
MMCbMEHHBIN ompoc B hopme
KOHTPOJIBHON PabOTHI, HHIUBU Ty IbHBIE
3aJIaHusl, TECTOBBIC 3/IaHUs, JIOKIIAJIbI,
YCTHBIE ¥ IIUCBMEHHBIE COOOIICHUS

* METaNpeIMETHBIX:

— UCTIOJIb30BaHUE PA3TMYHBIX BUIOB
MO03HABATEIBHOM JIESITETHHOCTH U OCHOBHBIX
WHTEIUICKTYaJIbHBIX OTIepaIuii (TIOCTAaHOBKU
3a1auu, GOPMYITHUPOBAHUS THUIIOTE3, aHAIN3a U
CHHTE3a, CPaBHEHHSI, 0000IIECHHS, CHCTEeMAaTH3aIlHH,
BBISIBJICHUS TIPUYMHHO-CIICJICTBEHHBIX CBS3CH,
MOVCKA aHAJIOTOB, ()OPMYJIMPOBAHUS BBIBOJIOB) VIS
peleHusl MOCTAaBJICHHOM 33a1auu, IPHMEHEHHE
OCHOBHBIX METOJIOB TIO3HaHUS (HAOJIFOICHUS,
HAYYHOTO DKCIIEPUMEHTA) ISl U3yUCHUS
Pa3IMYHBIX CTOPOH XUMHUECKUX OOBEKTOB U
MIPOIIECCOB, C KOTOPBIMH BO3HUKAET
HE00XOIMMOCTh CTAJIKUBATHCS B
npodeccuoHanbHOU chepe;

— HCIIOJIb30BaHUE PA3TUYHBIX HCTOYHUKOB IS
MOJIy4eHUsI XUMUYECKOH HHPOPMAIIH, YMEHUE
OIICHUTH €€ IOCTOBEPHOCTH ISl JJOCTHKEHHUS
XOPOIIUX PE3yAbTATOB B MPOQECcCHOHANTBHOM

chepe;

YCTHBIN OMPOC B GOpME KOJUIOKBUYMA,
MMCbMEHHBIN onIpoc B (hopme
KOHTPOJILHON pabOThl, UHAMBHIyaIbHBIC
3aJ[aHusl, TECTOBBIC 3aJIaHMUsI, JOKIIAIbI,
YCTHBIC ¥ TIMCEMEHHBIE COOOIICHHSI
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* IPEIMETHBIX:
— c(OpMHUPOBAHHOCTD NPECTABICHUN O MECTE
XMMUU B COBPEMEHHOM HAy4YHOU KapTUHE MUDA;
MOHMMaHHUE POJIM XUMUHU B POPMHUPOBAHUHT
Kpyrosopa u GyHKIIMOHAIBHON IPaMOTHOCTH
YeJI0BEKa JUIs PEIICHUS IPAKTUYECKUX 3a/1a4;

— BJIaJICHUE OCHOBOIIOJIATAIOIMMU XUMUUYECKUMU
MOHATUSMU, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE 10JIb30BaHHE
XUMUYECKON TEPMHUHOJOTHEN U CUMBOJINKOM;

— BJIaJICHHE OCHOBHBIMHU METOJAMH Hay4YHOTO
MIO3HAHUS, UCIOJIb3yEMbIMH B XUMUHU:
HaOJI0IEHUEeM, OTIMCaHUEM, U3MEPEHUEM,
9KCIEPUMEHTOM; yMeHue 00pabaThIBaTh,
OOBSACHATH PE3YNIbTAThl POBEIECHHBIX OTBITOB U
JIeNIaTh BbIBOJIbI; TOTOBHOCTH U CIOCOOHOCTH
MIPUMEHSTh METO/IbI IO3HAHUS [IPU PELIEHUN
MPaKTUYECKUX 33/a4;

— c(hopMHPOBAaHHOCTh YMEHUS 1aBaTh
KOJIMYECTBEHHBIE OI[EHKU U POU3BOIUTEH PACUETHI
10 XUMUYECKUM (POpMYJIaM U YpPaBHEHUSM;

— BJIaJICHUE MTpaBUJIaMU TEXHUKU 0€30TIaCHOCTH
P UCTIOJIb30BAaHUU XUMHYECKUX BEIIECTB;

— c(hopMHPOBAaHHOCTH COOCTBEHHON MO3UIINH T10
OTHOIICHHIO K XUMUYECKOU HH(OpMaLINH,
MTOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB.

YCTHBIN OMPOC B (OpME KOJJIOKBHYMA,
MUCBMEHHBIN orpoc B hopme
KOHTPOJILHON pabOoThl, UHIMBHIyaIbHbIC
3aJlaHKsl, TECTOBBIC 3a1aHuUs, TOKIIAJIbI,
YCTHBIC U MTMCbMEHHBIE COOOIICHHS.
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