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HOACHUTEJBHASA 3AIINCKA

[Iporpamma  00mieoOpa3oBaTeIbHOW  y4€OHOW — AUCITUIUTMHBI  « XUMUSD»
npeaHazHadeHa a1 uzydenus xumuu B ['BIIOY «boxaHCkuii arpapHblil TEXHUKYM,
peanu3yroniero o0pa3oBaTeIbHYIO MpOorpaMMy CpeaHero ooOiiero oOpa3oBaHUsS B
npenenax OCBOEHUSI OCHOBHOM NpodeccroHambHOM 00pa3oBaTeIbHONW MPOrpaMMbl
CIIO (OIIOIT CIIO) na 6a3e OCHOBHOIO OOWIETO OOpa3oBaHUsl MPU MOJATOTOBKE
KBaTU(UIIMPOBAHHBIX PAOOUHUX.

Pabouas mporpamma paspabotana Ha ocHoBe TpeOoBanuii ®I'OC cpeaHero obiiero
o0pa3oBaHusl, IPEIBABIAEMbIX K CTPYKTYpE, COJIEPKAHUIO U PE3yJIbTaTaM OCBOCHHUS
y49eOHOH JUCIUIUIMHBI «XWUMHs», U B COOTBETCTBHM C PeKOMEHIAIUsSIMH 10
OpraHu3allMd TMOJYyYEHHsS CpPEIHEro OOHIero oOpa3oBaHUS B HpeleiaX OCBOCHHUS
00pa3oBaTEIbHBIX MpOrpaMM cpeaHero npodeccuoHanbHOro oOpa3oBaHUs Ha 0aze
OCHOBHOro  obmiero oOpa3oBaHHs C y4eToM TpeOoBaHUM  (heaepabHbIX
roCcyJapCTBEHHBIX OOpa30BaTENbHBIX CTAHAAPTOB M MOJIy4aeMol mpodeccuu WiH
CIEHUAIBHOCTH CpeHero mpodeccuoHanbHOro 00pa3zoBanus (nmuchbMo [lemnapramenTa
roCyJapCTBEHHOW TIOJUTUKH B cdepe NOoAroToBKM padouux kaapoB u JIIO
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue nporpaMmbl « XUMUSD) HAIIPABIICHO HA IOCTUKEHUE CIICIYIOIINX HeJIei:
* (dopmupoBaHre y OOyYarolIMXCsli yMEHHUS OIEHHMBATh 3HAYMMOCTH XHMHUYECKOTO
3HAHUA JJIS1 KQXKIOTO YEJIOBEKa;

* hopMHpOBaHUE Y 00YUAIOIIUXCS LIETTOCTHOTO MPEICTABIECHUSI O MUPE U POJIA XUMUU
B CO3/IJaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MHUPA; YMEHHS OOBICHSTH
O00BEKTHI U MPOILIECCHl OKPYKAIOLIEH ACHCTBUTEIHBHOCTH — MPUPOIHOM, COIUAIbHOM,
KYJbTYPHOU, TEXHUUECKON CPEbl, — UCIIOIB3YS JJIsl ATOTO XUMUYECKUE 3HAHUS;

* pa3BUTHE Y 00YUYAIOIIUXCS YMEHUN pa3inuath (PakThl U OLEHKH,

CpaBHMBATh OLICHOYHBIE BBIBOJIbI, BUJIETh X CBSA3b C KPUTEPHUSIMU OILICHOK U CBS3b
KPUTEPHUEB C OMpPEAEIEHHON CUCTEMOM LIEHHOCTEH, (OPMYIHPOBATh U OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

* mpuoOpeTeHrne OOYyYaIOMMUMUCS OIBITa Pa3HOOOPA3HOM JEATEIIBHOCTH, OIBITa
MO3HAHUS M CAMOINO3HAHMS; KIIOUEBBIX HABBIKOB, HWMEIOIIMX YHUBEPCAIBHOE
3HAUCHUE I PA3TUYHBIX BHJIOB JIEITEIHHOCTH (HABBIKOB pEIICHUS MPOOJeM,
MPUHSATHUS PEIICHUM, TOMCKA, aHalu3a U 00padOTKK MH(DOpMAIUK, KOMMYHUKATUBHBIX
HABBIKOB, HABBIKOB M3MEPCHHM, HABBIKOB COTPYIHUYECTBA, HABBIKOB 0OE30MACHOTO
oOparieHus ¢ BEIIeCTBaMHU B TTOBCEIHEBHOM KU3HN).

B nporpamMmmy BKIIFOUEHO cojiepKaHue, HalpaBiIeHHOE Ha POPMUPOBAHHUE Y CTYACHTOB
KOMIIETCHIINHM, HeoOXoauMbIX misa kKadecTBeHHoro ocBoeHuss OIIOIT CIIO na 0Oase
OCHOBHOTO 00I1ero oOpa3oBaHUs C TMOJIYUYCHHEM CpPEIHEro OOIIero oOpa3oBaHUS —
MpOTrpaMMbl  TTOATOTOBKH KBAIM(PHUIIUPOBAHHBIX PaO0UYUX CIyXKAIIUX, MPOTPAMMBI
MOATrOTOBKM crienuanuctoB cpennero 38eHa (IITTKPC).

OBIIAS XAPAKTEPUCTUKA YYEBHOM JJUCIITUTIJIMHBI

«XUMMUS»



XHUMHS- 3TO HayKa O BEUIECTBAX, MX COCTaBE€ M CTPOEHUU, O HMX CBOMCTBAX M
MPEBPAIICHHAX, O 3HAYEHUM XHMMHYECKUX BEIIECTB, MATEPUAJIOB M IMPOLECCOB B
MPaKTUYECKOMN AESITEIIbHOCTU YEJIOBEKA.

Coneprxanue 0011e00pa3oBaTeIbHON yUeOHON TUCIIMIUIMHBI « XUMHUS HAIPaBICHO HA
YCBOEHUE OOYYaIOIUMUCS OCHOBHBIX IIOHSATHI, 3aKOHOB M TEOPUM XUMHUM; Ha
OBJIAJICHE YMEHUSIMHU HAOJII0JIaTh XMMHUYECKUE SBJICHUS, NPOBOJUTH XUMHYECKHU
HKCIIEPUMEHT, MPOU3BOAUTH PACUETHI HA OCHOBE XMMMUYECKHUX (POPMyJ BELIECTB U
YPABHEHUN XUMHUYECKUX PEAKIIUH.

B mpouecce wu3ydeHuss XUMUH y OOy4arolUMXCs pa3BUBAIOTCS IIO3HABATEJIbHBIE
MHTEPEChl U HHTEUIEKTYaJIbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIbHOM
npuOOpeTeHUs] 3HAHUI MO XUMUU B COOTBETCTBUHU C BO3HUKAIOIIMMH KU3HEHHBIMU
npoOjemMaMy, BOCHUTBHIBAETCS OEpEKHOE OTHOUIEHUS K MpUPOJE, NOHUMaHUE
3I0pOBOro 00pasza >KM3HU, HEOOXOAMMOCTH MPEAYNPEXKICHUS SIBICHUN, HAHOCSIINUX
BpEIl 3I0POBBIO M OKpyXxaromen cpene. OHM OCBaMBAKOT IPUEMBI T'PAMOTHOTO,
0€301acHOr0 MCIOJIb30BAaHUSI XMMUYECKHX BEIIECTB U MAaTE€pPUAIOB, IPUMEHIEMBIX B
OBITY, B CEJIbCKOM XO31CTBE U HA TPOU3BOCTBE.



[Ipu cTpyKTYypuUpOBaHUU COAEPKaHUS 00I11e00pa30BaTENbHON yUeOHON TUCIUTLINHBI
YUUTHIBAIACh OOBEKTUBHAS PEANTbHOCTh — HEOOJBIION 00hEM YacoB, OTHYIICHHBIX Ha
U3yYeHUE XHMHHM, M CTPEMJICHUE MAKCHUMaJIbHO COOTBETCTBOBATh  HJAESIM
pa3BuBaromero o0yuenus. I[loaTomy TeopeTHdeckre BOIMPOCHI MaKCHUMAJIbHO
CMEIIeHbl K Hayally U3y4YeHUS JUCHUIUIMHBI, C TEM, YTOObl MOCHEIYIOIIHMA
(dakTHUeCcKuil MaTepuas paccMaTpUBaJICS Ha OCHOBE M3YUYEHHBIX Teopuil. Peanuzarus
JNEAYKTUBHOTO TMOJAXO0Ja K M3YYCHHI0 XUMHUU CIOCOOCTBYET Pa3BUTHIO TaKUX
JOTUYECKUX ONepaluii MBIIUICHUs, KakK aHalu3 W CHHTe3, O0000IIeHHe U
KOHKpETHU3allusl, CPaBHEHHUE U aHAJIOTHS, CUCTEMAaTU3aIus 1 Kiaccudukanus u ap.
I[Ipu  ocBoenun  npodeccuit  CIIO €CTECTBEHHOHAYYHOTO  MpOoQuiIs
npodeccuoHanbHOr0 00pa3oBaHUsl XUMHUS H3y4yaeTcss Ha 0Oa3oBoM ypoBHe DPI'OC
cpeaHero oo1ero oopa3oBaHus

B conmepxanuu y4yeOHOW AMCHMIUIMHBI JUISI €CTECTBEHHOHAYYHOTO MPOQUII
Mpo(EeCCUOHAIBHO-3HAYUMBbIII KOMIIOHEHT HE€ BBIIENEH, T.K. BCE €ro COJEpKaHue
ABJISIETCS. TPO(PHIBHO-OPUEHTUPOBAHHBIM KM HOCHUT MPO(eCcCHOHATbHO-3HAUHMbIN
XapaKkTep.

B npouecce wW3ydeHUs XMMHUHM ~ TEOPETHYECKHE  CBEIEHUS  JIONMOJHSIOTCS
JEMOHCTPALUAMHU, JIAOOPATOPHBIMU  OMNBITAMM W TNPAKTUYECKUMHU  3aHATHSAMHU.
3HAUNUTEIBHOE MECTO OTBOJUTCA XUMHUYECKOMY 3SKcnepumeHTy. OH OTKphIBacT
BO3MOXXHOCTh (POPMHUPOBATh y OOYYAIOIIMXCS CHELMATIbHbIE MPEIMETHBIE YMEHMUS:
paboTaTh C BELIECTBAMM, BBIIOJHATH MPOCTHIE XMMHMYECKHE ONBITHI, YUHT
0e30MacHOMY M JKOJIOTUYECKHM TIPaMOTHOMY OOpallleHHI0 C  BELIECTBaMH,
MaTepuajgaMH U IpoLeccaMu B ObITY U Ha IPOU3BOJICTBE.

JUiss ~ opraHu3alMu  BHEAyJIUTOPHOW  CaMOCTOATENbHOH  paboThl  CTYJEHTOB,
OBJIAJEBAOIINX npodeccusimu CIIO €CTECTBEHHOHAY4YHOT' O npoduien
MpO(EeCCHOHAIBHOTO 00pa30BaHUsl MPEACTABICH NMPUMEPHBIN mnepeueHb pedepaToB
(moks1a0B), UHIAMBHUIYAIbHBIX TIPOEKTOB.

B mpouecce wu3ydeHuss XMMHM ~BaXHO (opmMupoBaTh  MH(DOPMALMOHHYIO
KOMIIETEHTHOCTh oOy4aromuxcs. [losToMy npu OpraHusanuyd CcaMOCTOSTEIbHON
paboThl HEOOXOIMMO aKICHTHPOBATh BHUMAaHUE OOyYaroNIMXcsi Ha TOHUCKE
uHopmauu B CpeAcTBaXx Macc-menua, MHTepHeTe, B y4eOHOM M CHENHUATBHON
JUTEpaType C COOTBETCTBYIOIIMM O(OPMIICHUEM U MIPEICTABICHUEM PE3YJIbTATOB.
N3yuenue oOmieoOpa3oBaTenbHON y4eOHON MUCHMIUIMHBI «XUMHUS» 3aBEpIIACTCs
MIOJABCJICHUEM HTOrOB B  (dopme muddepeHIIMPOBaHHOTO 3a4eTa B paMKax
IIPOMEKYTOUYHOM arrectauuu cTyneHtoB B mpouecce ocBoenus OIIOIT CIIO c
MOJTy4YEHHEM CpeIHero o01ero oOpa3oBaHUs (TITIKPC)
MECTO YYEBHOHN JUCHUIIJIMHBI B YYEEHOM ILJIAHE

VYyeOHast AUCHMIUIMHA «XUMHS» SIBISETCS y4yeOHbIM NPEIMETOM IO BHIOOpY H3
obsi3atennbHOM mpenMeTHoM oOnactu «EctectBennbie Hayku»y PI'OC cpemnero
o011iero oOpa3oBaHusI.

B TBIIOY «boxaHCkuil arpapHblii TEXHHUKYM» pPEaJM3YIOIIEr0 00pa30oBaTelbHYIO
nporpammy cpeaHero oomuiero oopazoBanus B npeaenax ocBoeHuss OIIOIT CIIO na
0a3e OCHOBHOro 00IIero 00pa3oBaHUs, yueOHas AUCHUILINHA «XHUMHUS» U3ydaeTcs B




obmeobpazoBarensHoM 1ukie yaeonoro OIIOIT CIIO na 6a3ze OCHOBHOTO 00IIETO
oOpa3oBaHwMsI ¢ TTOJTydeHHEeM cpeaHero odmiero oopazosanus (IITIKPC).

B yueOupix mmanax IIIIKPC wmecto yueOHON AUCHMILTUHBI «XHUMHS» B COCTaBE
0011e00pa3oBaTeIbHBIX yUEOHBIX AUCHUIUIMH TIO BBIOOpPY, (QOPMHUpPYEMBIX U3
oOsi3arenpHbIX npeaMeTHbIx obnacter GI'OC cpennero obmiero obpa3oBaHus, IS
npodeccuii CIIO.

Ne | ITpodeccus Pacnpenenenue o0s13aTeIbHOM
ayJIUTOPHOW HArpy3km mno kypcam u | Mtoro
cemecTpam (4ac.)

1 kypc 2 Kypc 3
Kypc
1 2 3 4 5 6
1 | Tpakropuct —
MAIlIUHUCT
CEIIbCKOXO03SIMCTBEHHOTO
IIPOM3BOJICTBA. o1 57 |16 51 - - 175

PE3YJIBTATHI OCBOEHUS YYEBHOMN JUCHUITINHBI
OcBoeHue cofiepxkaHus y4eOHOM TUCHUIUIUHBI « XUMUS», 00€CTIeUMBAET JOCTHUKECHUE
CTYAEHTAMU CIICIYIOIIUX Pe3)1bmamos:

JIUYHOCIHBIX:
[J 4yBCTBO TOpPAOCTM M YBAXECHHS K MCTOPUHM W JOCTHKEHHUSM OTECYECTBEHHOU

XUMUYECKON HayK{; XHMMHYECKH TPaMOTHOE IOBEJAeHHE B MpodecCHoHaNbHON
JIESTETLHOCTH U B OBITY TIPU OOpaIEHUU ¢ XUMUYECKUMHU BEIIECTBAMU, MaTepUaiaMu
Y MPOLIECCAMU;

[} TOTOBHOCTH K MPOJIODKSHUIO 00pa30BaHUsI W TOBBIIIEHUS KBTI (DUKAIINAH,
OCO3HAHUE POJIU XUMHUYECKUX KOMIETEHIINN B 3TOM;

[1 yMeHHe WCIOJIb30BaTh JOCTH)KEHUS COBPEMEHHONW XUMHYECKOW HayKu W
XUMUYECKUX TEXHOJOTUW 11 TIOBBIIMICHUS COOCTBEHHOTO WHTEIICKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOM MpodecCuOHaTBLHON eITeTbHOCTH;

MemanpeomemHovix:

[J WCHoJb30BaHWE Pa3JIMYHBIX BUIOB IMO3HABATEJIbHOU AESTEIbHOCTH W OCHOBHBIX
WHTEJUICKTYalIbHBIX oOmepanuii (MOCTaHOBKa 3anayd, (OPMYIHPOBAHUE THIIOTE3,
aHaJIN3 W CUHTE3, CpaBHEHUE, 000OIEHUE, CUCTeMAaTHU3aIusl, BHISBICHHE MPUYUMHHO-
CJICICTBEHHBIX CBSI3€H, MOMCK aHAJIOTOB, (hOPMYIUPOBAHUE BBIBOJIOB) /IS PEIICHUS




MOCTABJICHHOW 3aJja4y¥, TMPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS (HAOIIOZCHUE,
Hay4YHBII SKCHEPUMEHT) JIJISl U3YUYECHUS! PA3JIMUYHBIX CTOPOH XMUMHUYECKUX OOBEKTOB U
MpOIIECCOB, C  KOTOPBIMH  BO3HUKAET  HEOOXOIMMOCTh  CTAJKMBAThCA B
npodeccuonanpHOM chepe;

[J  WCIOJB30BaHWE pA3JIMYHBIX HCTOYHUKOB JUISI [OJYYEHHS XUMHYECKOU
uH(OpMaIMK, YMEHUE OIEHUTh €€ JOCTOBEPHOCTHh ISl JOCTIKEHUS XOPOIIUX
pe3ynbTaToB B MpodheccuoHanbHOU cepe;

npeomemHulx:

[J chopMHUpPOBAHHOCTh NPEACTABICHUM O MeCTe XMMHHU B COBPEMEHHOH Hay4dHOMH
KapTHHE MHpa; TOHMMAaHUE POJU XUMUU B (OPMHUPOBAHUU KPYro3opa W
(GYHKIIMOHATLHOW TPAMOTHOCTH YEJIOBEKA JIJIS PEIICHUSI MPAKTHYECKUX 3a/1a9;

[] BlIazeHue OCHOBOMOJATAMMMHA XUMHYECKUMU HOHATUSIMH, TEOPUAMH, 3aKOHAMHU
W 3aKOHOMEPHOCTSIMHU;, YBEPEHHOE IOJIb30BAHUE XUMHUYECKOW TEPMHUHOJIOTHUEN H
CHUMBOJIUKOM;

[J BMajieHue OCHOBHBIMU METOJIaMH HAYUYHOT'O MO3HAHUS

anupuKaluu B U30paHHON TPO(PeCcCCHOHATBEHOM NeITETbHOCTH U O0BEKTUBHO
UCIIOJIb3YEeMbIMH B XHUMHU: HAOJIOJCHUE, OMHCAaHUE, W3MEpPEHHEe, SKCIECPUMEHT;
yMeHUE 00palaThIBaTh,00bACHITh PE3YJbTAThl MPOBEAEHHBIX OIBITOB U JIEJaTh
BBIBO/IbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSITh METOJIbl MO3HAHUSA MPHU PEIICHUU
MPaKTUYECKUX 3a/1a4;

[J chopMUpPOBAaHHOCTh yMEHHUS JaBaTh KOJUYECTBEHHBbIE OILGHKH U IIPOBOAUTH
pacy€Thl O XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;

[ BIameHWe MpaBHJIAMHM TEXHHUKH O€30MacHOCTH IPH HCIOJIb30BAHUU XHUMHYECKHX
BCIICCTB;

] copMUpOBaHHOCTh COOCTBEHHOM MO3ULHMH MO OTHOLICHUIO K XUMHUYECKOH
uH(pOpMalnH, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

COJIEPKAHUE YUYEBHOU JUCIUIJIVHBI

Ecmecmeennonayunsiii npoghune

npogheccuonanvHozo oopazoeanus

BBenenne

Hayunbie MeTObI TO3HAHUS BEIIECTB U XUMHUUYECKUX SBICHUM. POnp dKCriepuMeHnTa u
TEOpUM B XUMHUU. 3HAYeHHWE XUMUM Tpu ocBoeHun npodeccuit CIIO wu
cnequanbHoctei  CIIO  ectecTBeHHOHaydyHOro mnpoduiss npodheccuoHaTbHOTO
oOpa3oBaHUs.

1. Opranunyeckast XMuMHUs

1.1. IIpeamer opranuveckoil xumMuu. Teopusi CTPOeHHUS] OPraHUYECKHX
coeIMHeHu |

Ilpeomem opzanuuecxkoii xumuu. IloHstue 00 OpPraHMYECKOM BEIIECTBE U
OpraHnyeckor xuMuu. KpaTkuil O4epK HMCTOPHUM PA3BUTUSA OPraHUYECKOW XUMUMU.
Butanusm u ero kpymenue. OCOOCHHOCTH CTPOEHHUS OPraHMYECKUX COEAMHEHUM.
Kpyrosopor yriepoaa B mpupo/e.



Teopusa cmpoenusa opzanuueckux coeounenuit A.M. Bymnepoea. 1Ipeanocbuiku
co3gaHusi Teopur  CcTpoeHus. OCHOBHbIE  TOJOKEHUS  TEOPUU  CTPOCHHUS
A.M.bytiiepoBa. XHMHUYECKOE CTPOCHHE M CBOWCTBA OPraHUYECKUX BEILIECTB.
[Tousite 06 m3omepuu. CrocoObl OTOOpa)KEHUs CTPOEHUS MOJIEKYJbl ((OpMYIIbI,
mozenu). 3HadueHue teopun A.M. ByTiepoBa aiis pa3BUTHSI OPraHUYECKOW XUMHUU U
XUMHYECKUX IPOTHO30B.

Crtpoenue atoma yriiepojaa. DJIEKTPOHHOE OOJaKko W opOuTanb, S- U p-opOUTaiH.
DONEeKTPOHHBIE U JIEKTPOHHO-Tpaduyeckue HopmMysibl aToMa yriepoja B OCHOBHOM U
BO30YKJIEGHHOM cocTOsiHUAX. KoBajieHTHas XUMHUYecKasi CBsI3b M €€ Kilaccuukanus
no crnocody nepekpsiBaHusi opoutanei (- m [J-cBsazu). [lonstue rudpuaunzanuu.
Pasnuunble Tumel ruOpuguzanMd U QopMa aTOMHBIX OpOWTasneil, B3aWMHOE
OTTaJKUBaHUE TUOPUIHBIX OpOWUTaNEl M HUX paCHOJIOKEHHWE B MPOCTPAHCTBE B
COOTBETCTBUM C MUHUMYMOM 3HEpPruu. ['eoMeTprs MOJIEKYJl BEIIECTB, 00pa30BaAHHBIX
aTOMaMH YIJIepoJa B pa3IMYHbIX COCTOSIHUSAX TMOpUIA3ALUY.

Knaccugpurkayus opzanuueckux coedunenuii. Knaccuduxanuss OpraHMYECKUX
BEILIECTB B 3aBUCMMOCTH OT CTPOEHUs yriiepoaHou nenu. [lonsrrne QyHKImMOHAIBHON
rpynnel. Krnaccudukanus opraHMyeckux BEHIECTB MO TUNY (YHKIHMOHAIBHON
TPYIIIIBL.

OcHo6bl HOMEHKNAmMypvl Op2aHuU4ecKux e6euwjecme. TpuUBHAIBHBIE Ha3BaHMS.
PanmonanbHass HOMEHKJATypa Kak mnpenmectBeHHuna HomeHkiuarypel [UPAC.
Homenknarypa [IUPAC: npunmunsl oOpa3oBaHUs  Ha3BaHUM, CTApUIMHCTBO
(GYHKIMOHATIBHBIX TPYII, WX 00O3HaueHHe B mpedukcax U cypdukcax Ha3zBaHUN
OpraHUYECKUX BELIECTB.

Tunvt xumuueckux cea3eil 6 OPZAHUYUECKUX COCOUHEHUAX U CROCOObL UX pa3pviea.
Knaccudukanys KOBAJIEHTHBIX CBS3€d MO AJIEKTPOOTPULIATEILHOCTH CBSI3aHHBIX
aTOMOB, CNOCO0Y MepeKpbIBaHUS OpOUTanel, KpaTHOCTH, MEXaHU3MYy OOpa30BaHMUS.
CBs13b IPUPOABI XUMHUECKOW CBA3U C TUIIOM KPUCTAJUIMYECKOM PEIIeTKH BEIEeCTBA U
ero (hu3M4YecKuMU CBOMCTBaMHU. Pa3pbIiB XMMUYECKOU CBSI3H, KaK MpoLecc, 0OpaTHbIN
ee oOpa3zoBaHMIO. ['OMONUTHYECKHI M TETEPOJIMTUYECKHM pa3pbIBbl CBA3EH, HUX
COMOCTAaBJIEHHE C OOMEHHbIM U JOHOPHO-AaKLUENTOPHBIM MEXaHHW3MaMH UX
oOpazoBanus. [lonsiTue cBOOOAHOTO paauKaia, HyKICOPUIHLHOU U DIIEKTPOPUIHLHOM
YaCTHUIIBI.

Knaccuguxkauyua peaxyuii 6 opzanuuecxkoii xumuu. IToHsITHE O TUTIAX U MEXaHU3MaX
peakimii B oprannyeckor xumun. CyocTpar u pearent. Kinaccudukamus peakiuii mo
U3MEHEHHUI0O B CTPYKType cyOcTpaTa (MpUCOEIMHEHHUE, OTIICIJICHHE, 3aMelleHue,
M30MEpHU3aIlKsl) U TUITY peareHra (pajauKkaibHbie, HYKICO(PUIbHBIC, dJIEKTPOPIIHHBIC).
Peakuuu npucoenunenus (AN, AE), snumunnpoBanus (E), 3amemenus (SR, SN, SE),
u3oMepu3aluy. Pa3HOBUJIHOCTM peakuuid KaXJAoro THUMA: THAPUPOBAHUE U
JNETHJIpUPOBaHUE  TaJOT€HUPOBAHME W JIETAJOT€HUPOBAHWE, THUApaTalus |
AeruipaTanus, TuApOraioreHUpOBaHNuEe U JETUIpOrajJoreHupOBaHue, MOJIUMEPU3aLIUs
U TOJHMKOHJCHCAIIHMS, neperpynmnupoBKa. OcoOEHHOCTH  OKUCIUTENbHO-
BOCCTAHOBUTEIBHBIX PEAKIUN B OPraHUYECKON XUMHUH.



Cospemennvie npeocmasneHus 0 XuMuuecKom cmpoeHun Op2anudeckKux 6euiecma.
OcHoBHBIE HampaBiieHus pa3BuTHs Teopuu ctpoeHuss A.M. Bbyrneposa. U3omepus
OpraHMYeCKMX BEECTB U €€ BuAbl. CTPYKTypHass H30MEpHUs: MEXKKIaccoBas,
YIJACPOAHOTO CKeJNleTa, TMOJOXKEHHs] KPaTHOM CBS3M U (PYHKIMOHAIHHOW TPYIIHL.
[IpocTpancTBeHHass HW30Mepusa: TreoMeTpuyeckas W onrtuyeckas. llonstue
ACUMMETPUYECKOTO LEHTpa. DbBHOJIOrMYeckoe 3HaYeHHWE ONTUYECKOW H30MEpHHN.
B3anmHOe BIHMSIHUE aTOMOB B MOJEKYJIaX OPraHUYECKUX BEHIECTB. DJIEKTPOHHBIC
3¢ (}exTsl aTOMOB M aTOMHBIX TPYMNI B OPraHUYECKUX MoJieKyjaxX. VHIyKIIMOHHBIN
3h(}eKT, MOJOXKUTENbHBIH W OTpPULIATEIBHBIM, €ro 0COOEHHOCTU. Me30MepHBIit
addekt (3 dekT conpspkeHus ), ero 0COOCHHOCTH.

Jemoncmpayuu. Konnekuyum OpraHUYecKUX BeHlecTB (B T.4. JIEKAPCTBEHHBIX
MpenapaToB, Kpacutenen), mMaTepuanoB (MIPUPOJHBIX M CHUHTETHYECKHX KAaydyKOB,
MJIACTMACC ¥ BOJIOKOH) U U3JEUI U3 HUX (HUTU, TKAHU, OT/ICJIOYHBIC MaTEPHAIIbI).
Monemun monexkyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTepxKHEBbIE U
o0beMHbIE. Mo/ieNI OTTAIKUBAHUSI TUOPUIAHBIX OpOUTAEH ¢ MOMOIIBIO BO3YIIHBIX
1apoB.

B3auMozeiicTBue HaTpUsl C ITAHOJIOM M OTCYTCTBUE B3aUMOJAECUCTBUS C JUITHIOBBIM
aupom.

OnbIThl, MOATBEPKAAIOIIME HaTUuhe (QYHKIMOHAIBHBIX TPYNI Y COEIWHEHUU
Pa3JIMYHBIX KIJIACCOB.

Jlabopamopnvie onvimobi. VI3roToBIEHHME MOZEIEH MOJEKYH1 —TPEICTaBUTEIEH
Pa3JIMYHBIX KJIACCOB OPTAHUYECKUX COCAUHEHHUIA.

Ilpakmuueckue 3anamusn:

OO0HapyxeHue yriepoa 1 BoJI0poJa B OpraHU4eCKOM COECTUHEHUU.

O6HapyxeHue rajioreHoB (rmpoda belbinTeiina).

1.2. llpenesibHbIE YI1€BOOPOADI

T'omonozuueckuii pao ankanoe. Ilonarue 00 yriueBogopoaax. OcoOEHHOCTH
CTPOEHHUS TPEAENbHBIX YII€BOAOPOAOB. AJIKaHbl KAaK MPEACTABUTENH MPEACIbHBIX
YTIE€BOAOPOAOB. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa U
Ipyrux ankaHoB. ['oMonormdeckuit psg U u3omepus mnapaduHoB. HopmanbHOe u
Pa3BETBIICHHOE CTPOEHHUE yriepoAHou mnenu. HomeHknatypa ankaHOB M aJIKUIIbHBIX
3amecturesieid. OU3NYECKUEe CBOWCTBA alKaHOB. AJIKaHbl B Npupoae Xumuueckue
ceoiicmea ankanoe. Peaxuuu SR-tuna: ramorenupoBanue (padorst H.H. Cemenona),
HuTpoBaHue o KoHoBamoBy. MexaHn3M peakuuu XJIOpUPOBaHUS ajKaHOB. Peakuun
JNETUAPUPOBAHUS, TOPEHHUS], KATATUTUYECKOTO OKUCIIEHUS alKaHOB. KpeKHHT aJIkaHOB,
pa3JIMYHbIC BUIbl KPEKUHTa, TPUMEHEHHUE B TPOMBIILIEHHOCTH. [THponu3 u koHBepcus
MeTaHa, U30MepHU3allnsl AIKAaHOB.

Ilpumenenue u cnocodvl nonyuenus ankanog. O0naCTU TPUMEHEHUS AJIKAHOB.
[IpombInuieHHBIE  CIIOCOOBI  MOJYYEHUS QJIKAHOB: TIOJYYEHHE U3 TPHUPOIHBIX
WCTOYHUKOB, KpPEKUHT mapaduHOB, TMOJy4eHHUE CHUHTETHYECKOro  OCH3HWHA,
razuduKkaius yris, THAPUPOBAHHE ajKeHOB. JlabopaTopHble CHOCOOBI MOJy4YECHUS
aNKaHOB: cuHTe3 Biopua, nekapOoKcUIMpoBaHue, THAPOIN3 KapOuaa aTtOMUHUS.



Huxknoankaner. I'oMonornyeckuii psif; 1 HOMEHKIATypa LMKIOAIKAHOB, MX 00IIas
dopmyna. [TonsTe 0 HanpspKeHUU HUKIA. V30Mepus UKI0ATKaHOB: MEKKIIACCOBas,
YIJAEpOAHOTO CKenera, reomerpuueckas. [lomydyeHnne u (Qusmveckue CBOMCTBa
[UKIOATKaHOB. XHMMHUYECKHE CBOWCTBAa IUKJIOankaHOB. Crernuduka CBOWUCTB
UKJIOAIKAaHOB C MAJIBIM pa3MepOM LUKIJIA. Peakiny nprcoeuHEHU U paIuKaJIbHOIO
3aMEILCHHUS.

emoncmpayuu. Monenu MOJNEKyJ MeTaHa, JAPYTHX alKAHOB, Pa3JIMYHBIX
KOH(popMaluil LUKIOreKcaHa. PacTBopeHue napadguHa B O€H3MHE M HCIApEHUE
pactBopuTens u3 cmecu. IlnaBieHme mnapaduHa M €ro OTHOIIEHHWE K BOJE
(pacTBOpPUMOCTb, IIJIOTHOCTh, CMauMBaHME). PazneneHune cmecu O€H3MH-BOJA C
MOMOIIBIO JETUTENBbHON BOpOoHKH. ['OpeHne MeraHa, mpomaH-OyTaHOBOM cMecH,
napaduHa B yCIOBUSAX H30BITKa W HEAOCTaTKa Kuciopoja. B3pwiB cMecu mertaHa ¢
BO3/IyXOM M XJIOpOM. BOCCTaHOBIIEHHME OKCHIIOB TSDKEIBIX METAJIOB MapaduHOM.
OTHoIlIEHHE LUKIIOTeKCaHa K OpOMHOM BOJIE M paCTBOPY NEpMaHTraHaTa Kajusl.
Jlabopamopnsie onvimel.  VI3roToBiieHHME  MOJENIEH  MOJIEKYJ  allKAHOB U
raJloreHaJIkaHoB. M3roroBineHue napa@uHUpOBaHHONW OyMaru, UCIIBITAHUE €€ CBOWCTB:
OTHOLIEHWE K Boje M xkupaM. OOHapyXKeHue BOJbI, CaXH, YIIEKHCIOro rasa B
IIPOJYKTax ropeHus cBe4r. O3HaKOMJIEHUE CO CBOMCTBAaMU TBEPBIX

napauHOB: IJIaBJICHHUE, PACTBOPUMOCTh B BOAE M OPraHUYECKUX PaCTBOPHUTEISX,
XUMHUYECKass HWHEPTHOCTb (OTCYTCTBHE B3aUMOJCHCTBUS C OpOMHOM BOJOH,
pacTBOpaMu IepMaHIraHaTta Kajius, THAPOKCUAA HATPUsI U CEPHOM KUCIIOTHI).
Ilpakmuueckoe 3anamue. 1lonydyeHne MeTaHa W U3yYEHUE €r0 CBOMCTB: TOPEHHE,
OTHOILIEHHE K OpOMHOM BOJI€ U PACTBOPY IIEpMaHraHaTa Kajusl.

1.3. TH/IeHOBBIC U JHEHOBbIE YIJIEBOAOPOAbI

T'omonozuueckuii pad ankenog. DIEKTPOHHOE M TNPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI 3THJIEHA U ajJkeHoB. ['omonormyeckuid psg u obuas (opmysa aakeHOB.
N3omepusi STUIIEHOBBIX YIVIEBOJOPOJOB: MEKKIACCOBAsA, YIJIEPOJHOIO CKEJIETa,
MOJIOKEHUSI KpAaTHOM CBsi3u, reoMmerpuyeckas. (OCOOEHHOCTM HOMEHKIIATYpbl
ATUJICHOBBIX YIJIEBOJIOPOJOB, Ha3BaHUS BaXKHEWIIUX paaukaioB. Dusznueckue
CBONCTBA AJIKEHOB.

Xumuueckue ceoiicmea ankeHog. DNESKTPODUILHBIN XapaKkTep Peakiuii CKIOHHOCTh
K peakuysM NPHUCOECAUHEHUS, OKUCIIEHUS, noaumepusannu. [TpaBuno MapkoBHHKOBa
u €ro JIEKTPOHHOE 000CHOBaHHUE. Peaknun raJIOr€HUPOBAHMSI,
TUAPOrajJOreHUPOBAHUS, THUApATAlNM, TrujapupoBanus. Mexanusm AE-peakumil.
[TonsTe 0 peakuusax noJMMEpU3aluH. |'OpeHue ajnkeHoB. Peakuuu OKUCICHHS B
MSATKUX U KECTKUX ycioBHsX. Peakuus Barnepa u ee 3HaueHus niasi oOHapyKeHHs
HETpEACNbHBIX YTIIEBOJOPOAOB, MOTYUYEHUS TJIUKOJIEH.

Ilpumenenue u cnocodovl nojyyenus aikenog. VIcnonb30BaHUE BBICOKON
PEAKIMOHHOMN CIIOCOOHOCTH AJIKEHOB B XUMHMUYECKOW MPOMBIIIEHHOCTH. [Ipumenenue
ATWJIEHa W mponwieHa. [IpoMblluieHHble crocoObl MOMy4YeHUs alKkeHOB. Peakuuun
JETUIPUPOBAHMS M KPEKMHTa aJIkaHOB. JJabopaTopHbie cIOCOOBI MOIYYEHUS aTKEHOB.
Anxaoduenst. [lonstue u kinaccudukanus AUEHOBBIX YIJIEBOJOPOAOB MO B3aUMHOMY
pacroJOKEHUI0 KpaTHBIX CBA3e B Mouiekyne. OCOOEHHOCTH JJIEKTPOHHOTO H



MPOCTPAHCTBEHHOTO CTPOCHHS COMNPSHKEHHBIX NHEHOB. lloHsiTHE O [J-3JIEKTPOHHOM
cuctemMe. HomeHknaTypa IHEHOBBIX YIIIEBOJIOPOJAOB. OCOOCHHOCTH XHUMHUYECKUX
CBOMCTB COMNPSI)KEHHBIX JTUEHOB, KaK CJIEJCTBUE UX JIEKTPOHHOrO CTpoeHUs. Peakinu
1,4-npucoenuaenus. [lomumepusammst aueHoB. CHoOCOOBI TMOMYYEHUS TUEHOBBIX
yraeBoaopoaos: pabotsl C.B. JlebeneBa, neruapupoBaHue alKkaHOB.

OcnogHble nOHAMUA XUMUU GbICOKOMONEKYIAPHBLIX COEOUHEHUll Ha TIpuMepe
OPOJYKTOB TMOJUMMEPU3ALNNA aJKEHOB, AJKQJUEHOB W WX TaJOrCHIPOU3BOAHBIX.
MoHoMep, TmonauMep, peaknus IOJUMEpU3alud, CTENEHb IOJMMEpU3alliu,
CTPYKTYpPHOE 3B€HO. THIIBI MOJIMMEPHBIX LETEH: TUHEWHbIC, PA3BETBICHHBIC, CIINUTHIC.
[lonatne o0 cTepeoperysipHbIX Tmonumepax. Illomumepsl TEpMOIUIACTUYHBIE U
TepMopeakTuBHbIe. [IpencraBneHue o miactMaccax M 3nacromepax. llommatunen
BBICOKOTO M HH3KOTO JIaBJICHUSI,  €ro CBOWCTBAa W mNpuMeHeHue. Kartanmzatopsl
[urnepa-Harra. [lonunponuiieH, ero npuMeHEHUE U CBOWCTBA. ['amorencoaepxamue
noiauMepsl: TesioH, nmoauBHHWIXJIOpUA. Kaydyku HaTypadbHbIA U CHHTETUYECKUE.
Cononumepsl (0yTagueHCTUPOJBHBIN Kayuyyk). Bynkanuzauus kaydyka, pe3uHa H
H00HHUT.

Jemoncmpayuu. Mopaenu MOJIEKyJd CTPYKTYPHBIX W NPOCTPAHCTBEHHBIX H30MEPOB
ankeHoB M ankaaueHoB. Komnekuus "Kayuyk u pe3una". JlemonuMepusanus Kaydyka.
CrylieHre MJIEYHOTO COKa KayuyKOHOCOB (MOJI04asi, 0JTyBaHYMKOB, (pUKyca).
Jlabopamopnuie onvimui. OOHapy)XE€HUE HENPEIENIbHBIX COCIMHEHUN B KEPOCHUHE,
ckunupape. O3HakoMJieHHE C oOpa3laMyd TOJIMATWICHA U TOJHUIPONUIICHA.
Pacnio3naBanue o0Opa3iioB ajJKkaHOB U aJIKEHOB.

Ilpakmuueckue 3anamusn:

[Tomy4yenue 3TunEHa aeruapaTauend 3STUIOBOTO CIIUPTA.

B3aumogeiicTBue aTriieHa ¢ OpOMHOI BOJIOM, paCTBOPOM MEpMaHraHaTa Kaus.
CpaBHEHME MJIAaMEHHM STUJIEHA C IUJIAMEHEM MpEAeNIbHBIX YIJIEBOJIOPOJOB (MeTaHa,
MPOMaH-0yTaHOBOW CMECH).

1.4. AueTusieHOBbI€ YIJI€BOAOPOAbI

T'omonozuueckuii psao aiKuHOE. IDINEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOCHUE
aleTWICHa M JPYTUX ajlKWHOB. ['omosormyeckuid psg U obOmas GpopMmynna alKHHOB.
HoMenknaTypa  aneTUIICEHOBBIX  YIJIEBOAOPOAOB.  M3omMepust  MeEXKKiIaccoBas,
YIJIEPOJHOTO CKEJETa, MOJ0KEHUS KPaTHOU CBSI3H.

Xumuueckue ceoiicmea u npumenenue aakunog. (OCOOCHHOCTH pPEAKIM
MPUCOCIMHEHNST [0 TPOWHOM yruepona-yriaepogHon cBsasu. Peakums Kyueposa.
[IpaBuno MapkOBHUMKOBA IPUMEHUTENIBHO K aneTuieHam. [loaBmkHOCTH artoma
BojiopoAa (KHUCIIOTHbIE CBOWCTBAa aidkuHOB). OKHCIEHHE aJKUMHOB. Peakuus
3enuHckoro. [IpuMeHenue aleTuiIeHOBbIX yraeBoaopoaoB. [lonuBununanerar.
IHonyuenue ankunog. llonyuyeHue auneTujeHa NUPOJIU30M METaHa U KapOUIHBIM
METO/IOM.

Jlemoncmpayuu. Mojaenu MOJEKyilbl alleTHIeHa W Jpyrux aikuHoB. llomyuenwue
aleTUJIeHa M3 KapOuja KaJblMs, O3HAKOMJICHHE C (U3UYECKUMHU M XUMHUYECKUMU
CBOMCTBAMHU alleTWJICHA: PacTBOPUMOCTbL B BOJIE, TOpPEHHE, B3aWMOJICUCTBUE C
OpOMHOI1 BOJIOHM, pacTBOPOM MepMaHraHnara kanus, cossmu menu (I) u cepedpa.



Jlabopamopnuie onvimai. VI3roTOBICHHE MOJEIIEH MOJIEKYJI aJJKUHOB, UX U30MEPOB.
1.5. ApomaTuyecKkue yrieBoaopo/bl

TI'omonozuueckuit pao apenoe. beH301 Kak MpeACTaBUTENb apeHOB. Pa3putue
MpEeACTaBICHU 0 cTpoeHnH OeH3051a. COBpeMEHHBIE TPEACTaBICHHS 00 3JIEKTPOHHOM
U TIPOCTPAHCTBEHHOM CTpoeHuu OeHzona. OO0pa3zoBaHue apoMaTHyecKol []-CHCTEMBI.
['omonoru OeH3ona, WX HOMEHKJaTypa, oOmas dopmyna. Homenknatypa s
JIM3aMEILIEHHbIX TPOU3BOJAHBIX O€H30/a: opmo-, Mema-, NApa-pacloIoKeHue
3amectutenen. duznueckre CBOMCTBA APEHOB.

Xumuueckue ceoiicmea apenog. IlpuMepsl peakiuil 31eKTPOPUIHLHOTO 3aMEIICHUS:
raJlIoreHUpoBaHue, ajakuiaupoBanue (katanmuzatopsl Opunens-Kpadrca), HUTpoBaHue,
cynb(upoBanue. Peakiuu THApUpPOBaHUS W TPHUCOCIWHEHUS XJjopa K OeH30Iy.
Oco06eHHOCTH XMMUYECKUX CBOMCTB rOMOJIOrOB OeH301a. B3anMHoe BiMsiHUE aTOMOB
Ha T@pUMEpe TOMOJIOTOB apeHoB. OpHEHTalUsi B PEaKIUsAX SJICKTPOPUIBLHOTO
3amemieHua. Opuenrantel | u Il poma. Ilpumenenue u noayuenue apemnos.
[IpupoaHbie UCTOYHUKH apOMATUUYECKUX YTIIEBOJIOPOAOB. ApoMaTu3alus ajJKaHOB U
LUKJIOATKAaHOB. AJIKWIMpPOBaHUE OEH301a.

Jemoncmpayuu. lapoctepxHeBble 1 00bEMHBIE MOJEIN MOJEKYJ O€H30Jla U €ro
romosioroB. Paznenenune cmecu O€H30J-BOJa C TMOMOIIBIO JEIUTEIHHON BOPOHKHU.
PactBopsitomias ciocoOHOCTh O€H30J1a (PKCTPAKIIMS OPTaHUYECKUX U HEOPTaHUYECKUX
BEILIECTB OCH30JI0M U3 BOJHOTO PacTBOpa MO/a, KpacuTesei; pacTBOpeHUE B OEH30e
BEILIECTB, TPYAHOPACTBOPUMBIX B Bojie (cepbl, OeH30MHOW KuCIOThI). [‘opeHue
oenzona. OTHolIeHUE OeH301a K OPOMHOW BOJIE, pacTBOPY MEpMaHraHaTa KaJwsl.
[Tomyyenue HUTpPOOEH30A.

O3HakomiieHHEe ¢ (U3MYECKUMH CBOMCTBAMHM apOMAaTUYECKUX YTJIEBOJIOPOJIOB C
rcnoJsib3oBanuem pactBoputenss "ConbBeHT'. M3roToBineHWe W MCIOJIb30BAHUE
MPOCTENILEro Npuodopa A XxpoMaTorpaduu.

[Tonyuenne OeH3osia AeKapOOKCUIIMPOBAHUEM OeH30MHOM KuCIOoThl. [lomydenue u
pacciioeHue sMyJiabcun O0eH3oja ¢ Bojaou. OTHolmieHust OeH3ojia K OpOMHOM BOJiE U
pacTBOpy MepMaHraHaTa Kajusl.

1.6. [IpupoaHble HCTOYHUKH YIJI€BOI0OPO/I0OB

Hegmp. Haxoxaenue B mpupoje, cCocTaB U ¢puznueckue cBorictBa HedTH TorimBHO-
sHepreruyeckoe 3HaueHue Hedtu. [lpombinuienHas mepepabotrka  HedTH.
Pextudukarus HedTH, OCHOBHBIC (pPAKIMK €€ pPa3[CICHUs, UX HCIIOJIb30BAHUE.
Bropuunas  mepepabotka  HedTempomykToB.  Pextuduxamus — maszyra  mpu
YMEHBIIIEHHOM JaBiieHnu. KpekuHr HepTenpoaykToB. Pasnuunbple BUABI KPEKHUHTA,
paboter B.I'. IlyxoBa. M3omepu3zanus ajkaHOB. AJKWIUPOBAHHE HEMPEIETHHBIX
yriieBo10poioB. Pudopmunr nedrenpoaykroB. KauecTBo aBTOMOOUIILHOTO TOILIMBA.
OKTaHOBOE YHCIIO.

Ilpupoonwiit u nonymmuwlit Hepmanou 2a3pl. CpaBHEHHE COCTaBa MPUPOJHOTO H
MOMyTHOTO Ta30B, UX MPAKTUYECKOE UCIIOIb30BaHUE.

Kamennwtit y2ons. OCHOBHBIE HANpPaBJICHUS HCIOJNb30BAHUA KaMEHHOIO YIJISL.
KokcoBanne KamMeHHOTro yIUIs, BaKHEHMIIME TMPOAYKTBI 3TOr0 TIpoIlecca: KOKC,



KAMEHHOYTOJIbHasl CMOJIa, HajacMosbHas Boaa. CoeauHEHUs, BBIAEISIEMbIE W3
KaMEHHOYTOJIbHOW CMOJIBI. [IpoMyKThI, moydaemble U3 HaJCMOJIBHOM BOJIBL.
DKOJIOTUYECKHE aCIEeKThl J0ObIYM, TMepepabOTKH W  HCIOJIb30BAHHUS TOPIOYUX
MCKOIAE€MBbIX.

Hemoncmpayuu. Komnekuus "lIpupoiHble MCTOYHUKH YIIIEBOAOpoAOB CpaBHEHHE
npoleccoB ropenust HeTu U npupoaHoro raza. OOpazoBaHue HeTIHON IMIJICHKU Ha
NOBEPXHOCTH Bo/bl. KaTanuTuueckuit KpekuHr napaduHa (WM KepocuHa).
Jlabopamopnvie onvimpl. OnpeelicHUE HAIUYUS HENPENEIbHBIX YTIEBOJIOPOJIOB B
OeH3WHE U KepocuHe. PacTBOpUMOCTH pa3iMuHbIX HEPTEHpOAYKTOB (OEH3MH,
KEpPOCHH, JIM3eJIbHOE TOIIMBO, Ba3eNIUH, napaduH) APyT B Ipyre.

1.7. 'uapokcuibHbIE COeTUHEHUS

Cmpoenue u knaccugurkayua cnupmoe. Knaccupukaiusi COUPTOB IO THILY
YTJIEBOJOPOJAHOIO pajuKala, YUCIy THIPOKCUIBHBIX TPy U TUIy aTroMa yriepoja,
CBSI3aHHOTO C TUAPOKCHIBHOM IPyNION. DIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOEHUE
TUAPOKCUIBLHON Tpymnmbl. BiusHue cTpoeHUs CIUPTOB Ha UX (PU3MUECKHE CBOMCTBA.
MexmonekygpHasi BOJOPOJHAs CBA3b. | OMOJIOTMYECKHMUA PSAJ  NOPEACTbHBIX
OJIHOATOMHBIX CIUPTOB. 30Mepusi 1 HOMEHKJIATypa alKaHOJIOB, UX o0mias popmya.
Xumuueckue ceoiicmea aiKkano106. PeakuMOHHAs CIOCOOHOCTh MpeneIbHbIX
OJIHOATOMHBIX CIHUPTOB. CpaBHEHUE KHUCJIOTHO-OCHOBHBIX CBOWCTB OPraHMYECKUX WU
HEOPTaHUYECKUX COEIUHEHUH, coaepxkamux OH-rpymnmy: KUCIOT, OCHOBaHU,
aM(pOTEpHBIX cCOeAMHEHUH (BOJbI, CIUPTOB). Peakiinu, moaTBEpKAAIOIINEe KHUCIOTHBIC
CBONCTBA CIIUPTOB. Peakuun 3aMelIeHUs TUAPOKCUIBHON IPYIIIIBL.
MexMonekymnsipHasl IeTuApaTaius CIupTOB, YCIOBUS 00pa3oBaHus MPOCTHIX d(HUPOB.
Cnoxuble 3(hUpbl HEOPTAHUYECKUX U OPTraHUYECKUX KUCIIOT, PEaKIUK dTepUPUKAIUH.
OxuclIeHHEe U OKUCTUTENBHOE JETHIPUPOBAHUE CIIUPTOB.

Cnocoowvt nonyuenus cnupmoes. I'uiponus ragoreHankaHoB. ['uaparamnus

aJIKEHOB, YCJIOBUS €€ MpoBe/ieHus. BoccTaHoBIEeHNE KapOOHUITBHBIX COEAMHEHUH.
Omoenvnvle npedcmagumenu aiKanoaoe. MeTaHo, €ro MNPOMBIIIICHHOE
MOJIyYeHUE U MPUMEHEHNE B TPOMBIIIUIEHHOCTU. brosornyeckoe neicTBre METaHoa.
Creuuguryeckue CcrnocoObl MOJYyYEHUs OSTWIOBOrO cnupra. DOU3NOIOTHYECKOe
JNEUCTBUE 3TAHOJIA.

Muozoamomnusie cnupmui. VI30Mepusi © HOMEHKJIATYpa NPEACTABUTENICH IBYX- W
TPEXaTOMHBIX cTUPTOB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MHOTOATOMHBIX CITUPTOB,
WX KaueCTBeHHOe oOOHapyxkeHue. OTnenpHbIE TNPEICTABUTENN: OSTUJICHTIIMKOIIb,
TJIAIIEPYH, CTIOCOOBI UX TIOYYEHHUS, TPAKTUUECKOe TPUMEHEHUE.

@Denon. DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHHe (eHosna. B3zaumHoe BiusiHUE
apOMaTUYECKOIr0 KOJIbIA U THIPOKCUIBHOM TPYIIIIHI.

XuMHueckre cBoicTBa (eHosa Kak (PYHKIMS €ro XHUMHYECKOTO CTPOCHHS.
BbpomupoBanue eHona (kauecTBEHHas peakius), HUTPOBaHKUE (MMKPUHOBAsSI KUCIIOTA,
ee cBolcTBa U mpuMeHeHue). O0pa3oBaHUe OKPAIIEHHBIX KOMIUIEKCOB ¢ HOHOM Fe3+.
[Ipumenenue denona. [lonyyenue ¢eHona B MpOMBIIITIEHHOCTH.

Jemoncmpayuu. Moaenu MOJEKyJ CIUPTOB U (PeHO0JIOB. PacTBOPpUMOCTH B



BOJIC aJKAaHOJIOB, JSTWICHIJIMKOJS, TJiulepuHa, ¢eHona. CpaBHEHHE CKOPOCTH
B3aMMOJICHCTBHUSL HATPUS C OTAHOJOM, NPOMAHOJIOM-2, 2-METHIJINPOINAaHOJIOM-2,
rnunepuHoM. [lomydenrne 6pomdTana u3 staHona. BeitecHenune denona u3 Qenomnsra
HATpUs YroJdbHOW KucioTod. Peakums denona ¢ gopmanbaerunom. KauecTBeHHbIe
peakiuu Ha (HeHos. 3aBUCUMOCTH PACTBOPUMOCTH (DeHOJa B BOJIE OT TEMIIEPATypHhI.
B3aumogeiicTBue eHona ¢ pactBopom mienaoun. Pacrio3naBanue pacTBopoB (eHosITa
HaTpus U KapOoHata HaTpusi (0apOOTaX BBIABIXAEMOTO BO3JyXa WIIU JIEWCTBHE
CUJILHOM KHUCIOTHI). PacriosHaBaHue BOJIHBIX pacTBOPOB (PeHOJIa U TIULIEPUHA.
JlabopaTropHble onbIThl. PekTudukaius cmecu 3TaHoi-Boaa. OOHapykeHue BOJAbI B
a3€0TPONHON CMECH BOJIBI M ATUJIIOBOTO CIIUPTA.

Ilpakmuueckue 3anamus:

N3yyeHnue pacTBOPUMOCTH CIIMPTOB B BOJIE.

OkuciieHMe CHHUPTOB PA3JIUYHOTO CTPOCHUA XpOMOBOW cmecbto [lomydeHue
IuATHIIOBOTO 3dupa. [lonyyeHnue riuuepata Meau.

1.8. Aibaerubl U KETOHBI

T'omonozuueckue paovt anvoecudoe u kKemounoe. lloHsTrne 0 KapOOHWIBHBIX
COCIMHEHUSX. OJEKTPOHHOE CTpOeHHE KapOOHWIbHOW Tpynnbl. M3omepus wu
HOMEHKJIaTypa ajbAeTuAoB U KeToHOB. Dusnueckue cBOHCTBA KapOOHUIBHBIX
COCIMHEHU.

Xumuueckue ceoiicmea anv0ecudoé u Kemonoe. PeakIMOHHAs CHOCOOHOCTb
KapOOHWIBHBIX COEAMHEHUHA. Peakuuu OKUCIEHMSI allbJeTUI0B, KaueCTBEHHBIE
peakuuu Ha albJerHJHYyI0 Tpymnny. Peakuuu mNOJMKOHJEHCAUU: 00pa3oBaHuE
(beHonopopManbIErHIHbIX CMOJI.

Ilpumenenue u nonyuenue KapoOOHUNbHLIX coeOunenuil. [ Ipumenenre anbaeruioB u
KETOHOB B OBITY M MPOMBIIUIEHHOCTH. AJBAETHIBI U KETOHBI B Npupoae (3dupHbie
Macna, gpepoMonsl). [lonyueHne kapOOHWIBHBIX COEAMHEHUN OKHCJIEHUEM CIHUPTOB,
rujipatauyend ajKUHOB, OKHCIEHHMEM YIrieBOAOPOJI0B. OTaenbHbIE NPEICTABUTEIU
aJbJIETUIIOB U KETOHOB, ClieU(PUUECKUE CTIOCOOBI X MOJYUYECHHS U CBOWCTBA.
Jemoncmpayuu. 1llapoctepxHeBble U 00bEMHBIE MOJAEIHA MOJIEKYJ aJIbJIETUAOB U
KeTOHOB. [loiyyeHue yKCyCHOTO ajbJeruia OKUCIEHHE 3TaHOJa XPOMOBOM CMECHIO.
KadecTBeHHBIE peakUny Ha albJACTUIHYIO TPYIILY.

Jlabopamopusie onvimobl. OKUCIICHUE 3TaHOJA B JTaHAIb pPacKaJ€HHOM MEIHOM
npoBosiokoit. Ilomydenue denomobopmanpaeruaHoro mnoiuMmepa. PacmosznaBanue
pacTBOpa aneToHa u (opMaauHa.

Ilpakmuueckue 3anamus:

W3ydyeHne BOCCTAaHOBHUTENBHBIX CBOMCTB albJETHIOB: pEAKIHs 'cepeOpsHOro
3epkana, BocctaHoBIeHUE ruapokcuaa meau (11).

B3aumoneiicTBue popManbpaeruia ¢ THAPOCYIb(PUTOM HATPHS.

1.9. KapOoHoBbI€ KHCJI0THI U UX POU3BOJAHbIE

I'omonozuueckuit pao npeoenbHblX 00HOOCHOBHBIX KapOoHoevix Kucaom. 1loHsTHE
0 KapOOHOBBIX KHCJIOTaX U UX KiaccuPukauus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE  KapOOKCWIBHOW  Tpymnmbl.  ['OMOJOTMYECKHUU  psAl  MPeIeSbHBIX
OJTHOOCHOBHBIX ~ KapOOHOBBIX  KHCIIOT, HX HOMEHKJIaTypa U  H30MEpHs.



MexMOJIeKYyIIpHbIE BOJOPOJHBIE CBS3M KapOOKCWJIBHBIX TPYMIN, WX BIUSHUE Ha
¢duznueckre cBOMCTBa KAPOOHOBBIX KUCIOT.

Xumuueckue ceoiicmea KapOOHoeblx Kucaom. Peakuny, WUIIOCTPUPYIOLIUE
KHCIIOTHBIE CBOMCTBA M HMX CPAaBHEHHE CO CBOWCTBAMM HEOPTAaHMYECKUX KHCIIOT.
OO6pazoBanue (YyHKIIMOHATBHBIX MPOU3BOJHBIX KapOOHOBBIX KHUCIOT. Peakiuu
TepUPUKALMUA. AHTUAPUJIBI KAPOOHOBBIX KUCIIOT, MX MOJIYYSHHE U PUMEHEHHUE.
Cnocoovl nonyuenus kKapoonoewvix kKuciom. OmoenvHble npeocmagumenu u ux
3Hauenue. OOIIKE CIOCOOBI MOJYYSHUS: OKUCIICHHE aJKaHOB, aJIKEHOB, MEPBUYHBIX
CIUPTOB, aJlbJECTUAOB. BakHellue mnpeiAcTaBUTEIN KapOOHOBBIX KHUCIOT, HUX
Ounosoruyeckas pojb, cnenuduueckre cnocoObl MOJyUYeHUsI, CBOMCTBA U PUMEHEHUE
MYypaBbHHOM, YKCYCHOM, MaJbMUTUHOBOM M  CTEAapUHOBOM; AaKpWJIOBOM U
METaKpUJIOBOW; OJICMHOBOW, JIMHOJEBONW W JMHOJICHOBOH; IIaBeJICBOM; OCH30MHON
KHCJIOT.

Cnosxcnovle Igpupel. CTpoeHHE M HOMEHKIIATYpa CJIOXKHBIX 3(HUPOB, MEXKKIACCOBas
U30MepUsi ¢ KapOOHOBBIMU KHCIOTaMU. CrocoObl MOJIyYEHHS CIOXKHBIX 3(UPOB.
O6patuMocTh peakiuu sTepuduranu U (aKTOpbl, BIUAIOIIME HAa CMEIICHUE
paBHOBecusa. OOpa3oBaHue CIOXKHBIX nMoJuddupos. [lommsrtrnnentepedranar. JlaBcan
KaK MPEJICTABUTEIb CUHTETUYECKUX BOJIOKOH. XMMHUYECKHE CBOWCTBA U MPUMEHEHUE
CJIOKHBIX 3(DUPOB.

Kupwr. )Kupbl kak cinoxubie dupsl ruiepuHa. KapOoHOBbIE KUCIOTHI, BXOJSIINE B
COCTaB JKHMPOB. 3aBUCHMOCTh KOHCHCTEHIMU >KHPOB OT MX COCTaBa. XHWMHYECKHE
CBOWCTBA KHUPOB: THIPOJIN3, OMBUIEHUE, THIPUPOBaHUE. bruonornueckas poib *KUPOB,
WX MCTIOJ30BaHKE B OBITY U MMPOMBIIIICHHOCTH.

Conu kapoonoevix kuciom. Mpbuia. CriocoObl MOJSy4YEHUSI COJICH: B3aUMOCHCTBHE
KapOOHOBBIX KHCJOT C METalJlaMHd, OCHOBHBIMH OKCHUIAMH, OCHOBaHHUSIMHU, COJISIMH;
IIEJIOYHON TUAPOJU3 CIO0XKHBIX A(UPOB. XUMHUYECKUE CBOMCTBA COJIEl KapOOHOBBIX
KHUCJIOT: THAPOJIN3, PEAKIIMA HOHHOTO 0OMeHa. Mblia, CyIIHOCTh MOIOILETO JACUCTBUS.
OtHolleHMEe MbUIa K JKEeCTKOM Boje. CuHTernueckue motomue cpencrea — CMC
(merepreHTsl), UX MPEUMYILECTBA U HEJOCTATKHU.

Jlemoncmpayuu. 3HakOMCTBO ¢ (U3MUYECKUMHU CBOMCTBAMH BKHEUIITUX KapOOHOBBIX
KHUCJIOT. Bo3ronka 6eH30iHO0# KUCI0Thl. OTHOIIEHHE PAa3IMYHBIX KApOOHOBBIX KUCIOT
Kk Boje. CpaBHenune pH BOAHBIX pACTBOPOB YKCYCHOM M COJISTHOM KHUCJIOTBI
OJIMHAKOBOM MoJsipHOCTH. [lonmyueHue MpUSATHO MaXHYIIETO CJIOXKHOTO 3dupa.
OTHOLIEHKE CIMBOYHOT0, MOJICOTHEYHOT0, MAITMHHO MAIIMHHOTO Macell U MaprapuHa
K OpOMHOI BOJIE ¥ pacTBOPY MepMaHTaHaTa Kajusl.

Jlabopamopnuie onvimel. B3auMoaeiicTBUE pacTBOpa YKCYCHOW KHCIIOTBI C MarHUeM,
OKCUJIOM ITMHKa, ruapokcuioM xenesa (I1I), pactBopom kapOboHaTa Kanus U creapara
kanug. O3HaKOMJIEHHE ¢ 00pa3aMu CIOXKHBIX 3(¢UpoB. OTHOLIEHUE CIOKHBIX F3(UPOB
K BOJIE U OPraHUYECKHM BEUIECTBaM. 'BbIBeleHHE" JKUPHOTO MSATHA C MOMOIIBIO
CJIOXHOTO 3¢upa. PacTBOPUMOCTb XKMPOB B BOAE U OPTraHUYECKUX PACTBOPUTEIAX.
CpaBHEeHME MOIOIIMX CBOMCTB X0351MCTBEHHOTO MblJ1a U CMC B 5)K€CTKOM BOJIE.

Hpakmuuecmte 3anamus.



PacTBOpuMOCTh pa3nuuHbIX KapOOHOBBIX KHCIOT B Boje. B3anMopeiicTBue ykcycHO
KHUCTIOTHI ¢ MeTajuiamu. [lomydyenne n30aMuinoBoro 3gpupa yKCyCHOM KHUCIIOTHI.
CpaBHEHHE CTENEHH HEHACBHIIIEHHOCTH TBEPAOTO0 MU XKUAKOTO >XUPOB. OMbUICHHE
xupa. [lomyueHune MblIa W U3YYEHHE €r0 CBOWCTB: IMEHOOOpPa30BaHUE, PEAKIHH
HOHHOTO  OOMEHa, THUAPOJIN3, BBIAEIEHHE  CBOOOJHBIX  JKMPHBIX  KHCIOT
1.10. YriaeBoanl

Ilonamue 06 y2nesodax. Knaccuduxanus yrineBoaoB. MoHo-, 1U- U TOJUCaXapyibl,
IPEICTaBUTENIN KaXKIOM TPYIIBI YIJI€BOAOB. buosiornyeckas pojib yIJIEBOJAOB, UX
3HAaYEHUE B JKU3HU YEJIOBEKA U OOLIECTB.

Monocaxapuowvi. CTpoeHHME U ONTHYECKas H30MEpHUs MOHOcaxapuuoB. Hx
KJacCUpUKalus MO YHUCIy aTOMOB yIiepoja U MpHpoAe KapOOHWIBHOW TPYIIIHI.
@opmynbel  Gumepa m Xeyopca AId M300paKE€HUs MOJIEKYJI MOHOCAXapuIOB.
OtHecenne MoHOcaxapunoB K D- u L-psaay. Baxunenmue npeacraButenu MOHO3. 27

['moko3a, cTpoeHue €€ MOJeKyidbl U (usnueckue cBoWcTBa. Tayromepus.
XUMUYECKUE CBOMCTBA TJIFOKO3bI: PEaKIUMU MO anbaeruanou rpymme ("cepeOpsHoro
3epKayia’, OKMCJIEHHE a30THOM KHUCIOTOM, TMApPUpOBaHUE). Peakuuu TIIOKO3bI Kak
MHOTO2TOMHOTO CIUPTA: B3aUMOJIEUCTBHUE TJIOKO3bI ¢ ruapokcuaoM menu (II) mpu
KOMHATHOW TemIiepaType M HarpeBaHuu. Paznuunble TUNBI OpoKeHHs (CHHPTOBOE,
MosiouHokucioe). [nmoko3a B mnpupone. buomoruueckas poiib M HMpUMEHEHUE
MIIOKO3bl. DPyKTO3a KaK M30MEp TIOKO3bl. CpaBHEHUE CTPOCHHS MOJIEKYJIBI H
XUMUYECKUX CBOMCTB TIIOKO3bI W (pykro3sl. Dpykroza B mpupojge U ee
OnosoruYecKas poJib.

[Tento3wsl. Pubo3a u ae3okcuprbdo3a Kak MPEACTABUTENH aibaoneHTo3. CtpoeHue
MOJIEKYJL.

JMucaxapuovt.  Ctpoenne  nucaxapunoB. (Crnocod  COuJeHEHUs  LMKJIIOB.
BoccranaBnuBaromue ¥ HEBOCCTAHABIMBAIONIME CBOMCTBA JUCAXapuJOB Kak
cieAcTBUE cowieHeHUs nukiaa. CTpoeHMe W XUMHUYECKHE CBOMCTBA caxapo3bl.
TexHoJIOTHYECKHE OCHOBBI TPOM3BOJCTBA caxapo3bl. JlakTo3a W MalibTo3a, Kak
M30MEPBI CaxXapo3bl.

Honucaxapuowt. O01ee cTpoeHue noiucaxapugaoB. CTpoeHHE MOJEKYJbl KpaxMmada,
aMuJIo3a M aMUJIONEKTHH. PU3NYECKHE CBOMCTBA Kpaxmasa, €ro HaXOXJIEHUE B
npupose W Ouosiormueckass poib. [HKOreH. XWMHUYECKHE CBOWCTBA Kpaxmala.
CrpoeHue 3IeMEeHTapHOro 3B€HA LIEJUTI0JIO3bl. BllMsiHuE CTpOCHUSI TOJIMMEPHON 1IeNH
Ha (U3MYECKHE ¥ XUMUYECKHE CBOWCTBA IIEJUTIONIO3Bl. [ MAPOIN3 IEJUIIOJIO3HI,
o0pa3oBaHHE CIOXKHBIX A(PUPOB C HEOPTAHWYECKUMH U OPTaHUYECKUMHU KHUCIOTAMH.
[ToHaTre 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIM IIEIK, BUCKO3a. HaxoxkaeHue B
npupojiec U Ouojoruyeckas pojib IeJUTosio3bl. CpaBHEHHE CBOMCTB KpaxMmajia H
LEJUTHOIIO3BI.

Jemoncmpayuu. OOpa3upl yrieBoJoB M u3nenui u3 Hux. [lomyueHue caxapara
KaJIbI[USl U BBIJICJIEHUE Ccaxapo3bl U3 pacTBOpa caxapara Kaiblus. B3aumoneicTBue
TJIIOKO3bl ¢ (PyKCHMHCEpHHUCTOM KUCIO0TOM. OTHOILIEHHWE pacTBOPOB C€axapo3bl U
ManbTo3bl K Cu(OH)2 npu HarpeBanuu. O3HaKoMiIeHHE ¢ (DU3UISCKUMHU CBOMCTBAMU



Kpaxmaia M IeJuTono3bl. HaOyxanue 1euirono3sl 1 kpaxmana B Boje. [lomydenue
TPUHUTpPATA LEJUTF0I03bl. KOJUTeKIIHs BOJIOKOH.

Jlabopamopnvie onvimobl. O3HaKOMIIEHHE C (PU3NYECKUMH CBOMCTBAMHU TITFOKO3BI
(anTeyHass ymakoBka, TaOjeTku). KUCHOTHBIA THAPONIM3 caxapo3bl. 3HAKOMCTBO C
oOpasuamu mnonucaxapuaoB. OOHapyXeHHE Kpaxmaja ¢ MOMOIIBIO KaueCTBEHHOU
peakiuu B Mejne, xjieoe, Horypre, MaprapuHe, MakapoOHHBIX U3JEIHIX, Kpynax.
Ilpakmuueckue 3anamus:

Peakust  "cepeOpsiHoro 3epkaia" TIIIOKO3bl. B3auMopeicTBue  TUIIOKO3BI €
ruapokcusiom meau (II) nmpu pa3znuuHbIX TeMiepaTypax.

JleificTBMEe aMMHUAaYyHOTO pacTBOpa OKCUa cepedpa Ha caxaposy.

OObnapy>keHue J1akTo3bl B MoJioke. [leiicTBre noaa Ha Kpaxmal.

1.11. AMHHBI, AMHHOKHCJIOTBI, 0€JIKHI

Knaccugpukayus u wuzomepusa amunoe. llonstue o0 amunax. I[lepBuunbie,
BTOPUYHBIE W  TpeTUuHble amuHbl. Krnaccudukaius aMUHOB 1O  TUIY
YIJIEBOJOPOJAHOTO pPAIMKAIA M YHUCIY aMUHOTPYII B MOJIEKyJe. ['oMomormyeckue
pAIbl  TpEAeiabHbIX alu(aTUUYeCKUX U apOMATHYECKUX AaMHUHOB, H30MEpUS W
HOMEHKJIATypa.

Xumuueckue ceoiicmea amuHog. AMUHBI KaK OpPraHUYECKHE OCHOBAHHMS, HX
CpaBHEHHE C aMMHAKOM U JPYTMMH HEOPraHMYECKMMH OCHOBaHUsAMH. CpaBHEHHE
XUMUYECKUX CBOMCTB anudaThuueckux M apoMaTHuuecKux aMuHOB. OOpazoBaHue
aMUJI0B. AHWIMHOBBIE Kpacutenu. [loHaTHe 0 CHHTETHYECKUX BOJIOKHAX. [lonmamuapbl
Y MIOJIMaMUJIHBIE CHHTETHYECKHE BOJIOKHA.

Ilpumenenue u noayuenue amunos. Ilonydaenne amuaos. Paborer H.H. 3ununa.
Amunoxkucnomst. lloHstue 00 aMHMHOKHCIIOTaX, UX KiIacCU(PUKALUi U CTPOECHHE.
Ontuueckas  u3oMepus []-aMUHOKHUCIIOT. Homenkiiatypa ~ aMHUHOKHCIIOT.
JIBOMICTBEHHOCTh KHUCJIOTHO-OCHOBHBIX CBOWMCTB AMHUHOKHCIOT WU €€ IPUYUHBIL.
bunionspusie noHbl. Peakumu konaeHcanuu. llentuanas cBs3b. CHHTETHYECKHE
BOJIOKHA: KampoH, ’HaHT. Knaccudukanus BosokoH. IlosydeHue aMUHOKHUCIIOT, UX
MIPUMEHEHUE U OMoJIorudecKasi GPyHKIIHS.

benaku. benku kak npuponassie noiaumepsl. [lepBuuHas, BTOpuUYHas TpeTUYHaAs U
YeTBEPTUYHASL CTPYKTYphl OenkoB. DuOpWiUIsspHbIE U TJIOOYJSpHBIE OENKH.
XVMHUUYECKHE CBOMCTBAa OENIKOB: TOpEHHWE, JeHATypalus, THIPOJM3, KauyeCTBEHHbIE
(iBeTHBIC) peakiuu. buonornueckne (GyHKIMM OEIKOB, WX 3HAYCHUE. belku Kak
KoMITOHeHT Tutiy. [IpobieMa GeTKOBOTO TONOJAHUS U TIYTH €€ PEIICHHS.
Memoncmpayuu. Ouznyueckue CBOMCTBA METUJIAMUHA: arperaTHOE COCTOSIHUE, IIBET,
3amax, OTHOLIEHWE K Boje. ['opeHne MerwiamuHa. B3anmopaencTBue aHWIMHA U
METWJIaMMHa C BOJOM W KkuciaoTamu. OKpallluBaHWEe TKaHEH aHWUJIWHOBBIMU
kpacutensiMu. OOHapyXeHrue (PYHKIMOHAJIBHBIX TPYIIT B MOJICKYJIaX aMHUHOKHCIOT.
Heunrpanuzanus menoun aMuHOKHACIOTON. HenTpanuzanus KucioTbl aMUHOKUCIIOTOM.
PactBopenue u ocaxaenue OenkoB. Jlabopamophwvie onvimwl. VI3rotoBiieHHE
IAPOCTEPIKHEBBIX M1 00BEMHBIX MOJICJICH H30MEPHBIX aMUHOB. PacTBOpeHue OeKoB B
BOJIE U MX KoaryJssinusa. OOHapyxkeHue Oesika B KYpUHOM SIi1Ie U MOJIOKE.
Ilpakmuueckue 3anamus:



OObpazoBanue cojeil anuanHa. bpomupoBanue aHUIMHA.

OO6pazoBanue coselt runuHa. [lonydeHne MeTHON COJM TIIHMITHHA.

Henatypanus 6enka. L[BeTHbIe peakuy OEIKOB.

1.12. A3oTcoaep:kaiume reTepolUKIHYecKHe coequHeHuss. HykiaenHoBbIe
KHCJIOThI

Hykneunoevie kucaomol. HyKIEMHOBBIE KHCIOTBI KaK HPUPOIHBIE TOJHUMEPBI.
Hykneotunapl, ux crpoenue, npumepbl. AT® nu AJI®, ux B3auMoNpeBpalleHUE U POJib
storo npouecca B npupoze. [lonstue JITHK nu PHK. Crpoenue JIHK, ee nepBuuHas u
BTOpUYHasi cTpykTypa. Pabotet ®. Kpuka u JI. Yorcona. KommiemeHTapHOCTH
a30TucThix ocHoBaHui. Permkamus JIHK. Oco6ennoctu crpoenus PHK. Tunsr PHK
u ux Omonormueckue ¢yHkuuu. [lonstue o Tpomunom koje (komoue). buocunres
Oenka B J)KMBOH KileTke. | eHHas uHkeHepusa U OuoTexHosjorus. TpaHcreHHble POpMBbI
pacTeHuid W KUBOTHBIX. /Jlemoncmpawuu. Mojaenn MOJEKYJl BaKHEUIINX
reTepolMKIoB. KOeKnus reTepourKIMYECKUX COeNMHEHUU. JlencTBHE pacTBopa
MMAPUIMHA HA UHAUKATOp. B3auMoaencTBue NUprUInHa ¢ COJIITHOW KUCIOTOM. Moneib
mosekynsl  JIHK, geMoHcTpanuga mnpuHOMIA KOMIUIEMEHTAPHOCTH — a30THUCTBIX
ocHOBaHMU. OOpa3upl MPOAYKTOB MNHUTAHHUS W3 TPAHCTEHHBIX (OPM pacTeHUd Hu
KUBOTHBIX. JIekapcTBa M Ipenaparsl, U3TOTOBJIEHHBIE METOJaMU T'€HHOW MHXEHEPUHU
1 OMOTEXHOJIOTHH.

Jlabopamopnuie onvtmui. V3roToBieHHEe O0OBEMHBIX U IIAPOCTEP>KHEBBIX MOJETEH
a30TUCTBIX T'€TEPOLUKIIOB.

1.13. Buosornyecky aKTUBHBIE COeIUHEHUS

Depmenmur. [lonstue o pepMeHTax Kak 0 OMOJOTHYECKUX KaTaIn3aTopax OeTKOBOM
npupoabsl. OCOOCHHOCTHM CTPOEHUS M CBOWCTB B CPAaBHEHUU C HEOPraHMYECKUMU
karanuzatopamu. Krnaccudukamus gpepmeHToB. OCOOEHHOCTU CTPOEHUS U CBOWCTB
(epMEHTOB: CENEKTUBHOCTh U 3P(HEKTUBHOCTH. 3aBUCUMOCTbh aKTUBHOCTU (PEPMEHTOB
ot Temrepatypbl U pH cpenpl. 3HaueHne (GepMEeHTOB B OMOJOTMU M NMPUMEHEHHE B
MPOMBILIUIEHHOCTH.

Bumamunwr. 1lonstue o BuramuHax. Mx knaccuduxanuss u o6o3Hauenne Hopma
notpedyeHust BUTaMMHOB. BonopactBopumeble (Ha npumepe ButamMuHoB C, rpynmnsl B
u P) u xupopactBopumbie (Ha mpumepe BuTamuHOB A, D u E). AButamuHo3bI,
TUNIEPBUTAMUHO3bI U TUTIOBUTAMUHO3bI, UX MTPOPIIIAKTHKA.

I'opmonwr. IloHsiTHE O TOpPMOHax Kak OHOJIOTMYECKHM aKTUBHBIX BEIECTBAX,
BBIIOJIHSIOUIMX ~ SHIOKPUHHYIO  PETYJSILUIO  JKU3HEACATEIIBHOCTH  OPraHu3MOB.
Knaccudukaiys ropMOHOB: CTEPOU/IbI, TPOU3BOIHBIE AMUHOKHUCIIOT, TOJUNIENTHIHbIE
u OenkoBble TOpPMOHBL. OTHENbHBIE MPEACTABUTEIN: SCTPATUOI, TECTOCTEPOH,
WHCYJIMH, aJJpeHaJIVH.

Jlekapcmea. llonsTe o0 nekapcTBaXx KaK XHUMHOTEpPANEBTUUYECKHX Ipernaparax.
Kpatkue ucropuueckue CBEJEHUS O BO3SHUKHOBEHMHM M Pa3BUTHUU XUMHOTEpANUU.
I'pynnel  nexapcTB: cyinbpaMuapl  (CTPENTOUM[), AHTUOMOTHKU (TICHUIUJIUIMH),
AHTUMHUPETUKHU (ACTIMPUH), AHATBT€TUKHU (aHAJIBIMH). MeXaHu3M JIeUCTBUS HEKOTOPHIX
JIEKapCTBEHHBIX MpEenapaToB, CTPOCHHUE MOJIEKYJ, MPOTHO3UMPOBAHHME CBOMCTB Ha
OCHOBE aHaIM3a XHMHUYECKOTO CTPOCHMS. AHTHOMOTHUKH, WX KiIacCHU(PHUKAIUSA IO



CTPOCHHIO, THUIy W CHEKTpy JeHcTBUs be3omacHbie cmocoObl NpPUMEHEHHS,
JICKapCTBEHHBIE (POPMBI.

Jlemoncmpayuu. CpaBHeHne ckopocTH paznoxenus H202 nox aeiictBueM pepmenTa
Katajga3pl W Heopranumueckmx kartamuzaropoB: KI, FeCl3, MnO2. O6pas3ipl
BUTaMHUHHBIX TMpenapartoB. [lonmuBuramunsl. Mimoctpanuu ¢ororpaduii )KUBOTHBIX C
paznuyHbiMi (opMaMH aBUTAaMHUHO30B. [lmakar ¢ u300pakeHHEM CTPYKTYPHBIX
dbopMyn 3CTpaauona, TECTOCTEpOHa, aapeHalnHa. B3auMmojeiicTBue aapeHalMHA C
pactBopoM FeCl3. benkoBasi mpupojga uHCynHHa (I[BETHAsh peakius Ha OEJKu).
[lnakatel wiM KojorpamMmbl ¢ GopMylamMu aMmuaa CyJib(paHUIOBOW KHUCIIOTHI,
IUTUIPO(POIMEBBIA U JIOXKHOW JUTHUAPOGOIHEBOM KUCIOT, OCH3WINECHUIIWIIINHA,
TETpaLUKINHA, [Ie(hOTaKCUMa, aCIIMPUHA.

Jlabopamopnuie onvimai. VicipiTanue pacTBOPUMOCTH aIpCHAIMHA B BOJIE U COJISTHON
kuciore. OOHapyKeHHE acMpUHa B TOTOBOM JiekapcTBeHHOU hopme IIpakmuueckue
3aHAMUA:

OOnHapyxeHue BUTaMHHAa A B MOACOJHEYHOM Macie. OOHapyxeHue ButamuHa C B
a0104HOM coke. OnpeneneHue BuTaMuHa D B ppIObeM KUpPe WM KYPUHOM JKEITKE.
JlericTBUE aMUIIO3bI CIIFOHBI HAa KpaxMall. JleficTBHE JeruaporeHasbl Ha METUIICHOBBIN
cuHui. /lericTBHE KaTama3bl HA IEPOKCU]T BOJOPOA.

AHanu3 eKapCTBEHHBIX MPENapaToB, MPOU3BOIHBIX CATULIUIOBOM KUCIOTHI. AHAIN3
JIEKapCTBEHHBIX Ipenaparos, IIPOU3BOJAHBIX n-aMUHO(EHoIa.
2. 06112 1 HeOpraHu4YecKass XuMHUs

2.1. XuMus — HayKa 0 BelecTBax

Cocmas éeuwgecmea. Xumuueckue 3j1eMeHThl. CriocoObl CyIIeCTBOBAHUSI XUMHUUECKUX
AJIEMEHTOB: aTOMBI, MPOCThIE M CJOXHBbIE BEIIECTBA. BemiecTBa MOCTOSIHHOTO U
IIEPEMEHHOI0  COCTaBa. 3aKOH IIOCTOSIHCTBA COCTaBa BeHIECTB. BemecTBa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO cTpoeHusi. CrnocoObl 0TOOpaKeHHUS MOJIEKYII:
MOJIEKYJISIPHbIE U CTPYKTYpHbIE (OPMYJIBI; IMIAPOCTPEP>KHEBBIE M MaclITaOHbIE
npoctpancTBeHHble (CTroapTa-bpurieba) Moienu MoJeKyl.

H3mepenue eewgecmea. Macca aTOMOB M MOJEKYJd. ATOMHas €QUHHUIIA MAaCChl.
OTHOCHUTENIBHBIE aTOMHAs U MOJIEKYJISIpHast Macchl. KOJIMUecTBO BEIECTBA U €JUHULIBI
€ro U3MEPEHHUs: MOJIb, MMOJIb, KMOJIb. Hucno ABoraapo. MossipHas macca.
Azpezamnvle cocmosinus eewiecmea. TBepaoe (KpUcTaimueckoe W amopdHoe),
KUAKOE U ra3000pa3Hoe. 3aKkoH ABOTaJpo U €ro CIeACTBUS.

MonsipHbiii 00bEM BEIIECTB B Ta3000pa3zHOM cocTossHUU. OO0BEIUHEHHBIA Ta30BbIN
3aKOH U ypaBHeHHe Menaeneesa-Knanelpona.

Cmecu eeutecme. Paznuuus MeXIy CMECSIMU U XUMUYECKUMH COEIUHEHUSMHU.
MaccoBas 1 00beMHast 1011 KOMIIOHEHTOB CMECH.

Hemoncmpayuu. OnbITHl, WUIIOCTPUPYIONIME 3aKOH COXPAHEHUsS MAacChl BEILECTB.
Hab6op Moneneit atoMoB u Mojekys. HekoTopeie BeriecTBa KOJIUYECTBOM B 1 MOJIb.
Mopens MOJISIPHOTO 0ObeMa Tra3oB.

Ilpakmuueckue 3anamun:  VI3roToBIEHHME  MOZEIEN  MOJIEKYJ  HEKOTOPBIX
OpraHUYeCKUX U HEOPTaHUYECKHUX BEILECTB



Ounctka BemecTB  (UIBTPOBAaHMEM W auCTWULIIUEH. OuncTKa  BENIECTB
IIEPEKPUCTAILIAZALACH.

2.2. CTpoeHue aToma

Amom - cnoxcnaa wacmuya. J|okazatenbCcTBa CIOKHOCTU CTPOEHUS aTOM aToMa:
KaTOAHbIE U PEHTTEHOBCKUE JIyuH, POTOAP(DHEKT, pauoaKTUBHOCTD, DJIEKTPOIIHU3.
[lnanerapuas mogxenb aroma 3. Pesepdopma. Crpoenne aroma mno H. bBopy.
CoBpeMeHHbIE TPENCTABICHUSI O CTpoeHuM artoma. KopIycKyJIspHO-BOJIHOBOU
QyaJIn3M YaCTHULl MUKPOMHPA.

Cocmaeé amomnozo adpa - HyKJIOHBL: IPOTOHBI U HEUTPOHBI. M30TONBI U HYKIIWIBI.
YcroltuuBocTh sinep. Anekmpounas obonouka amomoes. llouarue 00 37IEKTPOHHON
opbuTanu M DIIEKTPOHHOM obOsake. KBaHTOBbIe dHCNa: TJIaBHOE, OpPOHUTAIBHOE
(moboyHOE), MarHUTHOE ©  CIOHWHOBOE. PacmpeneneHue  3JIEKTPOHOB  TIO
SHEPreTUYECKUM YPOBHSM, IMOJYPOBHSIM U OpOUTANIIM B COOTBETCTBUM C MPUHIIUIIOM
HauMeHbIIEeH SHepruu, npuHuunoM Ilaymn wm npaBunom ['yHma. OnekTpoHHBIE
KOH(UTYpali aTOMOB XUMUYECKHUX JIEMEHTOB.

BaneHnTHbIe BO3BMOXHOCTHA AaTOMOB XUMHYECKUX 3JIEMEHTOB.

DJIeKTpOHHAs KIacCH(PHUKAIUA XUMAYSCKUX FJIEMEHTOB: S-, P-, d-, f-a1eMeHThLI.
Jemoncmpayuu. doroddpdext. Moaenu opOurtaneit pa3muaHoil GopMbl.
Jlabopamopnvie onvimoul. HaOmoleHue CIEKTPOB HCIYCKaHUST U TOTJIOMICHUS
COCMHEHUN XUMUYECKUX JIEMEHTOB C IIOMOILBIO CIIEKTPOCKOIIA.

2.3. llepuoauyecKkuii 3aKOH U NMEPUOIMYECKAST CHUCTEMA XUMHYECKHX 3J1eMEHTOB
.. MenaeseeBa

Omkpoimue nepuoouuecKkozo 3aKoua. IIpennoceuiku: HAaKOIIJICHUE
(dakTonornyeckoro marepuana, pabotsl npenumectBeHHukoB (M.B. JleOepeiinepa,
A.D. lllankyptya, JIx.A. Hetonenaca, JL.LEO. Meiiepa), chezn xumukoB B Kapicpya,
muyHocTHhle KawectBa J[.M. Menneneesa. Ortkpeitue .M. MenneneeBpim
MEPUOANYECKOTO 3aKOHA.

Ilepuoouueckuit 3axkon u cmpoenue amoma. V3otonbl. COBPEMEHHOE MOHSITHE
XUMUUYECKOTO 3yieMeHTa. 3akoHoMepHOCTh I'. Mo3nu. CoBpeMeHHast (HopMyIHpOBKa
IIEpUOINYECKOr0 3aKoHa. llepuonnueckas cucrema u crpoeHue aroma. Ousznueckuit
CMBICJI TIOPSIAKOBOTO HOMEpa DJJIEMEHTOB, HOMEPOB TIPYyIIBI W  MEPUOAA.
Ilepponnyeckoe W3MEHEHUWE CBOWCTB DJJIEMEHTOB: paguyca aroma; JHEpPruu
MOHU3AIUU; AJIEKTPOOTPULIATENIBHOCTH. [IpUUYMHBI W3MEHEHUs METAUIMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB AJIEMEHTOB B IPYIINAX U MEPUOAaX, B TOM YHCIIEe OOJIBIINX
U CBepXOOIbIKX. 3HAYCHHE TMEPUOJIMYECKOTO 3aKOHA W TMEPHOIUYECKON CHCTEMBI
xumudeckux siiemeHToB J[.M. MenneneeBa misi pa3BUTUS HAYKH W TTOHUMAaHHUS
XUMHUYECKON KapTUHBI MUPA.

Jlemoncmpayuu. Pa3nuuHble BapuaHThl TaOJMLBI MEPUOJUYECKOW  CHCTEMBI
xuMuueckux sneMentoB .M. Menneneea. OOpa3iibl MPOCTHIX BEHIECTB OKCHIOB U
rupokcuoB anemeHToB III nepuona.

Jlabopamopnvie onvimpl. CpaBHEHHE CBOMCTB MPOCTBIX BELIECTB, OKCUIOB U
ruipokcuoB anemeHToB III nepuona.

2.4. CTpoeHue BellecTBa



IHonamue o xumuueckoii céa3zu. TUIbl XUMUYECKUX CBS3€i: KOBAJICHTHAs MOHHAs,
METAJINYECKAs U BOJOPOIHAS.

Kosanenmnasa xumuueckana ceéa3p. J[Ba MexaHuzma o00pa3oBaHUs 3TOW CBSI3H:
OOMEHHBIH W JOHOPHO-AKUENTOPHBbIA. OCHOBHBIE MHapaMeTpbl 3TOrO THUIIA CBS3H:
JUIMHA, TPOYHOCTb, YTOJ CBSI3M WJIM BaJEHTHbI yron. (OCHOBHBIE CBOWICTBa
KOBJICHTHOM  CBSI3U:  HACBIIIEHHOCTb,  HOJSIPU3YEMOCTb M IPOYHOCTb.
DONEeKTPOOTPUIIATENBHOCTh M KJIACCH(UKAIMS KOBAJEHTHBIX CBS3€H IO 3TOMY
NPU3HAKY: TOJISIPHAs W HEMOJSpHAs KOBAJEHTHbIE CBs3U. [lonspHOCTH CBSI3U M
HOJIAPHOCTh  MOJIeKyJbl. (Crnoco0 mepeKpbiBaHUsI dSJICKTPOHHBIX OpOuTane u
KJIaccu(UKanus KOBAJIEHTHBIX CBsI3ed MO 3ToMy npu3HaKky: [1- u [1-cBs3u. KpatHocTh
KOBaJICHTHBIX CBsi3ed W KiIacCUpUKalMsi WX 1O STOMY MpPHU3HAKY: OJMHApPHBIE,
IBOMHBIE, TPOWHBIC, MOJYTOPHBIE. THIBI KPUCTAIINYECKUX PEUIETOK y BEIIECTB C
STUM THUIIOM CBSI3U: aTOMHBIE U MOJEKYJspHble. DU3HUECKHE CBOMCTBA BEIIECTB C
TUMU KPUCTATUIMYECKUMH PELIETKAMH.

Honnaa xumuueckasa c6a3b, KaK KpPaWHHUN CIlydall KOBAJICHTHOW IOJISIPHOM CBSI3H
MexanusMm o00pa3oBaHHs WMOHHOW CBsi3U. VOHHBIE KPHUCTAIUIMYECKUE PELIETKH U
CBONCTBA BEILECTB C TAKUMH KPUCTAJIIIAMHU.

Memannuueckaa Xumuueckasa c6A3b, KaK OCOOBIH THUI XUMHYECKOW CBS3H,
CYILIECTBYIOIIMA B METaJUlax M cIuiaBax. Ee OTIM4YMS M CXOACTBO C KOBAJECHTHOW U
WOHHOW  CBA3SIMU. CBoiilcTBa  METAUIMYECKOU CBS3HU. Merammueckue
KPUCTAJUIMYECKUE PEIIETKH U CBOMCTBA BEIIECTB C TAKUMU KPUCTAJIIIAMH.
Booopoonaa xumuueckan ceazp. Mexanusm o0OpazoBaHusi Takoil cBs3u. Ee
KJIaccu(pukanus: MEKMOJEKYJIsIpHas U BHYTPUMOJIEKYJISIpHAs BOJOPOJHBIC CBS3H.
MonekynspHbple KPUCTAIUIMYECKHE PEIIETKH ISl 3TOro Thma CBsA3U. Puznueckue
CBONCTBA BELIECTB C BOJOPOJHOM CBSI3bI0. bHojornyeckas pojib BOJOPOIHBIX CBS3EH
B OpraHu3alii CTPYKTyp OMONOJIMMEPOB.

Eannas npupoia XMMHUYECKUX CBS3€H: HAIMYME PA3IMYHBIX THUIOB CBS3€H B OJTHOM
BEILIECTBE, IEPEXO/T OAHOTO TUIIA CBSI3U B IPYTOU H T.II.

Komnnekcooopazoeanue. [TonsiTue 0 KOMIIJIEKCHBIX COEIMHECHUSX.
KoopaunannonHoe uncino komiuiekcooOpa3oBaTens. BHyTpeHHss U BHelHAs cdepa
KOMIUIEKCOB. HoOMeHkiaTypa  KOMIUIEKCHBIX  coeauHeHud. X  3HaueHwme.
Hemoncmpayuu. Monenn MONEKyJl pas3jIMYHOW  apXUTEKTypel. Mogenu u3
BO3JIYIIHBIX IIIAPOB MPOCTPAHCTBEHHOTO PACIOJIOXKEHHS Sp-, SP2-, SP3-THOpUIHBIX
opbuTaneit. Moaenu KpUCTAUTMYECKUX PEIIETOK PAa3IMYHOTO TUTA. MOJenn MOJIeKyJ
JIHK u 6enka.

Jlabopamopnuie onvimel. B3anmoielicTBie MHOTOATOMHBIX CIUPTOB C (PEITMHTOBOM
KUJIKOCThIO. KauecTBeHHbIEC peakunu Ha HOHbI Fe2+ u Fe3+.

2.5. Iloaumepsl

Heopzanuueckue noaumepwvr. llonuMmepsl - TpoOCThIE BeELIECTBA C aTOMHOM
KPUCTAJUIMUYECKOW PEIIEeTKOW: aJUIOTPOIHbIE BHUAOM3MEHEHUs yriepoaa (anmas,
rpadur, kapOuH, ¢yiepeH - B3aUMOCBS3b THOpUIM3alMM OpOUTanell y aToMOB
yraepojia ¢ IpPOCTPAHCTBEHHBIM CTPOEHUEM aJUIOTPOIHBIX MOAU(UKALMIL); CeeH U
TEJULyp UENOYEeYHOro cTpoeHus. llosmMepsl - CIOXKHBIE BELIECTBA C ATOMHOMU



KPUCTAJUIMYECKON  pElIeTKOM: KBapl, KpeMHe3eM (AUOKCUIIHbIE COCIUHEHUS
KPEMHHSI ), KOPYH]T (OKCHJ QJIFOMUHUS) U AITFOMOCHIMKATHI (ITOJIEBBIE INATHI, CIO/A,
KaoJIuH). MuHepaisl U ropHbie Topojibl. Cepa mactuyeckas. MuHepaibHOE BOJIOKHO
- acOect. 3HayeHHE HEOPraHWYECKUX MPUPOIHBIX MOJUMEPOB B (HOPMUPOBAHUU
OJIHOM U3 re0JIOTUYECKUX 000J0UeK 3eMIIH - TUTOC(HEPHI.

Opzanuueckue noaumepwt. CriocoObl UX TOJYYEHUS: PEAKIMHU MOJUMEPHU3ALUUA U
peakuuu MnojaukoHaeHcauu. CTpyKTypbl NOJMMEPOB: JUHEHWHBIE, PAa3BETBICHHbBIEC U
IpPOCTpAaHCTBEHHbIE. CTPYKTYpHpPOBAaHHE MOJMMEPOB: BYJIKAHU3ALMS KAyYyKOB,
nyOieHue 0eJIKOB, OTBEPKICHUE MOJIMKOHICHCAIIMOHHBIX MOJIMMEPOB.
Knaccudukanus noammepoB Mo pa3InyHbIM NpU3HAKAM.

Jemoncmpayuu. Konnexkuum niactMacc, KaydyKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX
nmoposi. MuHepanbHOE BOJIOKHO - acOeCcT W M3Ieiaus W3 Hero. Mojaenmu MOJIeKYJ
oenxos, JJHK, PHK.

Jlabopamopnvie onvimel. O3HakoMJIEHHME C 0O0pas3llaMM IUIACTMAcC, BOJIOKOH,
KaydyyKOB, MUHEPAJIOB U TOpHBIX mopoi. [IpoBepka miactMacc Ha 3JIEKTPUUYECKYIO
MPOBOAUMOCTh, TOPIOYECTh, OTHOIIEHHWE K pacTBOpaM KHCJOT, IIeJo4Yell u
okucnutened. CpaBHEHHE CBONCTB TEPMOPEAKTHUBHBIX UM  TEPMOIUIACTUYHBIX
mractmace.  [losyyeHne HuUTEW W3  KalpOHOBOW WJIM  JIABCAHOBOM  CMOJIBI.
OO6HapyxeHue XJIopa B MOTUBUHUIXIIOPU/IE.

2.6. IlucnepcHble CUCTEMBI

Honamue o oucnepcuvix cucmemax. Knaccudukaiusi IHUCIEPCHBIX CHCTEM B
3aBUCUMOCTH OT arperaTHOTO COCTOSIHUSI TUCTIEPCUOHHOM CpPeIbl U TUCTIEPCHOM (a3bl,
a TaKXe Mo pa3Mepy uX 4acTull. [ py0oauciepcHble CUCTEMBI: SMYJIBCUH U CYCIICH3HH.
ToHKOQUCIIEPCHBIE CUCTEMbI: KOJUIOMJHBIE (30U M Teld) UM  HCTUHHBIE
(MOJIEKYJISIpHBIC, MOJICKYJIIPHO-UOHHBIC U MOHHBIE). D dekT Tunnansa. Koarymnsuus B
KOJUTOMIHBIX pacTBopax. CHHEpEe3uC B TelsX.

3nauenue Oucnepcuvlx cucmem B KUBOWM W HEXKHUBOM TPUPOJIEC M MPAKTUUECKOM
KU3HU 4YeJoBeKa. OMYJIbCUM M CYCIEH3MHM B CTPOUTENIBLCTBE, MHIIEBONH U
MEIUIIMHCKOW MPOMBIIIJIEHHOCTH, B KOCMETUKe. buosiormyeckue, MEIUIIMHCKUE U
TEXHOJOTUYECKUE 30JId. 3HAYEHHUE Teleld B OpraHu3alud >KUBOHM MAaTEpHH.
buonornueckue, mumieBble, MEIUIMHCKHE, KOocMeTHUeckue renu. CHUHEpe3uc Kak
(bakTop, ONpeneNsomni CPOK TOHOCTH MPOAYKIIMM Ha OCHOBE Teseil. CBepThIBaHUE
KpPOBU KaK OMOJIOTUYECKUI CUHEPE3UC, €r0 3HAUCHHE.

Hemoncmpayuu. Buapl JUCHEPCHBIX CUCTEM W HMX XapaKTEpPHbIE MPHU3HAKH.
[IpoxokneHune Jyda cBeTa 4Yepe3 KOJUIOWAHBIE M HWCTUHHBIE pPacTBOPHI (3 dexT
Tunnans).

Jlabopamopnvie onvimel. Ilonydyenue cycneHzuu cepbl U kaHupomu. Ilomydenue
AMYJILCUU PaCTUTENbHOTO Macia u Oensoia. [lomydenue 301 kpaxmana. [lonydenue
3015 Cepbl U3 TUOCYNIb(aTa HATPHUS.

2.7. XuMHn4ecKune peakumu

Knaccugurkayua xumuueckux peakyuil 6 Op2aHu4ecKoll U HeOPZaHUYeCKOu Xumuu.
[TonsaTtre o xumMuueckoi peakuuu. Peakiuu, uaymue 0e3 U3MEHEHUs] Ka4€CTBEHHOTO
COCTaBa BELIECTB: aUIOTpONM3alMsl U u3oMepusanusa. Peakuuu, wuaymme c



U3MEHEHUEM COCTaBa BEIIECTB: [0 YHUCIY M XapakTepy pearupyrommx u
oOpa3yromuxcsi BEMIeCTB (pa3IoKCHUS, COSAMHEHUS, 3aMeIeHus, OOMEHa); TIOo
W3MEHEHUIO CTENEHEN OKHMCIIEHUS AJIEMEHTOB (OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE U
HE OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIMU); MO TerioBoMy 3ddexty (3K30- u
SHIO0TEPMUYECKHE); 10 ¢daze (roMo- U TeTEePOreHHbIe); TI0 HaMpaBJIeHUIO (0O0paTuMbIe
U HeoOpaTHMbIE); TIO HCIOJB30BAHUIO KaTanu3aTopa (KaTaIUTHYECKUE U
HEKATaJIMTUYECKUE); MO MeXaHu3My (paJuKaibHbIe, MOJEKYJSIpHbIE U HWOHHBIE).
Bepoamnocms npomekanusa xumuyeckux peakyuun. BHYTpeHHsSI SHeprus,
sHTANBNUA. TernoBor 3PheKT XUMHUUECKUX peakiuid. TepMOXUMHUUYECKHE YpaBHEHUS.
CrannapTHas SHTaNbIKS peakiuil u oOpa3zoBanus BemiecTB. 3akoH [.U. I'ecca u ero
CJIEICTBHSI. DHTPOIHSI.

Cxopocmb xumuueckux peaxyuii. [lonsitue o ckopoctu peakuuii. CKOpocTb ToMO- U
TETEPOr€HHON PEAKIIMU. DHEPTUs AKTUBALIUH.

@akTOophl, BIUAIONIME HA CKOPOCTh XMMHYECKOM peakuunu. [Ipupona pearupyrommx
BemiecTB. Temmeparypa (3akoH Bant-I'opda). Konuentpamms. Karanmzatopsl u
KaTajiu3: TOMO- U TETEPOreHHbId, UX MeXaHU3Mbl. DEpMEHTHI, UX CpPABHEHHUE C
HEOPraHMYeCKUMH  KaTaJlu3aTOpaMH. 3aBHCHUMOCTb  CKOPOCTH  pEakuuid  OT
ITOBEPXHOCTHU CONPUKOCHOBEHMS PEarupyroIINX BEIIECTB.

Oopamumocmev xumuueckux peakuyuu. Xumuueckoe paenogecue. llonsatne o
XUMHUYECKOM  paBHOBECHMU.  PaBHOBECHbIE  KOHIEHTpauuu. JMHAMUYHOCTH
XUMHUYECKOTO paBHOBecus. DakTOppl, BIHSIONIME HA CMEIIEHUE pPAaBHOBECHUS:
KOHIIEHTpaIus, 1aBienue, reMeparypa (mpuniun Jle [llarense).

Jemoncmpayuu. Tlpespamienue kpacHoro ¢ocdopa B Oemblif; KUCIOpOaa — B 030H.
Mopenu OyraHa m u3zoOyrtaHa. llomydyeHuwe Kuciopojia U3 MEPOKCUAA BOJOPOJA U
BOJIbI; Jerunparamnus staHona. llemouka mnpeBpamenuir P [J P205 [1 H3PO4;
CBOMCTBAa YKCYCHOW KHCIIOTBI, pEaKlMH, UAylIHe ¢ oOpa3oBaHHMEM OCaJKa, ra3a H
BOJIbl; CBOMCTBAa METAJUIOB, OKHCIIEHUE aJIbJIETUAa B KUCIOTY M CIHUPTA B aJbACTHU/I.
Peakuuu ropeHus; peakuMM SHIOTEPMHUYECKHE Ha MpPHUMEPE PEaKLHMH PpPa3sIoKEeHUs
(?TaHoOJIa, KATUHHON CENUTPBI, OMXpoMaTa aMMOHUS) U YK30TEPMHUUECKHUE HA MIPUMEpE
peakimii coenuHeHus (oOeciBeuMBaHHE OPOMHOI BOJBI M PacTBOpa MEpMaHraHaTa
KaJlisg 3THJICHOM, TallleHHe W3BECTH W Jip.) B3amMopeicTBue NMHKA C pacTBOpamMu
COJISHOM M CEpPHOM KHUCIOT MPHU Pa3HBIX TEMIIEpaTypax, MPU Pa3HBIX KOHIEHTPAIUIX
COJIIHOM KHMCJIOTBI; pa3JIOKEHUE IIEPOKCHIA KHCIOPOJa C MOMOIIBI0 OKCH/a MapraHia
(IV), xaramaspl ChHIpOTO Msica W ChIpOTO Kaprodens. BzaumoneiicTBue I1rHKa
Pa3JIMYHON OBEPXHOCTH (ITOPOILIKA, MBLIU, TPAHYJI) C KUCIO0TOW. Mozens "kunsiero
cios". CMelieHne paBHOBECUS B CUCTEME:

Fe3+ + 3 CNS- [J Fe(CNS)3; oMbuleHHE >XHpPOB, peaKUUd dTepuUKAINH.
3aBUCUMOCTh CTEIMEHU DJEKTPOJIUTUYECKON JTUCCOIMAIIMM YKCYCHOM KHUCJIOTBI OT
paz0aBnenusa. CpaBHenue cBoictB 0,1 H pacTBOpoB cepHON M CEpHUCTON KHUCIIOT;
MYypPaBbUHOM M YKCYCHOUM KHUCIIOT; TUAPOKUCIOB JIUTHUS, HATPHUS U KaJIHSI.
Jlabopamopnuie onvtmol. 1lonyuenue KUCIOPOIa pa3aoKeHUEM MEPOKCHIa BOJOPOaa
U (WIM) mepMaHranara kanus. Peakuuu, uaymue ¢ oOpa3oBaHUEM OCaJKoa, ra3a WiH
BO/IbI IJISI OPraHUYECKUX U HEOPTaHUYECKUX KUCIIOT.



2.8. PacTBOpHI

Ilonamue o pacmeopax. Ou3nko-XxUMHYECKasi MPUPOIA PACTBOPEHUSI U PACTBOPOB.
B3aumopenicTBue pacTBOpUTENST M PACTBOPEHHOI'O BEIIECTBA. PacTBOpMMOCTH
BemiecTB. (CrmocoObl BBIpRKEHHUS KOHIICHTpPAIMM PACTBOPOB: MaccoBas OIS
PAcTBOPEHHOIO BelllecTBa (MIPOLIEHTHAS ), MOJISIPHASL.

Teopusa rnekmpoaumuueckou ouccoyuayuu. MexaHu3M TUCCOLMAIMU BEUIECTB C
pa3IMYHBIMA TUNAMU XHWMHYECKHUX CBsi3ei. BKiam pycCKMX YYEHBIX B Pa3BUTHE
NpeICTaBICHU 00 dSIEKTpONUTHUYECKOW aucconanui. OCHOBHBIE MOJIOKEHUSA
TEOPUU  DIIEKTPOJUTHUECKON  nucconmanuu.  CTEneHb  AJIEKTPOIUTUYECKOU
JUCccoMaK U PakTopbl ee 3aBUCUMOCTU. CHIIbHBIEC U CPETHUE IICKTPOIIUTHI.
Huccoumanust Boabl. Bogopoansid mnokazatens. Cpeaa BOJHBIX — pacTBOPOB
ANEKTPOJIUTOB. Peakninn oOMeHa B BOJHBIX paCTBOPax 3J1EKTPOJIUTOB.

T'uoponusz, xak oOMeHHbI mnponecc. HeoOpaTumblii TUAPONIM3 OpPraHUYECKUX U
HEOPraHWYECKUX COEAMHEHUH M €ro 3HayeHUEe B MPAKTUYECKOW IESITEeIbHOCTH
YEJI0BEKA.

OOpatumblii ruaponu3 cojed. CTyneHuyaTslii ruaponus. [Ipaktnyeckoe npuMeHeHue
TUAPOJIH3A.

['maponn3 opraHMyecKux BellecTB (OENKOB, KUPOB, YIJIEBOJOB, MOJIMHYKICOTHIOB,
AT®) u ero 6MOJOrMUECKOE U MPAKTHUECKOEe 3HaUeHne. OMbUIeHHE KUPOB. Peakius
ATEPUPUKALINH.

Jemoncmpayuu. CpaBHEHHE 3JIEKTPOIPOBOJHOCTH  PACTBOPOB  AIEKTPOIUTOB.
CMelieHre paBHOBECHUS TUCCOLMALIMU CIa0bIX KUCIOT. THAMKATOPBI U U3MEHEHHE UX
OKpacKu B pa3HbIX cpefax. CepHOKHUCIBIN U (EePMEHTATUBHBIN TUAPOIN3 YTIEBOIOB.
I'maponus kapOoOHATOB, CyIb()aTOB M CUIMKATOB MIEJIOYHBIX METAJUIOB, HUTPATOB
ceuHIa (I1) uiaum 1uHKa, XJ0puaa aMMOHUS.

Jlabopamopnsie onvimpl. XapaxTep IUCCOLUALINYN PA3IMYHBIX TUIPOKCUIOB.
Ilpakmuueckoe 3anamue. IlpurotoBieHue pacTBOPOB  PA3IMYHBIX  BUOB
KOHLIEHTpaI1u.

2.9. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE peaKkumu. OkucaumenvHo-
6occmanoeumenwvuvle peakyuu. CreneHb OKuciaeHus. BoccraHoBuTenM U
okuciauTend. OKUCIEHHME U BOCCTAHOBJICHHE. BaKHEHIIME OKUCIUTENH H
BOCCTAHOBUTEIU. BOCCTaHOBHUTENBHBIE CBOWCTBA METAJUIOB - IPOCTBIX BEIIECTB.
OKHCIIUTENBHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA HEMETAJJIOB — IPOCTBHIX BELIECTB.
BoccraHoButensHbIE CBOWMCTBA BEIIECTB, OOPA30BAaHHBIX JJIEMEHTAMU B HUBIIEH
(oTpunatenbHO) CcTerneHu OKuUcieHUs. OKHUCIUTENbHbIE CBOWCTBA  BEIIECTB,
0o0pa30BaHHBIX JJIEMEHTAMU B BbICIIEH (ITOJIOXKUTEIBHOW) CTENEHU OKHUCICHUS.
OxucinuTenbHble W BOCCTAHOBUTEJbHBIE CBOWCTBA  BEHIECTB, OOpPa30BAHHBIX
AJIEeMEHTaMH B IPOMEKYTOYHBIX CTENEHSIX OKUCIICHHUS.

Knaccugpukayua  okucaumenvbHo-60CcCmanHo8uUmenvublx  peakyuii  Peaknuun
MEXAaTOMHOTO M MEXMOJIEKYJIPHOTO  OKHUCIIEHUS-BOCCTAHOBJIEHUs.  Peakiuu
BHYTPUMOJIEKYJIIPHOTO ~ OKHUCIIEHUS-BOCCTAHOBJIEHUS. Peaknuum camMOOKHCIIEHUs-
CaMOBOCCTAHOBJICHHUS (JUCTIPONOPLIMOHUPOBAHUS).



Metoapl COCTaBI€HUSI YpPAaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUMA.
Meron snekTpoHHOro OanmaHca. Bimsame cpenbl Ha TPOTEKAHWE OKHUCIMTEIIBHO-
BOCCTAHOBUTEIbHBIX MPOLIECCOB.

Xumuueckue ucmoyHuKu mokxa. DJEKTPOJHbIC MOTCHIMAIbL. Psan cTaHIapTHBIX
ANEKTPOJHBIX MOTEHIIMANIOB (AJIEKTPOXUMUYECKUNA Psii HANPSHKEHUH METaslioB).
["asibBaHMYECKUE AIEMEHTBI U MPUHIUIIBI UX paboThl. CocTaBlieHUE TalbBaHUYECKUX
aneMeHToB. (OOpa3oBaHHE TalbBAaHUYECKUX TMap MpPU XHUMHUYECKHX Mpolieccax.
['anbBaHMYECKHE DJIEMEHTHI, IPUMEHSEMBIE B KWU3HHU: CBHHIIOBAs AKKyMYJISTOpPHas
Oatapes, HUKelIb-KaJIMUEBbIe OaTapeu, TOIUIMBHBIE JIEMEHTHI.

Jnekmponu3 paciulaBOB M BOJHBIX PACTBOPOB  BIEKTPOJUTOB. I[Iporeccsl,
MPOUCXOJAIINE HA KATOAE M AHOJAE. YPABHECHUS JJICKTPOXUMHUYECKUX IPOLIECCOB.
DJIEKTPOJIU3 BOJHBIX PACTBOPOB C MHEPTHBIMHU JJIEKTPOJAMH. DIJIEKTPOJIA3 BOJHBIX
PacTBOPOB C PACTBOPUMBIMH 3JIEKTpoAaMH. [IpakTnueckoe mpuMEeHEHHE IIEKTPOIU3a.
Jlemoncmpayuu. BocCTaHOBIICHME IMXpoOMaTa Kalvs UHUHKOM. BoccTaHoBieHue
okcuna meau (II) yrnem u Bogopoaom. BoccraHoBieHre quxpoMara Kajiusi STUIIOBBIM
criupToM. OKHCIUTENBHBIE CBOMCTBA a30THOW KHUCIOTHI. OKHCIUTEIBHBIE CBOMCTBA
nuxpomarta kKanus. ["aJibBaHMUECKHE AJIEMEHTHI U OaTtapeku. DJIEKTPOJU3 pacTBopa
xnopuna meau (I).

Jlabopamopnvie onvimpl. B3auMoJeliCTBUE METAIIOB C HEMETAJUIAMH, a TAKKE C
pacTBOpaMH COJIEM M pacTBOpaMu KHUCIOT. B3anmonencTBue CEpHOM M a30THOM
KUCIOT ¢ Meapto. OKHCIHTENbHBIE CBOWMCTBA INEPMAHraHaTa Kajliusl B Pa3IUYHBIX
cpenax.

2.10. Knaccupukanus Bemects. [IpocTbie BemecTBa

Knaccuguxayua neopeanuueckux eeuiecme. lIpocTbie U CIIOXKHBIE BENIECTBA.
Oxkcuapl, ux kiaccudukanusa. [uapokcuasl (OCHOBAaHUS, KHUCIOPOJCOAEpKAIINe
KUCJIOTHI, aM(oTepHble THAPOoKCcUAbl). Kuciotel, nx knaccuduxanus. OCHOBaHUSI, UX
kiaccudukanus. Coyu cpelHue, KUCIIbIe, OCHOBHBIC U KOMITJIEKCHBIE.

Memannwe. 1lonoxxkeHre METAUIOB B MNEPUOJMYECKON CHCTEME M OCOOCHHOCTH
cTpoeHus ux artomoB. I[IpocTeie BemiecTBa - METAIIBI: CTPOCHUE KPUCTALIOB M
MeTajuiMueckass Xumudeckass cBa3b. OOmmMe Qu3nyeckue CBOWCTBA METALIOB U
BOCCTAHOBUTEJIBHBIE CBOMCTBA MX: B3aWMOJICUCTBUE C HeMeTaulaMu (KHCIOPOJIOM,
rajoreHamu, cepoi, a30ToM, BOJOPOJOM), C BOJOW, KUCIOTAMH, PACTBOPaMHU COJIEH,
OpraHUYEeCKMMHU BEIIeCTBAMU (CIHUPTAMH, TaJOreHAIKaHAMU, (PEHOJIOM, KUCIOTaMHu),
co menoyamMu. OKCUABI W TUIPOKCUJIIBI METAUIOB. 3aBUCHUMOCTh CBOMCTB 3THX
COCIMHEHUN OT CTENEHEH OKHCJICHUS METAIIOB. 3HAYEHHWE METAIOB B MPUPOJAE U
KU3HU OPTaHU3MOB.

Koppo3ua  memannos. [Tonsitue KOPPO3UH. XuMH4YecKast KOPPO3Hus.
DnekTpoxuMuueckas kopposusi. CriocoObl 3aIUTh METAIUIOB OT KOPPO3UHU.

Oouwue cnocodvl nonyuenua memannog. Metauisl B npupoje. Meramnyprust u ee
BUJBI: TTUPO-, TUAPO- U BIECKTPOMETALTYPTUS. DJIEKTPOJIU3 PACIJIABOB U PACTBOPOB
COEJIMHEHU METAJIJIOB U €r0 MPAKTUYECKOE 3HAUCHHUE.

Hememannwr. Tlonoxxenne HEMETAJIOB B TEPUOJAMYECKON CHUCTEME, OCOOCHHOCTH
CTPOCHUS UX aTOMOB. DJIEKTPOOTPUIIATEILHOCTb.



brnaroponnbie ra3pl. DJIEKTPOHHOE CTPOCHUE aTOMOB OJIArOPOJIHBIX Ta30B U
O0COOEHHOCTH MX XUMHUYECKUX M (PU3UIECKUX CBOCTB.

Hemeramnbsl — mnpocThie BeliecTBa. ATOMHOE M MOJICKYJISIPHOE CTPOCHHE UX.
AnnoTtponusi. XHUMHUYECKHE CBOMCTBA HeMeTasIoB. (OKUCIUTEIBHBIE CBOICTBA:
B3aMMOJIEUCTBHE C METa/llaMHU, BOJOPOJOM, MEHEE JJIEKTPOOTPULIATEIbHBIMU
HEMeTaJlIaMH, HEKOTOPBIMHU CJIOKHBIMU BelecTBaMu. BoccTaHOBUTETBHBIE

CBOMCTBa HEMETANIOB B PEAKIUAX C (PTOPOM, KHUCIOPOIAOM, CIOKHBIMHU BEIIECTBAMU-
OKHUCIUTENISIMU (a30THOM M CEPHOM KUCIOTaMH U JIp.).

Jemoncmpayuu. Konnekimus "Kiaccudukainys HEOpraHMYECKUX BelIeCTB" U
oOpasubl npencraBureneil kinaccoB. Komnekmus "Knaccudukanuss opraHM4ecKux
BemecTB" M 00pa3ibl MpeaCTaBUTENIEH KIacCoB. Moenn KpUCTAIUTMYECKUX PEIIETOK
MeTauioB. Koimeknwsi MeTauioB ¢ pa3HbIMH  (DU3WYECKUMHU  CBOWCTBAMHU.
B3aumoneiicTBue nuUTHS, HATpUs, MAarHUsl U KeJe3a C KHUCIOPOJOM; IIEJIOYHBIX
METaJUIOB C BOJIOM, COUPTAMH, (PEHOJIOM; LIMHKA C PAacTBOPaMHU COJISIHOM M CEpHOMN
KHUCJIOT, HATpus C CEpOH; aJIIOMUHHS C HMOJOM; Xejie3a C PacTBOPOM MEIHOTO
KYyIopoca; ajllOMUHHUSI C PacCTBOPOM eIKoro Hatpa. OKCUIIBI U THUIPOKCHUJIBI XpOMa.
Koppo3usi MeTanioB B 3aBUCMMOCTU OT YCJOBUM. 3alllUTa METAUIOB OT KOPPO3UHU:
oOpasubl  "HepkaBeek', 3alMTHBIX MNOKpbITUH. Kommekuus pya. aeKTposu3
pacTBOpoB coiieid. Mojenu KpUCTaUIMUECKHX PEeIIeTOK HOoja, aiMmasa, Tpadura.
Annotponust dpocdopa, cepsl, Kuciaopoa. Bzaumoeiicterue Boopoaa ¢ KUCIOPOIOM;
CYpPBMBI C XJIOPOM; HATPHsI C MOJIOM; XJIOpa C PaCTBOPOM OpOMHJIa Kajusi; XJIOPHON U
CEPOBOJIOPOHON BOJIbI; 0OECIIBEYMBAHNE OPOMHOM BOJIBI ATHJIEHOM WJIH allE€TUIICHOM.
Jlabopamopnvie onvimel. O3HakomyieHHE ¢ 00OpaslaMu TMPECTABUTENEH KJIAacCOB
HeopraHuveckux BemiecTB. O3HakoMJIEHHE € 00pa3liaMu TpeACTaBUTENICH KJIAacCOB
OpraHUYeCcKuX BemecTB. O3HAKOMIIEHUE C KOJUIEKIIUEN PY.

[Tomyyenue u cBoiictBa kucioponaa. llonyuenue u cBoiictBa Bogopona. Ilomyuenue
MJIACTUYECKON Ccepbl, XMMUYECKUE CBOWCTBa cepbl. B3anmoneiicTBUEe METaIOB ¢
pacTBOpaMu KUCJIOT U cosiel. CBoMCTBa yIJisi: aAcOpOIIMOHHbBIE, BOCCTAHOBUTEIIbHBIE.
B3auMogeilicTBue LMHKAa WIM QIIOMHHUA C PacTBOPAMHU KHCJIOT H IETOYEH.
OkpairBaHue MJIaMEHU KATHOHAMM IIEJIOYHBIX U ETOYHO3EMETBHBIX METAIIJIOB.
2.11. OcHOBHBIE KJIACChl HEOPraHUYECKUX U OPTaHUYeCKUX COeTUHEeHU
Booopoouwvie coedunenun nememannos. llonyyeHue aMmuaka U XJIOPOBOAOPOAA
CUHTE30M M KOCBeHHO. Dusmyeckue cBoiicTBa. OTHOIIEHHWE K BOJE: KHUCJIOTHO-
OCHOBHBIE CBOMCTBA.

Okcuovl u  ancudpuovt  Kapoonosvix kuciom. HeconeoOpazywomme u
cosieobpasyromue okcuabl. Kucinotueie okcuapl, ux cBorcTBa. OCHOBHBIC OKCHIIBI, UX
cBoicTBa. AMDOTEpHBIE OKCHJbI, UX CBOWCTBA. 3aBUCUMOCTb CBOWCTB OKCHJIOB
METAJIJIOB OT CTEMEHU OKHUCJICHUS. AHTUIPUILI KapOOHOBBIX KHCJIOT KaK aHaJIOTH
KHUCJIOTHBIX OKCH/IOB.

Kucnomer opeanuueckue u Heopeanuueckue. Kucinorel B CBETE€ TEOPHUH
ANEKTPOUTUYECKON Jucconuanuu. KucioTrel B CBeT€ MNPOTOIUTHYECKONW TEOPHHU.
Kinaccudukanusi opraHuueckux U HeOpraHm4eckux Kuciaot. OO1me cBOHCTBa KUCIIOT:
B3aMMO/ICHCTBUE OPTaHUYECKUX U HEOPTAaHUUYECKUX KUCIOT C METAJlJIaMU, OCHOBHBIMU



1 aM(pOTEpHBIMU OKCHJIAMH M THAPOKCUIAMHU, C COJISIMH, OOpa30BaHUE CIIOKHBIX
3¢upoB. OCOOEHHOCTH CBOMCTB KOHLIEHTPUPOBAHHON CEPHOM M a30THOM KHUCIIOT.
Ocnosanusa opzanuueckue u Heopzanuueckue. (OCHOBaHUS B CBETE€ TEOPHH
ANEKTPOIUTHYECKON auccoruanuu. OCHOBaHUS B CBETE MPOTOJIMTHYECKON TEOPHHU.
Knaccudukanus opraHMueckux ¢ HEOPraHMYECKUMX OCHOBAaHUUA. XHUMHUYECKHE
CBOMCTBa IeJoued M HEPACTBOPUMBIX OCHOBaHMM. (CBOWCTBa OECKUCIOPOIHBIX
OCHOBAHHUIi: aMMHaKa 1 aMMHOB. B3auMHO€E BIIMSIHUE aTOMOB B MOJIEKYJIE aHWJIMHA.
Amcpomepuvie opcanuueckue u Heopeanuyeckue coeounenus. AmboTepHbIE
OCHOBAaHMSI B CBETE€ MPOTOJUTUYECKON Teopuu. AMPOTEPHOCTh OKCHAOB U
TUAPOKCUIOB MEPEXOIHBIX METAJUIOB: B3aUMOAEHCTBHUE C KUCIOTAMU U IIEJI0YAMH.
Conu. Knaccudukaruss 1 XuMHIECKHUE CBOMCTBA cosieii. OCOOCHHOCTH CBOMCTB COJIeH
OpraHUYECKUX U HEOPTaHUYECKUX KUCIIOT.

I'enemuueckana c6éa3b Mmedxcdy Kaaccamu Op2AHUYECKUX U HEOPZAHUYECKUX
coeounenuui. lloHATHE O TEHETUYECKOM CBSI3M U TEHETUYECKUX psAdax B
HEOPraHWYECKON U OPraHUYeCcKOr XUMHHU. |'eHeThuueckue psiibl MeTaia (Ha npuMepe
KaJIbIUSL U JKeJie3a), HeMeTallia (Cepbl U KPEMHHUS), MEPEXOJHOTO dJIEMEHTA (IIMHKA).
['eneTnueckue psiabpl U TeHETUYECKAs CBSI3b B OpraHMYECKON Xumuu. EquHCcTBO Mupa
BEILIECTB.

Jemoncmpayuu. Koinekuuu KHUCIOTHBIX, OCHOBHBIX M aM(OTEpPHBIX OKCHUJIOB,
JEMOHCTpaldsl WX CBOMCTB. B3anmmonaeilcTBHE KOHUEHTPUPOBAHHBIX a30THOW U
CEpHOM KHCIIOT, a TaKXe pa30aBICHHONW a30THOM KHCIOThI C Meablo. Peakius
"cepeOpsHOro 3epkana" i MypaBbUHOW KHCIOTHIL. B3aumomeiicTBue pacTBOpa
THIPOKCUAA HATpUs C KUCIOTHBIMH okcuaamu  (okcuaoMm  dochopa  (V)),
aMm(pOTEepHBIMU TUAPOKCUAAMH (TUAPOKCHIOM LIMHKA). B3aumonelicTBue amMmuaka c
xJ0podoAOpOAOM U BOAOW. AHAJIOTMYHO IS MeTwiamMuHa. B3aumoneicTBue
AMUHOKHUCIIOT ¢ KMCJIOTaMU U 1iesioyamMu. OCylecTBICHUE NEPEX0I0B:

Ca [J CaO [] Ca3(P0O4)2 [J Ca(OH)2

P [0 P205 [1 H3PO4

Cu [J CuO [1 CuSO4 [] Cu(OH)2 [1 CuO [J Cu CuO [J Cu

C2H50H [J C2H4 [0 C2H4Br2

Jlabopamopnuwvie onvimol. IlonmydyeHune u CcBoMCTBa yriekuciioro rasza. CpolicTBa
COJISTHOM, cepHOi (pa30aBiIeHHOM) U YKCYCHOM KUCIOT. B3aumoseicTBrue ruipokcuaa
Hatpusi ¢ coismu (cynabdarom memau (II) u xmopuaom ammonwus). Pasznoxenue
ruapokcuaa Menu. [lomydenue um am@oTepHble CBONCTBAa THUAPOKCHIA ATIOMHUHUS.
[TomyyeHne KECTKOM BOJBI M HM3YYEHHE €€ CBOMCTB. YCTPAaHCHUE BPEMEHHOU M
MMOCTOSITHHOM KECTKOCTH.

Ilpakmuueckoe 3anamue. llomydeHue XJIOPOBOAOPOAA W COJSHOM KHUCIOTBHI, HX
cBouctBa. [lonydenne ammuaka, ero CBOMCTBA.

2.12. Xumus 3J1eMEeHTOB

S-OneMeHThl. Booopoo. JIBOMCTBEHHOE IMOJOXKEHHE BOAOPOJIAa B NEPUOIUYECKON
cucteme. M3oronsl Bogopoaa. Tsaxenas Boga. OKUCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIC
CBOMCTBA BOJIOPOJIa, €ro MOJYYEHHWE W IPUMEHEHHE. Ponp BOIOpOJa B KUBOM U
HEKUBOM MPUPOJIE.



Boma. Pons Bombl Kak cpemooOpasyromiero BEMIeCTBA KIETKH. JKOJIOTHYECKUE
aCIleKThl BOJOMNOJIb30BaHUS. Inemenmul IA-cpynnwi. lllenounsie Metaibl. OOmias
XapaKTEPUCTHKA IIECTOYHBIX METAJUIOB HA OCHOBAHUHM IOJIOKEHHS B MEPUOAUYECKOMN
cucteme 3neMeHToB J[.. MenneneeBa u crpoenus aromoB. [lonyuenue, puznueckue
U XUMUYECKHE CBOMCTBA LIEJTOYHBIX METAUIOB. KaTHOHBI 1IETOYHBIX METAIIOB KaK
BaKHEHIIas xuMu4deckas (opmMa MX CYyIIECTBOBAHMS, PETYJSTUBHAs pOJb KaTHOHOB
KISl U HATpUsl B KUBOW KieTke. [IpupoaHble coeaMHEHUs HATpHUs M Kallds, HUX
3HA4YECHUE.

Inemenmut I1A-2pynnpr. O61Iast XapaKTepUCTUKA HIEIOYHO3EMEIBHBIX METANIOB U
MarHus Ha OCHOBAaHHMM TIOJIOKEHHUS B MEPUOAUYECKOW cucteMe siemeHToB JI.M.
MenneneeBa u crTpoeHuss atoMmoB. Kambimii, ero mnomydeHuwe, Qusnueckue Hu
XMMHUYECKME CBOMCTBA. BaxkHeWmme COeIUHEHUsS KalblUs, HX 3HAYEHHE U
npumeHeHue. Kanpuuii B mpupoje, ero OMoJoruyeckas polib.

p-DJIEMEHTHI.

Anmtomunuii.  XapakTepUCTHKA  AJIOMUHHAS HA  OCHOBAaHUM  TOJIOKEHUA A
nepuoandeckor cucreme aneMeHTtoB J.M.Menaeneesa u CTpo€HHs aToMma.
[Tonyuenne, ¢usMyeckue W XHUMHYECKUE CBOMCTBa aliOMHUHUSA. Baxueliue
COCMHEHUS QIIOMUHHMS, HMX CBOMCTBAa, 3HA4Y€HHE W mnpuMmeHeHue. lIpupoaHbie
COCMHEHUS AIIFOMUHUSL.

Yenepoo u kpemnuit. OOmas xapakTepuCTHKa Ha OCHOBAHUM HX TOJOXKEHHS B
nepuoanueckou cucreme .M. Menneneesa u crpoenust aroma. IIpocTteie BemecTsa,
oOpa3oBaHHbIE 3TUMHU dJIeMeHTaMHu. OKCUJIBI U TUIAPOKCHIBI YIIEpojia U KPEMHHUS.
Baxnelimue conu yroJibHOM U KpEMHUEBOM KUCIIOT. CHIIMKaTHAs MPOMBIIUIEHHOCTb.
T'anozenwvt. OOIIas XapaKkTEpUCTUKA TaJOT€HOB HAa OCHOBAaHWU MX TOJOXCHUS B
nepuoanveckor cucreme anemeHToB /[.M.MenneneeBa u crpoeHust atToMoB. ['anorenst
— MPOCTHIE BEIIECTBA: CTPOCHUE MOJIEKYJ, XMMHYECKHE CBOWMCTBA, MOJYYECHHE U
NpUuMeHeHUE. BakHeilllme COeAMHEHMs TaJOr€HOB, WX CBOWMCTBA, 3HAYEHUE U
npuMeHeHue. ['anorensl B mpupoie. bruosornueckast pojapb rajJoreHoB.

Xanvkozenwt. O01Ias XapaKTEPUCTUKA XaTbKOT€HOB HA OCHOBAHUM WX MOJIOKEHUS B
nepuoauueckor cucreme snemeHtoB J[.M. MengeneeBa W CTpOEHUS aTOMOB.
XanpKoreHsl — MpocThie BemiecTBa. Amtorponusi. CTpoeHUE MOJIEKYJ aJUIOTPOIHBIX
Moaudukamuii U ux cBoiicTBa. [lomyueHne W NPUMEHEHHE KHUCIOpPOJA M CEPBHI.
XaabKOTeHBI B PUPOJIE, UX OMOJIOTHYECKasi POJIb.

Inemenmuvt VA-epynnei. OO0mias XapakTepUCTUKA JJIEMEHTOB JTOW TPYIIbBI Ha
OCHOBaHMU MX MOJIOKEHUS B IIeprHoANYECKOr cucteMe sneMeHToB JI.1. MenneneeBa u
cTtpoeHus atoMmoB. CTpOEHHE MOJIEKYJbl a30Ta U AJIOTPOMHBIX MOJUBUKAIII
dochopa, ux Quznueckne M XUMHUYECKHE CBOWCTBA. BoJOpOJHBIE COETUHEHUS
sanemMeHTOB VA-rpynmnbl. OKcuIbl a30Ta U pocdopa, COOTBETCTBYIOIINE UM KUCIOTHI.
Comu »tux kucinor. CBOWMCTBa KHUCIOPOJHBIX COCIMHEHUN a3zoTa u Qocdopa, UX
3Ha4YeHUE U puMeHeHue. A30T U pocdop B npupoje, ux Ouogorudeckas poib.
Inemenmuvt IVA-zpynner. OO1as XapakTepUCTHKA DSJEMEHTOB OSTOM TPYIIBI Ha
OCHOBAHMU X MOJIOKEHUS B IIeprUoAnYECcKor cucteMe aneMeHToB JI.1. Menneneesa u
CTPOEHHMSI aTOMOB. VYriiepogd U ero amiorpornus. CBoOWCTBa  aUIOTPOIHBIX



MoauduKauii yriepoaa, WX 3HaYeHHWE W TpuMeHeHue. OKCUAbBl U TUAPOKCHIIBI
yriiepoja U KpeMHHs, UX XUMHUYecKhe cBoicTBa. CoJM YroJIbHOM M KPEMHUEBBIX
KHCJIOT, WX 3HA4YCHHWEe W TpuMeHeHwe. [IpupomooOpasyromias poiib yriepoda s
YKABOM Y KPEMHHS - JJIs1 HEKUBOU MTPUPO/IBI.

d-DneMeHThL.

Ocobennoctu ctpoenus aromoB d-anemenToB (IB-VIIIB-rpymnm). Meas, IMHK, Xpowm,
KEJe30, MapraHel] Kak MpoCThIe BEIIECTBA, UX (PU3MUECKHE U XMMUYECKUE CBOICTBA.
Haxosxnenue 3TuX MeTaioB B IPUPOE, UX MoidydeHue u 3HadeHue. Coenunenus d-
AJIEMEHTOB C Pa3JIMYHBIMU CTETIEHSIMU OKUCIIEHUS. XapaKTep OKCUIOB U THIPOKCUJIOB
ATUX JJIEMEHTOB B 3aBUCUMOCTH OT CTETIEHU OKUCIICHHS METaslIa.

Hemoncmpayuu. Konnekuuu TPOCTHIX BEIIECTB, OOpPa30BaHHBIX >AJIEMEHTAMU
Pa3JIMYHBIX JJIEKTPOHHBIX ceMeicTB. KoiuleKuuu MHUHEpaJoB M TOPHBIX MOPOA.
[lomyyeHnue amaoTpomHbIX MOAU(MUKALIUN KUCI0poaa, cepbl, pochopa. Xumuueckue
CBOMCTBa BOAOPOa, KUCIOPOia, cephl, Pocdopa, raJoreHoB, yriieposa.

Oxkcupsl cephl, a30Ta, YIiiepoja, Kejiae3a, Mapraiia, MeJy ¢ pa3IundHbIMU CTEIICHIMU
OKHCJICHMSI, MX CBOMCTBA.

I'mapokcuasl cepwl, Xpoma, MapraHiia, Kejie3a, MeIu, AJIIOMUHHMS W ILHUHKA, X
MOJIYyYEHHE U XUMUYECKHUE CBOICTBA.

Jlabopamopnvie onvimul. VI3yueHue CBOWCTB MPOCTHIX BEIIECTB U COCAMHEHUN S-
AJIEMEHTOB.

N3ydeHne CBOMCTB MPOCTHIX BEUIECTB U COCIUHEHUI P-3JIEMEHTOB.

N3yyenue CBOMCTB MPOCTHIX BEIIECTB U coenuHeHur d-snemeHToB. Ilpakmuueckue
3aHAMUA:

[TonyueHnne TUAPOKCUIOB ATFOMUHHUS U ITUHKA U UCCJIE0BAHUE UX CBOMCTB.
[Tonyuenue u ucciaeaoBaHuEe CBOMCTB OKCUJIOB CEpHI, yriiepoa, hocdopa.

2.13. Xumus B ’KU3HHU 001IECTBA

Xumua u npou3eoocmeo. XUMHUUECKAST MPOMBIIIJIEHHOCTh W XUMHYECKHE
TexHoJiorud. CpIppe 11 XUMUYECKOW MPOMBIIUICHHOCTH. Boga B XUMHUUYECKOH
MIPOMBIIICHHOCTH. DHEPTrUs JIsl XUMUUECKOTO MPOU3BOACTBA. HayuHble MPUHIIUIIBI
XUMHYECKOTO MPOU3BOJACTBA. 3alllUTa OKPYXAIOIIEH cpelbl U OXpaHa TpyAa MpHU
XUMHUYECKOM TMpou3BoJcTBE. (CHOBHBIE CTaguM XHUMHYECKOIO MPOU3BOICTBA.
CpaBHeHHE MPOU3BOICTBA aMMHAKa U METAHOJIA.

Xumusn 6 cenvckom xo3aucmee. XuMu3alus CEJIbCKOTO X0351MCTBA U €€ HAIIPABJICHUS.
Pactenus u mouBa, MOYBCHHBIM IOTVIOMIAIOIMIMN KOMIUICKC. YJIOOpEHHS H HX
kinaccudukanya. XUMUYECKHE CpPEICTBAa 3alUThl  pacTeHuil. OTpHIaTenbHbIE
MOCJENCTBUSI TPUMEHEHUS TMEeCTUIMIOB u Ooppba ¢ HuUMH. XUMHU3AIMSL
YKUBOTHOBO/ICTBA.

Xumua u 3IKkonozusa. XUMHUYECKOE 3arps3HEHHE OKpyxkarolei cpenpl. OxpaHa
rugpocepbl OT XHUMHUYECKOTO 3arpsi3HeHus. OxpaHa TMMOYBBI OT XHUMHUYECKOTO
3arpsizHeHusi. OxpaHa atMocdepbl OT XUMHYECKOro 3arpsisHenus. Oxpana (uopsl u
(ayHbI OT XMMHUYECKOTO 3arpsi3HCHUSI. BUOTEXHOJIOTHS U TeHHasi MHXKEHEpUs. Xumus
U noeceOHe8HAsn McU3HL uenoeéexka. JlomamHss anTeka. Moromue U YHUCTALIUE
cpeactBa. CpenctBa 60pbObI ¢ OBITOBBIMH HACEKOMBIMU. CpeIcTBa TUIHON THTHECHBI U



KOCMETUKH. XUMHUSI U Tuia. MapkupoBKa yHNaKOBKA MHUIIEBBIX M THTHEHUYECKUX
MPOAYKTOB U YMEHUE UX YUTATh. DKOJIOTHUS KUTUIA. XUMHUS U TCHETUKA YeTIOBEKa.
Hemoncmpayuu. Moaenu npous3BOJCTBA CEPHOM KHUCIOTHI M amMMmuaka. Komnekius
ynoOperuit u mectunumoB. OOpas3ibl CpeACTB OBITOBOM XMMHH W JICKAPCTBEHHBIX
penapaTos.

Ilpakmuueckue 3anamus: O3HAKOMIJICHHE C KOJUIEKIIMEN yIOOpEHUI U MECTULIHUIOB.
O3HakomIIeHHE ¢ 00pa3liaMu CpeJICTB OBITOBOM XMMUU U JIEKAPCTBEHHBIX MPEMAPaTOB.
IIpuMmepHbIe TeMbI pepepaToB (JOKJIAA0B), HHAUBHAYAJIbHBIX IPOCKTOB

] bBUOTEXHOJIOTHS ¥ TeHHAasi MHXXEeHepUsl — TeXHoIorun XXI Beka.

[l HanoTexHosoruss Kak TNPUOPUTETHOE HaIpaBleHUE pPa3BUTHUS HAyKHM U
npou3sBojicTBa B Poccniickon Penepanun.

[} CoBpemMeHHBIE METOIbI 00€33apasKuBaHUS BOJBI.

[J AlymoTponust MeTaloB.

] XKuznp u aesarensHocTh /.M. Menneneena.

) «IlepronnueckoMy 3akOHY OyAyllee He TPO3UT pa3pyLICHUEM. ...

[ Cuntes 114-ro anemenTa — TpuyM@ poCCUNUCKHUX (PU3UKOB-SIEPIIUKOB.
] 30TOmBI BOHOpOAA.

] Ucnionp30BaHKe paAMOAKTUBHBIX H30TONOB B TEXHUYECKUX LIEIISX.

(] PeHTreHoBCKOE HU3JIYYCHHUC U €TO UCITIOJIb30BAHHUC B TCXHUKC U MCIUIIUHC.
IIna3sma — YETBCPTOC COCTOAHNEC BCUICCTBA.

] AMopdHBIe BelliecTBa B IPUPOJIe, TEXHUKE, OBITY.

[J OxpaHa OKpy»Karollel cpenbl OT XMMHYECKOro 3arpsi3HeHus. KosmuecTBeHHBIE
XapaKTEPUCTHUKU 3arPA3HEHUS OKPYKAIOIIEN CPEMBI.

[J ITpumeHeHue TBEPAOTO U Ta3oo0pa3Horo okcuaa yriaepoaa (IV).
[} 3ammTa 030HOBOTO IKpaHa OT XUMUUYECKOTO 3arps3HEHUSI.

[1  TI'pybomucnepcHble CHCTEMBI, WX KJIacCU(UKAIUI W HUCIOJNb30BaHUE B
poheCCUOHATIBHON JIEATEIIbHOCTH.

] KocmeTrnueckue renu.

[ ] IlpumeneHne CyClIeH3ui U 3MYJIbCUI B CTPOUTEIBCTBE.

] MuHepaJbl ¥ TOPHBIE TOPOJIBI KAK OCHOBA JIUTOC(HEPHI.

[] PacTBOpBI BOKPYT Hac. TUIbI pacCTBOPOB.

] Boaa Kak peareHT U Kak cpeja JJisi XAMUUYeCKOoro mpoliecca.
[ XKuznb u gesitenbHocTh C. AppeHunyca.

] Bknang oOTEYECTBEHHBIX YUYE€HBIX B Pa3BUTHE TEOPUU IJIEKTPOJIUTHUYECKOU
JMCCOLIMALIAM.

[J YcTpaneHue xeCTKOCTH BO/bI Ha MPOMBIIIICHHBIX MPEIIPUSTUIX
e CepHas KHCIIOTa — «XJI€0 XUMUYECKON MPOMBIIUIEHHOCTH.

1 MUcnionb30BaHre MUHEPATBLHBIX KHCJIOT HA MPEANPHUATUSIX Pa3InUHOTO TPODUIIS.
[J OKcuibl ¥ COJIM KaK CTPOUTENIbHbIE MaTepHUaIbl.



] UcTopus rumca.

[J TloBapeHHast COJIb KaK XUMUYECKOE ChIPbE.

] MHoroankuit kKapOoHaT KalbliUsl: B IPUPOJIE, B MPOMBILIJIEHHOCTH, B OBITY.
[ Peak1iuu ropeHusi Ha MIPOU3BOJICTBE U B OBITY

[J BupTyasibHOE MOJETMPOBAHNE XUMUYECKUX TPOIECCOB.

[] D1eKTpoan3 pacTBOPOB 3JIEKTPOIUTOB.

[ D1eKTpoan3 paciljiaBOB 3JIEKTPOJIUTOB.

] TlpakTuyeckoe MpuUMEHEHHEe d3JeKTposin3a: paduHUpOBaHUE, TajJbBaHOIIACTHKA,
rajbBaHOCTETHUSI.

[J McTopus moJly4eHUs U MPOU3BOJICTBA ATFOMUHUS.
[ DAeKTpOoAUTHYECKOE MOJyUeHHE U paQuHUPOBAHKUE MEIH.
] XKuznb u nestensHOCTh I'. [[9BH.

[ Posib MeTaJIOB B UCTOPUH Y€JIOBEUECKON IIUBUIIU3ALUH.

Uctopust oteyecTBeHHOW YepHOM MeTauryprud. COBPEMEHHOE METAJLUIYPrUYECKOe
ITPOU3BOJICTBO.

[J Wcropusi OT€UECTBEHHOW LBETHOW MeTa/ulypruu. Poib MeTaqioB U CIJIaBOB B
Hay4YHO-TEXHUYECKOM ITporpecce.

[} Koppo3ust MeTasioB U ciocoObl 3aIUThI OT KOPPO3UHU.
[} NHepTHBIE nin OIaropoaHbIe Ta3bl.

1 Poxxparomue
COJIA — T'aJIOT€HBI.

[J McTopus IBEACKON CIIMYKHU.

[J VcTopusi BOBHUKHOBEHUS U PA3BUTHUS OPTraHUYECKONH XUMUU.
[J XKuzub u gesitenibHOCTE A.M. byTieposa.

[ ] Butanusm u ero kpax.

] PoJib 0OTeUeCTBEHHBIX YUYCHBIX B CTAHOBJICHUU U PA3BUTHH MI/IpOBOﬁ OpFaHI/IquKOﬁ
XHUMHU.

] CoBpeMeHHbI€ NMPEeJICTaBICHUS O TEOPUU XUMHUECKOT'O CTPOEHUSI.
[J DKonoruveckne acreKThl UCMOJIb30BaHUsl YTIIE€BOIOPOIHOTO ChIPHSI.

[] DKOHOMHUYECKHE acHeKThl MEXIyHApPOIHOTO COTPYIHUYECCTBA IO HCITOIH30BAHUIO
YTJIEBOJOPOJAHOTO CHIPBSI.

[ VcTopust OTKPBITHS M Pa3paOOTKH Ira30BBIX U HePTIHBIX MECTOPOKISHUN B
Poccuiickont denepanum.

] XumMust yrieBoJOPOJHOTO ChIpbs U MOst Oyay1as npodeccusl.

[J YrneBoaopoiHOE TOIIJIMBO, €r0 BUIbl U Ha3HAUEHUE.

[} CuHTeTHYeCcKue KayuyyKu: UCTOPHsI, MHOT0OOpa3ue 1 MepCreKTUBEI.

] Pe3snHOTEXHUYECKOE TPOU3BOACTBO U €0 POJIb B HAYUHO-TEXHUUECKOM MPOTPECCE.
] CBapo4yHO€E MPOU3BOACTBO U POJIb XUMHH YIIIEBOAOPOJAOB B HEMl



e Hetb 1 ee TpaHCIOPTUPOBKA KAaK OCHOBA B3aMMOBBITOAHOTO MEXKIYHApOIHOTO
COTPYJIHUYECTBA.

TEMATHYECKOE INTAHUPOBAHHUE

[Ipn peamuszanmu coxepkaHus 00mMIE00pa30BATEIbHON  Y4EOHOW  TUCITUTUIAHBI
«Xumusi» B npexaenax ocBoeHuss OIIOII CIIO na 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHuMsl C TOJIydeHHeM cpeaHero obmero oOpasoBanus  (ITITKPC)
MaKcuMalbHas yuyeOHas Harpy3Ka 0Oy4daroImxcs COCTaBIIsET:

no mnpodeccusm CIIO ecrecTBeHHOHAy4HOrO Tpoduias MpodecCHoOHATEHOTO

oOpazoBanust — 262 wyac. W3 Hux — ayautopHas (oOsi3aTenbHasl) Harpyska
00yJaromuxcsi, BKJI0Yast JIA0OPATOPHBIC OMBITHI U MPAaKTUYEeCKHe 3aHATus, — 171 4dac.;
BHEAYJUTOpPHAs CaMOCTOATENbHas paboTa CTyAeHTOB - &85 wyac.; B cBi3m c

100aBJIEHUEM 5 4acOB U3 BapUATUBHOM YacTH y4eOHOro MJiaHa Ha OoJiee yriayOJaeHHoe
COJEp)KaHUE  HEKOTOpPBIX TeM  (BBIAENEHBl  MNOJYEPKUBAHMEM)  ayAUTOpPHAs
(oOs3aTenbHas) Harpy3ka oOydarolmuxcs, BKIOYass JIaOOpaTOpHbIE OMNBITHI U
NpakTHYeCKHe 3aHATUs, — 175 wyac.; BHeayIWTOpHAas CaMOCTOATENIbHas paboTa
CTYyAEHTOB —87 yac.

TemaTH4ecKui 1JIaH

Ne | HammeHoBaHue KoaunuecTBO 4yacoB
n/n | pazaesia (ecTeCTBEHHOHAY4YHBII PO UIBb)
Teopusl | MPAKT. | KOHTP.p. | UToro | cpc | Bcero
yacoB
BBenenue 1 - - 1 - 1
1.0prannuyeckasi XuMHus 79 36 | 115
1 [Tpenmer 9 1 - 10 3 13
OpPTaHUYECKON XHMUH.
Teopus CTPOECHUS
OpTraHUYECKUX
COEeIMHEHNH
2 2.2 [Ipenensubie | 6 1 1 8 3 11
YTJIEBOIOPO/IbI
3 2.3. DOtuneHoBole U |6 1 - 7 4 11
JINEHOBBIC
YTJIEBOIOPO/IbI
4 2.4, Auernnenosnsle | 4 - - 4 2 6
YTJIEBOIOPO/IbI
5 |2.5. Apomaruyeckue | 4 - - 4 2 6
YTJIEBOIOPO/IbI




2.6. [Tpuponnsie
UCTOYHHUKHU
YTJIEBOJIOPOIOB

2.7. I'mapokcunbHbIE
COCITMHEHHUSA

10

1.8. Anpmeruapl ©
KETOHBI

1.9. Kap6oHoBbie
KHUCTIOTHI u 170
IIPOU3BOJHBIE

10

10

1.10. Yrnesoanl

10

11

I.11. AMMUHBI,
AMUHOKHCJIOTHI, OCJIKH

10

12

1.12. Azorconepxaime
FETEPOLMKIINYECKHE
COCTMHEHUSL.
HyknenHoBbI€ KHUCIOTHI

13

1.13. buosornuecku
AKTUBHBIE COECIMHEHUSI

2.0

6lllaﬂ H HCOPraHmvdeCKasg XuMHus

146

2.1 Xumuga — Hayka o
BEILIECTBAX

3

2.2. Ctpoenue atoma

5

10

2.3.  Ilepuoamyeckuit
3aKOH u
MepUoInIecKas
CHUCTeMa XHUMHYECKHX
AJIEMEHTOB J..
MeHnaeneeBa

6

2.4 Ctpoenue
BEIECTBA

13




2.5 Ilonumepsbl 4 - - 4 3 |7
2.6. HucnepcHsie | 2 - - 2 4 |6
CHCTEMBI

2.7. Xumuueckue | 1 - - 7 5 12
peaKIuu

2.8. PacTBOpHI 5 1 1 7 2 |9
2.9. OxucnurensHo- | 11 - - 11 5 16
BOCCTAHOBUTEIILHBIE

peaKITuu.

DIEeKTPOXUMHUUECKHE

MIPOIICCCHI

2.10. Knaccudukamus | 8 - - 8 6 14
BEIIECTB. [Ipoctelie

BEIIECTBA

2.11. OcHoBHEIE | 1 2 - 9 4 13
KJIACCHI

HEOPTaHUICCKUX u

OpraHUYeCKUX

COeIUHEHUN

2.12. Xumus | 12 3 1 16 4 20
DJIEMEHTOB

2.14. Xumus B xusuu | 4 1 1 6 3 9
oOr1recTBa

JudbdepenumpoBaHHbIif | - - 1 1 - 1
3a4eT

Bcero: 148 19 8 175 87 | 262
XAPAKTEPUCTUKA OCHOBHBbBIX BHJ1I0B YUYEBHOMU

JAEATEJBHOCTHU CTYAEHTOB

Cooepoicanue 00yuenusn

Xapaxkmepucmuka OCHOBHBIX 61006
deamenvHocmu ooyuawuiezoca (Ha yposue
YyueoHvlx oelicmauit)




Baxueitimue XUMHUYECKHe
MOHATHSA

» JlaBaTb OIpeneIcHUEe U ONEPUPOBATh
CIENYIOIIMMHA XUMUYECKUMU TOHATUSAMU:
BEIIECTBO, XHWMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHas U
MOJIEKYJISIpHAsT MAaccChl, HOH, aJUIOTPOINMS,
U30TOIIbI, XUMHYECKas CBSI3b,
AJIEKTPOOTPHULIATEIBHOCTD, BaJICHTHOCTb,
CTENEHb OKUCIIEHUS, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBI O0OBEM Ta3000pa3HBIX BELIECTB,
BELIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO  CTPOEHHSI,  PacTBODBI,
IEKTPOJIAT U HEAJIEKTPOJIUT,
JIEKTPOJINTUYECKAS U CCOoIaIus,
OKHUCJIUTENb U BOCCTAHOBUTEIb, OKUCIICHHUE U
BOCCTAaHOBJICHHUE, TEIUIOBOU addext
pEeakMM, CKOPOCTh XUMHUYECKOM pPEaKLUH,
KaTanus, XUMUYECKOE paBHOBECHE,
YIJIEPOAHBI  CKeNeT,  (YHKIMOHAJIbHAS
Ipynma, 130MepHusi ¥ TOMOJIOTHS

OCHOBHBIC 3AKOHBI XUMHWH

[J  @opmynupoBaTh 3aKOHbBl COXPaHEHHS
MAacChl BEIIECTB M IIOCTOSIHCTBA COCTaBa
BEILIECTB.

[J YcraHaBauBaTh NPUUYUHHO-CIICICTBCHHYO
CBSI3b MEXJY COJIEP/)KAHUEM ITUX 3aKOHOB U
HalMCaHWEeM  XUMHUYECKUX  GopMyna W
YpaBHCHUM.

l VYcranaBiauBath SBOJIIOLIMOHHYIO
CYIIHOCTh MEHJEJIECEBCKOM U COBPEMEHHOU
GbOpMYyJIUPOBOK  TMEPUOJAMYECKOTO  3aKOHA
J.1. Mennaeneena.

l OOBICHATP  (PUBWYECKHA  CMBICI
CHMBOJIMKHU NEePUOANYECKON  TaOJHUIIbI
xuMudeckux snemeHToB JI.M. MeHpaeneeBa
(HOMEpPOB 3JIEMEHTa, MepuojAa, TPYMIbl) U
YCTAaHABJIMBaTh  MPUYUHHO-CIIECJICTBEHHYIO




CBSI3b  MEXKJYy CTPOEHHEM  aroMa W
3aKOHOMEPHOCTSIMA ~ M3MEHEHHUS  CBOMCTB
AJIEMEHTOB U 00pa30BAHHBIX MMH BEIIECCTB B
MepUoJIax v rpymniax.

[J XapakTepu3oBaTh 3JIEMEHTbl MaJIbIX W
OOJIBIIUX TIEPUOJOB IO HX TIOJIOKEHUIO B
nepuoanueckou cucreme .M. Menneneesa

OcHoBHBIE TCOPUHA XUMHUHN

= VYcraHaBIMBaTh 3aBHCHUMOCTb CBOMCTB
XMMHUYECKUX BEHIECTB OT CTPOCHUS ATOMOB
00pa3yroNMX UX XUMUYECKUX JIEMEHTOB.

= XapakTepu3oBaThb BAXXHCUIIHNE  THIIBI
XUMHUYECKHX CBSI3€d M OTHOCHUTCILHOCTH
9TOM TUIOJIOTHH.

=  OOBACHATH 3aBUCHUMOCTD CBOMCTB
BEIIECTB OT HX COCTaBa M CTPOECHUS
KPUCTAUIMYECKUX PEIIETOK.

=  @OopMyJHUPOBATH OCHOBHBIC ITOJOXKCHUSA
TEOPUU BJICKTPOJIUTUYECKON JTUCCOLUUALINN U
XapaKTEepU30BaTh B CBETE JATOW TEOPUHU
CBOICTBA OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX COCIUHEHHUM.

=  DdopmynHUpoBaTh OCHOBHBIE TOJOXKEHUS
TEOpUH XUMHUYECKOTO CTPOECHUS
OPTaHUYECKUX COCTMHCHUH u
XapaKkTEepu30BaTh B CBETE JOTOW TEOPUH
CBOMCTBA OCHOBHBIX KJIACCOB OPraHHUYECKUX
COCJIMHCHMHU.

Basknelue BelllecTBa
MaTepHuaJbl

Hu

1 XapakTepu3oBaTb COCTaB, CTpPOCHHUE,
CBONMCTBA, IIOJYyYEHHWE W  INPHUMEHEHHE
BakHenmmx metamioB ( [A u I A rpynm,
aNIIOMUHUA, JKelle3a, a B ECTECTBEHHO-
HAy4YHOM TMpoduie ©  HEKOTopelx d-
AJIEMEHTOB) U UX COECIMHEHUHN.

1 XapakTepus3oBaTb COCTaB, CTpPOEHHE,
CBOMCTBa, TMOJY4YE€HWE U  MPUMEHEHHE
BakHeummx HemetayioB (VIII A, VIIA,
VIA rpynn, a Takke azora u ¢ocdopa,
yriaepoja M KpPEMHHs, BOAOPOJA) M HUX
COCIMHEHU.

[1 XapakTepu3oBaTb COCTaB, CTPOCHHE,




CBOWMCTBA, TMOJYyYEHHE U MOPUMEHEHHUE
BAXKHEUIIINX KJIaCCOB YIJIEBOJAOPOIOB

(aKaHOB, [UKJIOATKAHOB, AJIKEHOB,
AJIKWHOB, apEHOB) M WX Han0oJIee 3HAYNMBIX
B HapOIHOXO3SIMCTBEHHOM TUTaHEe
IIPE/ICTaBUTCIICH.

] B aHaJOTMYHOM KIIIOU€ XapaKTepu30BaTh
BaKHEHUILINX peJICTaBUTENEH IPyTUX
KJIaCCOB OpPraHUYECKUX COETUHEHMIA:
METaHOJ U ATaHOJ, CIOXKHBIC dPUPHI, KHUPHI,
MblIa,  anpaerujasl  (hopMmampierus |
aleTanbJerun), KETOHBI (atreTon),
KapOOHOBBIE KHUCJIOTHI (YKCyCHas KHUCIOTa,
VIS €CTECTBEHHO-HAYYHOTO npoduiis
MPEACTABUTENEH JPYruX KJIacCOB KHUCIOT),
MOHOcaxapuabl  (IJIIOKO3a),  JMCaxapH]ibl
(caxapoza), mnonucaxapuisl (KpaxmMai u
LEJUTI0I03a),  AHWIMH,  aMHHOKHUCIOTHI,
OeNIKM, HUCKYCCTBEHHbIE M CHHTETHYECKHE
BOJIOKHA, Kay4yKH, IJIACTMACChI

XVMMHYECKHUH A3BIK M CHMBOJIMKA

O HUcmonp3oBath B y4yeOHOM U
npodeccuoHanbHON NeATEeIbHOCTU
XUMUYECKUE TEPMUHBI U CUMBOJIUKY.

[J Ha3biBaTh H3y4eHHBbIE BellleCTBA IO
TPUBUATHHOU W MEKTyHapOIHOM
HOMEHKJIaType M OTpaXkaTb COCTaB JTUX
COCMHEHUHA C IIOMOILIBK) XUMHYECKHUX
dbopmy.

] OtpaxaThb XUMHYECKHE TMPOLECChl C
ITIOMOIIBIK YPABHEHUN XUMUUYECKON PEAKIINU

XuMu4ecKue peakiuu

(1 OOBSICHATH CYIIHOCTb XUMHYECKHX
IIPOLIECCOB. Knaccudunmponatb
XUMUYECKHE peakluud MO0  Pa3IuYHbIM
IpU3HAKaM: YHUCIYy U COCTaBy NMPOAYKTOB U

pEareHToB, TEILIOBOMY s dexry,
HaIpaBJICHUIO, dbaze, HaJINYHUIO
KaTajau3aTopa, M3MEHEHUIO CTeneHen
OKHCJICHUS JJIEMEHTOB, 00pa3yomux
BEILECTBA.

] YcTaHaBauBaTh IMPpU3HAKN O6H_ICFO u




pPa3IMYHOrO B THUIOJOTMHM PEAKUMA IS
HEOPTaHUYECKOU U OPTaHNYECKON XUMUMU.

[l KnaccuduuupoBarb  BeliectBa U
IIPOLIECCHl € TOYKM 3PEHUSI OKUCIICHMS-
BocCTaHOBJICHMs. (COCTaBIsATh yYpaBHEHHUS
peaKknmii ¢ MOMOILIBI0 METOJA AIEKTPOHHOIO
OanaHca.

(1 OOBACHUTb 3aBUCHUMOCTb  CKOPOCTH
XUMUYECKOM  peakuMu U IOJIOKCHMS
XUMHUYECKOTO PABHOBECHS OT

pa3INyYHbIX (PaKTOPOB

XUMHYECKUI IKCIIEPUMEHT

BpIMONHATE XMMHYECKUH 5SKCHEPUMEHT B
IOJJHOM  COOTBETCTBMM C  IIpaBUJIaAMHU
0e30I1aCHOCTH.

= HabGmronats, pUKCUpPOBATh U OMHUCHIBATH
pEe3yIbTaThl IIPOBEJICHHOTO YKCIICPUMEHTA.

Xumnueckas uHpopMauus

HpOBOI[I/ITB CaMOCTOSITSIIbHBIN ITIOHUCK

XUMUYECKON uHbopMaIuu c
HCTIOJBb30BAaHUEM PA3JIUYHBIX HMCTOYHUKOB
(HaAy4HO-TIOMYJISIPHBIX U3JIaHuH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WNurepHerta);

"  JCIOJIb30BaTh KOMIIBIOTEPHbIC
TEXHOJIOTUU JJisi 00pabOTKM | Tepenayu
XUMHYECKOM uHbopMaIuu U ee

IPEJICTABIICHUS B PAa3INYHBIX (hopmax

Pacuersl 1o XUMHUYECKUM
(¢opmyiam ¥ ypaBHEHUAM

1 YcraHaBiuBaTh 3aBUCHUMOCTD MCXKIAY

Ka4eCTBEHHOU u KOJIMUECTBEHHOU
CTOPOHAMH  XHUMHYECKHMX  OOBEKTOB |
MIPOLIECCOB.

[] Pemars  pacdeTHble  3amauum 1O
XUMHYECKUM
dopMysaM U YpaBHEHUSIM




IIpodunbHoe U

npodeccuoHAIbLHO 3HayuMoe | [/ OOBSICHATb  XUMHYECKHE  SIBJICHMUS,
cojiepkaHue MPOUCXOSAIINEe B MPUPOAE, OBITY U Ha
IPOU3BOJICTBE.

1 Ompenenatb BO3MOXHOCTH MPOTEKAHUS
XUMHYECKUX TPEBpAICHUH B Pa3IUIHBIX
YCIOBUSX.

1 Cobmomath TpaBWiia SKOJIOTHYECKH
IPaMOTHOTO TIOBEJCHUS B OKpPYXKAroIIen
cpene.

(1 OueHuBaTh BJIHSHUE XUMHYECKOTO
3arpsI3HCHHS  OKpYXKalomed  cpembl  Ha
OpraHWU3M 4YEeJIOBEKa W JPYrUe IKHUBBIC
OpTaHU3MBI.

1 CoOmromath  mpaBwia  0O€30MAaCHOTO
oOpamieHuss ¢ TOPIOYMMH W TOKCHUYHBIMH

BEILIECTBAMHU, 71a00paTOPHBIM
000py/TIOBaHUEM.
[] I'oToBUTH pacTBOpPEL 3aJaHHOM

KOHIIEHTpAIMH B OBITY U Ha MIPOU3BOICTBE.

] KpuTuuecku OIEHMBAThL JOCTOBEPHOCTh
XUMUYECKON MHGOpPMAINK, TOCTyMNarouei
U3 pa3HbIX HCTOYHUKOB

YUYEBHO-METOJANYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHWE ITPOTI'PAMMBI YUYEFHOM JTUCIUTIIMHBI «XUMMST»
OcBoenue mporpamMmbl y4eOHON NUCIMIUIMHBI « XUMHs»» TpEIoiaraeT HaIudue B
npodeccuoHaNbHOM oOpazoBarenbHOI OpraHu3aluy, pean3yronen
00pa3oBaTeIbLHYIO MPOrPaMMy CpeIHero olIiero oopa3oBaHus B MpejeaaX OCBOCHHS
OIIOIT CIIO na ©6a3e ocHOBHOro oOmero oOpa3oBaHus, KaOWMHETa XHUMHUHU C
naboparopueld W J1aOOPaHTCKOM KOMHATOM, B KOTOPOM HWMEETCS BO3MOXKHOCTH
obecrnieunTh CBOOOIHBIN NOCTyN B IHTEpHET BO BpeMsl yUeOHOTO 3aHSATHUS U B TIEPHO/T
BHEYUYEOHOM JEATEIBHOCTH 00YHaIOIIUXCSl.

[Tomemenne kabuHeTa JOJDKHO  YJOBJETBOPSATH  TPEOOBAaHUSIM  CaHUTAPHO-
snuaemMuosiornueckux mnpaBus W HopMmatuBOoB (CanlluH 2.4.2 No 178-02), u
OCHAIIIEHO TUIOBBIM O00OPY/IOBAaHUEM, YKA3aHHBIM B HACTOSAIIUX TPEOOBAHUSAX, B TOM
quclie CHENUAIU3UPOBAHHOW yueOHOM MeOenpl0 U cpeAcTBaMH  OOy4eHHs,
JIOCTaTOYHBIMH JIJ151 BBITIOJTHEHUSI TPEOOBAaHUI K YPOBHIO MTOATOTOBKU 00YyJarOnuxcsi2.



B kabunHeTe MODKHO OBITH MYJIBTUMEIUIHOE 000PYI0BAHUE, TIOCPEACTBOM KOTOPOTO
YYACTHHKM 0Opa30oBaTEIbHOIO Ipolecca MOrYT HPOCMAaTpUBaTh BHU3YAJIBHYIO
nH()OPMAITHIO 110 XUMHH, CO3/1aBaTh MPE3CHTAINH, BUICOMAaTePUAIbI U T.1I.

B cocraB y4eOHO-METOIMYECKOr0O M MaTe€pUaIbHO-TEXHUYECKOIO OCHALICHUS
KaOWHeTa XUMHUU BXOJISAT:

[} MHOTOQYHKITHOHAIIbHBIN KOMIIJIEKC MPENoiaBaTeis;

[} HaTypaJibHble OOBEKTbI, MOJIENH, MPUOOPHI U HAOOPHI ISl TOCTAHOBKHU

JEMOHCTPALlMOHHOI'0 M YYEHUYECKOI'0 IKCIIEPUMEHTA,;
[ meyaTHbIe U KPaHHO-3BYKOBBIC CPEICTBA OOyUCHNS,

[J cpencTBa HOBBIX HH(POPMAIIMOHHBIX TEXHOJOTHIA;

] peakTuBsl;

[J mepe4yHr OCHOBHOM U IOMOJHUTENLHON yUeOHOI IuTepaTyphl;
[J BcmoMoraTeibHOE 000PY/I0BAHUE U MHCTPYKIIUH;

[ oubnuoTeuHbiil hoH.

B OubnanoreuHslii (oHA BXOAAT YYEOHUKH M YYEOHO-METOIUYECKHUE KOMILIEKTHI
(YMK), pexkoMeHaoBaHHbIE WJIM  JONYIICHHBIE  JJI1  HUCIOJIB30BaHUS B
npo¢heCCUOHAIBHBIX 00pa3zoBaTeIbHBIX OpraHu3aIusiX, peanu3yrnmx
00pa3oBaTEIbHYIO MPOrPaMMy CpeIHEro o0I1ero oOpa3oBaHus B Mpejeaax OCBOCHUS
OIIOIT CTIO na 6a3e 0CHOBHOT0 00I11IETr0 0Opa30BaHUsI.

bubmuoreunbiit  GoOHJ MOXKET OBbITh JOMOJHEH XUMHUYECKOW HSHIIUKIONEIUEH,
CIIPaBOYHUKAMU, KHUTAMU JJISI YTEHUS IO XUMUHU.

B mporecce ocBoeHHsI MpOrpaMMbl y4EOHOM UCHUIUIAHBI «XUMHS» CTYACHTHI
JOJKHBI MMETh BO3MOXKHOCTH JIOCTYINAa K AJIEKTPOHHBIM Y4YEOHBIM MaTepuaiam Io
XUMUHU, UMEIOIIMECS B CBOOOJHOM JOCTyne B cucreme HHTepHET (IIeKTPOHHBIE
KHUTH, IPAKTUKYMBI, T€CThI, MaTepuaisl EI'D u ap.).
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Epoxun FO.M. , Koanesa U. b. Xumwms nmns mpodeccwii u crnenmaribHOCTEH
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O6 oOpazoBanuun B Poccuiickoit ®enepanun. DenepanbHbli 3akoH Poccuiickoit
®deneparuu ot 29 nexadbps 2012 r. Ne 273-D3

®denepanbHbIl TOCYJAPCTBEHHBIN 00pa3oBaTENbHBIA CTaHIAPT CpeaHero (MOJIHOTO)
oOmero oopaszoBanus. YTB. [Ipukazom MunoOpHayku Poccum ot 17 mag 2012 r. Ne
413

[Ipukaz MunoOpHayku Poccum ot 29 nekadbpsa 2014 r. Ne 1645 « O BHeceHum
M3MEHEHUH B npuka3 MuHucrepcTBa oopazoBanus U Hayku Poccuiickoit denepanumn
or 17 mas 2012 r. No 413 «O06 ytBepxkaeHUU (eaepalbHOTO TOCYJIapCTBEHHOTO
00pa3oBaTEIBLHOIO CTAHAAPTA CPEHETrO (MOTHOTO) 0011IeT0 00Pa30BaAHUSY.
Pekomenmauuu 1o OpraHu3aluy IOJY4YEHUS CpEAHEro ooOmero o0pa3oBaHUs B
npenenaax OCBOCHHMsS 00pa3oBaTENIbHBIX MPOTpaMM CPEAHEro MNpo¢eCcCHOHAIBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUS C Yy4eTOM TpeOOBaHUM
denepalibHbIX TOCYAApCTBEHHBIX OO0pa30BaTENbHBIX CTAHIAPTOB U IOIYy4aecMOM
npodeccun WM CHEUMATBHOCTU CPEJHEr0 MpPOQPECCHOHANBHOIO 00pa3oBaHMs
(muceMmo JlemapramMeHTa rocyJapCTBEHHON MOJIMTUKH B cepe MOJATOTOBKH padOunx
kaapoB u JII10 Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

IMabpuensn O.C. Xumusa 118 npenogaBatens: yueoOHo-meToauyeckoe nocooue / O.C.
INabpuensn, I'.I'. JIbicoBa. — M.: 2014
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HumepHem-pecypcul

pvg.mk.ru - onummnuana «IToxkopu BopoOsEBBI TOpHI»

hemi.wallst.ru - «Xumus. OOpa3oBaTEIbHBIN CAUT AJIS HIKOJLHUKOB)
www.alhimikov.net - O6pa3oBaTebHbBIN CAWT IS MIKOJILHUKOB

chem.msu.su - DnekTpoHHas OMOIMOTEKA 10 XUMHH

Www.enauki.ru — mHTepHeT-u31anue uisl yautenel « EctecTBeHHbIEe HAyKN
1september.ru - metonuueckas razera "lIlepBoe ceHTSIOps"

hvsh.ru - sxxypHan « Xumust B IIIKOJIE»

WWW.hij.ru/ -«Xumust u )KU3HbY

chemistry-chemists.com/index.html - snexTpoHHBIH KypHAT « XUMUKA ¥ XUMHS



Conep:xkanue

[losicHuTENbHAS 3aNIMCKA

3 Copaeprxanue yueOHON JUCIUILIMHBI

BBenenue

1. OOmas 1 HeopraHu4yeckas XUMus

1.1 Ilepuoauyeckuii 3aKOH U IEPUOIUYECKASL CUCTEMA
xuMuueckux anemeHToB .M. MenneneeBa u ctpoeHre atoma

1.2 Ctpoenue BemecTBa

1.3 Bona. PacTBOpbI. DNEKTpOIUTHYECKAS TUCCOLIMAITUS

1.4 Knaccuduxanus HEOpraHU4eCKUX COCIMHEHUN U UX CBOMCTBA

1.5. Xumunyeckue peakuuu

1.6 MeTaninbl 1 HEMETaJUIbI

2.0Oprannueckast XuMHs

2.1. OCHOBHBIE NOHATHUSA OPTAHUYECKON XUMHH U TEOPUSL CTPOEHUS

OpraHUYECKUX COCTUHEHUN

2.2. YraneBoaopoasl U UX MPUPOIHBIE HCTOYHUKH 12

2.3. Kucnopoaconepxamuye OpraHndeckiue coequaeHus 13
2.4.A30Tconepikaiiue opranndeckue coequHenus. [lomumepst
TemaTnueckuid miaH

TpeboBaHnus Kk pe3yyibraTaM o0yueHus 17

(o]

I e JEN N o))

11

12

15
16

[TnanupoBanue y4eOHOTO BpEMEHHM 110  YIEOHOW TUCIUTIIHHE «XuMus» 19

[lepeueHb KOHTPOJIBLHBIX PAOOT MO TEMaM

Tewmsl peepaToB
Jluteparypa

19

20
23



