MHUHHUCTEPCTBO 00pa30BaHMsl, HAYKH U MOJIOAEKHOH MOJTUTHKH
Huxeropoackoi odnactu
[ocynapcTBeHHOE O10KETHOE MPO(ECCHOHATIBHOE
0o0pa3oBaTeIbHOE YUPEKACHUE
«BeTay:KcKHii J1ecoarpoTeXHH4eCKHH TEXHHKYM»

PACCMOTPEHA COT'JTACOBAHO

Ha 3acenanuu MK o6meoOpasoBarensbix, OI'CDO  3amecTuTes AMpEKTOpa
1 EH nucumnims 1o y4eOHO-POM3BOACTBEHHOM paboTte
pykosoautens MK

7 7
f/[f G 1" b.Anexcanoposa (a‘Q/}/ FO.H.Mepnyeos
Y4
2

nOONUCH noonice

[Tpotokon Mo p om« » 0 2

om «V» CCre T t‘/:t’ 20/8.
= 7

PABOYASI TIPOTPAMMA
YUEBHOM JIUCLHUIIJINHBI
OY .11 Xumus

oGpasosarebHoil porpamMmbl CI1O no cnenpansHocTH 19.02.10 «Texnonorus
NPOAYKNHH 00IMeCTBEeHHOT0 NHTAHNSA

®opma 00yueHHs: OUHas

ITpoduis nmonydaemMoro npogecCHOHATbHOr0 00pa30BaHMs: €CTECTBEHHOHAYYHbIH

BeTnyxckuii pailoH
2018 .



PabGouass mporpamma oGrieoOpa3oBaTeIbHON YICOHOW — MUCHUTUIAHBI  « XUMUS»
npenHa3HayeHa I OCBOEHHUsS OCHOBHOW oOpasoBarenbHOM mporpammbl CIIO Ha
0aze OCHOBHOro 0OIIero o00pa3oBaHUs C TIOJYYEHHEM CpEJHEro OoOIIero
oOpa3oBaHMs. [Tporpamma 001e06pazoBaTenbHON yueOHOM JTUCITUTITHBI
«Xumus» pa3paboTaHa Ha OCHOBE MPUMEPHON MporpamMmbl 0011€00pa3zoBaTEIbLHON
y4eOHOM JUCUUIUIUHBI «XUMHUSD» IS TpPOPEeCcCHOHANBHBIX  00pa30BaTENbHbIX
opraam3aruii (aBTopel -. O.C.I'abpuensin, M.I'. OcTpoyMoOB), peKOMEHIOBaHHOM
®denepadbHBIM  TOCYAAPCTBEHHBIM aBTOHOMHBIM  yupexkaeHuem «DenepanbHbii

MHCTUTYT pa3Butus oOpazoBanus» (PI'AY «DUPO», nporokon Ne3 or 21 wurons
2015 roxa)

Opranu3zanus — pa3padOTUUK:

['BIIOY «BetmyXcKuii IecCOarpOTEXHUYECKUN TEXHUKYM)

CocraBurens - Jlebeaera H.I'., npenogaBarens OMOIOTHN, XUMHUH TIEPBOA
KBaJU()UKAIIMOHHOW KaTErOpuu



COJIEPYKAHUE

[TOACHUTEJIBHAS BAIIMCKA . .. .o e 4
1 TACHOPT PABOYEN ITIPOTPAMMBOBL............iiiiiiiiiiiiiiie e, 5
1.1 O6mas XapakTepuCTUKA yYEOHOM AUCHUIUIMHBL  teeuveneeneinieeeneenennenannn 5
1.2 MecTo y4eOHOM TUCHUTIIIUHBI B YYCOHOM TIAHE  vvvrveenneenieennneennenns. 6
1.3 Pe3ynbTaThl OCBOCHUS YUEOHOM JUCTIATIIMHBL. . ..o .e et eneeteateneeneeneanenneneanennen 6
2 COJIEPXAHUE YUEBHOU JUCIHMITIIMHDL. ............coooiiieiiiieee e, 8
3. TEMATHUYECKOE IINTAHUPOBAHUE ... 29
4 TIEPEYEHbB JJABOPATOPHBIX PABOT U ITPAKTUYECKUX 3AHATHUM ....... 31
5 TIPUMEPHBIE TEMbI PEQOEPATOB (JOKJIAJIOB) u UHAUBUAY AJIbHBIX
TTPOEKTOB ...t e 34
6 XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEBHO! JIESTEJIbHOCTU
CTYIEHTOBL. ...t e 36
7 YYEBHO-METOAMYECKOE U MATEPUAJIbHO-TEXHUYECKOE

OBECITEYEHUE YYEBHOM ITPOIPAMMBI ........ccooviiiiiiieiiiiee i 40

IIEPEYEHb PEKOMEH/IYEMbIX YUEBHbBIX U3JAHUN,MHTEPHET-
PECYPCOB.....ce e 41



IHHOACHUTEJIBHAA 3AIIMCKA

IIporpamma  oOrmeoOpa3oBaTeibHOW  y4eOHOW  AUCHUIUIMHBI  «XHUMUS
npenHasHadeHa juigd u3ydeHuss xumuu B 'BITOY BIJIIATT peanusyrouem
o0pa3oBaTeyIbHYI0 MpOTrpaMMy CpEJHEro ooOIiero ooOpa3oBaHHs B Ipejesax
ocBoeHusi oOpa3zoBatresbHO mporpammbl CITO (OIT CITO) nHa 0a3e OCHOBHOTO
oburero o6pa3zoBaHus MPU MOATOTOBKE CIIEIIUAIIMCTOB CPEIHEr0 3BEHA.
IIporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpeagHero oo6IIEro
oOpa3oBaHus, NOPEABSIBISIEMBIX K CTPYKTYpe, COJEpPKaHUIO U pe3yJbTaram
OCBOCHHUSI yUYEOHOU NUCHUTUIMHBI «XHUMUS», B COOTBETCTBUM C PeKoMeHIanusMu
O OpraHu3alUU IOJIyYEeHHUsI CPEeIHEro ooiiero oopa3oBaHusl B MpeaeiiaXx OCBOCHUS
0o0pa3oBaTeIbHBIX MPOTPAMM CpPEeIHETO MPOGECCHUOHAIIBHOTO OOpa3oBaHUs Ha 0aze
OCHOBHOT'O OOIIlero oOpa3oBaHUsA C YydYeTOM TpeOoBaHui (denepaibHbBIX
roCyJIapCTBEHHBIX 0O0pa30BaTEIbHBIX CTAHJIAPTOB U IOJIy4YaeMON CHEIUAIIBHOCTH
cpeaHero npodeccuoHaIbHOrO oOpa3zoBaHUs (mucemo JlemaprameHTa
roCyIapCTBEHHOW MOJIMTUKU B cdepe noaroroBku paboumx kaapoB u JAI1O
Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

ConeprxaHue nporpammbl « XHMUsD» HallpaBJICHO Ha JOCTHXKEHUE CJICAYIOIINX

meJiem:

(popMupoBaHre y O0OydYarOImIMXCSI yYMEHHS OLEHMBAaThb 3HAa4YUMOCTbH
XUMMYECKOT0O 3HAHUS ISl Ka)KJI0T0 YEeIOBEKa;

bopmupoBanre y oOydYaromUXCs LEIOCTHOTO TIPEACTAaBJIEHUS O MHPE U
pOJIM XMMHMHM B CO3JaHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTHHbI MHpA,
YMEHUSI OOBSACHITH OOBEKTBI U IIPOIECChl OKPYXKAIOIIEH JIeHCTBUTEIbHOCTH:
OPUPOAHOM, COLUAIBHOMN, KyJIbTYPHON, TEXHUYECKOU CpEeIbl, — HCIIOJIb3ys I
9TOT0 XUMHUYECKHUE 3HAHUS,

pa3BuTHE y OOydYaromMXCsi YMEHHH pasznudarth (akThl U OLCHKH,
CpPaBHUBATh OIICHOYHBIE BBIBOJbI, BHUJETh MX CBS3b C KPUTECPUSIMU OILIEHOK U
CBSI3b KPUTEPUEB C OINPEJACICHHON CHUCTEMOM IIeHHOCTeH, (OopMyJIMpoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO MO3UIIHIO;

npuooOpeTeHne OOYHAIOIIUMHUCS OIbITa Pa3HOOOPA3HOU eI TEIbHOCTH,
MO3HAHUS U CAMONO3HAHMUS; KIIFOYEBBIX HABBIKOB, UMEIOIIUX YHHUBEpPCAJIbHOE
3HaYE€HHE ISl PAa3JINYHbIX BUAOB JIESITEJILHOCTU (HAaBBIKOB pEIIECHUs ITPOOJieM,
OpUHSITUS  pEUIeHui, IIOHUCKa, aHalmu3a U o00paboTku wuHPOpPMAIIUH,
KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB W3MEPEHHUH, COTPYAHHUYECTBA,
Oe3o0macHOTo OOpallleHUs C BEIIECTBaAaMU B TIOBCETHEBHOM >KU3HU).

B nporpamMmy BKIIIOUEHO COAEp KaHUE, HallpaBJIEHHOE Ha (GOpMHpPOBAHHE Y
CTYJICHTOB KOMIIETSHIIUN, HEOOXOIUMBIX IJIsl KauecTBeHHOTOo ocBoeHust OI1 CIT1O
Ha 0a3e OCHOBHOIO OOIIero oOpa3oBaHMUs C MOJYUYEHHEM CpEJHEro OOIIero
oOpa3oBaHusl; IPOrpaMMBbl MMOATOTOBKH CHEMAJIUCTOB CPEIHETO 3BE€HA.



1. IACIIOPT PABOYEM ITPOI'PAMMBI

1.1. OO0masi XapaKTepUCTUKA Y4eOHOU TMCUMIINHBI « XHUMM D)

XuMHusT — 3TO HayKa O BeIIecTBaX, MX COCTaBE€ U CTPOCHHH, CBOMCTBaxX H
OpeBpalIeHUAX, 3HAYCHUHU XHUMHYECKUX BEIIECTB, MaTEpHUAJIOB H IIPOIIECCOB B
OPaAKTUYECKON AesSITeIbHOCTH YEIOBEKA.

Coneprxkanue 00I11e00pa3oBaTeIbHON y4eOHOM JUCHMIUTHHBI «XWUMUSD> HApaBiICHO Ha
YCBOEGHHUE OOYYarOIIUMHCSI OCHOBHBIX MMOHSTHI, 3aKOHOB U TEOPUN XWUMHU, OBJIAJICHHUE
YMEHUSIMH HaOJIIO/1aTh XUMHWYECKHE SIBJICHUSI, IPOBOJIUTH XHUMHYECKHH 3SKCIEPUMEHT,
OpPOU3BOAUTH pacueThl Ha OCHOBE XHUMHYECKUX (OpPMYJI BELISCTB U YypaBHEHUH
XUMHYECKUX PEAKIIAH.

B mpouecce nzydeHHss XUMHUH Yy OOydYarolIUXcsl pa3BUBAIOTCsl MMO3HAaBATEJIbHbIC
UHTEPEChl U MHTEIUICKTyaJIbHbIE CIIOCOOHOCTH, IMMOTPEOHOCTU B CAMOCTOSITEJILHOM
OpUOOPETEHUN 3HAHUU MO XUMHUU B COOTBETCTBUU C BO3HUKAIOIINMHU KU3HCHHBIMU
npoOjieMaMi, BOCHOHUTHIBACTCS OEpEeXHOE OTHOMICHHUS K IIPUPOAE, ITOHHUMAaHHUE
310pPOBOIro odpas3a >XKU3HU, HEOOXOIMMOCTHU TIPEAYyHPEKACHUS SIBICHUH, HAHOCSIIIX
Bped 3JI0pPOBBIO U OKpy»Kawolled cpene. OHHM OcBauBarOT HPHUEMBI I'PAMOTHOIO,
0e30MacHOTr0 UCIIOJIB30BaHUSI XUMHUYECKHX BEIIECTB U MaTePHUAJIOB, IPUMEHSIEMbIX B
OBITY, CEJIbCKOM XO3SIMCTBE U HAa IPOU3BOJICTBE.

Peanuzanus 1efyKTUBHOIO IMOJAXO0Aa K U3YUYCHHIO XUMHUH COCOOCTBYET Pa3BUTHIO
TaKUX JIOTHYECKHUX ONepaluii MBIIUICHUs, KaK aHaJlu3 U CHUHTE3, OOOOIlIeHHE U
KOHKpETH3alllsl, CPABHCHHUE U aHAJOTHs, CUCTEMaTH3allus U Kjiaccudukanus U ap.

Coennduka H3ydYeHUs] XUMHUM TPHU OBJIAACHUU CHEHUAIILHOCTHIO «TexHonorus
MPOJYKIIMKM OOIIECTBEHHOTO MUTAHH» OTpa)keHa B KaxXJIoW Teme pasaena «Conep:kaHue
Y4eOHOH IUCHUIUIMHBY B pyopuke «lIpodmnbpHbie W OpodecCHOHATBHO 3HAYHMMBIC
SIEMEHTBHI COACpKaHUsD». ODTOT KOMIOHEHT peain3yeTcs IpU WHAUBUAYAJTILHOMN
CaMOCTOSITEIIbHOW pabore oOydarommxcs (Hanmucanuu pedeparoB, ITOATOTOBKE
COOOILIEeHU, 3alIuTe IIPOEKTOB), B HOpolecce Yy4deOHOW AeATEILHOCTH MO
PYKOBOJACTBOM mpenojaBaTeis (BBIIIOJHEHUM XHMHYECKOrO OJKCIIEpUMEHTa —
nmabopaTopHbIX  pabOT W MNPaKTHUYECKUX  3aHITHUH,  PEIICHHUH  MPaKTUKO-
OPHEHTHPOBAHHBIX pAaCYETHBIX 3a7ad U T.1.).

B npomecce wu3yueHMsT ~XMMHUHM ~ TEOPETHYECKHE  CBEJEHUS  JIOTIOJIHSIOTCS
JIEMOHCTPAIUSIMH, JTa0OpaTOPHHIMHU ~ ONBITAMA UM TNPAKTUYECKUMHU  3aHSITHSIMH.
3HAaUYUTEIbHOE MECTO OTBOJIMTCA XUMHUUYECKOMY SKCHEPHUMEHTY.

OH OTKpbIBa€T BO3MOXHOCTh (QOPMHUPOBATH Yy OOYyYAIOIIMXCsl CHelHaIbHbIe
npeaMEeTHbIE yMEHUs. padoTaTh C BEIIECTBAMH, BBINOJHATH MPOCThIE XMMHUUYECKHE
ONBITHI, YYUTHh O€30IIaCHOMY U JKOJOTHYECKH TpaMOTHOMY OOpalieHuto ¢
BEIlleCTBaMHM, MaTepyUajlaMy U IIpolieccaMy B OBITY M Ha MPOU3BOJCTBE.

Jlns opraHu3zaliii  BHEAYJAMTOPHOM  CaMOCTOSITEIBHOM  paboOThl  CTYJICHTOB
OpeJCTaBJIEH NepeyeHb pedepaToB (IOKIAI0B), MHAUBUAYAJIBHBIX IIPOEKTOB.

B npomecce wum3ydeHuss XMMHHM ~BaXHO (opMupoBaTrbh  HH(MOPMAIIMOHHYIO
KOMIIETEHTHOCTh oOOydaromiuxcsi. lloeToMy mpH oOpraHu3alyu CaMOCTOSATEJIbHOU
paboThl HEOOXOAUMO AaKLEHTUPOBAaTh BHHUMaHHE OOy4YaloOIIMXCs Ha IOHUCKE
uHpopManMu B CpeJacTBax wmaccMenua, MHrepHeTe, ydeOHOM U crHenuaJbHOU
JIUTEpaType C COOTBETCTBYIOIIMM O(GOPMIICHUEM U IPEJICTABIIEHUEM PE3YyJIbTAaTOB.

N3yuenue oO1eoOpazoBaTeIbHON YYEOHOU AUCIUTUINHBI «XHUMUS 3aBEPIIACTCS
MOJIBEJICHUEM HUTOTOB B (hOpME dK3aMEHa B paMKaxX IPOMEXYTOUYHOM aTTECTaIlUU.



1.2. MecTo y4yeOHOIi IMCUMIIIMHBI B Y4eOHOM ILIaHe

VueOHass aucuuminHa «XUMUSD» SIBISETCS Y4E€OHBIM MPEIMETOM I10 BBIOOpPY U3
oOsi3aTenbHOU mpeameTtHor oOmactu  «EctectBennbie Haykm» PI'OC  cpenHero
ob1mrero oopazoBaHmUsl.

B I'BITOY BJIATT, peanusyromiemM o0pa3oBaTeIbHYIO IPOrpaMMy CPEIHETO OOIIEeTro
obpazoBanuss B npenenax ocBoeHus OIl CIIO nHa ©06a3ze OCHOBHOro oOIIeTO
oOpazoBaHus, ydeOHasi MUCHUIUIMHA «XHMHsD» H3ydaeTcss B 00IIeoOpa3zoBaTeIbHOM
nukiie yaeoHoro OIT CITO na 6a3ze OCHOBHOro oOmiero oopa3oBaHUs C MOJYYEHUEM
cpenHero ob1ero oopa3oBaHUsI.

1.3. Pe3yabTrarbl 0CBOeHHSI Y4e€OHOWH JTUCHUIIHHBI

OcBoeHue cojaepkaHusi y4eOHOW JUCOUIUIUHBI  «XHUMUs», OOecredyuBaceT

JIOCTUI)KEHHE CTYJICHTAMU CJICAYIOIINX Pe3yJdbTATOB:

JIUYHOCMIHDBIX .

JI1 - 4yBCTBO TIOpAOCTH M YBAXKEHUS K HCTOPUU U JTOCTHIKECHUSM OTE€YECTBEHHOM
XUMHYECKOM HayKH; XUMHUYECKH TI'pPaMOTHOE IIOBEACHHE B NPO¢EeCCHOHAIIBHOMN
ACATCIBHOCT M B 6BITy IIpu O6paH_[eHI/II/I C XUMHUYCCKHMMMU  BC€LICCTBaMU,
MaTepHajiaMy U IpoIeccaMu;

JI2 - TOTOBHOCTHh K HPOJIOJKEHHIO OOpa30BaHUs M TMOBBILICHUS KBAJIU(pHUKAIIUN B
U30paHHON NPOPECCHOHAIBHON JIESITEIPHOCTU M OOBEKTHBHOE OCO3HAHHE POJIU
XUMHYECKUX KOMIETCHIIUH B 3TOM;

JI3 - yMeHue HCHOJb30BaTh JOCTHKECHHUS COBPEMEHHONW XWMHYECKOW HAYKH U
XUMHUYECKUX TEXHOJIOTUH JJIsA  ITOBBIIIICHUMSA COOCTBEHHOI'O HWHTCJIJICKTYAaJIbHOI'O
pa3BUTHS B BRIOPAaHHOW ITPOPECCHUOHATBHON AESTEIHBHOCTH;

Memanpedmemnbtx:

MII1 - wuCcHoJab30BAaHUE PA3JIMYHBIX BHUJIOB MO3HABATEJIHLHOU AEIATECIBHOCTH U
OCHOBHBIX HMHTEJUICKTYyaJIbHBIX omeparuii (MOCTaHOBKU 3a7a4yd, (POpMYITHPOBAHUS
TUNOTe3, aHajhu3a ¢ CHHTE3a, CpaBHCHHs, OOOOIICHUs, CHUCTEMAaTH3aIlUH,
BBISIBJICHUSI TIPUYHUHHO-CJIICACTBCHHBIX CBSI3CH, MOWCKA aHaJIOroB, (POpMYITHPOBAHUS
BBIBOJIOB) [JIsi PEIICHHs IIOCTABJIICHHOM 3aJlayM, IIPUMEHCHHUE OCHOBHBIX METOJIOB
no3HaHusl (HAOJIOJIEHUsI, HAYYHOI'O0 JKCHEPUMEHTA) Ul W3YUYCHUS pa3IMdHbIX
CTOPOH XUMHYECKHX OOBEKTOB M  HOPOIECCOB, C KOTOPHIMH BO3HHUKAET
HEOOXOJIMMOCTh CTAJIKUBAThCs B MpodeccuoHanbHOU cdepe;

MII2 - ucCHoJb30BaHHE PA3IUYHBIX HMCTOYHHUKOB JJIsI TOJYYEHUS XUMHYECKOU
uHpOpMaIlMH, YMEHHE OIICHUTh €€ JOCTOBEPHOCTh ISl JOCTHIXKCHHSI XOPOIINX
pe3ynabTaToB B npodeccuoHalbHOM cdepe;

npeomemmuuvix:

II1 - cdopmMuUpPOBAHHOCTH MPEACTABIEHUH O MECTe€ XHUMHU B COBPEMEHHOM
Hay4YHOMW KapTHHE MHUpA; MOHMMaHWUE POJIM XMMHHU B (POPMHPOBAHUM KPYyrozopa H
(pyHKIIMOHAJILHOW TI'PaMOTHOCTH YE€JIOBEKa JJIsl pElIeHUs] MpaKTUUECKUX 3ajad;

I12 - BrnazeHue OCHOBOMNOJIATAIOIIMMH XWUMHWYECKHMH IIOHSITHSIMHU, TEOPHUSIMH,
3aKOHAMU W 3aKOHOMEPHOCTSAMH;  YBEPEHHOE  IIOJIb30BAHUE  XUMHYECKOM
TEPMHHOJIOTUEN U CUMBOJIMKOM;

II3 - BiazeHHe OCHOBHBIMH METOJIaMHM Hay4YHOTO IIO3HAaHUS, HCHOJIb3YyEMBIMU B
XUMHUHU: HaOJIOAEHHWEM, OIIMCAaHUEM, HW3MEPEHUEM, OSKCIIEpUMEHTOM, YyMEHHE
0o0pabaTbIBaTh, OOBSICHSTH pPE3yJIbTaTbl IIPOBEJICHHBIX OIBITOB U JI€JIaTh BBIBOJbI;
TOTOBHOCTh M CIIOCOOHOCTH HPUMEHSITH METOJbl IIO3HAHUSI MpPHU PELUICHUU
NpaKTUYECKUX 3aj1ay;

II4 - cdopMUpOBAaHHOCTH YMEHHs JaBaTh KOJIMYECTBEHHBIE OLEHKU U
OPOU3BOAUTH pAaCUEThl 110 XUMHUYECKUM (OopMyJIaM U yPaBHEHUSIM;
IIS - BaageHuwe mnpaBUIaMHU TEXHUKH OE€30MACHOCTU HOPHU  HMCIIOJIb30BaHUU

XUMHUYECKUX BEIIECTB;
I16 - chopmMHPOBAaHHOCTH COOCTBEHHOM IIO3WIIMHA MO OTHONICHUIO K XHUMHYECKOU
uHPOpPMAIUHU, TTOJTydYaeMOU U3 Pa3HbIX UCTOYHUKOB.



2. COOEPXAHUE YYEBHOM JNCILIMITJINMHBI
Bsenenue
Hayuynbie MeTOZbI MO3HAHWUS  BEIIECTB M XUMHYECKHUX sBJICHUH. Poub
SKCIICPUMEHTA U TEOPUH B XUMHUH. 3HAUYCHHUE XUMHUH NPU OCBOCHUU CHEIUATBHOCTEH
CIIO ecTecTBeHHOHAaY4YHOTO NpoduiIs MpodeccuoHantbHOT0 00pa3oBaHUs.

1. Opranuveckasi XuMHs

1.1 IIpeameT opranudyeckoii xumuu. [loHSITHE 00 OpPraHMYECKOM BEIISCTBE U
OpraHM4deckor xuMuH. KpaTkuili O4YepK HCTOPUM PA3BUTHA OPraHUYECKOM XHUMMH.
Buranusm u ero kpyieHue. OCOOCHHOCTH CTPOCHHUSI OPraHUYECKHUX COEINMHECHUM.
Kpyrosopot yriaepoga B npupoe.

Teopusi cTpoeHusi opranndeckux coeauHeHuidi A. M. ByrtaepoBa. Ilpenmnocsuiku
co3aHusl Teopum cTpoeHusi. OCHOBHBIE MOJIOKEHUSI Teopun ctpoeHust A. M. bytieposa.
XUMHUYECKOE CTPOCHUE U CBOMCTBAa OpraHudeckux BeniecTB. [loHsTHe 006 n3zomMepuu.
CriocoObl 0OTOOpa’KeHUsSI CTPOCHUS MOJICKYJIIBI ((popMyIibl, Mojiesin). 3HAUCHUE TECOPUU
A.M. ByTtnepoBa A1 pa3BUTHSI OPraHUYECKON XMMHH U XMMHYECKHUX IPOTHO30B.

CrpoeHue atoma yriepojia. DJIEKTPOHHOE OO0JIakO U OpOuTainb, S- U p-opOUTAIU.
DJEeKTPOHHBIE U JJIEKTPOHHO-Tpadudyeckue ¢Gopmysibl aToMa yriepoJa B OCHOBHOM
U BO30OYXXIICHHOM  cocTOossHUsiX. KoBajleHTHasi XUMHYecKas CBSI3b H = €€
KiaccuduKalms Mo Crioco0y mepekpbiBanusi opburtaneii (o- u m-cBszu). [loHsTHE
rubpuauszanuu. Pasnuyable THUOBI THOpUAW3anuu W (QopmMa aTOMHBIX OpOUTasICH,
B3aMMHOE OTTAJKWBaHUE T'HOPUIHBIX OpOUTAJICH U UX PACIOJIOKEHHE B IMPOCTPAHCTBE
B COOTBETCTBUM C MHUHMMYMOM DJHepruu. I'eomeTpusi MOJEKyJ BEILIECTB,
0o0pa30BaHHBIX aTOMaMH YTJIEpOoJa B Pa3IMYHBIX COCTOSIHUSX T'MOpUIH3aIIUU.

Kiuaccudpukanusa opranuveckux coeaumHeHmii. Kiaccudwukamusi opraHMdecKux
BEIIIECTB B 3aBHCHMOCTH OT CTpO€HUs yriepojaHoi uenu. [lonsatue ¢yHKIMOHAIBHON
rpynmbel.  Kilaccugukanus OpraHMYECKUX BENIECTB 110 THOY (PYHKIIMOHAIBHOMU
TPYMITBL.

OCHOBBI HOMEHKJIATYPbI OPraHMYeCKHUX BellecTB. [pUBHAIBbHBIC Ha3BaHUS.
PannonanpHasi HOMEHKJIaTypa Kak TIpeduiecTBeHHunla HomeHknatypel [UPAC.
Homenknarypa IUPAC: mnpwHIMnel oOpa3oBaHWsT  Ha3BaHWUM, CTapIIMHCTBO
(pyHKIHMOHANBHBIX TpyIHN, UX oOO3HauyeHHe B Ipedukcax U cyddukcax Ha3BaHUM
OpraHUYEeCKUX BEIIECTB.

Tunbl XUMHYECKHMX CBfi3eil B OPraHU4YeCKHUX COCJUHEHMSIX M CIOCOOBI MX
paspbiBa. Kilaccudpukanmuss KOBaJEHTHBIX CBS3€H IO DJIIEKTPOOTPULATEIBLHOCTH
CBSI3aHHBIX aTOMOB, CIOCOOY TIEpEeKpBhIBaHUsS oOpOuTasei, KpaTHOCTH, MEXaHU3MY
oOpazoBanusi. CBsI3b MPHUPOJIBI XUMHUYECKOM CBSI3M C THUIIOM KPHUCTAJUTUYECKOU
pelIeTKr BellecTBa U ero (pu3n4ecKuMH CBOWCTBaMH. Pa3pblB XHMHUYECKOUW CBSI3U
Kak TIporiecc, oOpaTHbI ee 0O0pa30BaHUIO.

I'oMmonuTHYECKUIT M TE€TEePOJIUTUUYECKHUN pa3pbIBbl CBSA3EH, UX COIIOCTAaBJICHUE C
OOMEHHBIM ¢ JIOHOPHO-aKIIETITOPHBIM MEXaHU3MaMH WX oOpa3zoBaHus. I[loHsTHe
CBOOOJHOTO paauKkaia, HyKJIeOPWIbHOU U AIeKTPOGUIBHON YaCTHIIHI.

Kinaccupukanusa peakuumii B opramumdyeckom xumum. [lonstme o Thmnax wu
MEXaHM3MaxX peakluii B OpraHu4eCKOU XUMHUHU.

Cyoctpat u pearent. Knaccupukanusi peaknuii 1o U3MEHEHHIO B CTPYKType
cybcTpara (IIpUCOCAUHEHHE, OTIICIUICHHUE, 3aMCIICHUEe, H30MEPHU3aIUsI) U THITY
peareHTa (paJukKajibHble, HYKJI€O(PUIbHBIE, 2JIEKTPOPUIBHBIEC).

Peaxkuun npucoeaunenust (Apn, Ag), s>numuHuposanus (E), 3amemenus (SR,

SN SE), n3omepusannuu. Pa3HOBUIHOCTH peaKINii Ka)kKA0ro TUMA: THAPUPOBAHNE

U IETUAPUPOBAHUE,



rajJoreHupoBaHWe ¢ JerajoreHupoBaHUE, TUApaTalusi ¢ JAeruaparanus,
THAPOTaJIOreHUPOBaAHUE u JIETUAPOTraJIoreHUPOBaHHE, HOJIUMEPU3ALHSI u
HOJINKOHAEHC AU, IeperpynipoBKa. OcobeHHOCTH OKHCJINTEJIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUN B OPraHUYECKOM XHUMUH.

1.1 Cospemenuvie npeocmaenerHuss 0 XUMUYECKOM CMPOEHUU OPSAHUUECKUX
sewgecms. OCHOBHBIC HampaBJIEHUsI pa3BUTHsS Teopuu cTpoeHuss A. M. Byrtneposna.
N3omepusi opranmdyeckux BemectTB ©U  ee Buabl. CTpyKTypHass H30MEpHUs:
MerKKJIaccoBas, YTJIEPOJTHOTO  CKejleTa,  IIOJIOKEHUsT  KpaTHOW  CBSI3U U
¢dyukumonanerHOM Tpynmel. [IpocTpaHcTBEHHass HW30MEpHUs: TeOMETpUYecKass |
ontudeckas. [loHsitTue acuMMeTpuyeckoro IieHTpa. buonoruueckoe 3HayeHHE
ONTHUYECKONM u30Mepuu. B3anMHOe BIMSHHE aTOMOB B MOJIEKYJIaX OPraHUYECKHUX
BEILIECTB. ODJEKTpPOHHBIE A(PPEKThl aTOMOB M AaTOMHBIX TPYNIl B OPraHUYECKUX
mosiekynax. WMHIyKOuOHHBII A(PQGEKT, MNOJOXKUTEILHBIH W OTPUIATSIIBHBIN, €ro
ocobeHHOCTHU. Me3omepHbIi dpdekrT (3¢hdeKT conpsiKeHUs ), ero 0OCOOCHHOCTH.
HHdemoncmpayuu

Komneknmn opraHndecKkux BEIIECTB (B TOM YHCJIE JIEKAPCTBEHHBIX MpEenapaTros,
KpacuTeJieii), MaTepruaioB (IPUPOAHBIX U CUHTETUYECKHUX Kay4dyKOB, IJIacTMacC U
BOJIOKOH) U U3JCJIUN U3 HUX (HUTEH, TKaHEH, OTAEJIOYHbIX MaTEpHUAJIOB).

Mopnemn monekyn CHy, CoHy, CoHp, CgHg, CH30H — mapocTep>kHEBBIE H

oO0beMHbIe. Mo/iesin OTTAJIKUBAaHUSI THOPUIHBIX OpOUTaneil ¢ MOMOIIBIO BO3AYIIHBIX
mapoB. B3ammopeilicTBue HaTpusi C D3TAHOJIOM UM OTCYTCTBHUE B3aUMOJICHCTBUS C
JUATUIIOBBIM 3(pupoM. OTBITH, HOATBEPXKAAIONINE HATUYHE (PYHKIHMOHAIBHBIX TPYIIII
Yy COCAUHEHUHN pa3INuYHBIX KJIACCOB.
Ilpakmuueckoe 3anamue Ne 1
KauecTBeHHOE onpezeneHue yriepoja, BOJOpO/ia U XJIopa B OPTaHUYECKUX BEIECTBAX
1.2. Ilpedenvuble yene8o000poovi
I'omosornyeckuii psix aakaHoB. Ilonstue o006 yriaeBomoponax. OcoOeHHOCTH
CTPOECHUS TPEJICIBbHBIX YIJIEBOAOPOAOB. AJIKaHBI KaK IIPEJICTABUTEIN MNPEACTIbHBIX
YTJI€BOJIOPOIOB.
DJIEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl ME€TaHa W JIPYTUX aJIKaHOB.
I'omonoruyeckuii psa u uzoMmepus mnapadpuHoB. HopmanbHOoe U pa3BETBIEHHOE
CTpoeHUE yriepoaHoun nenu. HomMeHknaTrypa ajlkaHOB U aJKWJIBHBIX 3aMECTHUTEJICH.
duznyueckrue CBOMCTBA aJIKAHOB. AJIKaHbl B IPUPOJIE.

XuMHUecKHe CBOlicTBa aJIKaHOB. Peakiiuu SR-THna:

ragoreHupoBanue (pad6orst H. H. Cemenona), HutpoBanue no KonHosanony.
MexaHu3M peakuy XJIOpUPOBaHUs aJIKaHOB. Peakuuu geruapupoBaHusi, TOPEHUs,
KaTaJIUTUYECKOIrO0 OKMCIECHHs alKaHOB. KpeKWHI aJIkaHOB, pa3JIM4YHbIC BHJIbI
KpEKHHIa, MPUMEHEHHWE B MNPOMBIIUIEHHOCTH. [Imponu3 m KoHBepcusi MeTaHa,
U30MEpHU3alus aJIKAHOB.

IIpumeHeHMe U CIOCOOBLI MOJIyUYeHHUsI aJKaHOB. O0JacTH NPUMEHEHUS aJIKaHOB.
I[IpombllsieHHBIE CcHOCOOBI MOJYYEHUsI aJKaHOB.: MOJYYEHHUE U3 IIPUPOJTHBIX
WUCTOYHHUKOB, KpPEKUHI mnapaduHOB, MNOJYyYEHHE CHHTETHYECKOro OeH3MHa,
razudukanus yrisi, THApUpOBaHUE alikaHOB. JlaGopaTopHble cHocoObl IOJYyYE€HUs
aJIKaHOB: CHUHTE3 Bloplia, n1ekapOOKCUIUpPOBaHUE, THAPOJIN3 KapOuaa aTtOMUHHUSA.

HukioajqKkaHbl. [ OMOJIOTHYECKUN P/ U HOMEHKJAaTypa HHUKJIOAJIKAHOB, HX
obmass ¢dopmyna. [loHsiTHE O HANPSHKEHUM LHUKIA. M30Mepusi HNUKIOAIKAHOB!
MEJXKKJIacCOBasi, yIJIEpOJHOIO CKeJleTa, reoMmerpudeckasi. I[lonmydyenue n pusndeckue
CBOMCTBaA NMKJIOAJIKAHOB. XHMMHYECKHE CBOMCTBa LHKIOadKaHOB. Crienmuduka
CBOWCTB IUKJIOAJIKAHOB C MaJIbIM pa3MepoM IMKJa. Peaknuu NpUCOECAUHEHUs U
paayKagbHOIO 3aMEIEHUSI.



Hdemoncmpauuu

Mogaenu MoneKyJI MeTaHa, IPYTruxX aJIKaHOB, Pa3IUYHBIX KOH(MOpMaui
nukiiorekcana. PacrBopenue napaguHa B OCH3UMHE U UCIIapEHUE PACTBOPUTEIIS U3
cMmecH. [1naBnenue nmapaduHa U €ero OTHOUICHUE K BOJIE (PaCTBOPUMOCTH, MIJIOTHOCTB,
cMauuBaHue). Pazagenenue cMecu O€H3MH — BOJ1a C IIOMOIIBIO JAEIUTEIILHOH BOPOHKH.

I'openne merana, npomnaH-OyTaHOBOH cMmecHu, NnapaguHa B YCJIOBHUAX H30BITKA U
HenocTaTKa KHCJI0pOJaA. B3pelB cmecu MeTaHa C BO3LYXOM M XJOPOM.
BoccranoBieHHe — OKCHIOB  TSDKEIBIX — MeTauioB  mapaduHoM.  OTHoOUIeHHE
UKJIOreKCcaHa K OpOMHOM BOJIE€ U pacTBOPY II€pMaHIraHaTa Kajausl.

Jlabopamopuvie onvimbl
HN3rorosieHne Moaesieil MOJIEKYJI AJIKAHOB U FaJIOT€HAJIKaHOB.

H3rorosnenue napaduHUpOBaHHOIN OyMaru, HUCIBITAHUE €€ CBOMCTB. OTHOLIECHUS K
Bozie 1 >xupamM. OOHapy>KEHUE BOJIbI, CaXKU, YIJICKUCIOrO ra3a B IPOAYKTaxX TOPEHUs
cBeud. (O3HAKOMJIEHHE CO CBOMCTBAaMHU TBEpAbIX MapadUHOB: IUJIABJIEHUEM,
pacTBOPMMOCTBIO B  BOJE M  OPraHUYECKUX  PaACTBOPUTENISX, XHUMHUYECKOU
WHEPTHOCThIO (OTCYTCTBUEM B3aMMOJEHCTBUA € OpOMHOM BOJOM, pacTBOpamMu
epMaHraHaTa KaJus, THAPOKCHJAa HATPHUsI U CEPHOM KHUCIJIOTHI).

Ipakmuueckoe 3ansamue Ne 2.

Ilonydyenue MeTaHa U U3y4YE€HHUE €ro CBOWCTB: MOPEHUs, OTHOIIEHUsI K OpOMHOMI
BOJIE U pAaCTBOPY IIEpMaHraHaTa KaJjius.

1.3. Omunenosvie u ouenogvie y2neeo0opoobl

I'omousiornyeckuii psii ajJKeHOB. DJEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJbl 3THJIEHA U aJIKeHOB. 'oMosiornueckuii psa 1 odmas ¢gopMyJia ajJKeHOB.
N3omMepuss STUIIEHOBBIX YIUVIEBOAOPOAOB. MEXKKJIACCOBAasl, YIJICPOAHOIO CKEJIETa,
MOJIOXKEHUsI KpaTHOM CBsA3M, reomerpuyeckas. OCOOEHHOCTH HOMEHKIIATypPhbl
3TUJIEHOBBIX YIJICBOJOPOAOB, Ha3BaHUsl BaXHEUIIMNX paJUuKaIoB. PDHU3HUECKHE
CBONCTBA aJIKEHOB.

XuMHu4yecKkue CBOMCTBAa aJKeHOB. DJICKTPOPUIBHBIM XapakTep peakIvid,
CKJIOHHOCTb K peakIMsIM IIPUCOCANHEHUsI, OKHUCIIEHUsI, noauMepuzanuu. IIlpasuio
MapkOoBHHUKOBa U €Tr0 JJIEKTPOHHOE OOocHOBaHWE. Peaknmu rajaoreHupoOBaHUS,
TMIPOrajJOreHUPOBAHUS, THIApAaTalluM, THAPUPOBaHMA. MexanusMm Ap-peakuui.

Ilonsatue o peaknusix noauMmepuszauuu. I'opeHue ankeHoB. Peakiium OKHUCIICHUsI B
MSTKHX M )KE€CTKUX ycioBUsiX. Peakniusi Barnepa u ee 3HaueHue j11 OOHapy KEHU s
HEIPEAEIIbHBIX YTJIIEBOJAOPOAOB, IOJIYYEHUs ITINKOJIEH.

IIpyumeneHre M CcHocoObI MOJY4YEeHHsI AaJIKeHOB. lIcronb30BaHHE BBICOKOM
pEaKIIMOHHOW  CHOCOOHOCTHM  aJKEHOB B XMMHWYECKOW  HPOMBIIIJIEHHOCTH.
IIpumenenue o»sTuieHa W nOponuieHa. [IpoMbllIeHHbBIE CIIOCOOBI  MOJyYE€HUs
allkeHOB. Peaknuu neruapupoBaHUsl UM KpEKMHTra aJIkeHOB. JlaGopaTopHble criocoObI
MOJIYYE€HHUSI aJIKEHOB.

AaxkaaueHnsl. [TousiTie n ki1accuuKkalms TMEHOBBIX YTIJIEBOIOPOI0B O B3AaUMHOMY
PacloJIO)KEHUIO KpaTHBIX CBsI3ed B MoJieKyJie. OCOOEHHOCTH »JIEKTPOHHOIO U
IIPOCTPAHCTBEHHOI'O CTPOEHMSI COIPSDKEHHBIX OUEHOB. IloHsATHME O T-3JIEKTPOHHOMUI
cucrteMe. HomeHkiaTypa J1ME€HOBBIX yIJI€BOAOPOIOB.

OCOOCHHOCTH XUMHYECKHX CBOMCTB COTIPSPKEHHBIX JIHUEHOB KaK CJICACTBHE HX
JIEKTPOHHOTO cTpoeHus. Peakiiun 1,4-nipucoenunenusi. [lonumepusanus TUEHOB.
CnocoObl TIOJTyYE€HHsI AHUEHOBBIX YyTJIeBoAoposoB: padorel C. B. JleOGenena,
JAETUJIPUPOBAHUE AJIKAHOB.

OCHOBHBbIE NOHATHUS XMMHHU BbHICOKOMOJIEKYJISIPHBIX COeIMHEHM I (HA mpuMepe
NPOAYKTOB MOJUMEPU3ALUU AJIKEHOB, AJIKAAUEHOB U UX Ir'aJIOT€HINIPOU3BOJIHbIX).



Monomep, TmoMMep, peaknus IMOJUMEpU3allMM, CTENeHb IOJMMEpHU3aluy,
CTPYKTYPHOE 3BEHO. THIBl MNOJIMMEPHBIX IIETNEH: JIMHEHWHbIC, pPa3BETBICHHBIE,
cumuteie. [lousitTue o crepeoperynasipHbix noaumepax. llomuMepsl TepMOILIIaCTUYHBIC
U TepMopeakTuBHbIE. lIpenacraBienue o miacTtMaccax u snacromepax. IlomusTunen
BBICOKOTO M HHM3KOIo J[JaBJICHUs, €ro CBOWCTBa M nOpuMeHeHue. Karanuzatopbl
Hurnepa-Harra. IHonunpomnuseH, ero NPUMEHEHHE u CBOMCTBA.
I'anorenconepxamue IIOJIUMEPBHI: TedIoH, MOJUBUHUIXJIOPU. Kayuyku
HaTypaJbHbIH U cuHTeTHdeckue. Comomumepsl (OyTaJaMEHCTHPOJIBHBIN Kaydyk).
Bynkanuzaims kaydyka, pe3vHa U 200HUT.
demoncmpayuu

Mogenn MOJIEKyd CTPYKTYPHBIX M HOPOCTPAHCTBEHHBIX H30MEPOB AJKEHOB U
ankagueHoB. Kommekuuss «Kayuyk wu  pesunHa». JlenmommmMmepusanusi KaydykKa.
Cry1eHyue MJIICYHOTO COKa Kay4yKOHOCOB (MoJjio4asi, OlyBaHYHUKOB, (hUKyca).
Jlabopamopnvie onvimol
OOHapy>keHHue HETIPeaeIbHBIX COCIMHEHUN B KepocuHe, ckumnuaape. O3HaKOMICHUE
c oOpa3namMu IOJUAITHIIEHA U TIOJUIIpOoITMIieHa. PacriosHaBanue oOpa3IoB ajdKaHOB U
AJIKEHOB.

Ilpaxkmuueckoe 3anamue Ne 3.

Ilonyuenue 3TUIeHA AerUpaTalued 3TUIOBOrO CIIHPTA.

B3aumonetlictBue 3TuieHa ¢ 6poMHON BOJOM, pacTBOPOM I€pMaHraHaTa Kajusl.
CpaBHEHHE TUIaMEHHU ATUJICHA C TUIaMEHEM IIPEACIbHBIX YTJIEBOJIOPOI0B
(MeTaHa, mponaH-OyTaHOBOM CMECH).

1.4.Ayemunenosvie yane6000poosbl

I'omosiornyeckuii psiy AJKHHOB. DJICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHUE
areTWwiIeHa U JIPYTUX aJKHHOB. ['oMoJiormdeckuii psig u oOmast popmMmylia alKWHOB.
Homenknatypa  aneTUIEHOBBIX  YIJIEBOJIOPOJOB. N3omepusi  MexkiiaccoBasi,
YIJIEPOJHOI'O CKEJIETA, MOJIOXKEHHUsI KPAaTHOM CBSI3U.

XuMnuyeckKkue CBOWCTBA U MNpPHUMeHeHHE AJTKMHOB. (OCOOEHHOCTH peakIui
OPUCOEIUHEHUsST MO TPOMHOM yriepoa-yriaepoaHoul cBsi3u. Peaknus Kyueposa.
IIpaBniio MapkOBHHMKOBAa NPHUMEHHUTEIBHO K anerwieHaM. [loaBmKHOCTB aroma
Bogopoaa (KUCIOTHBIE CBOMcCTBa ankuHOB). OKHUCIEHHE aJIKUHOB. Peakius
3enuHckoro. [IpuMeHeHne aneTHIICHOBBIX YTJIEBOJIOPOIOB. llommBUHMIALIETAT.

IMonyyenue anxkunoB. [lonydeHue aneTuieHa MUPOIIU30OM METaHa U KapOHWIHBIM
METOJ/IOM.

Hdemoncmpayuu
Moaenu MOJEKyJIbI all€TUJIIEHA U APYTUX aJIKHHOB.

ITonyuenue areTusieHa U3 KapOuJa KajdbIHs, O3HAKOMJIEHUE C (PUIUUYECKUMH U
XMMHUYECKUMHU CBOMCTBAMHM alleTHUJICHA:
pacTBOPUMOCTBIO B BOJIe, TOpPEHHUEM, B3aUMOJICMCTBHEM C OpPOMHONM BOJOI,
pacTBOpoOM TiepMaHTaHata Kaius, coissmu meau (1) u cepebpa.

Jlabopamopnuiit onvim
N3roroBnenue Mojiesieii MOJIEKYJI AJIKHWHOB, UX U30MEPOB.

1.5.Apomamuyeckue yene6o00opoosi

TI'omosiornyeckuid psig apeHoB. beH301 kKak nmpenacraBuTeNlb apeHOB. Pa3zBurtune
npeJicTaBieHuit o crpoeHud OeH3osa. CoBpeMeHHbIe TIpeACcTaBJIEHHUST 00

3JIEKTPOHHOM u OPOCTPAHCTBEHHOM CTPOECHUU OcH30I1a. OOpa3zoBaHue
apoOMaTHYECKOM 7T-CUCTEMBI. ['omMoyiorm OeH30J1a, ¢WX HOMEHKJATypa, oOImas
popmyna.

Homenknatypa s Jau3aMeni€eHHBIX NOPOM3BOAHBIX O€H3o0/a: opmo-, mema-,
napa-pacnoiioKeHue 3aMeCTUTEJICH. du3nyeckKue CBOMCTBa apeHOB.
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XumMunuyeckue cBoiicTBa apeHoB. llpumepsnl peaknui 3JeKTpPOPUIBHOTO
3aMEIIeHUs. TaJIOTeHUPOBAaHUsI, aJKWIUpoBaHUs (katanuszatopbl Ppugernss —
Kpadrca), wnHurpoBanwus, cyiabpupoBaHus. Peakumm TrUApUPOBaAHUS U
OpUCOCAUHEHHUS XJiopa K OeH3o0iy. OCOOEHHOCTU XHMMHUYECKUX CBOWCTB
roMoOJIOTOB OcH30J1a. B3amMHOE BIIMSIHHE aTOMOB Ha HOPHUMEPE TOMOJOTOB
apeHoB. OpueHTalMs B peaKUsIX IeKTpOoPUIbHOro 3amenieHusi. OpueHranTsl |
u Il pona.

IIpuMeHeHue M NMoOJIyYeHHe apeHoB. [IpupoaHble HCTOYHHUKHA apOMAaTHUYECKUX
YIJIEBOJAOPOJAOB. ApomMaTu3alusl ajKaHOB M LHKJIOAJKaHOB. AJIKMJIMPOBAHUE
OeH3zouna.

HHdemoncmpayuu
[ITapocTep>kHEBbIE U OOBEMHBIE MOJIEJIM MOJIEKYJI O€H30JIa U €ro TOMOJIOTOB.
Pa3znenenne cmecu O€H30J1—BOJ1a C TIOMOIIBIO AEIIUTEIBHON BOPOHKH.

PacTBopsitomiass  criocoOHOCTh  OeH30J1a  (IKCTPAKLUsl OpPraHUYEeCKUX U
HEOPraHWUYECKUX BEIISeCTB OCH30JIOM W3 BOJHOTO pacTBoOpa Hoaa, KpacuTenei;
pacTBOpeHHe B O€H30ji€ BELISCTB, TPYAHOPACTBOPUMBIX B Boae (cephl,
OeH30MHOU KHCaoThI). ['opernue 6en3zona. OTHOIeHNe 6eH301a K OpPOMHOI BOJIE,
pacTBOpy nepmanraHara kanusi. [lonryyenue HUTpoOeH301a.

O3HakoMJIeHUE C buznueckumu cBOlicTBaAaMHU apoMaTHUYECKUX
YIJIEBOJOPOAOB € MCIIOJb30BaHUEM pacTBoputensa «ConbBeHT». M3roroBinenue u
HWCMOJIb30BaHUE MpOCTeHmero npudopa jist XxpoMaTtorpaduu.

ITonyuenne  OeH3oJla  AEKapOOKCHWIIMPOBAaHUEM  OEH30MHOM  KHUCJIOTHI.
I[Tonyuyenue u paccioeHue 3MyJibcuu OeH3o0i1a ¢ BoJoM. OTHolIeHue OeH30ja K
OpoMHO# BOJie M pacTBOpPY IIEepMaHraHaTa Kajusl.

1.6.IIpupoonvie ucmounuxu yaneso0opooos

Hed1s. Haxoxxaenue B IpUpoOjie, COCTaB M (PHU3HUYECKHE CBOWCTBA HE(PTH.
TonnmBHO- 3HepreTudeckoe 3HaueHWe HedTH. [IpomMbinuieHHass TtiepepadoTka
HeTn. Pexktudukamus HedTH, OCHOBHBIC (pakOuu €€ pas3JieJICHUus, HuX
ucnoJib3oBaHue. Bropuunast nepepaboTka HedTenpoaykToB. Pextudukamus
Ma3zyTa TIpU yMEHbIIEHHOM naaBieHuu. KpekuHr HedTenpoaykToB. Paszmuunbie
BUJBI  KpekuHra, padorer B. I. IllyxoBa. WM3omepuzamus  ajJKaHOB.
AJIKMIIMPOBAaHUE HENPEJENIbHBIX YTJIE€BOJAOPOJOB. PudgopMuHr HedTEenposyKTOB.
KauecTtBO aBTOMOOMIIBHOTO TOomJIMBa. OKTaHOBOE YHCIIO.

IIpupoanbiii 1 NOnMyTHBIM HedTsAHON ra3pl. CpaBHEHUE cocTaBa IIPUPOJHOIO U
HOITyTHOT'O Ta30B, UX MPAKTUYECKOE HCHOJIb30BaHUE.

KamMmenHsblii yroab. OCHOBHBIE HalPaBJIEHUs HCIIOJb30BaHUS KaMEHHOTO
yriasi. KokcoBanue KaMEeHHOro yrJjisi, BaKHEUIINE IMPOJAYKTBhI 3TOro ITpolecca:
KOKC, KAMEHHOYTOJIbHAsI CMOJIa, HaACMOJIbHast Boaa. CoeluHEHMs], BbIIEIIsIEMbIE
U3 KAMEHHOYTOJIbHOU cMOJIBL. [ IpoayKThI, TTOJTydaemMsble U3 HaJICMOJIBHOM BOJIBI.

DKOJOTUYECKHE ACTIEKThI JOOBIYH, TepepabOTKH U UCIOJIb30BAHUS TOPIOYUX
UCKOIIa€MBbIX.

Hdemoncmpayuu
Komnekuus «llpupoaHele HCTOYHUKH YTIIEBOAOPOA0B». CpaBHEHHUE IPOLIECCOB
ropeHust He(TH U IPUPOTHOTO raza. O6pazoBaHue He(PTIHOM IIJIEHKH Ha
MOBEPXHOCTH BOIbI. KaTanurtuueckuii KpekuHr napaduHa (M1 KEpOCHHA).
Jlabopamopnvie onvimolt
OmnpeneneHre HAIMYUS HEOPEAEIbHBIX YIII€BOJOPOJIOB B OCH3MHE U KEPOCHHE.
PactBOpHUMOCTE pa3iInyHBIX HEPTENPOAYKTOB (O€H3UHA, KEPOCHHA, IU3EIIHLHOTO
TOIUIMBA, Ba3eJnHa, napaduHa) Ipyr B Jpyre.

1.7. I'uopokcunvuvle coeourneHus
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Crtpoenue u kiaaccupukanuss cnuproB. Knaccudpukauuss coupToB MO THUITY
YTJIEBOAOPOAHOTO paJuKallia, 4YHCIy THAPOKCWIBHBIX TIPynHn W THILy aTroma
YIJIEpOJa, CBSI3aHHOIO € THJAPOKCWIBHOW  rpynnoil.  DJEKTPOHHOE U
OPOCTPAHCTBEHHOE CTPOCHUE THUIAPOKCHIBHOW TIpymIibl. BiunsHue crpoeHus
COUPTOB HAa HX (PHU3UYECKHE CBOWCTBA. MEXMOJIEKYIIpHasi BOJIOPOJIHAS CBS3b.
I'omosornueckuii  psig  HOpenenbHBIX OJHOATOMHBIX CHUPTOB. M3omepus un
HOMEHKJIaTypa aJKaHOJIOB, UX oOmas dopmyla.

X¥MHUYecKHe CBOHMCTBA AJIKAHOJIOB. PeakIlMoHHasi CIIOCOOHOCTh MHpeAeiIbHBIX
OJITHOATOMHBIX CHUPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OpPraHUYE€CKHX
U  HEOPraHMYECKUX CcOoeJquHeHul, coaepkamux OH-rpynny: Kwucior,
OocHOBaHUM, aM@POTEpPHBIX CcoeauHeHUuW (BOoAbI, cOUPTOB). Peakuwuw,
NOATBEPXKAAOIINE KHCJIOTHBIE CBOWCTBA cHUpPTOB. Peakunum 3amemeHus
T'UAPOKCHUIIBHOMN I'PYIIIHL.

MexxMmouekyJisipHasl Aerujparanusi CIIMPTOB, YCIOBHsI OOpa30oBaHUsI HPOCTHIX
3¢pupoB. CiioxkHBIEC 2(PUPHI HEOPTaHUIESCKUX U OPTAHUYECKUX KUCIOT, pEaKIIuHA
srepuPpukanmuu. OKUCICHUE U OKUCIUTEIBHOE JErUIPUPOBAHUE CITUPTOB.

Cnoco0bl moJiydeHMsi cnuMproB. ['maponus ranoreHajnkaHoB. ['uaparanus
aJIKEHOB, YCJIOBUSI €€  IIpoBeJleHus.  BoccraHoBiieHHe  KapOOHMJIBHBIX
COEJIMHEHUU.

OTaesibHBIC NPEeACTABUTEIM AJKAaHOJOB. METaHOJI, €ro IPOMBIIIIEHHOE
HOJIyd€HUE UM NPUMEHEHHE B IIPOMBIIUIEHHOCTU. buonornuyeckoe naencTBue
meTtaHosa.  Cnoeuuduueckue  cnocoObl  HOJIyYE€HHMsT  ATHJIOBOIO  CHUPTA.
Du3noI0rnuecKoe JAEeUCTBHE DTAHOJIA.

MHuoroaromHuslie cnupThbl. M30Mepuss 1 HOMEHKJIATypa NpeacTaBUTEIIEH 1By X-
U TPEXaTOMHBIX cOUPTOB. OCOOEHHOCTU XMMHUECKHX CBOMCTB MHOI'OaTOMHBIX
CHUPTOB, UX KaUECTBEHHOE OOHapy>KEHHUE.

OTtnenbHBIE  TIPEACTABUTEIW. OTHICHTJIMKOJIb, TJIMIEPUH, CIIOCOOBI HX
MOJIy4YE€HHsI, NPAKTUYECKOE ITPUMEHEHHUE.

®eHoJ1. DIJIIEKTPOHHOE U HOPOCTPAHCTBEHHOE cTpoeHue ¢eHosna. B3aumnoe
BJIMSIHUE apOMAaTHYECKOTO KOJbILA U I'MAPOKCUIIBHON I'PYNIIbI.

XuMuueckue cBoicTBa (eHosia KaKk PYHKIUSI €ro XUMHYECKOIO CTPOCHMS.
BpomupoBanue ¢deHona (KauecTBEHHasi peaklMsl), HUTpOBaHUE (ITMKPUHOBas
KHCJI0Ta, €€ CBONCTBA U NpuMeHeHune). O0pa3zoBaHHE OKPaAIEHHBIX KOMITJIEKCOB C

noHom Fe3+, ITpumenenue penomna. [lonyuenune penosna B NpOMBIIIIIEHHOCTH.

Hdemoncmpayuu

Mopaenu MoieKyJsl COHUPTOB U (PEHOJIOB.

PacTBOpHMOCTh B BOJI€ aJIKAaHOJIOB, dTUJICHTJIMKOJIA, IJIMLIEpUHA, (peHoa.
CpaBHEHHE CKOPOCTH B3aUMOJICUCTBHUSI HATPHUsl C ATAHOJIOM, IIPOITIAHOJIOM-Z,

2-MeTHI- mponaHoaom-2, riuiepuHoM. [Tomydenne 6pomaTana U3 dTaHOA.

BriTtecHenue ¢enona u3z eHonsita HaTpUs yroJbHOM KuciaoToil. Peakiius

(penona ¢ ¢popmanpaerngom. KauectBeHHble peakiinyu Ha PEHOII.

3aBUCHMOCTH PacTBOPUMOCTH (peHOoJIa B BOJIE OT TeMIlepaTyphbl. Bzaumoieiicteue

(penona c pactBopom 1iesoun. Pacrio3znaBanue pactBopoB (eHOJIsiTa HATpUs U

KapOoHaTa HaTpus (6apOOTa)k BBIJIBIXa€MOTO BO3/AyXa WIH JEWCTBUE CHUIIbHOM

KuciaoThl). Pacnmo3HaBaHue BOJHBIX pacTBOPOB (eHosa U TIHULEepHHA.

Jlabopamopnusie onvimol

Pextudukanus cmecu > TaHOJI—BO/A.

OOHapy>keHHe BOJIbI B a3€0TPOITHON CMECH BOJbI U 3THIIOBOT'O CIIUPTA.

Ilpakmuueckoe 3anamue Ne 4.

HN3yueHue pacTBOPpUMOCTH CITUPTOB B BOJIE.
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OKUCJIEHHE CITUPTOB PA3JIUYHOTO CTPOCHUS XPOMOBOU cMmechio. [lomydenue
nudTHIIoBoro 3¢upa. [lomydyenue ravuepara Meau.

1.8. Anvoecuowvt u kemomwl

I'omosiornueckue psabl ajdbJAerui0oB M KeTOHOB. [loHsATHE O KapOOHUIIBLHBIX
COCOUHEHUSAX. ODJIEKTPOHHOE CTPOCHHE KapOOHWIbHOW rpynnbl. M3omepus wu
HOMEHKJIaTypa aJIbAeTUJIOB MU KeTOHOB. du3nyeckue CBOMCTBA KapOOHUIBHBIX
COECJIMHECHUU.

XumMuyecKkue CBOMCTBA aJIbJAeruJ0B U KeTOHOB. PeakimoHHasi CMOCOOHOCTH
KapOOHWJIbHBIX CO€JMHEHUM. Peaknuu OKHCIEHUs aJibJICTHAO0B, Kade€CTBECHHBIC
peakuuMu Ha anbAeTHAHYIO Ipynily. Peaknuu mOIWKOHIEHCAIIMU: OOpa3zoBaHHE
(penonopopmanbaeruIHbIX CMOJL.

IlpuMeHeHHe M MOJyYeHHE KAPOOHWJIbHBIX coeauHeHuii. IIpumeHeHue
aIbJIETUJIOB U KETOHOB B OBITY W NPOMBINUICHHOCTH. AJIBASTUABI U KETOHBI B
npupoae (ddupHbie Mmacia, hepomonsbl). [TonyyeHne kapOOHUIBHBIX COCIMHEHUN
OKHCJICHMEM CHOUPTOB, THApaTallMed aJIKWHOB, OKHMCJIEHUEM YTJIEBOJIOPOIOB.
OtaenbHbIC TIPEACTABUTENN AJIBACTH/IOB U KETOHOB, clieu(UyUecKre cnocoObl X
OJIyYE€HHsI U CBOMCTBA.
emoncmpauuu
[ITapocTep>kHEBBIE U OOBEMHBIC MOJICTA MOJICKYJI alibJACTUAOB U KETOHOB.
I[TonydyeHue yKCyCHOro ajbJIeruja, OKHMCJIEHUE 3TaHOJIa XPOMOBOU CMECHIO.
KauecTBeHHBIE peakliuy Ha aJbJACTUAHYIO I'PYIILY.

Jlabopamopnvie onvimol
OKmucCJIeHHE 3TaHOJIa B 3TaHallb PaCKaJICHHOW MEOHOW MPOBOJIOKOM.

IMonydenue peHonopopMaIBbICTHAHOTO TToJIMMepa. PacniosHaBaHue pacTBopa
arieToHa u (popmannHa.

IIpaxkmuueckoe 3anamue Ne 5.

MN3yuyenne BOCCTAaHOBUTEJIBHBIX CBOWCTB albJACTHUAOB. PEAKIUS «CepeOpPsSHOTro
3epKajia», BoccTaHoBlieHHe ruapokcuaa meau (11).

B3aumoneticteue popmanbaerusia ¢ ruApOCyIb(PUTOM HATPUS.

1.9. Kapb6onosvie kucnomor u ux npouzeoonvie

I'omosiornyeckuii psig npeaeJbHbIX OJAHOOCHOBHBIX KAapPOOHOBBIX KHCJIOT.
ITonsaTne o KapOOHOBBIX KHCJIOTaX W WX KiaccuukKanus. DISKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOCHHE KApOOKCHJIBHOM Tpynmbl. [omosiorudeckuii  psia
HpeZeJIbHBIX OJJTHOOCHOBHBIX KapOOHOBBIX KUCJIOT, UX HOMEHKJIaTypa U U30MEpHUs.

MexxMoneKyJIsipHbIe BOAOPOJIHBIE CBSI3M KapOOKCHIIBHBIX TPYIII, UX BJIHUSHUE Ha
(puznueckue cpoiicTBa KapOOHOBBIX KHCJIOT.

XuMHu4YecKHe CBOMCTBA KapOOHOBBIX KHMCJOT. Peaknuu, WUIIOCTPUPYIOIIUE
KHMCJIOTHBIE CBOWCTBA MW HX CpaBHEHHE CO CBOMCTBAMHM HEOPTraHUYECKUX KHCJIIOT.
OOpa3zoBanue (yHKIIMOHAIIBHBIX MOPOU3BOJIHBIX KapOOHOBBIX KHUCHOT. Peakuum
sTepuduKauu. AHTUIPUIBI KAPOOHOBBIX KHCIIOT, UX ITOJIyY€HHE U NPUMEHEHHUE.

Cnoco0b1 nmoJiydeHusi KapOOHOBBIX KHCJIOT. OTAe/bHBbIC NPEACTABUTEN U HUX
3HaueHue. OOIME CIOCOOBI TOJIyUYCHHs: OKUCIEHHUE aJIKaHOB, aJIKEHOB, TEPBUYHBIX
CIIUPTOB, AalbJAeruJioB. BakHelIIne npeacTaBUTEeIN KapOOHOBBIX KHCJIOT, UX
Ouosiormyeckass pojib, crHeHudUyeckue CcrnocoObl TMOJIydyeHHUs, CBOMWCTBA U
IPUMEHEHUE MYPaBbUHOUN, YKCYCHOM, NAJILMUTUHOBOU U CTEAPUHOBOM; aKPUJIOBOU U
METAaKPUJIOBOM; OJICMHOBOM, JIMHOJEBOW W JIMHOJICHOBOMW; IIaBEJeBOI; OEH30MHOU
KMCJIOT.

Caoxuble 3¢pupsbl. CTpoeHHE U HOMEHKJIaTypa CIOXKHBIX 3(PpHUPOB, MEKKJIaccoBast
nu30Mepusi ¢ KapOOHOBBIMHU KUCTOTaMU. CIOCOOBI MOJTYyYSHHUSI CIIOKHBIX Y(PUPOB.
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OO0OpaTUMOCTh peaknuu STepUPHUKAIUU U (PAKTOPHI, BIHUSAIOIINE HA CMEIICHHUE
paBHOBecusi. O0pa3zoBaHue CI0XKHBIX o3 Pupos. [lomustunenrepedranar. JlaBcan
KaK IPEeJACTAaBUTEIb CUHTETHYECKHNX BOJIOKOH. XMMHWYECKHE CBOMCTBA U IPUMEHEHUE
CJIO>KHBIX 2(PUPOB.

Kupsbi. Kupsl kak cioxsble 3¢upsl riauuepuHa. KapOoHOBBIE KHCIOTHI,
BXOJIAILIIUE B COCTAaB XHPOB. 3aBHUCUMOCTh KOHCHUCTEHIIUU >XUPOB OT HX COCTaBa.
XumMuueckue CBOMCTBAa  JKHUPOB: TUIPOJIN3, OMBLIEHHUE, T'UJIpUPOBAHHUE.
Bbuonoruueckasi poiab )XHUPOB, UX HCIIOJIB30BaHUE B OBITY U NPOMBIIIICHHOCTH.

Couin kKapOOHOBBIX KHCJOT. Mbuia. CriocoObI MMOJTYYSHHUST COJIEH: B3aUMOJIEHCTBUE
KapOOHOBBIX KHCJIOT C METaJUIaMH, OCHOBHBIMHU OKCHJIAMH, OCHOBAHUSIMH, COJISIMU,
MISJIOYHOW THPOIU3 CIIOXKHBIX 3(PUPOB. XUMHUUECKHUE CBOMCTBA COJIEH KapOOHOBBIX
KHUCIIOT: THIPOIN3, PpEeaKmuu HOHHOTO oOMeHa. Mpuia, CYHIHOCTh MOIOIIETro
nerictBus. OTHOLIEHUME MbLIa K KECTKOM Boje. CMHTETHYECKHE MOIOIIUE CPEJCTBa
— CMC (neTepreHTbl), HX NPEUMYIIIECTBA U HEAOCTATKH.

HHdemoncmpayuu

3HAKOMCTBO C (PU3UYECKUMHU CBOWCTBAMU BAXKHEUIINX KapOOHOBBIX KHCIIOT.
Bosronka 0eH30#HOI KHCIOTHI. OTHOIIIEHUE PAa3JIUYHBIX KapOOHOBBIX KHCJIOT K
Bozie. CpaBHeHue pH BOAHBIX pacTBOPOB YKCYCHOM M COJISHOM KHCJIOT OJIMHAKOBOM
mossipHocTU. [lomydeHrne mpusITHO NaxXHYMIEro CI0XHOTOo 3dupa.

OTHoOLIEHUE CIMBOYHOI'O, MHOACOJHEYHOI'0, MAIIWMHHOIO Macejl U MaprapvHa K
OpOMHOI BOJZIe U pacTBOPY II€pMaHraHaTa KaJlusl.

Jlabopamopnvie onvimol

BzaumopenictBue pacTBOpa YKCYCHOM KHMCJIOTBI C MAarHue€M, OKCHJIOM IIMHKa,
ruapokcuaom skeiesa (I11), pactBopom kapboHaTa Kanusi U cTeapara Kalusl.
O3HakomIIeHHE ¢ 00pa3laMu CIOXKHBIX 3(pHupoB. OTHOMIEHHUE CITOKHBIX 3(UPOB K
BOJI€ 1 OPraHUYECKHUM BellecTBaM. BrIBe/IeHUE )KUPHOTO MSITHA C TIOMOIIBIO
CJIO>KHOTO 2upa.

Ilpakmuueckoe 3ansamue Ne 6.

PacTtBOpuMOCTh pa3iIuuHBIX KapOOHOBBIX KHCIOT B Boje. Bs3aumonelictBue
YKCYCHOM KHCIIOTBI ¢ MeTauiamu. llomydeHue wu3zoaMuiaoBoro »sdupa yKCYyCHOH
KHUCJIOTHI.

Ilpakmuueckoe 3anamue Ne 7.

CpaBHEHHE CTENEHU HEHACBIIIEHHOCTH TBEPJOro MU KUJAKOro XUpPOoB. OMbLIEHHE
)kupa. IlomydyeHrne MbLIa W HU3yYEHHME €ro CBOWCTB. MNEHOOOpAa3OBaHUs, peaKIUit

HMOHHOrO OOMEHa, THUApPOJIM3a, BBIJACICHUSI  CBOOOJHBIX  JKHUPHBIX  KHCJIOT
1.10. Venesoow:
ITonsitue 006 yraesomax. Kiaccudukamus yraesogoB. MoHo-, 1u- u

noJincaxapuibl, IPEACTAaBUTENN Ka)KIOW TIpymnnbl yriieBoAdoB. buosormdeckass posib
YTJI€BOAOB, UX 3HAUEHHUE B )KU3HU YEJIOBEKa U OOlleCTBa.

Monocaxapuabl. CTpoeHME UM OINTHYECKass M30Mepusi MOHocaxapuuaos. MHMx
Kj1accuukKanus MO YMCIY aTOMOB yrjiepoJla M MNPUPOJE KapOOHWJILHOW TI'pYyMIIbI.
dopmynel dumepa u  Xeyopca Qs HM300paKEHUsT MOJIEKYJI MOHOCAaXapHuIO0B.
OtHecenue MoHocaxapusioB Kk D- u L-psany. Bakneimue npenctaBuTeIn MOHO3.

I'moko3a, cTpoeHHEe ee MOJIeKyJibl U (u3ndeckue cBoicTBa. Tayrtomepus.
XUMHUECKHE CBOMCTBA TJIFOKO3bI: pEaKIUU MO ajIbJICTUAHON TpyIire («cepeOpsiHOTO
3epKajlay, OKHUCJIIEHHE a30THOM KHWCJIOTOM, TujapupoBaHHe). PeakIuu TIIIOKO3bI Kak
MHOTOAaTOMHOT'O CITUPTa: B3aUMOJICHCTBUE TJIFOKO3bl ¢ Tuapokcugom menu (1) mpu
KOMHATHOW TeMIlepaType M HarpeBaHuU. Pa3nuuHble TUIBI OpoOXeHUs (CIHUPTOBOE,
MoJIouHOKHcIoe). ['nroko3a B mpupose. buomormueckass poib W TPUMEHEHUE
riroKo3bpl. PpykTo3a Kak H30MEp IJOKO3bl. CpaBHEHHUE CTPOEHHMSI MOJIEKYJIbl U
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XUMHUYECKUX CBOWCTB TJIIOKO3bI UM (pyKTo3bl. DpykTro3a B TMpUpoOAEe U €€
Ouosiormdeckast poib. IleHTo3pl. Pubo3a u ne3okcuprnOo3a KaK MOPEeACTaBUTEIIH
anpaorneHTo3. CTpoeHue MOJIEKYI.

Jducaxapuabl. Ctpoenue  aucaxapuaoB. Crnoco0  COWICHEHHUSI  LHKIIOB.
BoccranaBinuBaronue M = HEBOCCTAHABJIMBAIOIIME CBOMCTBa JUcCaxapuJIOB  Kak
ciencTBUe cowieHeHus nukiaa. CTpoeHHMe U XHUMHYECKHE CBOWCTBAa caxapo3bl.
TexHoJIOrMUecKue OCHOBBI NPOU3BOJACTBaA caxapo3bl. Jlakro3za mu ManpTO3a Kak
U30MEPHI caxapo3bl.

MMoaucaxapuabl. OOmee crpoeHue nonucaxapugoB. CTpoeHHE MOJICKYJbI
KpaxMmajna, aMuio3a U aMuWIonekTUH. dusnyeckue CBOIMCTBa Kpaxmaiaa, ero
HaXO0XXJCHHUE B MPUPOJEC U OuoJIorMYecKas poiib. | TMKOoreH. XMMHYECKHE CBOMCTBaA
Kkpaxmana. CTpoeHuUe »>JIeMEHTApHOro 3BEHa IEJUTIONIO3bl. BrusiHue cTpoeHus
MNOJIMMEPHON Henu Ha (PU3HUYECKHMEe M XHUMHUYECKHE CBOMCTBa IEJUIIOJIO3bI. [ maponuns
LEJUTIOJIO3b], 00pa30BaHUE CJIOKHBIX 3(UPOB C HEOPraHMYECKHUMH M OPraHUYeCKUMU
kuciotamu. IloHsiTHe 00 HMCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIEJIKE, BHCKO3E.
Haxoxnaenue B mpupoae U OuoJioruyeckas poJib LeJuIroa03bl. CpaBHEHHE CBOMCTB
KpaxMajila U LEeJJII0JIO3HbI.
emoncmpauuu
OOpa3s1bl YyIiIeBOIOB U U3JICITUN U3 HUX.

ITonmyuenne caxapara KajabLMs M BBIJICJIEHHE caxapo3bl M3 pacTBOpa caxapara
Kanblus. B3anmoieiicTBue riiroKo3bl ¢ QYKCHHCEPHUCTONW KHCIOTOM.
OTHolIeHne pacTBOPOB caxapos3bl U ManbTo3bl K CU(OH)> mnpu HarpeBanum.

O3HakomiieHHE ¢ (pU3MYECKUMH CBOMCTBAMHU Kpaxmaja W Ileuroino3bl. Habyxanue
LEeJUTI0I03bl U KpaxMana B Boje.llomyuenue tpuHuTpara nesuiroao3bl. Komnekuus
BOJIOKOH.
Jlabopamopusie onvimui
OznakomiieHHE C (DU3UYECKMMH CBOMCTBAMM TJIFOKO3bI (arredyHasi yrakKoBKa,
Tabnetkn). KHCIOTHBIN TUAPOIN3 caxapo3bl.
Ilpakmuueckoe 3anamue Ne §8.

Peakuusi  «cepeOpsstHOro 3epkajia» TJIIOKO3bl. B3aummojzeicTBue TJIIOKO3bBI C
ruapokcuaoM meau (1) mpu pa3audHBIX TeMmIiepaTypax.
JlelicTBHE aMMHa4YHOTO pacTBOpa OKcHaa cepedpa Ha caxaposzy. OOHapyKeHHe
JJAKTO3bl B MOJIOKE. JlecTBHue Hona Ha Kpaxmall.

1.11. Amunvl, amunoxuciomsl, 6eixu
Knaccudpukanusa u wusomepusi amuHoB. [loHsatue o006 amwuuax. IlepBuuHble,
BTOPUYHBIC ©W  TPETUYHBIC  aMHUHBI. Knaccudwmkammss aMUHOB 1O  THIY

YTJIEBOJAOPOAHOIO pajuKalla U YHMCIy aMHHOIPpyHNIl B MOJIEKyJe. l'omMoliormyeckue
psAAbl  OpEeNebHbIX alu@aTUYEeCKUX ¢ apoMaTUYeCKHX aMHUHOB, H30MEpHUs U
HOMEHKJIaTypa.

XuMuuyeckue CBOHCTBA aMHMHOB. AMHHBI KaK OpPraHMYECKHE OCHOBAHUs, HX
CpPaBHEHHME C aMMHAaKOM W JAPYIMMH HEOPraHWYE€CKMMH OCHOBaHUsAMH. CpaBHEHHE
XUMHUYECKUX CBOWCTB anudaTU4YEeCKUX W apomMaTHdYecKux aMuHoB. OO6pa3oBaHuUE
aMHUIOB. AHUIIMHOBBIE
kpacurenu. [lorsitue o cuHTeTHYECKUX BOJIOKHAX. [lommamMuabsl U mosmmMaMuHbIe
CHUHTETHUYECKHE BOJIOKHA.

IIpumenenue u noayyenue aMmuHoB. [lonyuenne amunoB. Pa6oter H. H. 3ununa.

AMHUHOKHUCJHOTHI. [loHsitTue 00 aMHUHOKHCIOTaX, HUX Kilaccuukamus U
crpoeHue. Onrudeckass U3oMepusi o-aMUHOKHCJIOT. HoMeHkiIaTypa aMHUHOKHCIOT.
JIBOVICTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB aMHWHOKHCJIOT M €€ IIPUYHHBI.
bunonspueie unonbl. Peakuum xonaencanuu. llentuaHas cBsA3b. CHHTETHYECKHE

15



BOJIOKHA: KampoH, ’HaHT. Kiaccudukanus BonokoH. [lomydeHue aMHUHOKHCIIOT, HX
OpUMEHEHHUE W OuoJiorundeckasi hyHKITHS.

beaku. benku kak npupoaHblie noaumepsl. llepBuunasi, BTOpHU4Ha#H,
TpEeTUYHAsI U YETBEPTUUHAS CTPYKTYpPhl O0ejkoB. DUOPUIUISIPHBIE U TJIIOOYIISIPHBIC
Oenku. XHWMHYECKHE CBOMCTBa OCEIKOB: TOpPEHHE, AeHATypalus, THIPOJIN3,
KavyeCTBEHHBIC (IIBETHHIC) peaKInu. buosornyeckue pyHKIIMU OCIIKOB, UX 3HAYCHHE.
Bbenku kak komMmmoHeHT ruinu. [IpoGiema OeITKOBOTro TOJIOAAHUS U TYTH €€ PEIICHUS.
demoncmpayuu

dusnyeckue CcBOWCTBA METHJIAaMHHA: arperaTHoe COCTOsIHHE, IIBET, 3amax,
oTHoOLIeHHWEe K Boae. lopenume wmerninamuHa. B3auMopaencrBue aHWIMHA WU
MEeTWJIaMHMHAa C BOAOM U Kkucaortamu. OkKpamimBaHHe  TKaHed  aHWIWMHOBBIMU
Kpacutreisimu. OO0HapyxeHue GyHKIHOHAIIBHBIX TPYII B MOJICKYJIaX aMHUHOKHUCIIOT.
Heiitpanuzanus IIEJIOYUN aMHWHOKHUCIIOTOM. Heiirpanuzauus KHUCJIOTBI
aMHUHOKHCIOTONU. PacTBOpeHue u ocaxJeHue OCJIKOB.

Jlabopamopnuvie onwvimot
M3roroBiieHHEe MIAPOCTEP)KHEBBIX U OOBEMHBIX MOJICIICH M30MEPHBIX aMUHOB.
PacTBOpenue 6enKOB B BOJIE M UX KOATYJISIIHSL.
OO6HapyxeHue OeKka B KypruHOM SIMIe U MOJIOKE.
Ilpakmuueckoe 3anamue Ne 9.
OOpazoBanue cojieli anuinHa. bpoMupoBaHue aHUIWHA.
Ilpakmuueckoe 3anamue Ne 10.
OOpa3oBanue cojieil riuiuHa. [lorydyeHne MeaHONW COJIM TJIHUIIMHA.
Ilpaxkmuueckoe 3anamue Ne 11.
Jenarypanus Oesnka. LIBeTHble peakiuu OEIKOB.

1.12. Azomcooeporcawue 2emepoyuriuiecKue coOeoOUuHeHUsl.
Hyxneunosvie kuciomoi

HyxkienHoBbIe KHCJIO0THI. HyKJIE€eMHOBBIE KHUCIOTBI KaK NPUPOAHBIE IOJIUMEDPSI.
Hyxkneoruasl, ux crpoenue, npumepbsl. ATD® u AJID, ux B3auMoIIpeBpalleHUE U
posib 3Toro mporiecca B npuponae. llormstne JHK m PHK. Crpoenme JHK, ee
nepBUYHAasE W BTOpUYHaAsl cCTpykTypa. Pabdorer @®. Kpuka u J[. VYorcona.
KomniiementapHocts a3zoTtucteix ocHoBaHuM. Pemmukanusa JHK. Ocobennoctu
crpoenuss PHK. Tunsr PHK n nx Ouonornyeckue ¢pyHkuuu. [ToHsTHE O TpOWMYHOM
Kose (xkomoHe). bwuocuHTe3 Oenka B KHUBOM KJleTke. ['€eHHas WHXKEHEpUusi U
ouorexHosiorusi. TpaHcreHHble GOpPMBI PAaCTEHUIH U KUBOTHBIX.
Hdemoncmpayuu
Moaenn MOJIEKYJI BaXKHEUIIINX MeTePOLNKIOB. KOJIIeKIrs re TEpOMKINYECKUX
coeaguHeHU. JlericTBUE pacTBOpa NMUPUINHA HA UHAUKATOp. B3anmoaeiictBue
NUPUIUHA C COJITHOM KucaoTton. Monens Mmonekynsl JIHK, nemoncTpanus
OPUHIMIIA KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBaHUN. OOpa31bl NPOIYKTOB
MNUTAaHUSL U3 TPAHCTEHHBIX (OPM pacTeHUU M >KUBOTHBIX. JIekapcTBa U npenaparsl,
U3rOTOBJICHHBIE METOJAaMH I'€HHOW MHKEHEPUU U OMOTEXHOJIOTHUH.
Jlabopamopnuwiit onvim
HN3rorosienrne 00bEMHBIX M HIAPOCTEPKHEBBIX MOJIEJIEN a30TUCTBIX I'€TEPOIIMKIIOB.

1.13. buonocuuecku akmusnvie coeouHenus

®epmenTbl. lloHaTne o0 @QepmeHnTax Kak o0 OHOJOTHMYECKHUX KaTajauzaropax
OenkoBoi TipupoAbl. (OCOOEHHOCTH CTPOCHHMS U CBOWCTB B CpaBHEHUU C
HEOPraHWYECKUMM KaTaJau3aTOpaMHU.

Knaccudukanmus ¢depmeHToB. OCOOEHHOCTH CTPOCHUS M CBOUCTB (PEpPMEHTOB:
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CEJICKTUBHOCTH U 3(PPEKTUBHOCTH. 3aBUCUMOCTh aKTUBHOCTH (DEPMEHTOB OT
Temriepatypsl U pH cpenbl. 3Hauenue pepmMeHTOB B OMOJIOTHU U IIPUMEHEHHUE B
HPOMBIIIJIEHHOCTH.

Buramunsbl. [lonstune o Butamuuax. Mx knaccudukanuss u obo3nadenue. Hopma
notpebieHuss BUTaMUHOB. BogopacTtBopumsbie (Ha npumMmepe ButamuHoB C, rpynnsl B
u P) um xupopactBopumbie (Ha npuMmepe BuUTaMHHOB A, D m E). ABHTaMHHO3HI,
TUIIEPBUTAMHUHO3bI U TUHNOBUTAMUHO3bI, UX TPO(PUIAKTHUKA.

I'opmonsbi. [lonsitTne o ropMoHax Kak OHMOJIOTMYECKHW AKTUBHBIX BeEIllecTBaX,
BBITIOJHSIONINX DJSHAOKPUHHYIO PETYJSILUIO JKU3HEAESITEJIbHOCTH OpPraHU3MOB.
Krnaccudukanms TOPMOHOB! CTEPOUJIBI, POU3BOIHBIE AMHUHOKMCIJIOT,
OOJUMENTUIHbIE U OeJIKOBble TOpMOHBbI. OTAEIbHbIE MPEACTABUTEIIN: 3CTPAIMOI,
TECTOCTEPOH, MHCYJIUH, aIpECHAJINH.

JlekapcrBa. [lonsaTtue o nekapcTBax Kak XHMHUOTEpArieBTUUECKHX IIperaparax.
Kparkue ucropuyeckue CBEAEHHS O BO3HMKHOBEHHH U Pa3BUTUU XUMHOTEpPAIIUHU.
I'pynnbel jekapctB: cyiabd@aMuabl (CTPENTONHN), AHTHOUOTHKH (IICHUIIUIIJINH),
aHTUITUPETUKH (aCIIMpHUH), aHaJIbIeTUKH (aHAJIBIUH). MeXaHu3M JICHUCTBUS
HEKOTOPBIX JIEKAapPCTBEHHBIX IIpPEenapaToB, CTPOCHHE MOJICKYJI, MPOTrHO3UPOBAHHUE
CBOMCTB Ha OCHOBE aHajiu3a XHUMHYECKOTrO CTpPOCHUsA. AHTHOMOTHUKH, UX
KJaccudUKalms no CTPOSHUIO, THUITy U COEKTpY JeicTtBusi. besonacHele cnocoObl
NPUMEHEHUS, I€eKapCTBEHHbIE (POPMBI.
emoncmpauuu

CpaBHenue ckopocTu pasznoxkenus HoOo non neiictBueM pepmeHTa Karanassl U

Heopranndeckux karamuszatopon: KI, FeClz, MnOs. OGpa3snsl BHUTaMHUHHBIX

nperapatoB.  [lomuBuramuubl.  Womroctpamuu — ¢ororpad@uii. JKHBOTHBIX — C
pasnuaHbBIMH  (opMaMHM aBUTAMHUHO30B. IL1akar ¢ W300pa’kKeHHEM CTPYKTYPHBIX
dbopMysr scTpamyona, TECTOCTEPOHA, ajapeHaanHa. B3auMojencTBHE ajpeHaliMHa C
pactBopom FeCl3.

benkoBas npupona nHcyJuHa (LIBETHAasl peaKlys Ha OCJIKN).

ITnakatel wian komorpaMmbl ¢ (GopMyidaMH aMuJa CyJb(PaHUIOBOW KHCIOTHI,
JUTUAPO(POIITNEBON M JOXKHOU AUTHAPOPOIHUEBON KHCIOT, OEH3UITNECHUIUIIINHA,
TeTpalUKINHA, lIepoTaKCuMa, aClIMpUHA.

Jlabopamopnulit onvim
HWcneiTaHnue pacTBOPUMOCTH aJ[peHaJIMHA B BOJE U COJISIHOW KHCJIOTE.
OOHapy>keHHue acnupUHa B TOTOBOM JIeKapCTBEHHON (opme.

Ilpakmuueckoe 3anamue Ne 12.

OOnapy>keHue BUTaMHHA A B MOJicOJIHEYHOM Macjiie. OOHapyxeHue BurtamuHa C B
sI0JIOUHOM COKE.

Onpenenenve BuTaMuHa D B pbpIObeM KHUpe WM KypUHOM KEJITKE.

JleyictBue amMuiIO3bl CIIOHBI Ha Kpaxmai. JleucrBue JOeruaporeHas’bl Ha
METHWJICHOBBIM CHHMM. JlelicTBUE KaTajia3bl Ha MEPOKCHUJ BOAOPO/IA.

2. OO1ast 1 HeopraHu4eckas XuMHs

2.1 Xumuss — nayxa o eewgecmeaax
CocraB BeniecTBa. XuUMHYeCKHE d1eMeHThI. CIOCOOBI CyIIeCTBOBAHUS XUMHUYECKUX
SJIEMEHTOB: aTOMBI, IIPOCTBIE M CJIOKHBIE BeIllecTBa. BellecTBa IOCTOSIHHOTO |
IIEPEMEHHOTO COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BeNIeCTB. BemecTBa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO cTpoeHUsA. CrocoObl OTOOpa’K€HUsI MOJEKYJI:
MOJICKYJISIDHBIE H  CTPYKTYpHBIE (POpPMYINBI, NIapOCTEpKHEBBIE W MacHITaOHBIC

npoctpaHcTBeHHble (CTioapta— bpurineba) Moaenu MoOJEeKyJI.
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N3mepenue BemecrBa. Macca aTOMOB U MOJIEKYJl. ATOMHAasi €AUHUIIA MACCHhI.
OTHOCHUTEJIbHBIE aTOMHasi W MOJIEKyJisipHass Macchbl. KoanmuyecTBO BellecTtBa M
€IMHUIbl €0 HU3MEPEHUs: MOJb, MMOJIb, KMOJIb. Uwncio ABoraapo. MousipHas
Mmacca.

ArperaTHble COCTOSIHMSI BemlecTBa. TBepaoe (KpucTajutmdeckoe W amopdHoe),
)KUJKOE U ra3o00pa3Hoe arperaTHble COCTOSIHUS BellecTBa. 3aKOH ABOraJipo U €ro
CJICACTBUSL. Mosnsipabplii 00BEM  BEIIECTB B  ra3zoo0pa3HOM  COCTOSIHUH.
OOBeMHEHHBIN Ta30BbI 3aKOH U ypaBHeHHe MeHaeneeBa— KitaneipoHa.

Cmecn BemecTB. Paznmuuus MeXAy CMECSIMHM M XHMHYECKHMM COEJIMHEHUSIMM.
MaccoBasi u o6beMHas 10U KOMIIOHEHTOB CMECH.

HHdemoncmpayuu

OnbIThI, WILUTIOCTPUPYIOIINE 3aKOH COXpaHEHHsI Macchl BemlecTB. Habop monenei
aToMOB U MoJieKyJ. HekoToprsle BeniecTBa kojmuecTBOM B 1 monb. Monensb
MOJIIPHOTO 00beMa ra3os.

Ilpakmuueckoe 3anamue Ne 13

HN3roroBienue Moaesield MOJIEKYJ HEKOTOPbIX OPraHMYEeCKUX W HEOPraHUYECKHUX
BemiecTB. OYnUCTKa BEMISCTB (QMIBTPOBAHHUEM W JIUCTHWILIAIHCH. OYHWCTKa BEIISCTB
nepeKpUucTaILIN3aALUCH.

2.2. Cmpoenue amoma

ATOM — cJaoxHasa 4vacTuna. JlokazarenbcTBa CIIO)KHOCTU CTPOCHHMSI aToMa:
KaTOJHBIC U PEHTTCHOBCKHUE JIydH, (PoTod(P(PEKT, paaIuOaKTUBHOCTD, DJICKTPOIIN3.

Ilnmanerapnas mopaens aroma 3. Pesepdopna. Crpoenue aroma no H. bopy.
CoBpeMEeHHbIE TMIpeAcTaBie€Husi O cTpoeHuu aroma. KopnycKyasipHO-BOJIHOBOM
JIyaJiu3M 4acTHll MUKPOMHUpA.

CocraB aromMHOro saapa. HykioHbI! TpoTOHBI U HeWTpoHbl. HWM30TOmBl M
HYKJIHJbL. Y CTOUYUBOCTH SIAED.

DJIeKTPOHHAasA o000JI0uKa aToMoB. IloHATHE 00 3JEKTPOHHOM opOuTaAIu U
9JIEKTPOHHOM oOsake. KBanTOBBIE 4YwWcia: TJiaBHOE, opOuTanbHOEe (IMOOOYHOE),
MarHuTHOE€ U CHUHOBOE. PacmpeneneHue 3JICKTPOHOB I10 DHEPTETHUYECKUM YPOBHSIM,
HOAYPOBHSIM MW OpOUTaIsIM B COOTBETCTBHUU C MPUHIIUIIOM HaWMEHBIIIEH SHEPTHUH,
npuHiunioM Ilaynmn u mpaBunom ['yHma. DnekTpoHHbIE KOH(UTypamuu aToOMOB
XMMHUYECKHUX 3JIEMEHTOB. BajleHTHbIE BO3MOKHOCTH ATOMOB XHUMHYECKHUX 3JIEMEHTOB.
DnekTpoHHAas Ki1acCuUKAIAI XUMUYSCKHUX dJIEMEHTOB: S-, P-, d-, f-aj1eMeHThI.
Hdemoncmpayuu
dotorpdext. Moaenu opOutaneit pazauuHoil GOpMBI.

Jlabopamopnuwiit onvim

HalOnronenue CHnekTpoB HCIYyCKAaHUsI W TIOTJIOMICHUS COCIUHEHUNW XHUMHUYECKUX
3JIEMEHTOB C ITIOMOLIBIO CIIEKTPOCKOIIA.

2.3.  Ilepuoouuecxuii 3akon u Ilepuoouueckas cucmema XUuMuUueckKux 31emMeHmos
J1. Y. Menoeneesa

OTKkpbITHE NepuoaANIeCcKoro 3aKOHA. I[Mpenmockiiku: HAKOMJIEHUE
¢dakTonoruyeckoro marepuana, pabotrel npemamectBeHHUKOB (M. B. [leGepeiinepa,
A.D. lllankyptya, k. A. Heronenzaca, JI. FO. Meiiepa), cbe3n xumukoB B Kapicpyo,
auuyHocTHble kauectBa J[. WM. MenneneeBa. OtkpeiTue JI. WM. MenaeneeBbiM
Ilepnoanueckoro 3akoHa.

Ilepuoauyeckuii 3akK0H M cTpoeHue atoma. M3otomnbl. COBpeMEHHOE IMOHATHE
XUMHUYECKOTO dAJIeMEeHTa. 3aKoHOMepHOCTh [. Mosznmu. CoBpemeHHast (GopMyIHpOBKa
Ilepuoanueckoro 3akonHa. Ilepumoanueckasi cucrema u crpoeHue aroma. Puznydeckuit
CMBICIT TOPSIAKOBOTO HOMEpa HAJIEMEHTOB, HOMEpPOB TpPyNnbl €W IIEPHOIA.
Ileppnoauyeckoe W3MEHEHHE CBOMCTB DJIEMEHTOB: pajudyca aroMa; D>SHEPruu
HOHHW3AIINH, DJIEKTPOOTPHUIIATEILHOCTH. [IpUYMHBI H3MEHEHUS METAIUIMYECKUX WU
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HEMETAJJIMYECKUX CBOMCTB DJIEMEHTOB B TIpyIllllax M Mepuodax, B TOM 4YHCIE
Oonmpmmx u cBepxOonbmmux. 3HadeHue I[lepuommueckoro 3akona u Ilepmoamueckoit
cucTeMbl xuMuueckux d3ygeMeHToB JI. M. MenpeneeBa il pa3BUTHA HayKu U
NOHUMAaHUsI XUMHUYECKOW KapTUHBI MHUpAa.
HHdemoncmpayuu

Paznmuunabie BapuadnThl TaOMUOBl  [lepHOAMYECKON  CHUCTEMBI XHUMHYECKUX
anemenToB . 1. MenneneeBa. OOGpa3iibl NPOCTHIX BEIISCTB OKCHUIOB U THIAPOKCHUIOB
snemeHToB |l mepuosa.
Jlabopamopnsiit onvim
CpaBHEHHE CBOMCTB MPOCTHIX BELIECTB, OKCUJIOB U T'HJIPOKCUIOB 31eMeHTOB |l
nepuoja.

2.4, Cmpoenue sewecmea

IloHsiTHEe 0 XHMHYECKON CBfA3M. THIIBI XUMHUYESCKHX CBsI3€H. KOBaJICHTHAas,
HOHHAasl, METaJUTUYECKasi U BOAOPOIHASL.

KoBajileHTHast xuMu4yeckasi cBs3b. J[Ba mMexaHnW3mMa oOOpa30BaHUSI DTOM CBSI3H.
OOMEHHBIM U JIOHOPHO-aKIenTOpHBIM. OCHOBHBIC MMapaMeTphl ATOTO THIA CBS3U:
JJIMHA, OPOYHOCTH

Yyrojl CBSI3M WM BaJ€HTHBIM yrojg. (OCHOBHBIC CBOMCTBA KOBAJICHTHOM CBSI3H:
HACBIIMIEHHOCTh, MOJSIPU3YEMOCTh HM MOPOYHOCTh. DJICKTPOOTPHUIIATECIBHOCTh U
Kiaccu(UKanusi KOBAJCHTHBIX CBsI3edl IO 3TOMY IIPU3HAKy: TMOJIsIpHAsT U
HENOoJISIpHAsT KOBAJEHTHBIE CBsI3U. [lONAPHOCTH CBSI3M W TOJSIPHOCTH MOJIEKYJIBI.
Crnioco0 mepekpbIBaHUsI JJIEKTPOHHBIX OpOUTalie W Kiaaccu@uKalus KOBaJICHTHBIX
CBSI3€M MO HATOMY MNOPHU3HAKY: G- M T-CBsA3U. KpaTHOCTh KOBAJEHTHBIX CBS3EU H
KiaccuukKanus WX IO OTOMY TIPU3HAKY: OJWHApHBIC, JABOWHBIC, TPOMHBIE,
NOJIyTOpHBIE. THUIIBI KPUCTAUIMYECKHUX PEIIETOK Yy BEIIECTB C 3TUM THIIOM CBSI3HU:
aTOMHbIE MW  MOJeKyJspHble. @Du3zuyeckue CBOHWCTBA  BEIIECTB C  ATUMHU
KPUCTAJUIMYECKUMH PEIIETKAMMU.

HNonHasi xuMmuueckasi cBsa3b. KpaiiHuii ciny4daili KOBaJIGHTHOM HOJISIPHOU CBSI3H.
MexaHu3M oOpa3oBaHUsI MOHHOM cCBsi3U. MMOHHBIE KpUCTAJUIMYECKUE PEILIETKH U
CBOMCTBa BEIIECTB C TAKMMH KpHCTaLJIaMU.

MeTaaandyeckass XuMHuYeckass cBaA3b. OcCoObIH THUII XHUMHYECKOW CBSI3H,
CYLLIECTBYIOIINN B MeTaJulaX U CruiaBax. Ee oTianuns U CXOACTBO C KOBAJICHTHOU U
HWOHHOM CBS3SIMH. CaoiicTBa METAJUTUYECKON CBSI3U. Merannmnueckue
KPUCTAIUIMYECKHE PELLIETKH U CBOMCTBA BEIIECTB C TAKUMU KPHUCTAJJIAMH.

Bonopoanasi xumMu4yeckasi cBsi3b. MexaHusM oOpa3oBaHUsI Takou cBs3u. Ee
KJ1accuUKausi: MEXKMOJISKYJISIpHAsT 1 BHYTPUMOJICKYJIsIpHAsT BOJOPOAHBIE CBSI3U.
MonexkyJsipHble KPUCTAUIMYECKUE PEUICTKU OJIs1 DTOrO TUIlAa CBsI3U. DU3NUYECKHUE
CBOMCTBA BEIIECTB C BOAOPOAHOMN CBA3BIO. buosiormyeckass pojib BOJOPOJHBIX
CBSI3€M B OpraHU3aIldU CTPYKTYp OuomnogumMepoB. EnuHasi nmpupoga XUMHUYECKHUX
CBS3€U. HAJIMYHE PaA3JIMYHBIX TUIIOB CBSI3€H B OJJHOM BEIIECTBE, MEPEXO] OJHOTO
THIIA CBSI3U B JIPYT'OM U T.1I.

KomnuiekcooOpa3zoBaHue. IHonsTue o KOMILIEKCHBIX COCIUHEHMUSIX.
KoopannarnimoHHoe 4uciI0 KOMIUIEKCOOOpa3oBaTens. BHyTpeHHss1 U BHELIHssA cdepa
KoMIUIeKCOB. HoMeHkIIaTypa KOMIUIEKCHBIX coeaguHeHuu. X 3HaueHue.
demoncmpayuu
Moaenu MOJIEKYJI pa3JIMYHOM apXUTEKTYpbl. MoJ1esIn U3 BO3AYIIHBIX LIApPOB

OPOCTPAHCTBEHHOI'O PACIOJIOXKEHUS SP-, Sp2—, Sp3— rUOpUIHBIX OopOUTajei.
Moaenu KpUCTaJUIMYECKUX PEIIETOK pa3indyHoro tuna. Moaenu moaekyn JJHK u
Oenka.

Jlabopamopnsie onvimut
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BzaumonaeiicTBue MHOTOAaTOMHBIX COHUPTOB C (DEITMHTOBOM >KHJIKOCTBIO.

KauecTBeHHBIC peakIIMi Ha MOHBI Fe2+ y Fe3+,
2.5. Tonumepol

Heopranundeckue mnosumepsl. [lomumepsl — npocThle BellecTBa C aTOMHOM
KPUCTAJUIMYECKON PEIIETKONW: aJUIOTPOIIHbIE BHUAOM3MEHEHMs yriepoaa (aimas,
rpadgurt, kapOuH, (QyIepeH, B3aMMOCBs3b THOpUAH3AHUHA OpOUTANIEd y aToMOB
yriaepoja ¢ MPOCTPAHCTBEHHBIM CTPOCHHEM AJUIOTPOMHBIX MOIU(UKAIINKN); CEJICH U
TEeJUTyp LeINoYeyHoro crtpoeHus. llomumepsl — CHOXKHBIE BellecTBa € aTOMHON
KPUCTAJUTUYECKOMN PEIISTKON: KBapll, KPEMHE3eM (JIMOKCHUIHBIC COCIUHEHUSI KPEMHUS),
KOpyHZ (OKCHJl aJFOMHUHHSI) M aTFOMOCHWIMKATHI (MIOJIEBBIC MIMNATHI, CIIIOJA, KAOJIWH).
Munepansl u ropHble nopojabl. Cepa 1ulacThdyeckas. MHUHEpPaAJIbHOE BOJIOKHO —
acOecT. 3HaUCHUE HEOPTaHUYECKUX MPUPOJHBIX IMMOJIUMEPOB B (POPMUPOBAHUU OJHOU
U3 TEOJOTHUECKUX 000JI0UeK 3eMIHU — JIMTOC(HEpPHI.

Oprannyeckue nojumepbl. CriocoObl UX TOJYYECHUsI: pEaKLHHU TTOJIUMEPU3ALNU U
peakunu noJiMkoHAeHcauu. CTPYKTyphl IOJIMMEPOB. JUHEWHBIC, PA3BETBICHHBLIE U
npocTtpaHcTBeHHbIe. CTpyKTypHUpPOBaHHE MOJIMMEPOB: BYJKAHU3alUs Kay4dyKoOB,
ny0OJieHrne OeKOB, OTBEPKACHHUE ITOJTUKOHACHCAIIMOHHBIX MOJIMMEPOB.
Kiaccudukaiys noJImMepoB 10 pa3IMYHbIM OPU3HAKAM.
emoncmpauuu
Komneknuu mactMacc, KaydyKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX HOPO/I.
MuHepabHOE BOJIOKHO — acOeCT — W M3JEIUS U3 HErO.

Monaenu mosiekyn 6enkos, JJTHK, PHK.

2.6. Hucnepcuvie cucmemol

IlonsitTue o aucnepcHbIx cucremax. Kiaccudwukainms AUCHEPCHBIX CHUCTEM B
3aBUCUMOCTHU OT arperatHoro COCTOSIHUSI JMUCIIEpCUOHHOI Cpelibl U JAMCIIEPCHOU
(a3pl, a Takke MO pa3zMepy UX YaCTHII.

I'py6GoaucriepcHbie CUCTEMBI: 3MYJIBCUH U CYCIIEH3UHU. TOHKOAUCIIEPCHBIE CUCTEMBI:
KOJUTOWJHBIC (30JIM M TeJIM) W HCTHHHBIC (MOJICKYJISIDHBIC, MOJIEKYISPHO-UOHHBIC U
noHHble). Dpdpext Tunnans. Koarynsauuss B KOJUIOUIAHBIX pacTBopax. CuHepe3uc B
re- Jisix.

3HaueHHUe TUCIEPCHBIX CUCTEM B KUBOW U HEKUBOW NMpPUPoOJAEe U MPAKTUIECKOH
JKU3HM YeJIOBeKa. OMYJIbCUM MW CYCIEH3UM B CTPOUTEIbCTBE, IHUILIECBOU WU
MEJIUIIMHCKON NPOMBINUIICHHOCTH, KOCMETHKe. buonormdeckue, MEIUIIMHCKAE U
TEXHOJIOTUYECKHE 30JIM. 3HauYeHWe TeJel B OpraHu3aluu >KHBOW  MaTepuu.
buonornueckue, nuiieBble, MEOUIIMHCKHE, KocMmeTndeckue renu. CHHepe3uc Kak
(axkTop, ompenensrOmMUA CPOK TOJAHOCTH MPOAYKIIMM HA OCHOBE TeJiei.
CBepTbhIBaHUE KPOBU KaK OMOJIOTMUYECKUU CHUHEPE3UC, €ro 3Ha4YeHUE.
Hdemoncmpayuu
Buapl nucriepcHBIX CUCTEM U UX XapaKTEpPHBIC TPU3HAKH.

IIpoxoxkneHnue Jiydya CBeTa 4epe3 KOJUIOMAHBIE U MCTHHHBIE pacTBOpbl (AP dexT
Tunnans).

2.7. Xumuueckue peaxyuu

Kinaccupukauuss XUMHYECKMX PpeakuMid B OPraHU4YecKOl M HEeOpPraHu4YecKou
xumuu. [loHssTHe o xwMuUYeckoil peaknuu. Peaknuu, waymme O0e3 HW3MEHEHUS
KQyeCTBEHHOI'0 COCTaBa BEIIECTB: aJUIOTponu3anus U u3oMmepuzauus. Peakuuw,
UJIYIIUE C U3MEHEHHUEM COCTaBa BEIIECTB: MO YHUCIY U XapaKTEepy pearupyrommx Hu
00pa3yrIIMXCcsl BelIecTB (pa3IoKeHUsl, COCIUHCHHs, 3aMEIleHHs, OOMeHa); 110
U3MEHEHUIO CTEIIEHEH OKHCIIEHHUsI DJIIEMEHTOB (OKHUCIHTEIILHO-BOCCTAHOBUTEIIBHBIE U
HEOKHCJIMTEIIBHO-BOCCTAHOBUTEIILHBIE pPeakiuu); no TerioBomMy 3dhdekty (3K30- u
SHAOTEpMHUYECKHE); MO ¢aze (TOMO- U TeTEPOTreHHBIE); TI0 Ha- MPaBJICHUIO (0OpaTUMBbIe
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U HeoOpaTHUMBbIE), MO  MCHOJIB30BAaHUIO  Kartaju3zaTtopa (KaTaluTU4YeCKHue |
HEeKaTaJIUTUYECKHE); 110 MeXaHu3My (paauKaibHbIE, MOJICKYJISIPHbIE U HUOHHBIE).

BeposiTHOCTL NpOTEeKaHUsT XMMHYECKHX peakumii. BrHyTpeHHsis1 »Heprus,
SHTANBIHA. TermoBor 3(pdexkT Xumudecknx peakiuid. TepMOXUMHUYECKUE YpaBHCHHS.
CranzaptHasi SHTAJIBIWS peakuuid U obOpas3oBaHusi BemiecTtB. 3akoH I. M. 'ecca u ero
CIJICJICTBUSL. DHTPOITHSI.

Ckopocth xumudeckux peaxkumi. Ilonstue o ckopoctu peakuuil. CKOpocTh
rOMO- U T€TE€pPOTeHHON peakluu. DHEpPrusi aKTUBAIUU.

dakTOpsl, BIMAIOIIME HA CKOPOCTh XUMHUYECKON peakuuu. IIpupona pearupyrommx
BemlecTB. Temneparypa (3akoH Bant—T'odda).

Konuenrpanus. Karamuzatopbl ©W  KaTtajyu3: TOMO- W TE€TEPOr€HHBbIU, HX
mexaHu3Mbl. depmMeHThl, HUX CpaBHEHHE C HEOPraHWYEeCKHMH KaTajlu3aTOpaMH.
3aBUCUMOCTbH CKOpOCTH peakuui oT MOBEPXHOCTHU COMPUKOCHOBEHMUS
pearupyromnmx BEIIECTB.

O0paTuMoOCThL XMMHYECKHX peakunuii. XuMudeckoe paBHoBecue. IloHsTue o
XUMHUYECKOM paBHOBECHH. PaBHOBecHbIE KOHIIEHTPAIIUH. JlMHAMUYHOCTH
XUMHYECKOro paBHOBecHUs. DakTOpbl, BIUSIOLIME HA CMEIIEHUE PaBHOBECHUS:
KOHIICHTpalusl, AaBjieHue, Temrieparypa (nmpunuun Jle [laresnse).

Hdemoncmpayuu

IMpeBpamienue kpacHoro ¢gocdopa B Oelblii; KUCIOpoaa B 030H. Mojienin OyTtaHa U
n3o0yTaHa.

ITonyuyenue kuciaopoaa u3 NepoKcHUIa BOAOPOAa U BOJIbL; Jerujaparalys dTaHoJa.

Lenouka npespamenuii P — P2>0Og — H3POy; cBoiicTBa yKCYyCHON KHCJIOTEI,

peaknuu, wuayime c¢ oOpa3oBaHHMEM Ocajka, ra3a M BOJbI; CBOICTBAa METAJUIOB,
OKHCJICHHE ajIbJIeTHAa B KUCJIOTY U COUPTA B aJIbJICTUJI.

Peakuuu ropeHUs; peakiUuu DSHAOTEPMHUYECKHE Ha TI[PUMEpPE peaKiuu
pasioxeHus:  (dTaHoja, KaJMWHOM  CeJUTphl, OuXpomara aMMOHHUsS) U
IK30TEPMHUUECKUE HA TIPUMEPE

peakuuii coequHeHus (o0ecBeYnBaHUE OpOMHOM BOJIbI U pacTBOpa IepMaHIraHara
KaJlusl STUJICHOM, TallleHUue U3BECTH U JIp.).

B3aumonelictBue 1IMHKa C pacTBOpaMH COJISIHOM M CEpPHOM KHCJIOT IPU Pa3HbIX
TeMIIepaTypax, Pa3HbIX KOHLICHTPALMAX COJIIHOM KHCJIOTBI;, Pa3JIOKEHHUE IEpPOKCHUOA
KHcopoaa ¢ nomompbro okcuaa Mapranna (IV), karamasel ceIporo msica U ChIPOTO
Kaprtodens. B3aunmoneilicTBMe NIHMHKA pPa3IUYHOW TIOBEPXHOCTH (MOPOIIKA, IIBUIH,
rpaHyJy) ¢ KHUCJIOTOW. Moaesb «KUIISILETO CIOS.

CwMmellieHHe paBHOBECHSI B CUCTEME: Fe3* + 3CNS™ «—— Fe(CNS)
3aBUCHMOCTh CTENE€HHU DIIEKTPOJIUTHYECKON AHUCCOIMAIIMU YKCYCHOM KHCJIOTBI OT
pa30aBiicHUsI.

CpaBuenue cBoiictB 0,1 H pacTBOpoB cepHON M CEpHUCTON KHCJIOT; MypaBbUHON U
YKCYCHOM KHCJIOT; TUAPOKCHUIOB JIMTHUSA, HATPUS U KaJus.

2.8. Pacmeopuwi

ITousitTue o0 pacrBopax. @POU3HMKO-XMMHYECKass NOpUPOJA PaAaCTBOPEHUS U
pacTBOpOB. B3auMonaeldcTBUe  pacTBOPUTENS U PACTBOPEHHOI'O  BELIECTBA.
PactBopumocTs BemiecTB. CriocoObl BBIPaKEHHUsI KOHLIEHTPALIMH PacTBOPOB. MaccoBasi
JI0JIs1 PACTBOPEHHOTO BellecTBa (MPOLEHTHAasI ), MOJISIpHAas.

Teopusi 3JeKTPOJIUTHYCCKON AUCCOUNMANMU. MeEeXaHU3M AUCCOIMAIIMM BEIIECTB C
pa3iM4YHBIMUA THUIIAMHA XHUMHYECKHUX CBA3€H. BKilag pyCCKHMX YYEHBIX B pa3BUTHE
OPEJICTAaBIICHUN 00 3JIEKTPOJIMTHYECKON auccoruanui. OCHOBHBIE ITOJOKEHUS TEOPUU
SJIEKTPOJIUTUYECKON aucconuanuu. CTeneHb 3JIEKTPOJIUTHYECKON JIHUCCOIUAlMU U
(pakTops!l ee 3aBucuMOCTU. CHUIIBHBIE U CPEOHUE BJICKTPOJIUTHI.
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Juccoumanmsa Boabl. Bopopoanselii 1mokasarenb. Cpena BOJHBIX — PAacTBOPOB
SJIEKTPOJIMTOB. Peakiimn oOMeHa B BOJAHBIX pacTBOpax SJICKTPOJIUTOB.

I'maposn3 kak o0MeHHbIH mpouecc. HeoOpaTuMbI THAPOINU3 OPraHUYECKUX U
HEOPraHMYECKUX COECIMHEHUM W €ro 3Ha4CHHE B MNPAKTHUYECKOU OEATEIbHOCTHU
yesoBeka. O6patumbli runponus3 coneil. CrynenHudatsii ruaposms. [Ipakruueckoe
NpUMEHeHue ruapoiausza. ['maponus oprannyeckux BemiecTB (O€JIKOB, JKHUPOB,
YIJICBOJIOB, TNOJMHYKICOTHIOB, AT®) m ero OHOJIOrM4ecKoe M HNPAKTHUECKOE
3HayeHue. OMbuIeHHE XUPOB. Peaknus stepudukanu.

HHemoncmpavyuu CpaBHEHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB 3JIEKTPOJIMTOB.
CwMmelieHue paBHOBECHSI JIMCCOLMAIMU CJIAa0OBIX KHUCJIIOT.

MNunukaTtopsl 1 U3BMEHEHME UX OKPAaCKHU B pa3HbIX cpenax. CEpHOKHUCIIBIA U
(bepMeHTATUBHBIN TUIPOIIN3 YTIIEBOIOB.

I'maponu3 kapOoHaToB, Cynb(aTOB U CWIMKATOB IIEJIOYHBIX METAJJIOB; HUTPATOB
ceunia (Il) minu nuHKa, XJ1I0pHUa AMMOHUS.

Jlabopamopnsiit onvim

Xapakrep aucconualiy pa3jJIndHbIX THAPOKCHIIOB.

Ilpakmuueckoe 3ansamue Ne 14

IIpuroroBiieHue pacTBOPOB Pa3JIMYHBIX BUJIOB KOHIIEHTPAIIHUH.

2.9. Oxuciumenbno-60CCmManoO8UmMeslbHble peakyuu.
Qﬂekmpoxwwuqecmle npoyeccosl
OKHCJINTEJIbHO-BOCCTAHOBHTEJIbLHBIE PEC€AKIIUMA. CrernicHb OKHMCIICHMUS.

BoccranoBurenu wm oxuciaurenn. OKHCIIEHHE UM BOCCTaHOBJICHUE. BakHenniuie
OKHCJIUTEIH W BOCCTAHOBUTEIH. BoccTaHOBHUTEIBHBIE CBOMCTBA METa/LIOB —
IIPOCTHIX BCHICCTB. OKHCIIUTEIIbHBIC U BOCCTAaHOBHUTEIIbHBIC CBOMCTBA HEMETAJJIOB
— IPOCTBIX BCIICCTB. BoccranoButeabHbIe CBOWMCTBA BEIIESCTB, O6pa3OBaHHLIX

3JIEMEHTaMHU B HU3LICH (oTpULIaTEIILHOM) CTEIICHU
okuciieHusi. OKHUCIUTEIbHbIE CBOMCTBA BEILIECTB, OOpa30BAaHHBIX 3JIE€MEHTaMU B
BBICILIEH (MOJI0KUTEITBHOM) CTCIEHU OKHCJICHUS. OKucnUTEIbHbIE u
BOCCTAaHOBUTEJIIBHBIE  CBOWCTBA  BELIECTB, 00pa30BaHHBIX 3JI€EMEHTaMH B
HPOMEXYTOUYHBIX CTEIICHAX OKHUCJICHUS.

Kanaccnpuxanusa OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PeaKumu. Peaknun

MEXXATOMHOTO M MEXMOJIEKYJISIDPHOIO  OKHCJIEHUSA-BOCCTAHOBJIEHUs. Peakuun
BHYTPHUMOJIEKYJISIDPHOTO  OKHMCJICHUSI-BOCCTAHOBJIEHUs. Peaknmm caMOOKHUCIEHMUsI-
CaMOBOCCTAHOBJIEHUs (AUCTIPONOPIIMOHUPOBAHUA).

Meroapl coCTaBJIEHUsT YPaBHEHUUW OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX PpPEaKIIU.
MeTto 3neKTpoHHOro OanaHca. BausiHue cpeabpl Ha TPOTEKAaHWE OKHCIUTEIBHO-
BOCCTaHOBHUTEJILHBIX IIPOLIECCOB.

XuMH4YeCKHe HCTOYHHMKM TOKA. OJJIEKTPOAHBIE IIOT€HIHalbl. Psa craHmapTHBIX
SJIEKTPOJHBIX TMOTEHIHAJIOB (PIEKTPOXUMHUUYECKUIN PsAJl HaANPSDKEHUN METaJJIoB).
lNanpBaHWYECKHE PJII€MEHThI U MPUHLIMIIBI UX paboThl. CocTaBIeHNE raJIbBAHUYECKUX
ameMeHTOB. OOpa3oBaHHE TaJlbBAHUYECKUX MNap HOPpHU XHUMHYECKUX MOpolleccax.
TI'aneBaHNYECKHE DIIEMEHTHI, IPUMEHIEMBIC B >KU3HH. CBUHIIOBAsl aKKyMYJIATOpHAsA
Oarapesi, HUKEJIbKaIMHEBbIEC OaTapeu, TOIUIMBHbBIE 3JIEMEHTHI.

DJIEKTPOJIN3 PAaCIVIaBOB M BOJAHBIX PAaCTBOPOB 3JIEKTPOJMTOB. [Iponeccsi,
OPOUCXOSIINIME HA KaTOJIE W aHOJE. YPABHEHUS DIIEKTPOXUMHYECKHUX IPOILECCOB.
OJIEKTPOJIU3 BOIAHBIX PACTBOPOB C HMHEPTHBIMH JJIEKTPOAAMH. DJIEKTPOJIN3 BOIHBIX

pacTBOpOB C  PacCTBOPHUMBIMH  DJIEKTPOJIAMH. IIpakTnueckoe pUMEHEHUE
3JIEKTPOJIN3a.
demoncmpayuu
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BoccraHoBiieHrne auxpomara Kaiausi IMHKOM. BoccraHoBieHue okcuaa meau (1)
yTJIEM U BOAOpOJIOoM. BoccTaHOBIIeHHE NuUXpoMaTa KaJiksl STUJIOBBIM CITUPTOM.
OKHCIUTENIbHBIE CBOMCTBA a30THOM KUCIOTHI. OKHCIUTEIbHBIE CBOMCTBA AUXpoMara
Kanus. ['anbBaHMYECKHE 3JIEMEHTHI U OaTapeuKu.
Onektpoau3 pactBopa xyopuaa meau (I1).

2.10. Knaccugurxayus eewgecms. Ilpocmoule sewgecmea

Knaccudukanusi HeopraHmveckux BemiecTB. [IpocTbie U CIIOKHBIE BEIIECTBA.
Oxkcupapl, ux kiaccudukanus. [wapokcuabl (OCHOBAHUS, KHCIOPOACOASPIKAIIINAC
KHCIOTHI, aMmdoTepHble TUAPOKCUAbI). KuciaoTel, ux kiaccudukamus. OCHOBaHUS,
nx kinaccudukanus. Com cpeIHHUE, KHUCIIbIe, OCHOBHBIC U KOMILJICKCHBIC.

Metanabl. [lonoxkeHne MeTaLUIOB B NEPUOJIUYSCKOW CHCTEME U OCOOCHHOCTH
cTpoeHuss ux aTtoMoB. lIpocThle BellecTBa — METaUIbl. CTPOEHHE KPUCTAJUIOB U
MeTaJUIMYeCcKass XUMHU4YecKass cBsizb. OO1IMe (usnyeckue CBOWCTBA METALUIOB U HX
BOCCTAHOBUTEIJIbHBIC CBOWCTBAa. B3aMMOJICHCTBHE C HEMeTaulaMHu (KHCJIOPOJIOM,
rajjoreHamH, CE€poM, a30TOM, BOJIOPOJIOM), BOJOM, KHCIJIOTAMHU, PACTBOpAMH COJICH,
OpraHu4YeCKUMHU BEILlECTBAMU (crtupramu, rajoreHajJkaHaMHu, denooMm,
KHCI0TaMm), meaodamMu. OKCUAbI U THIAPOKCH/IBI METAJLIOB. 3aBUCUMOCTH CBOWCTB
3THX COCIUHEHHN OT CTCICHEH OKHCJICHHUS METalJIOB. 3HAa4YeHHE MCTalJIOB B
OpUPOJIC U XKU3HU OPraHu3MOB.

Koppo3us METAJLJIOB. IlonsTne KOPPO3HUHU. Xumuueckast KOppO3usl.
DnekTpoxumMudeckass Koppos3us. CriocoObl 3alIUThl METAJIOB OT KOPPO3HH.

Oo01mue crnoco0bl NOJIyYeHUs1 MeTaJJI0B. MeTajuibl B pyupojie. Metayutyprusi U ee
BUBI. IIUPO-, THAPO- U JICKTPOMETAIUTYPIrUsi. DIEKTPOJIU3 PACIIIABOB U PACTBOPOB
COCJIMHEHUN METAJLJIOB U €TI0 MPAKTUYECKOE 3HAYCHHE.

Hememannwt. Ilonoxxenue HemerayuioB B [lepunoanyeckoit cucteMe, 0COOEHHOCTH
CTPOEHUS HUX aTOMOB. DJEKTPOOTPHUIIATEIBHOCTh. biaropoaHsie ra3pl. DJIEKTPOHHOE
CTPOCHHE aTOMOB OJIAarOPOJITHBIX Ia30B U OCOOCHHOCTH UX XUMHUYECKHUX U (HPU3UICCKUX
cBoMcTB. Hemerasuibl — mpocThie BemiecTBa. X aToMHOE M MOJICKYJIIPHOE CTPOEHUE
uX. AJUTIOTpOIusi. XMMUYECKUE CBOMCTBA HEMETAJLIOB.

OKHCIUTENIbHBIE CBOMCTBA: B3aMMOJICMCTBHE C MeETaJUIaMU, BOJIOPOJIOM, MEHEe
3JEKTPOOTPHULIATEIIbHBIMU  HEMETalJIaMHd, HEKOTOPBIMHM CJIOKHBIMH BEIIECTBAMU.
BoccranoBuTenbHBIE CBOMCTBA HEMETAJJIIOB B PEAKIIUAX C (PTOPOM,

KHCJIIOPOJIOM, CIOXHBIMU BEIIECTBAMH — OKHUCIUTEIISIMH (a30THOU M CEepHOU
KHCJIOTaMU U JIp.).
Hdemoncmpayuu

Komnexknusi  «Kiaccudukaimss HEOPraHMYECKUX  BEIISCTB» ¢ 00Opa3imbl
npeJcTaBUTENIEH KJIaCCOB.

Komnexkmmus  «Knaccudukarsi  OoOpraHMYECKHX  BEIIECTB» U 00pasIlbl
NpeacTaBUTENIEN KJIaCCOB.

Mojienu KpUCTAIUTHUYECKUX PEIIETOK METAJIJIOB.
Komnneknus meTamioB ¢ pa3HbIMH (PU3NYECKUMH CBONCTBaMH.

B3auMmoneiicTBue JuUTHUsI, HATpUs, MAarHusi U JKejie3a C KHUCIIOPOJIOM; MIEJIOYHBIX
METaJUIOB C BOJIOM, criMpTaMu, (PEeHOJIOM; IIMHKAa C pacTBOPAaMHU COJSIHOW U CEpHOU
KHCJIOT; HATpHUsI C CEpOM; aJIOMHHHUSA C HOAOM; Kejge3da C PacTBOPOM METHOTO
Ky[opoca; aJlOMUHHUS C PACTBOPOM €JIKOTO HaTtpa. OKCUABI U TUJIPOKCHUJIBI XpOoMa.
Koppo3us meTauioB B 3aBUCUMOCTH OT YCJIOBUH.
3amuTa METAJIJIOB OT KOPPO3HUHU: O0pa3Ilbl «KHEPIKABEEK», 3AIIUTHBIX TTOKPBITHM.
Komnekuus pya. D1eKTpoyin3 pacTBOPOB COJIEH.

Moaenu KpucTaJULIM4eCKHUX PEeHIeToK Mojia, almMasa, rpadura. AIoTpOIIUs
docdopa, cepsbl, kuciopoaa.
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Bzanmonencreue Bogopoaa € KHCIOPOAOM; CYPbMBI C XJOPOM; HATpUs C HOJOM,;
XJijopa C pacTBOpoM Opommujaa Kajus,; XJIOPHOH UM CEpOBOJOPOJHONM BOJBI,
oOecrBeynBaHNE OPOMHOI BOJBI 3THUJIEHOM HJIM AlleTHJICHOM.

Jlabopamopnsie onvimui

O3znakomJiieHHe ¢ oOpa3lnamMu IpeacTaBUTENIEH KJIaCCOB HEOPraHWYECKUX BEIIECTB.
O3HakoMJIEHHE C OOpa3laMu MPEeACTaBUTEIICH KJIACCOB OPTaHUYECKHUX BEIISCTB.
O3HaKOMJICHHUE C KOJUIEKIIHMEH py/I.

Ilonyuenue kuciopoa u ero corcrna. IloiyyeHnue Bogoposa U €ero CBOMCTBA.
IlonyyeHnue mIacTUYECKOUW cepbl, XUMHUYECKHE CBOMCTBaA cepbl. B3anmoaeicrBue
METaJUIOB C PACTBOpPAaMH KHCJIOT U coJiei. CBoMCTBa yrIis: aJICOpOLIMOHHEIE,
BOCCTAaHOBUTEJbHBIE.

BzaumopencTBue 1IMHKA WM AJIFOMUHMS C PaCTBOPAMU KHUCJIOT U IIEJIOYEH.
OkpamuyBaHye ITUIAMEHU KaTHOHAMM MIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX METAJUIOB.

2.11. OcrosHbie kraccvl HeOpeaHUUECKUX U OP2AHUYECKUX COeOUHEHULL

Boaopoanblie coeaumHeHMsi HeMeTa/LIOB. llomydyeHnme amMmMuaka W XJIOPOBOZOpPO/a
CUHTE30M H KOCBEHHO. ®dusnueckue cpoMcTBa. OTHOLIEHHWE K BOJE: KHCJIOTHO-
OCHOBHBbIE CBOMCTBA.

Oxkcuabl M aHrWApuabl KapO0oHOBBIX KucjgoT. HeconeoOpasyromme wu
cosieoOpasyroiire okcubl. Kucinorubeie okcuapl, ux cBoicTtBa. OCHOBHBIE OKCHUIbI, UX
cBoiicTBa. AMQOTEpHBIE OKCHIBI, MX CBOWCTBAa. 3aBHCHUMOCTb CBOWCTB OKCHIOB
METAaJUIOB OT CTEMEHU OKHUCICHUS. AHTUIAPUABI KapOOHOBBIX KHCIIOT KaK aHaJIOTH
KHMCJIOTHBIX OKCHJIOB.

Kucaorsl opranmveckume ¥ Heopranmdeckume. Kucinorel B cBeTe Teopuu
BJIEKTPOJIMTUUECKON naucconuanuu. Kuciorel B cBeTe€ NPOTOJIUTHUECKOW TEOpHH.
Knaccudukaimss opraHMYecKUX ¢ HEOpraHMYecKuX KuciaoT. OOmme cBoWcTBa
KHMCJIOT: B3aUMOJEHCTBHE OPraHUYECKHX M HEOPraHMYECKUX KHUCIJIOT C MeTaJllaMH,
OCHOBHBIMU U aM@OTEPHBIMHU OKCHJIAMU M THIAPOKCHUIAAMH, COJISIMH, OOpa3zoBaHHUE
CIIOKHBIX 3(pHUPOB. OCOOEHHOCTH CBOWCTB KOHIICHTPUPOBAHHOW CEPHON W a30THOM
KHMCJIOT.

OcHoBaHMsI OpraHnvyeckue W HeopraHm4veckme. OCHOBaHUSI B CBETE€ TEOPUU
DJIEKTPOJIMTUUECKON aucconuanuu. OCHOBaHUSA B CBETE NPOTOJIMTUYECKON TEOPHH.
Krnaccudukamyss oOpraHMYeCKHX W HEOPraHUYECKUX OCHOBAHUU. XHUMHYECKUE
CBOMCTBa IIeJOYedd M HEepacTBOPUMBIX OCHOBaHHUU. CBOMCTBa OECKHCIOPOIHBIX
OCHOBAaHMM: aMMHaKa 1 aMUHOB. B3auuMHOe BIHMsSIHHE aTOMOB B MOJIEKYJI€ aHUJIMHA.

AM@oTepHble oOpraHnvyecKkue M HeOpraHmvdeckue coeanHeHUsi. AMPOTEpHbIE
OCHOBaHUSI B CBE€T€ MPOTOJIUTHYECKOH Teopuu. AM@POTEpPHOCTH OKCHUAOB WU
TUJIPOKCHUJIOB MEPEXOAHBIX METAJUIOB: B3aUMOJECHUCTBUE C KUCIOTAMH U IIEJIOYaMHU.

Couun. Knaccudukaimss 1 XUMHYECKUE CBOMCTBa cosiei. OCOOEHHOCTH CBOWCTB
COJIEU OPraHUYECKUX U HEOPraHMYECKHUX KHCJIIOT.

I'enernueckasi cBfI3b MeEXKAY KJIacCaMHM OPraHUYeCKHMX M HEOPraHuYecKHux
coenuHeHui. IloHsiTHE O TE€HETHMYECKOM CBSA3M W TE€HETUYECKUX Ppsaax B
HEOPraHN4YeCKOU u OpraHU4YEeCKOMI XUMUU.

I'enernueckue psiabl MeTasia (Ha MpUMeEpe KaJbIlUs U Keje3a), HeMmeTrasuia (cepbl U
KpEeMHUS), TIePEeXOJHOro 3jeMeHTa (IiuHKa). ['eHeTnyueckue psiibl U reHeTU4decKast
CBsI3b B OPraHN4€CKOM XUMHUH. ETMHCTBO MHUpa BEIIIECTB.
HHdemoncmpayuu

Komekunum KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUIO0B, JIEMOHCTpaIlus
UX CBOMCTB.

B3aumoaeincTBue KOHIEHTPUPOBAHHBIX a30THOM U CEPHOM KHMCJIOT, a TaKXe
pa30aBiIE€HHON a30THOM KHCIOTHI C MEJIBIO.
Peakuus «cepeOpssHOTO 3epKajia» AJIsl MypaBbUHOM KHUCIIOTHI.
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BzaunmonencTBue pacTBOpa TMAPOKCHIA HATPHUsI C KHUCIOTHBIMH OKCHUIAAMHU
(oxcumom dpocdopa (V)), amborepHbIMU THAPOKCHIAMHU (THAPOKCHIOM ITHHKA).

BzaumozeilictBue aMmMHuaka ¢ XJIOPOBOAOPOJAOM M BOAOH. AHAJIOTUYHO JIs
MeTuiIaMuHa. BzanmoaenctBue aMUHOKHUCIOT C KMCJIOTAMHU U LIEJIOYaMMU.
Jabopamopnvie onvimol
Paznosxenue rujipokcuga Meau.

ITonyuyenue u amdpoOTepHBIE CBOMCTBA T'HAPOKCHAA altoMUHUs. [loydyeHne )KeCTKOMu
BOJIbl U U3YyUYCHHUE €€ CBOMCTB. Y CTPaHEHUE BPEMEHHOU U IIOCTOSIHHOMN KECTKOCTH.
ITomydenue u cBOMCTBA yIJICKHUCIIOTO ra3za. CBOUCTBaA COJIIHOM, CEpHOU
(pa3baBiieHHOI) U YKCYCHOM KHCIOT. B3anMoieiicTBue ruapoKcuia HaTpusi C
consmu (cynbdarom meau (1) u XaT0pugoM aMMOHUS).
Ilpakmuueckoe 3anamue Nel5
IlonyyeHnue XJIOpPOBOJIOPOAA U COJSIHOM KUCIIOTHI, UX cBOMcTBa. [lonyueHue
aMMMHaKa, €ro CBOICTBa.

2.12. Xumus 21emenmos
S-Onemenmui

Boaopoa. JIBOWCTBEHHOE IIOJIOKEHHE BOAOPOJAa B MEPHUOJUUYECKON CHCTEME.
HN3oTtomnwl Bomopoaa. Tspkenass Boga. OKUCIUTEIILHBIE U BOCCTAHOBUTEJILHBIE CBOMCTBA
BOJOpO/JIa, €ro MmoJy4yeHUe M IpuMeHeHue. Posb BOJOpOJia B KHUBOM M HEXKHUBOU
npupoae. Bopga. Poxp  Bombl  Kak  CcpeooOpasyroliero  BEIIecTBa  KIIETKH.
DKOJIOTUYECKHUE aCHEKThl BOJAOIIOJIb30BaAHUS.

JuemenThl TA-rpynnel. lllemoynsie metamiel. OOmasi XxapaKTepUCTHKA MISITOYHBIX
METAJJIOB HA OCHOBAHMH ITOJIOKEHUS B

Ilepunonnueckon cucreme snemeHTOB Jl. 1. MennesneeBa n CTpOE€HUsT aTOMOB.
Ilonyuenue, ¢Qu3nUEeCKUe W XUMHUYECKHE CBOWCTBA MICJIOYHBIX METAJJIOB.
KaTuoHbl 1MEJIOYHBIX METAJUIOB KaK BaKHEUINasi XUMHUYEcKas ¢opma ux
CYLIIECTBOBAHUSI, PETryJSITUBHAsI POJIb KATUOHOB KajllMsl U HATPUsl B KUBOUM KJIETKE.
ITpupoHbie COeIMHEHUSI HATPUSI U KaJIWsl, UX 3HAUCHUE.

DuaemeHThI IIA-rpynnbi. OO6111asi XapakTE€pUCTHUKA IIEJIOYHO3EMEIIBHBIX METAJLIOB U
MarHusi Ha OCHOBaHMM InoJiokeHus B Ilepuonnueckoit cucreme snementos /[l. M.
MenneneeBa u crtpoeHuss aroMoB. Kanbimii, ero mnomaydeHue, (Qu3HUdecKue u
XAMHUYECKHUE CBOMCTBA. BakHeWlIne COE€JIUHEHUs KajblMs, WX 3HAUYCHUE U
npumeHeHue. Kanpluii B npupoae, ero Ouonorudeckas polib.
p-Onemenmul

AJrOMHUHHA. XapaKTEepHUCTUKA aJllOMHUHUS Ha OCHOBAaHUHM TMOJIOKECHUS B
Ilepuonnueckonn cucreme snemeHTtoB J[. M. MenneneeBa W CTpOE€HHsS aTroma.
IHonyuyenue, puzndecKrue U XUMHUYECKUE CBOWCTBA aJTFOMHUHUS.

Baxnelnime coenrHEHUsT aJIJIOMUHUSI, UX CBOMCTBA, 3HAYEHUE U IIPUMEHECHHUE.
ITpuponHbie coeAUHEHUST ATTFOMUHUS.

VYraepoa m kpemHuid. OO11asi XxapakKTepUCTUKA Ha OCHOBAaHHWHM MX MOJIOKEHUS B
Ilepuoanueckoit cucreme [l. 1. MenneneeBa u crpoenusi aroma. IIpocTeie BeniecTna,
oOpa3oBaHHbIE 3TUMHU dieMeHTaMHu. OKCHABI U THUIAPOKCHIBI YIJIepoJa U KPEMHUS.
Baxueinmune COJI YTOJIBHOM u KPEMHHEBOU KHCJIOT. CunukaTHas
HPOMBIIIJIEHHOCTb.

I'agorensl. OO0I111as1 XapakTEpUCTHKA raJIOF€HOB HA OCHOBAHUU HX IIOJIOXKEHHUS B
Ilepunoauueckoit cucreme ninemeHTOB JI. 1. MeHnerneeBa U CTpPOEHUSI aTOMOB.
I'amorensl — mOpocThie BEHMIECTBA: CTPOEHHE MOJIEKYJl, XUMHWYECKHE CBOWCTBA,
NOJIyd€eHUE U NpUMEHEeHHe. BakHellnine cOeaUuHEHHs TaJlOr€HOB, MX CBOMCTBA,
3HaY€HWE U NpUMEHEeHHe. [ amorensl B npupoie. buonornueckas pojbs raJJloreHOB.

Xaabkorenbl. OOmass XapaKTepUCTHKA XaJbKON€HOB Ha OCHOBAaHUH MX
nosoxkeHust B Ilepumoanueckoin cucreme snemeHToB /[I. 1. MeHneneeBa U CTpOEHUS
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aToMOB. XaJlbKOI€Hbl — OpPOCThbI€ BemiecTBa. Asuiorpornusi. CTpoeHUE MOJIEKYII
aJUTOTPONHBIX Moaudukauii 1 ux cBoicTtBa. [lomyyeHne m NMpUMEHEHHUE KHCIIOPOJia
U cepbl. XallbKOT€HBI B MPUPOJLC, UX OUOJIOTUYECKAsl POJIb.

DueMeHnTbl VA-rpynnbl. OOIias XapakTepHUCTHKa SJIEMEHTOB JTOW TpPYIIIbl Ha
OCHOBaHMM UX nosokeHus: B Ilepuomnueckoit cucreme snemeHToB /Jl. 1. Menneneesa
U cTpoeHusi atoMoB. CTpoeHHE MOJIEKYJIbl a30Ta U aJUIOTPOIHBIX MOJUPUKAIIAN
pocdopa, ux Pusmueckue M XUMHYECKHE CBOMCTBa. BomopoaHble coeauHEHUs
3JIEMEHTOB VA-Trpyniibl.

Oxkcuapl azota U ¢ocdopa, COOTBETCTBYIOMIUE UM KHUCIOTHL. COJIM ATHUX KHCIOT.
CBolicTBa KHCJIOpPOAHBIX coOeauHEeHuil a3ota U ¢ochopa, HUX 3HAYEHUE U
npuMeHeHue. A3oT u pocdop B mpupoje, ux OMOJIOrUYecKast POJib.

DaeMeHTbl IVA-rpynnbi. O0mias XapaKTepUCTHKA AJIEMEHTOB ATOW T'pynnbl Ha
OCHOBaHMM UX noJiokeHus B llepnoanueckon cucreme aineMeHToB . 1. Menneneena
U CTPOEHHsI aToMOB. VYriepoa u ero amwiorpornus. CBoiicTBa aJLUIOTPONHBIX
mMoauduKanuii yriepoaa, WX 3HaUYeHWe u npumeHeHue. OKCUIAbl U THAPOKCHUIBI
yriaepoJa U KpeMHHs, UX XUMH4Yeckue cBoicTtBa. Conu yroibHOM W KPEMHHUEBBIX
KHUCJIOT, WX 3HadeHWe u npuMeHeHwue. I[Ipmpomoobpasyromasi poiss yriepoaa Juist
)KUBOU M KpPEMHHUS AJIs1 HE)KUBOUW TIPUPOIBI.
d-Onemenmor

Ocob6ennoctu crpoenust atromoB d-simementoB (IB-VIIIB-rpymnm). Menb, IHHK,
XpOM, JKEeJIe30, MapraHell KakK IIPOCThIE BEIIECTBA, X (PU3MUECKHE U XHUMHUYECKHE
cBoiictBa. HaxokaeHue 3THUX METaJUIOB B IIPUPOJE, UX TMOJyYeHHE U 3Ha4dYCHHE.
Coenunenusi d-3JIEMEHTOB C PA3JIMYHBIMHM CTCIICHSIMU OKHCJICHHSI.

XapakTep OKCHAOB M THAPOKCHUIOB ATHX DJIIEMEHTOB B 3aBHCHUMOCTH OT CTEICHU
OKMCJIEHHUSI MeTajlia.
emoncmpavuuu

Komneknmu  OpoCThIX  BEIIECTB, OOpPa30BaHHBIX  JJEMEHTAMH  Pa3JIUYHBIX
3JIEKTPOHHBIX ceMelcTB. Koyuiekuu MUHEpajioB U TOPHBIX HOPOJ.

[Tonydyenune anmnoTpoInHBIX MoAUdUKaILUIl KUcIopoaa, cepbl, pocdopa.

XuMHYECKHE CBOWMCTBA BOJOPOJA, KUCIOPOIa, cepbl, hochopa, raJoreHos,
yriepoaa. Okcuasel cepsbl, a3oTa, yriepo/a, XKejie3a, MapraHiia, MeJIu C pa3JIMdYHbIMUA
CTENEHSIMHU OKHCJICHUS, UX CBOUCTBA. [ HIpoKCUabI cepbl, XpoMa, MapraHiia,
’)Keses3a, MeI, aJIIOMHUHUS U [IMHKA, UX MOJIyYEeHHE U XUMU4YECKHUE CBOMCTRBA.
Jlabopamopnsie onvimul

N3ydyeHue CBOWCTB IIPOCTBIX BEIIECTB M COEAUHEHUN S-2JIeMEHTOB. M3yuenue
CBOMCTB NPOCTBIX BEIIECTB U COEJMHEHUU P-3JIEMEHTOB. M3ydeHne CBOMCTB MPOCTBIX
BEIIECTB U COCIMHEHUN d-3JIEMEHTOB.

Ilpaxkmuueckoe 3anamue Ne 16

Ilonyuyenue ruApOKCUAOB AJIIOMHUHUS U IIMHKA; UCCICOOBAaHUE UX CBOMCTB.
ITony4uenue u uccieoBaHUE CBOMCTB OKCHIOB CEpHI, yriepojaa, pocdopa.

2.13. Xumust 6 scuznu obwecmea

XuMHUSA ¥ TPOU3BOJACTBO. XHUMHUYECKasi MNPOMBINUICHHOCTh W XUMHYECKHUE
TexHoJaoruu. CrpIppe IS XHMHUYECKOW TIPOMBIIUIEHHOCTH. Boaga B XuMMHUYecKOM
OPOMBINUJICHHOCTH. DHEPrusi JJIi XUMHYECKOTO MPOM3BOJICTBA. HaydHble TTPHUHIIUTIBI
XMMHUYECKOTO MNPOMU3BOJICTBA. 3alldTa OKpY>Xarolled cpeabl M OXpaHa Tpyda IIpU
XUMHUYECKOM TIpou3BOJicTBE. (OCHOBHBIE CTaIUM XUMHYECKOTO ITPOU3BOJCTBA.
CpaBHeHHE TPOU3BOACTBA aMMHAaKa U METaHOJIA.

XvuMHUSI B CeJbCKOM XO03flicTBe. XHWMM3allMsl CEJIbBCKOro XO3slicTBa W €€
HarpaBieHus. PacTeHust U 1o4Ba, MMOYBEHHBIN MOTJIOMIAIONIUH KOMILUICKC. Y JIOOpEHUs
" ux KJIacCU(UKAITHS.
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XUMHUYECKHE CPEACTBa 3allMThl pacTeHuil. OTpHULaTEeIbHbIE NOCIEICTBUS IIPUMEHEHUS
NEeCTULIMI0B U OopbOa ¢ HUMHU. XHUMHU3AIUs >KUBOTHOBOJCTBA.

Xumusi 1 3K0JIOTUsi. XHUMHUUYECKOE 3arpsi3HEHHE OKpy»Karouiein cpenbl. OxpaHa
rugpocdepsl OT XUMHYECKOTO 3arpsisHeHusi. OxpaHa IIOYBbBI OT XHMHUYECKOIO
3arpsizHeHus1. OxpaHa aTMoc(epbl OT XUMHUYECKOTo 3arpsizHeHusi. OxpaHa Giaopsl U
(payHBI OT XUMHUYECKOTO 3arpsi3HEHUsI. BUOTEXHOJIOTHUsI U TeHHAasi UH>KEHEPHUsI.

XuMHusl M1 NOBCeJHEBHAasl KU3Hb 4YejoBeka. JlomainHsisi anteka. Moromue U
qucTsaume cpeacrBa. CpeacrBa OopbObl ¢ OBITOBBIMH HaceKOMbIMHU. CpejicTBa
JIMYHOU TUTME€HBI U KOCMETUKH. XUMUS U NTHIAa. MapKHpOBKH YIIAKOBOK IHILIEBBIX U
TUTMEHUYECKUX NPOAYKTOB M YMEHHE HX YUTATh. DKOJIOTUS >KHUIMILA. XHUMHUS U
T€HEeTHUKA YEJIOBEKa.

HHdemoncmpayuu

Mopenu nporu3BOACTBA CEPHOM KHUCIOTHI U amMmuaka. Komnekuus ynoOpeHuii u
nectuuuaoB. O6pa3upl cpeAcTB OBITOBOM XUMHUU U JIEKAPCTBEHHBIX MpPENapaTos.
Ilpakmuueckoe 3anamue Ne 17.

O3HaKOMJICHHE C KOJUICKIIUCH YJIOOpPESHHM U TIECTHUIIHIOB.

O3HakomiieHHe ¢ o0pas3aMu CpeJICTB OBITOBOM XMMHUHU U JICKAPCTBEHHBIX
npenaparTos.
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3. TEMATHUYECKOE IINTAHUPOBAHUE

I[Ipn peammzamum comeprkaHust 00meoOpa3oBaTEIbHOW YYEOHONW JAUCIMILUIAHBI
«Xumusa» B npeaenax ocsoeHust OIT CITO na 6a3ze OCHOBHOro o01ero oopa3zoBaHus c
nojgydyeHueM cpeanero odiero oopazoBanus (ITTICC3) mo cnenmmanbaocTu 19.02.10
«TexHonoruss MPOAYKIHHU OOIIECTBEHHOIO NHUTAHH» MaKCHUMallbHas YydeOHasi Harpys3ka
oOyJarommxcsi cocTtaBisieT: - 162 wyaca, W3 HHX ayauTopHas (oOs3aTeibHast)
Harpy3ka oOOydYarolmiuxcsi, BKJIIO4asi JiadopaTopHbIe padOThl W NPaKTUUYECKHE
3anatus, — 108 ygacos.

TEMATUYECKUU TTJIAH
By yaeOHOMH paboThI KonnuecTBo yacoB
AyautopHble 3ausaTus. Coaepskanue 00y4eHUst Cneuunaasnoctu CIIO
BBenenue 1
1. Oprannueckass XuMus 51
1.1. IIlpeameT opranuvdeckoii Xxumuu. Teopust 5

CTPOECHHUSI OPraHUYECKHUX COCIMHEHUU

1.2. IlpenenbHble YTI€BOAOPOIbI 4
1.3. DTUICeHOBBIE U JIMEHOBBIC YTJIEBOJOPO/IbI 4
1.4. AueTuieHoBbI€ yIiIeBOAOPOAbI 3
1.5. ApomaTtuyeckue yrieBoJI0POIAbI 3
1.6. IIpupoaHbie UICTOYHUKHU YTIIEBOJOPOJIOB 3
1.7. 'napoKcuiabHbIE COCIMHEHUS 4
1.8. Anpaeruapl U KETOHBI 3
1.9. KapOGoHOBBIE KHCIIOTHI U UX IMPOU3BO/IHBIC 5
1.10. YriaeBoabl 5
1.11. AMUHBI, aMHHOKHUCJIIOTBI, OCJIKH 5
1.12. A3oTcoaepikamme reTepoluKInIecKrue 3
coennHeHnsi. HYKIEMHOBBIE KHCIOTHI

1.13. bBuosornuyeck aKTUBHBIE COEIMHEHU ST 4
2. O61masi 1 HeopraHm4eckass XuMHUs 56
2.1. Xumwusi — HayKa O BEeIIecTBax 1
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2.2. CtpoeHue aTtoma 3
2.3. Ilepunonuueckuii 3akoH u Ilepuoanueckas 6
crucTeMa XuMudeckux saemeHnToB . 1. MenaeneeBa

2.4. CTpoeHue BeliecTBa 5
2.5. ITonumepsnl 2
2.6. lucriepcHbIC CUCTEMBI 2
2.7. XuMHu4eckue peakiuu 6
2.8. PacTBOpBHI )
2.9. OKHCIUTEIILHO-BOCCTAHOBUTEJILHBIC PEaKIIUU. 6
DIICKTPOXUMHUUECKUE TIPOILECCHI

2.10. Knaccudukanus BemiecTn. [IpocThie BeliecTBa )
2.11. OcHOBHBIE KJIACChl HEOPTAaHUYECKUX U 6
OpraHHUYEeCKUX COCJIMHEHUMN

2.12. Xumusi 2JIEeMEHTOB 6
2.13. XumMus B )KU3HU OOIleCTBA 3
Bcero yueOHbBIX 3aHATHIA 108
IIpomexxkyTouHas arrecrauusa B ¢popme 3K3aMeHa

O0beM 00pa3oBaTeIbHON HATPY3KH 162

4. TIEPEYEHbB JJABOPATOPHBIX PABOT U TIPAKTUYECKUX 3AHATUN

Bun ‘ HanmeHnoBanue pa3enos v 3aHATHI

1.1. COBpeMeHHLIe npeacraBjacHusl O XUMHUYECCKOM CTPOCHUH
OPraHuvYeCKHUX BCIIECTB.

31 KadecTBeHHOE OnpejieieHue yriiepo/ia, BOIOPOA U XJIOpa B OPraHHUECKUX
BEIIECTBAX

1.2. IIpeanesibHbIE YIJIEBOAOPOIBI

113 2 Ilonmyuyenue MmeTaHa U U3y4YE€HUE €TI0 CBOWCTB: TOPEHUS, OTHOLLIECHUS
K OpOMHO# BOJIe U pacTBOPY I€pMaHTaHaTa Kalusl.

1.3. DTnyieHOBBIC U IMEHOBbIC YIJIEBOJAOPOABI

I13 3 \ ITonydenue sTuieHa aeruapaTanyei STHIOBOro cnupra. Bzanmopaeiictere
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ATUJIEHA ¢ OPOMHOM BOJIOH, pacTBOPOM IepMaHraHaTta kainus. CpaBHEHHE
TUTAMEHHU ATHIICHA C IJIAMEHEM MPEAeTbHBIX YIIIEBOJOPOIOB (METaHa, MPOTaH-
OyTaHOBOM cMeCH)

1.7. F'uapokcuJibHbIE COeIMHEHUS

113 4

HN3yuyeHue pacTBOPpUMOCTH CIIUPTOB B BOJIE.
OKucJIeHHuEe CHUPTOB PA3JIMYHOTO CTPOCHHUSI XPOMOBOM CMECHIO.
IMomyuyenne nusTnnoBoro 3¢gupa. [lomyuyenue riunepara Mmeau

1.8. Aabaeruabl 1 KeTOHBI

I13 5

N3yueHue BOCCTAaHOBUTEIBHBIX CBOMCTB aJbJICTHAOB. PEaKIUs
«cepeOpsiHOTO 3epKaia», BoccTaHoBiIeHHe ruapokcuaa meau (11).
B3anmopetictBue dopmanbaeruia ¢ ruApOCYIb(PUTOM HATPUSI.

1.9.Kap6oHoBbIe KMCJIOTHI U UX NPOU3BO/IHbIE

I13 6

PactBOpuMOCTh  pa3iUYHBIX KapOOHOBBIX KHCJIOT B  BOJE.
BzanmonelicTBUe YKCYCHOM KHCJIOTBI ¢ MeTajuiamu. [lomydyenwme
U30aMUIOBOI0O d(pupa yKCYCHOU KHUCIIOTHI.

1137

CpaBHEHHE CTENEHM HEHACBILNIEHHOCTH TBEPAOIrO M JKHUIAKOIO
kupoB. OwmbuieHue >xupa. Ilonmydenue MbUIa U HM3ydyeHHE €ro
CBOMCTB. N€HOOOpA30BaHUsl, peaklMii HOHHOTO OOMeHa, THAPOJIn3a,
BBIJICJICHUSI CBOOOJHBIX >XHUPHBIX KHCIIOT

1.10.¥YriaeBoabl

I13 8

Peakniusi «cepeOpsiHOTO 3epKana» TIIOKO3bl. B3aumoneicTBue
IIIOKO3bl ¢ ruapokcuaom  wmeau (1) mpu pa3nuyHbIX
TeMIeparypax.

JlelicTBMe aMMHa4YHOTO pacTBOpa OKCHIa cepedpa Ha caxaposy.
OOHapy>keHue J1aKkTo3bl B Mojloke. JlelficTBue Hoaa Ha Kpaxmal.

1.11.AMHUHBI, AMHHOKHCJIOTHI, 0€JIKH

1139

OOpa3oBaHue cosel aHuiIMHa. bpomupoBanue aHUIWHA.

I13 10

O6p3.30BaHI/Ie CcoJIeM IIMIHrHA. HonyquHe MEIHOM COJIM T'IHUIIHHA.

I1311

Jenarypamus 6enka. LlBeTHble peakuu OEJIKOB.

1.13.buoornyecku aKTHBHBIE COeIMHEHUS

113 12

OOnapyxeHre BUTaMUHa A B MOJICOJTHEYHOM Macie. OOHapyKeHUe
puTtamuHa C B s0JIOUHOM COKE.

Onpenenenue ButamMuHa D B ppiObeM KUpe WIN KYPHUHOM KEJITKE.
JevnicTtBue aMMJI03bI CJIFOHBI Ha KpaxMmadl. JlericTBue
JEeruaporeHasbl Ha METUJICHOBBIM CUHHUM. JlelicTBue Karajia3bl Ha
NEPOKCHU BOJIOPOaA.
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2.6./lucniepcHble CHCTEMBbI

JP 5

[Monyuyenue cycnieH3uu cepbl U KaHU(OIHU.

IMomyuyenune sMyJIbCUH PACTUTEIILHOTO Maciia u OeH3oJIa.

IHonyuenue 3015 kpaxmaina. [TonydeHnue 305151 cepbl U3 THOCYJIb(paTa
HaTpusl.

2.8.PacTBOpBI

113 14

‘ IIpuroroBiieHHnEe pacTBOPOB Pa3JIMYHBIX BUJIOB KOHIEHTPALIUU

2.11.0cHOBHbBIE KJIACCHI HEOPraHuveCKUX U OPraHuIeCKux CoeIUHEeHM Il

I13 15

ITomyuenune XJ0pOBOAOPOAA U COJISTHOW KHCJIOTHI, UX CBOMCTBA.
Ilonyyenne ammuaka, ero CBOMcCTBaA.

2.12.XumMus 3J1IeMeHTOB

I13 16

ITomyueHue ruApOKCUIOB AJTFOMHUHHUS M LIMHKA; UCCJIEIOBAaHHUE HX
cBOUCTB. lloslydeHue u ucciegoBaHUE CBOUMCTB OKCHUIOB CEpPHI,

yriepoaa, ¢gocdopa.

2.13.XuMud B JKU3HH 001eCTBA

113 17

O3HaKOMJIEHHUE C KOJUIEKIIUEN yAOOpEeHUM U NEeCTULIUIOB.
O3HakomJleHHe ¢ oOpa3laMu CpeiCcTB OBITOBOM XUMUHU U
JICKAPCTBEHHBIX IIpEeHapaToB.

5. [NIPUMEPHBIE TEMbI PEOEPATOB (JIOKJIAJOB) u  UHAUBUIY AJIbHBIX
ITPOEKTOB

Buorexnosorus u reHHas uH>xeHepusi — TexHosioruu XXI| Beka.
HanorexHosnorust kak NpUOPUTETHOE HAIIpaBJIEHUE Pa3BUTHUSI HAYKU U

npousBoJicTBa B Poccuiickoit denepanmu.

CoBpeMeHHbIE METOAbl 00e33apa’KuBaHUsT BOJbI.

AJUTOTPOTIUSI METAJLJIIOB.

JKusuas n gesrensHOCTh . 1. MenaencenBa.

«IlepuoanueckomMy 3aKOHY Oyaylllee HE IPO3UT Pa3pyLICHUEM. . .»

Cunre3 114-ro sneMeHTa — TPUYMP POCCHUMCKUX (PUUKOB-SIIACPIINKOB.
MN3oTonsl Bogopoaa.

Hcnonp30BaHuE palOaKTUBHBIX U30TOMNOB B TEXHUYECKHUX LEIISAX.
PenTrenoBckoe m3iydeHHE U €ro HMCHOJIb30BAHUE B TEXHUKE U MEJUIIUHE.
IInazmMa — yeTBEpPTOE COCTOSIHUE BELIECTBA.

AMopdHBbIE BellecTBa B MPUPOJE, TEXHUKE, OBITY.
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OxpaHa OKpy>KalolIer cpelibl OT XUMHUYECKOr0o 3arpsi3HEHUSI.
KonunuecTBeHHbIE XapaKTEPUCTUKU 3arpsi3HEHUSI OKPY>KalolIeH Cpebl.

IMpumeneHnue TBepAOro U razoodpazHoro okcuaa yriepoaa (1V).

3anra 030HOBOIO AKpaHa OT XMMHUYECKOTO 3arpsi3HEHUSI.

I'pybonucrniepcHbie cUCTEMBI, UX KilacCU(UKAIUS U UCIOJIb30BaHHE B
npodeccuoHaIbHON JIESITEIILHOCTH.

Kocmernueckue renm.

IIpuMmeHeHue cycrieH3uil U SMYJIbCUM B CTPOUTEIILCTBE.

Munepanbl 1 TOpHBIE TOPOJIbI KaK OCHOBA JIUTOCKEPHI.

PacTBOpBI BOKpYr Hac. Tunbsl pacTBOPOB.

Bona xak peareHT U cpena sl XMMHUYECKOTO Ipoliecca.

Kuznep u pesarenpHocTth C. AppeHuyca.

Bkiiasg oTeuecTBEHHBIX YUEHBIX B Pa3BUTUE TEOPHUH JIIEKTPOJIUTHYECKOM
JIUCCOLIMAIINH.

VYcTpaHeHre >KeCTKOCTH BOJIbI Ha MPOMBIIIICHHBIX OPEINPUSTUSIIX.

CepHasi KMCJIOTa — «XJIE0 XUMHUYECKOU MPOMBIIILICHHOCTH.
Hcnonp30BaHre MUHEPAIBHBIX KMCJIOT HA NPEANPUSITUSX PA3IHIHOTO
npoduIs.

OKCcHIBI U COJIM KaK CTPOUTEJIbHBIE MaTepHaJIbl.

HcTtopus rumnca.

IloBapeHHast COJIb KAK XMMHUYECKOE ChIPhE.

MHOTOIMKNN KapOOHAT KaJIbLUS. B IIPUPOJIC, B IPOMBIIIICHHOCTH, B OBITY.

Peakniuu ropeHusi Ha MPOU3BOJICTBE U B OBITY.

BupryansHoe MoaenupoBaHNE XUMHYECKHUX IIPOLIECCOB.

DJIEKTPOJIU3 PACTBOPOB DJIEKTPOJIUTOB.

DJIEKTPOJIM3 PACIIIABOB 3JIEKTPOJIUTOB.

IIpakTHyeckoe NpUMEHEHUE DIIEKTPOJIn3a: papMHUPOBAHUE,
raJbBaHOIIJIACTHUKA, I'aJIbBAHOCTCT U

Hcropus nosydeHus 1 MpoOUu3BOACTBA AJITFOMUHUSL.

DIEeKTPOIUTHYECKOE MOoJIydeHue U padUHUPOBAHHUE MEJIH.

JKusnb u gesrenbHocTh . J[PBH.

Ponp mMeTtanmyioB B MCTOpHUU YEIOBEYECKOW LMBMiIn3anuu. Mcropus
OTE€UYECTBEHHOU UepHOIl MeTanypruu. COBpeMEHHOE METAIIIypTrUUECKOe
HPOU3BOJICTBO.

HcTopust oreuecTBEHHON IBETHOM METAIUTypruu. Pojib MeTanjioB U CIJIaBOB B
HAay4YHO- TEXHUYECKOM IIporpecce.

Koppo3ust meTamuioB U criocoObl 3alllUThl OT KOPPO3UU.

MNuepTHBIC MK O0J1arOPOJIHBIE Ta3bl.

Posxnarorue conm — rajioreHsl.

HcTopus muBe1CKOM COUYKH.

HcTopust BOBHUKHOBEHHS U Pa3BUTHUSI OPTaHUYECKOU XUMUH.

Kuznp u nesitenbHOCTh A. M. ByTiepoBa.

Butanus3m u ero kpax.

Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJIEHHMM U PAa3BUTUU MUPOBOU
OpPraHUYeCKOU XMMUHU.

CoBpeMEHHBbIE TIPEACTABICHUS O TEOPUU XUMHUYECKOTO CTPOECHMUSI.

DKOJIOTUYECKHUE ACTIEKThl MCIOJIB30BAHUS YTJIEBOJIOPOHOTO CHIPHSI.

DKOHOMHYECKHE aCMEKThl MEXAYHAPOJIHOTO COTPYAHHUYECTBA IO
HCHOJb30BAHUIO YIII€BOJOPOIHOTO CBIPHSI.

HcTopust OTKpBITUS U pa3pabOTKH Ta30BbIX U HEPTSIHBIX MECTOPOXKIACHHUMN B
Poccuiickoit denepanuu.
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XUMUS yTI€BOJOPOIHOTO CHIPhI U MOsI OyayIiiasi npodeccus.

YrneBogopoaHOE TOILUIMBO, €0 BUAbI U Ha3HAYCHUE.

CuHTEeTHYECKHE KayUyKH: HCTOPHSI, MHOTOOOpa3ue U NePCHEKTUBBI.

Pe3nHoTEXHMYECKOE ITPOU3BOACTBO U €r0 POJb B HAYYHO-TEXHUYECKOM
nporpecce.

CBapo4HO€ ITPOU3BOACTBO U POJIb XUMHUHU YIJIIEBOAOPOJIOB B HEM.

Hedtp 1 ee TpaHCnOpTHPOBKA KaK OCHOBA B3aMMOBBITOJIHOTO
MEXKIyHAPOJHOI'O COTPYJHUYECTBA.
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6 . XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHO! JIEATEJIBHOCTU
CTYAEHTOB

XapaKTepI/ICTI/IKa OCHOBHBIX BHI0B
ACATECJIBHOCTU CTYACHTOB

Conepxanue
o0yueHus
(Ha ypoBHe yueOHBIX JeiicTBHIi)

Baxueiimue YMeHue 1aBaTh ONpeJieI€eHUE U OIIEpUupoOBaTh
XUMUYeCcKue CIEeAYIOUIMMH XUMHUYECKUMU TTOHSTUSIMHU: BEIIECTBO,
MOHSITUS XUMHYECKUN AJIE€MEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIC aTOMHAsi U MOJICKYJISIpHAsI MacCChlI,
WOH, aJUTOTPOIIHSI, U30TOIbI, XUMHUYECKasl CBSI3b,
AIEKTPOOTPHULIATEIILHOCTh, BAJICHTHOCTD, CTEIIEHb
OKMCJIEHUS, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIH
00BbeM 1a3000pa3HBIX BEIISCTB, BEIISCTBA
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHUS,
pPacTBOPBHI, DIIEKTPOJIUT U HEDICK-TPOJIUT,
JIEKTPOJIUTUYUECKAs JTUCCOHALINS, OKUCITUTEIb U
BOCCTAaHOBUTEJIb, OKHUCJICHHUE U BOCCTAHOBJICHHE,
TETUIOBOM (p(PEeKT peakuu, CKOPOCTh XUMHUICCKOU
peakimu, KaTaiaus3, XUMHYECKOE paBHOBECHE,
YTJICPOIHBIN CKeeT, PyHKITMOHAIbHAS TPYIIIIA,
U30MEpHUsi, TOMOJIOTHUSI

OcHoBHBIE 32KOHBI DopMyITUPOBAHHE 3aKOHOB COXPAHEHHS MaCChI

XUMHH BEILIECTB U MMOCTOSIHCTBA COCTAaBA BEIIECTB.

Y craHoBKa NIPUUYHUHHO-CJICACTBEHHOU CBSI3U MEXKIY
COJIep>KaHHUEM PTUX 3aKOHOB M HAITMCAHUEM
XUMHYECKUX (POPMYJI U ypaBHEHHUI. Y CTaHOBKA
3BOJIFOLIMOHHOW CYIIHOCTU MEHAEJIEEBCKON U
COBPEMEHHOU (POPMYITUPOBOK TIEPUOIUUESCKOTO 3aKOHA
J1. 1. MenpneneeBa. O0bsicHEeHUE (PUBUUECKOTO CMBICTIA
CHUMBOJIMKH MEPUOAUYECKON TaOIUIbI XUMUYECKUX
snemeHToB JI. 1. MenneneeBa (HOMEpOB 2J1€MEHTA,
nepuoja, TPynnbl) U YCTAHOBKA MMPUYUHHO-
CJIEJICTBEHHOM CBSI3U MEX/Iy CTPOCHHUEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHUSI CBOMCTB 3JIEMEHTOB U
0o0pa30BaHHBIX UMM BEIIESCTB B IIEpHOIaX

U rpyTmIiax.

XapaKTepucTHUKa SII€MEHTOB MaJIbIX U OOJIBIITUX
NEepUOJOB MO UX NOJOXKEHUIO B [lepnoanueckoit
cucteme /1. 1. Menneneena
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OcCHOBHbBIE TEOPUH
XUMHUHU

YcraHOBKa  3aBUCUMOCTH  CBOWCTB  XMMHYECKHX
BEIIECTB OT CTPOEHHUSI aTOMOB OOpa3yIOIUX HX
XUMHUYECKUX 3JIEMEHTOB. XapakTepucTuka
BAXHEUIIUX  TUIIOB XUMHUYECKUX CBsA3EH "
OTHOCHUTEJILHOCTHU 3TOM TUMNOJOTHH.

OOBsicHEeHHE 3aBHUCUMOCTH CBOMCTB BEILECTB OT HX
COCTaBa U CTPOCHUS KPUCTAIUIMYECKHUX PELHIETOK.
@dopMyIUMpPOBKAa  OCHOBHBIX  IIOJIOKECHUW  TEOPUH
3JIEKTPOJIMTUYECKON JTMCCOLMAMU U XapaKTEePUCTHUKA
B CBETE€ 3TOM TEOPUHU CBOMCTB OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCAUHEHMUIA.

@DopMyIUpPOBKAa OCHOBHBIX IIOJOKEHUU TEOPHUHU
XAUMHUYECKOT O CTpPOCHUSA OpraHuYEeCKUX
COEIMHEHUW U XapaKTEepUCTHKAa B CBETE DTOU
TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKHUX
COEIUHEHUM

Baknenmnue
BellecTBa U
MaTepHuabl

XapakTepuCcTHKa COCTaBa, CTPOCHHS, CBOMCTB,
MOJIYYEHHUsI U IPUMEHEHUs Ba)kHEeHIInX meTawioB (1A
u |l A rpynn, airoMuHUs, ’Kejle- 3a, a B €CTeCTBEHHO-
Hay4YHOM IIpodujIe 1 HEKOTOPBIX d-37I€MEHTOB)

U UX COCAUHEHUN.

XapaKkTepuCTHKA COCTaBa, CTPOCHMUsI, CBOMCTB,
MOJIyYCHHUS U MPUMEHCHHUS BAXKHEUIITNX HEMETAJLIIOB
(VI A, VIIA, VIA rpymi, a Takke azotau pocdopa,
yriiepoaa ¥ KpeMHHsI, BOAOPOAA) U KX COCTUHCHUIA.
XapakTepUCTHKaA cOcTaBa, CTPO€HUs, CBOMCTB,
MOJIYYE€HUS U IIPUMEHEHHU S BAXKHEHUIITNX KIIaCCOB
YTJICBOJIOPOAOB (AJIKAHOB, ITMKJIOAJIKAHOB, aJIKEHOB,
AJIKMHOB, apPEHOB) U UX HAaNOO0JIee 3HAaYUMBbIX

B HAPOJTHOXO3IHWCTBEHHOM IUIaHE MPEACTABUTEIICH.
AHaylorTHYHasi XapaKTepUCTHUKA BaKHEUIITNX
MpeAcTaBUTEIIeHd APYTHUX KJIACCOB OPraHUYECKUX
COCJIMHEHUI: METaHOoJIa U PTAaHOoJIa, CJIOKHBIX 3(PpUpPOB,
SKUPOB, MBI, aJibJIeTuA0B ((hopMaibaerugoB U
areTajgbAeTu/1a), KETOHOB (aleToHa), KapOOHOBBIX
KUCJIOT (YKCYCHOM KHCJIOTHI, JJIs1 €CTECTBEHHO-
Hay4YHOT'0 MpoduiIs MpeacTaBUTeIed IPyrux KiIaccoB
KHCJIOT), MOHOCAaXapua0B (TJIFOKO3bI), TUCaXapUui0B
(caxapo3bl), ToaUcaxapuaoB (Kpaxmana u
LIEJUTIOJIO3b]), aHWJIMHA, AMUHOKHCIIOT, OEJIKOB,
WCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH, KayYyKOB,
njacTMacc
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XuMHU4YeCcKun
3BIK U
CHMBOJINKA

Hcnionp3oBanue B yueOHOI U nTpodeccruoHaaibHON
NeATEIILHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKH.
Ha3Banne u3y4eHHBIX BEIECTB 110 TPUBHUAIBHOW WIIH
MEXIYHApOJHOW  HOMEHKJAType UM  OTpaKEHHUE
COCTaBa 3THUX COCAMHEHUH C MOMOIIBI0 XHUMHUYECKHUX
bopmy.

OTpakeHHe XMMHYECKUX IIPOLIECCOB C MOMOIIBIO

VNARHAUUU XUMUULCKUX NEAKITUN

XuMHuuecKue
peakuumn

OOBsICHEHHE CYUIHOCTH XUMHUYECKHUX MPOIECCOB.
Knaccudukaiyss XuMHU4eCKUX PEaKIIUi 1O
pPa3nuYHbBIM HIPU3HAKAM: YUCIIY U COCTaBY HPOJAYKTOB
U peareHToOB, TeIIoBoMY 3 eKTy, HaIIpaBICHHUIO,
(aze, HamuMIO KaTaITU3aTOPaA, U3MEHECHUIO CTETICHEN
OKHCJICHUS DJIEMEHTOB, 00pa3yIoIINX BEIECTBA.
YcTaHOBKa MPU3HAKOB OOIIETO U PA3JIMYHOIO B
TUIIOJIOTUM PEAKLMM U1 HEOPTaHUYECKOU U
OpPraHUYE€CKON XUMMHU.

Knaccudmukanms BeecTB 1 IMPOLECCOB C TOUYKH
3pEHMSI OKHCIICHUSI-BOCCTAHOBJICHUsI. COCTaBJIEeHUE
YPaBHEHUH peaklivii C IIOMOIIBIO METOJA
3JIEKTPOHHOTO OanaHca.

OOBsicCHEHHE 3aBUCUMOCTH CKOPOCTU XUMHYECKOM
peaKkury U NOJOKEHUSI XUMUUYECKOIO PABHOBECHUSI OT
pa3nuYHbBIX (PAKTOPOB

XuMHuuYecKui
IKCIEPUMEHT

BrinosiHeHHME XUMUYECKOTO SKCIEPUMEHTA B IOJTHOM
COOTBETCTBHUH C IPAaBUJIAMH O€30ITaCHOCTH.
HabGmronenue, pukcamnyst 1 onucaHue pe3ybTaToB
IIPOBEAECHHOI'O SKCIIEPUMEHTA

XuMu4ieckas
uHpopManus

IIpoBesieHEe CAMOCTOSITEIIFHOTO TIOUCKA XUMHUYSCKOMN
I/IH(l)OpMaHI/II/I C HCITOJIB30BaAHUECM Pa3INIHBIX
WCTOYHUKOB (Hay4YHO-TIOMYJISIPHBIX U3JIaHUM,
KOMITBIOTEPHBIX 0a3 JIaHHBIX, pecypcoB MIHTepHeTa).
Hcnonb3oBaHue KOMITBIOTEPHBIX TEXHOJIOTHIA
st 06paboTKH

U Tepeladyd XHUMHYECKOM wuHpopmauuu U €€
MpeJCTaBJICHUS B pa3JIUnYHbIX (popmax

Pacuernsl mo
XUMHUYECKUM

dopmysam

Y cTaHOBKa 3aBUCUMOCTH MEXK/1y KAUECTBEHHON U
KOJIMUECTBEHHON CTOPOHAMHM XUMHUYECKUX OOBEKTOB U
IIPOLIECCOB.
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IIpodpuiabHoe n OOBsICHEHHE XUMHUYECCKUX SIBICHUMH,

npo(peccCuoOHAIBLHO MIPOUCXOISIINX B IPUPOJIC, OBITY U HA
3HAYUMOe IPOU3BOJCTBE.
coJep:xaHue OnpenesieHne BO3MOYKHOCTEN MPOTEKAHUSA

XUMHYECKHUX MPEBPANICHUN B PAa3IUYHBIX YCIOBHSIX.
CoOImro/IeHue TIPaBUIT IKOJIOTHISCKU T'PAaMOTHOTO
IOBEJICHUS B OKPY KAIOIICH cpee.

O11eHKa BIIUSIHUS XHMHYECKOTO 3arpsi3HCHUS
OKpY>KaroIieh cpeabl Ha OPraHu3M YeJIOBEeKa U
JIPYTHE )KUBbIC OPraHU3MBbl.

ColnrozieHue rpaBuil 6€301acHOT0 OOpanieHus ¢
TOPIOYUMHU U TOKCUYHBIMH BEIIECCTBAMM,
smabopaTopHbIM oOopynoBanueM. [loaroroBka
pacTBOPOB 3aJaHHOW KOHIICHTPAIIUU B OBITY U Ha
IIPOU3BOJICTBE.

Kputudeckas oreHka JOCTOBEPHOCTH XHMHYCSCKOMN
nHGOpMAITUH, TOCTYNAIOMICH U3 pa3HbIX
UCTOYHHUKOB
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7. YHEBHO-METO/INYECKOE

%1 MATEPI/IAHBHO—TEXHI/ILI]%CKOE OBECIIEYHEHUE TTPOI'PAMMBI
YUEBHOU JUCILUITJIMHBI
«XMNMU S

Jnst ocBoeHust niporpamMmbl yuyeoHou aucnuiuinabl «Xumusp»» B I'BITIOY BJIATT,
peanu3yroleM oOpa30BaTeIbHYIO IIpOrpaMMy CpeIHero ooiiero oOpa3oBaHHUs B
npenenax ocoeHust OIl CITO na 6a3ze OCHOBHOTrO 0OOmIero OOpa3oBaHUsI, UMEETCS
yueOHBbIil KabuHeT c¢ jaboparopueidl XMMHUU M JJaOOPAHTCKONH KOMHAaTOH, B KOTOPOM
UMEETCsI BO3MOXKHOCTH OOECII€YHTh CBOOOJHBIA JocTyn B VHTEpHET BO Bpems
y4eOHOT0 3aHSITHS U B IIEPUO]I BHEYUEOHOM JI€ATEIBHOCTH OOYyUYarOIIUXCS.

Ilomemenune KaOuHeTa YIOBJIETBOPSIET TpeOGOBaHUIM CanurtapHo-
SMHUAEMHUOJIOTUYECKUX TmpaBui u  HopmatuBoB (CaunlluH 2.4.2 Ne 178-02) wu
OCHAIIICHO THUIOBBIM OOOpPYJIOBaHUEM, YKAa3aHHBIM B HACTOSIIMX TPEOOBaHUSX, B TOM
yucie  CIeUUaJIUu3UpOBAaHHOM ydyeOHOIl MeOenb0 M cpeAcTBaMM  OOyUeHwus,
JIOCTAaTOYHBIMH JJIsI BBITIOJHEHUSI TPeOOBAaHUN K YPOBHIO MOATOTOBKHA OOYYarOIIHUXCS.
B kabuHeTe mMeeTcst MyJIbTUMEIUHHOE 000pYyAOBaHUE, ITIOCPEICTBOM KOTOPOTO
YYaCTHHUKH 00pa30BaTEIbHOIO MPOIecca MOTYT IIPOCMAaTPUBATh BU3YaIbHYIO
nHoOpMalMIO II0 XUMUH, CO3/1aBaTh NPE3E€HTAlUH, BUAEeOMAaTepUalbl U T. II.

B cocraB y4eOHO-METOAWYECKOTO ¢ MAaTEPHAIBHO-TEXHUYECKOTO OCHAIICHUS
KaOuHeTa BXOJSIT:

MHOTO(PYHKIIMOHAJIBHBIN KOMILUIEKC MpPEIoiaBaTes;

HATypaldbHbIE OOBEKTHI, MOACIH, NPUOOPHI U HAOOPHI IJIsI TTOCTAHOBKH
JIEMOHCTPALIMOHHOI'O U YYEHUYECKOT'0 KCIIEPUMEHTA;

reyaTHble U 3KPaHHO-3BYKOBBIE CpeacTBa OOyUYeHMUS;

cpe/icTBa HOBBIX MH(POPMAITMOHHBIX TEXHOJIOTHA;

PEaKTUBBHI;

HEepeYHU OCHOBHOM M JIONOJIHUTEIBHON yueOHOU JIUTEpaTyphl;

BCIIOMOTaTeJIbHOE 00OpYyJIOBaHHE U UHCTPYKIINU;

OoubnuoreuHsblit GoH.

B OubGnuoreunslii (poHJ BXOASIT YUYEOHUKH M Y4EOHO-METOAUYECKHE KOMIUJIEKTHI
(YMK), pexkomMeHOOBaHHBIE WM  JOMYyMNIEHHBIC JUISI  HCIIOJB30BaHUS B
npogeccuoHaIbHBIX oOpa3oBaTeIbHBIX OpraHu3alusx, peatn3yrommnux
00pa3oBaTEeNbHYIO NPOrpaMMy CPEIIHETO OOIeTo OOpa3oBaHUs B IpejiejiaXx OCBOCHUS
OIT CITO Ha 6a3ze OCHOBHOTI'O OOIIETO 0OOpa30BaHUSI.

bubGnuoreunblit (GOH TOTTOJTHEH XUMHUYECKOU DHITUKIIOTISIUEH, CIPaBOYHHUKAMU,
KHUTAMM JJIs1 YT€HUS 110 XUMUH.

B mportecce ocBoeHusi mporpaMMbl YYEOHOW AUCIHHUTUITAHBI «XUMHS» CTYJICHTBI
UMEIOT BO3MOXXHOCTBH JOCTyIla K DJIIEKTPOHHBIM YYE€OHBIM MaTepualiaM MO XHUMHH,
UMEIoIUMCST B CcBOOOJHOM JjocTyrne B ceTu VHTepHeT (PJIEKTPOHHBIM KHUIaM,
OpakTUKyMaM, TecTaM, matepuaiam EI'D u ap.).
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IIEPEYEHb PEKOMEHYEMbIX YUYEBHbBIX U3[JAHU,MHTEPHET- PECYPCOB

Js ctyneHToB
Epoxun I1O. M., Koeaneea M. b. Xumus s 1npodeccHil W CleuaibHOCTEH
TEXHUYECKOI0 U €CTECTBEHHO-HAYYHOro Npouiiei: ydeOHUK Ui CTYH. YYpPeKACHUH
cpen. ipod. obpazosanusi. — M., 2016.

]_—[J'IH IIpernoagaBaTciiia

DenepanpHblil 3ak0H OT 29.11.2012 Ne 273-D3 «O06 obpa3zoBanuu B Poccuiickoit
denepanum». [Ipukaz MunucrtepcTBa obpa3zoBanus U Hayku P®D ot 17.05.2012 Ne
413 «O06 yTBepXJIeHUHU (PpeaepaibHOro rocyIapCTBEHHOT0 00pa30BaTEIbHOIO
craHzapTa cpeaHero (MmoJIHOro) O0IIero oopa3oBaHUs» .

Ilpuka3z MunucrepctBa obpa3oBanusi U Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHHMHU wu3MeHeHud B Ilpukaz MwuHuctepcTtBa obOpa3zoBanuss W Hayku PD ot
17.05.2012 Neo 413 “O06 yTBepxkIeHUU (GeaepaIbHOTO TOCYAAapCTBEHHOIO
0o0pa3oBaTeIbHOIO CTaHIapTa cpeaHero (MOJHOIr0) oO0Iero oOpa3oBaHus .

ITucemo JlemaptamMeHTa TOCYJApCTBEHHOW MOJUTUKA B cdepe MnOoATrOTOBKH
pabounx kanpoB u JIIO MwunoOpuayku Poccumu ot 17.03.2015 Ne 06-259
«PexkoMeHtanuu 1O OpraHu3aluM IIOJYYE€HHUsI CpegHero oomiero obOpa3oBaHUS B
npeaenax OCBOCHUS OOpa30BaTEIbHBIX MPOTpPaMM CPEOHEro IpodecCHOHaIBHOTO
oOpa3zoBaHusi Ha ©Oa3e OCHOBHOTO OOIIeT0 oOpa3oBaHHUsS C Y4YETOM TpeOOBaHUM
(penepanbHBIX TOCYIapCTBEHHBIX OOpa30BAaTEIbHBIX CTAHAAPTOB W MOJIyYaeMOU
npodeccuy WU COeUHAILHOCTH CPETHEro MpodeCcCHOHATIBHOTO 00pa30BaHUSI».

Tabpuensn O. C., Jlvicosa I'. . Xumusi: KHATA JUIS TIpETojlaBaTeiisi: y4e0.-MeTo/I.
nocobue. — M., 2012.

labpuensn O. C. u Op. Xumus a1 npodeccui H  CHeHUaIbHOCTEH
TEXHHUYECKOro npodmis (PJICKTPOHHOES TIPUIOKECHUE).

WHTEPHET-PECYPCHI

www. pvg. mK. ru (onumnuana «[lokopu BopoObeBbI TOPHI»).

www. hemi. wallst. ru (O6pa3oBaTebHBII CaWUT I IIKOJIBHUKOB «XHUMHUSI).
www. alhimikov. net (O6pa3zoBaTenbHbIil CAaWT I MIKOJIBHHUKOB).

www. chem. msu. su (DnekTpoHHasi OMOJIHOTEKA 10 XUMUH).

www. enauki. ru (uaTepHeT-U3AaHue JUTSI yuauTesnei «ECTeCTBeHHBIE HAYKH»).
www. 1september. ru (meroaundeckast razera «IlepBoe ceHTSIOps»). WWW.
hvsh. ru (kypaan «Xumusi B LIKOJIE).

www. hij. ru (kypHain «XUMHS U KA3HBY ).

www. chemistry-chemists. com (a51eKTpOHHBIH )KypHaT « XUMHKH U XUMUSD).
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