MYHULIUITAJIBHOE BIOJUUKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXIEHUE
TEHBI'YIHEBCKAA CPEIHAA OBIIEOBPA3OBATEJIBHASA LHIKOJIA

PaccmoTtpeno u ogoOpeHo Ha YTBepxkaaro
3acelaHiyd METOANYECKOr0 00bEeTMHEHHUS JIMpEKTOP IIKOJIBI
PykoBogurens M. O. fkamesa T. B. I'aptuna H.A.
« » 2022 1. « » 2022r.

Paboyasi nporpamma

nmo Xumuu B 10-11 xkiaaccax

Ha 2022-2023 y4yebHbiN rog,

2022



COIAEPKAHUE
[TosicauTenbHas 3anucKa
OO6mias xapakTepucTuka Kypca
Mecto npeamera B yueOHOM ILIaHE
PesynbTatel ocBOCHHS Kypca
Conepxxanue Kypca
[IpumepHOE TeMaTHUECKOe TUIAaHUPOBAaHNE
PexkoMeH1aliuu 1o OCHaIleHUI0 y4eOHOro mpoiiecca
[TmaHupyeMble pe3ynbTaThl U3YyYeHHs Y4€OHOTO MpeaMeTa « XUMHUS»

Ha YPOBHE CpeJIHEro 0011ero oopazoBaHus



PatGouasi nporpamma. Xumusi. 10—11 kiacchnl.

IMosicHuTe/IbHAA 3aIMCKA
PabGouass mporpamma cpeaHero (IoJHOro) oOmEero o0pa3oBaHUsl IO XUMHUU
cocTaBliecHa Ha ocHoBe {DenepallbHOr0 TrOCYJapCTBEHHOr0 00pa30BaTEIbHOIO
cTaHjapTa oOmero oOpa3oBaHUs, a TakKXKe€ OCHOBHBIX HUJIEW W MOJOXKEHUN
[Tporpammer pa3Butust u (HPOPMHUPOBAHUS YHUBEPCAIBHBIX YICOHBIX NEHCTBUU IS
cpeaHero (MoJIHOTro) 00I1Iero oopa3oBaHusl.
B nanHOW mporpamMme TPOCICKHBACTCS TPEEMCTBEHHOCTh MEXKIY BHJIAMHU
JEATEIBHOCTH 00ydYaeMbIX, MPEITYCMOTPEHHBIX MPOrPaMMOM OCHOBHOT'O OOIIEro
o0pa3oBaHMS W BHJIAMU JICATEIBHOCTH, OOCCIICUMBAIONINX  peaTH3aIHI0
o0pa3oBaTeIbHOW TPACKTOPUH, CBA3AHHOM C YIIIYOJIEHHBIM HW3YYCHUEM XHMHH.
ConepxkaHrue JaHHOW pabouedl NPOrpaMMbl YYHMTHIBAET HE TOJIBKO IPEIMETHOE
COJIEp)KaHUE W BO3PACTHBIC TICHXOJOTHYECKHE OCOOCHHOCTH O0y4JaeMbIX, HO W
npoQUIBHYIO TOATOTOBKY K OOYYEHHMIO B BBICIIECH IIKOJIE, B KOTOPOW XHMHS
ABJIAETCS MPOPUITUPYIONIEH JTUCITUTUTHHOMN.
TeopeTnueckoe 1 SKCIEPUMEHTAILHOE COJIEpKaHUE Kypca U3y4aeTcsl Ha OCHOBE
MO3HABATEIBHON JIEATETLHOCTH OOYyYalolUXCS: TMPUMEHSTh TEOPETHUUECKHE
3HaHMSI TIOHATHUW, 3aKOHOB W TEOPUH XHMHUHM YIIIYOJIEHHOTO YpPOBHA IS
IPOTHO3UPOBAHMSI CBOMCTB XHUMHYECKUX OOBEKTOB M TIOJATBEPKICHHE OITUX
NPOTHO30B TPU BBIMOJIHEHUH XWMHUYECKOTO SKCIEPUMEHTAa; IUIAaHUPOBaTh U
MPOBOJUTh XUMHYECKUN JKCIIEPUMEHT U UHTEPIPETUPOBATH €r0 PE3YJIbTATHI;
YMETh XapaKTepHU30BaTh U KIACCUPUIIUPOBATH XUMHUECKHE IJIEMEHTHI, BEIECTBA
Y TIPOIIECCHI; TIOJTHO M TOYHO BBIPAXKaTh U apTyMEHTUPOBATH CBOIO TOUKY 3PCHHUS;
HAaXOJUTh WCTOYHUKH, TIOIy4aTh, MPEACTABIATh W COOOMATh XHUMHUYECKYIO
nH(OPMAINIO B YCTHOW U MUCEMEHHOW PEYH | JIp.
JlaHHBIIA Kypc TIO3BOJISIET TOJATOTOBUTH OOYYalOMUXCS K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY MPOGheCCHOHATBHON MOATOTOBKU K MOCTYIUICHUIO B BY3,
B KOTOPOM XHUMHUS SIBIISICTCS MPO(PIIHBHON TUCIUTIIMHONW, YCTEITHOMY O0YYCHHIO

B HEM U BbIOOpY npodeccun.



CornacHo 00pa3oBaTeIbHOMY CTaHAAPTY TJIaBHBIC Ueiu cpeoHezo (RoJIH020)

00wez0 00pazoeanus cocmosam:

1)

2)

3)

B (OpMUPOBaHHM IIEJIOCTHOTO MPEACTABICHHUS O MHpPE, OCHOBAHHOIO Ha
NpUOOPETEHHBIX 3HAHUAX, YMEHUSIX U CIIOCO0AX €SI TEIbHOCTH;

B MPUOOPETEHUH OMbITa Pa3HOOOPA3HOM JEATEIBbHOCTH, ONbITa TMO3HAHUS
U CaMOTNO3HaHUS;

B TOJIFOTOBKE K OCYIIECTBICHHIO OCO3HAaHHOTO BbIOOpAa HWHIMBUIYATbHOU
oOpa3oBaTeabHOM UK TPO(EeCCHOHATBLHON TPAEKTOPHH.

H3yuenue xumuu na y2nyoaéHHom ypoeHe BHOCUT OONBIION BKIAJ

B JJOCTHIKEHUE DTHUX IIesiell cpeHero (IoJIHOro) o01iero 00pa3oBaHusl ¥ HPU3GAHO

obecneuums:.

1)

2)

3)

4)

5)

6)

7)

8)

dbopMupoBaHue HAy4YHOM KapTUHBI MHUpa Ha OCHOBE CHUCTEMBl XHMHYECKHX
3HaHUHN (XMMUYECKOU KapTUHBI MUPA) KaK €€ HEeOThEeMJIEMOTO KOMIIOHEHTA;
BBIPA0OTKE y OOYyYarOUIMXCs TYMaHUCTUYECKUX OTHOIICHUH U HKOJIOTHYECKU
IPaMOTHOTO TIOBEACHUS B OBITY U TPYIOBOM JAESITENILHOCTH, HPABCTBEHHOIO
COBEPIIEHCTBOBAHUS M PA3BUTHS JIMYHOCTH OOYUYAIOIIUXCS;

MOHMMaHHe OOIIECTBEHHONW MOTPEOHOCTH Y O0YUaIOIIUXCS B Pa3BUTUU XUMUU
U XUMUYECKOW MPOMBIIIEHHOCTH;

dbopmupoBaHue y OOyYarOMMXCS OTHOIICHHS K XUMHUU KaK BO3MOXHOM
obnacT mpohecCUOHANBHON MOATOTOBKU U MPAKTUYECKON JEATEIBHOCTH;
dbopMupOBaHUE  YCHENIHOTO y4YacThs B  MyOJIMYHOM  TMPECTaBICHUU
pPEe3yJIbTATOB 3KCIIEPUMEHTAIIBHON U UCCIEN0BATEIIbCKON €A TEIbHOCTH,;
y4acTHE B XMMHUUYECKHX OJIMMIIMANAX PA3JIMYHBIX YPOBHEHW B COOTBETCTBUU C
KEIaeMbIMU pe3yJbTaTaMd H aJCKBATHOW CAaMOOIICHKONW COOCTBEHHBIX
BO3MOXKHOCTEH;

UCIIOJIb30BAHUE XUMUYECKUX 3HAHUU JIJIs1 00BSICHEHHUS] 0COOCHHOCTEN OOBEKTOB
Y [IPOLIECCOB NMTPUPOAHOM, COUUAIBHOM, KYJIBTYPHOU, TEXHUYECKOU CPELBI;
MMOHMMAHHE IIEHHOCTH XUMHUYECKOTO SI3bIKa, BBIPAXKEHHOTO B BepOAbHOM
Y 3HAKOBOM (popmax, KaKk COCTABHOW YAaCTH PEUEBOU KyJIbTYypbl COBPEMEHHOTO

CIICIIMATMCTa BRICOKOW KBAJIM(UKALINH.
4



OO01mas XxapakTepucTuKa Kypca

Conepxanue yriayOJEHHOTO Kypca XMMHUHU B CpelHell (ITOJHOM) IIKOJIE CTPOUTCS

Ha OCHOBE M3yUY€HHMsI COCTaBa U CTPOCHUS BEIECTB, 3aBUCHMOCTU UX CBOWCTB OT

CTPOCHHMSI, TMPAKTUYECKOrO0 3HAYCHHUS OSTUX CBOWMCTB, a TakXke CIocoOOB

71a00paTOPHOTO U MPOMBIIIJIEHHOTO MOJYyYEeHHUS BaKHEUIINX BEIIECTB, W3YUYCHUS

3aKOHOMEPHOCTEH XMMHUYECKUX MPOILIECCOB U MyTell ymnpasieHus uMmu. OCHOBHbBIC
cojJiepKaTeNibHbIE JTUHUU paboveil mporpamMMbl:

o «Bewecmeo» — cuctema 3HAHUM O COCTaBE W CTPOCHUHU BEIIECTB, HUX
CBOMCTBaX U OMOJOTUYECKOM 3HAUYCHHH,

o «Xumuueckasa peakyus» — CUCTEMa 3HAHUN 00 YCIOBHUSAX MPOTCKAHUS
XUMHUYECKHUX MPOIIECCOB M CIIOCO0axX yIpaBeHUS UMHU,;

o «llpumenenue seutecme» — crucTeMa 3HaHUM O MPAKTUYECKOM MPUMEHECHUU
BEIIECTB HAa OCHOBE WX CBOMCTB M WX 3HA4YCHUS B OBITOBOM U
IPOU3BOJICTBEHHOM cepax;

o «llonyuenue eeujecme» — cucTteMa 3HAHUM 0 XUMHYECKHUX
IPOM3BOJICTBEHHBIX MPOIIECCaX;

o «3bIK Xumuu» — cUCTeMa 3HAHUW O HOMEHKJIATYpE HEOPTraHWYECKUX O
OpPraHUYECKUX COCIUHEHUNW M XMUMHYECKOW TEPMHUHOJOTHHU, a TaKXKe YMEHUE
oTpakaTb HMX C IIOMOIIBI0 XMMHYECKOW CHMBOJMKH (3HAaKOB, (opmyn u
YpaBHEHHI); HaBBIKOB TIepeBoja HH(opManumm ¢ s3bIKa XAMHH Ha
€CTECTBEHHBIN 1 0OpaTHO

o «Konuuecmeennvle OmHouIeHua» — CUCTEMA PACUETHBIX YMEHUN U HABBIKOB
JUISL XapaKTEPUCTUKU B3aMMOCBS3UM KAaU€CTBEHHOW M KOJHUYECTBEHHON CTOPOH
XUMHUYECKHX 00BEKTOB (BEIIECTB, MATEPUAJIOB U IIPOIECCOB);

o «Teopus u npaKmuKa» — B3aUMOCBSA3b  TEOPETUUECKUX  3HAHUU
U XUMHUYECKOTO0 JKCIEPUMEHTAa KaK KpUTEepUs HMCTUHHOCTA M HCTOYHHKA
MO3HAHMUS.

MecTto npeamMeTra B y‘lCGHOM IIaHE



®denepanbHblid rOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT MPEAYCMATPUBAET

M3yUYEHHUE Kypca XUMHUU B cpefaHed (MOJIHOM) IIKOoJIE KaK COCTAaBHOW 4YacTu

npeaMeTHON 00nacTu «ECTeCTBEHHO-HAYUHbIE TPEAMETBDY.

Hannas pabouass mnporpamMma MpeJHa3HaueHa s OOydalollUXcs, KOTOpbIE

BBIOpAJIM XUMHUIO VISl U3yUEHUS Ha YriayOJIEHHOM YpPOBHE.

Ota mporpamMma MO XUMHUU JJIs CpelHero (MOJHOTO) o0Iiero oOpa3oBaHUsS Ha

yriay0ia€HHOM ypOBHE cocTaBiieHa u3 pacuéra 3 u B Henemo (204 4 3a nBa roga

oOy4eHus)..
Pe3yabTaThl 0CBOCHHS Kypca

JlesiTenbHOCTh yuuTeNs B OOy4eHUH XMMHM B CpellHed (IOJIHOM) MIKOJIe JOJIKHA

OBbITh HaIlpaBli€HA Ha JOCTIXKEHHE OOYYArOMIMMUCS CICAYIOIIUX JIUYHOCHHBIX

pe3ynomamog:.

1) B IIECHHOCTHO-OPHUEHTAI[MOHHOMN chepe — 0cos3HaHue POCCUNCKOM IpaskIaHCKOM
UIEHTUYHOCTH, NaTPUOTHU3MA, YYBCTBA TOPAOCTH 32 POCCUMCKYI0 XUMUYECKYIO
HayKy,

2) B TpymoBo#t chepe — 2comosHocmb K OCO3HAHHOMY BBIOOPY JaibHEHIIEH
o0pa3oBaTeIbHOM TPACKTOPUU B BBICIICH IIKOJE, TI/I€ XUMHUS SBISETCS
pOPUITMPYIONICH TUCITUTIINHOMN;

3) B mo3HABATEIbHON (KOTHUTHBHOM, WHTCIUICKTyalbHOW) chepe — ymenue
yOpaBISATh  CBOEW  [O3HABAaTEIIbHOW  JIESITENBHOCTBIO,  20MOGHOCHb
u cnocobHocms K 00pa3oBaHMIO, B TOM 4HCIE€ CaMOOOpa30BaHHIO, Ha
OPOTSKEHUM BCEH JKU3HM; CO3HATEIbHOE OTHOLIEHWE K HENPEPBIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCIICIITHOW MPO(ECCHOHAIBHOM U OOIIECTBEHHOM
NEeATENbHOCTH; dopmuposanue HaBBIKOB AKCIEPUMEHTAIBbHON
U MCCIIEJIOBATENIbCKON AESITENBHOCTH; yuacmue B IIyOJMYHOM NPEICTABICHUN
pE3yJIbTATOB CAMOCTOSITEIbBHOW I103HABATEJIBHOW J€ATEIBHOCTH; yuacmue
B MPOQHMIBHBIX  OMUMIIMAJAX  PA3NMHYHBIX YPOBHEH B  COOTBETCTBUU
C )KEJaeMbIMU pe3yjlbTaTaMU M AaJICKBATHOW CAMOOLIEHKONW COOCTBEHHBIX

BO3MOKHOCTEH;



4)

B cdepe 3I0pOBbECOCPEKEHUS] — HNpuHAmue u peaiusayus LUEHHOCTEN
310poBOro M Oe3omacHoro oOpa3a >KU3HHU, Henpusmue BPEIHBIX NPHUBBIUEK
(KypeHus, ynoTpeOJIeHHs alKoroJisi, HAPKOTUKOB) OJarojapsi 3HAaHUIO CBOMCTB
HApKOJOTHUYECKNX M HAPKOTHUYECKUX BEIIECTB; COOIIOJCHHE MPAaBHI TEXHUKU
0e3omacHOCTH B mpoliecce padOThl C BEIIECTBAMHU, MaTepualaMu B Y4eOHOMU

(Hay4HOI1) 1abopaTopuu U Ha MPOU3BOICTBE.

Memanpeomemmuvimu pe3yromamamu 0OCBOCHUS BBIITYCKHUKAMU CTYTICHU

cpeanero (MoJHOro) 00IIero 00pa3oBaHus Kypca XUMHUU SIBIISTFOTCS .

1)

2)

3)

UCNONIb306aHUe YMEHUH W HAaBBIKOB Pa3jUYHBIX BHJIOB ITO3HABATCIIBHOU
NEATENBHOCTH, TIPUMEHCHHE OCHOBHBIX METOJOB TIO3HAHUSA (CHCTEMHO-
uH()OPMaIIMOHHBIN aHaJm3, HaOII0CHHE, U3MEpEHNUE, MPOBEJICHUE
OKCIIEPUMEHTA, MOJICTUPOBAHKE, HCCIIEAOBATENIbCKAass JICATCIIBHOCTD) IS
U3YYCHHS Pa3IMYHBIX CTOPOH OKPYKAIOIIEH JEeHCTBUTEILHOCTH;

é1adeHue OCHOBHBIMU HHTEJUICKTYaJIbHBIMU OIepanusiMu: (HOpMyITupOBKa
TUMOTE3, aHalu3 W CHUHTE3, CpaBHEHHWE U CcHUcTeMaru3alus, o000IIeHue
Y KOHKPETHU3allus, BBIABICHUE TMPUYUHHO-CIEICTBEHHBIX CBSI3€M M MOMCK
aHaJIOTOB;

no3Hanue OOBEKTOB OKPYXKAIOIIEro MHpa OT OOIIero uepe3 OCOOCHHOE

K CIMHUYHOMY,

4) ymenue TEHEPUPOBATH UJCH M ONPEICIATH CPEACTBA, HEOOXOMUMBIC IS UX

pean3anuu;

5) ymenue omnpenenaTh IEAM M 3aJadd  JIEATCIbHOCTH, BBIOMPATh CpEICTBa

6)

pean3alnyy UEeIu U IPUMEHSTh X HA MPAKTHUKE;
UCNONb306aHUEe  PA3IUYHBIX HCTOYHUKOB JUISL TMOJIYYEHHS] XUMHUYECKOU
nH(GOpMAIHH, TOHUMaHUE 3aBUCUMOCTH COJIEpXKaHUsS U (POPMBI IpeCTaBICHUS

uH(OpMaIHMH OT 1eJield KOMMYHHUKAIINHU U aJipecaTa;

7) ymeHue TIPOOYKTHBHO OOINATBCA H  B3aWMOJCWCTBOBaTH B  IpOIECCe

COBMECTHOM ACATCIBbHOCTH, YUYMTbIBATH IIO3WMIOHUHW JAPYIruX Y4YaCTHHKOB

NeATeNbHOCTH, (D PEKTUBHO pa3peiaTh KOHPIUKTHI;



8) eomosnocms W CHOCOOHOCTH K  CAaMOCTOSITENBHONW — HMH(OPMAIMOHHO-
IIO3HABATEIBHOM  JEATEIBbHOCTH, BKJIIOYass YMEHHE  OpPHUEHTUPOBATHCS
B Pa3JIMYHbIX  HCTOYHMKAX  HMHPOpPMALINH, KPUTHYECKH  OLICHHUBATh
U MHTEPIIPETUPOBATH MHPOPMALIUIO, TIOTYYAEMYIO U3 Pa3IMYHBIX UCTOUYHUKOB;

9) ymenue WCHONB30BaTh CpeICTBA MH(OOPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
texHojoruii (nanee — WKT) B pemieHun KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX
U OpraHU3alMOHHBIX 33J1a4 C COOMI0AEHUEM TpeOOBaHUM IPrOHOMHUKH, TEXHUKHU
0e30MacHOCTH, TUTUEHBI, pecypcocOepeKeH s, MPABOBbIX U 3TUYECKUX HOPM,
HOpPM HMH(OPMAITMOHHOW 6€30MaCHOCTH;

10) enadenue S3bIKOBBIMH CPEJCTBAMHU, BKJIHOYAS U SI3bIK XUMHU — YMCHHE
SCHO, JIOTMYHO M TOYHO H3JaraTh CBOK TOYKY 3pEHUS, HCIOJIb30BaTh
aJIeKBaTHbIE SI3BIKOBBIE CPEJCTBA, B TOM YHCJIE€ M CHUMBOJIbHbIE (XMMHYECKUE
3HAKH, GOPMYJIbI U YPABHEHHUS ).

Ilpeomemnvimu pezynromamamu U3y4eHusi XMAMUKM Ha yTi1yOlIEHHOM YpOBHE Ha
CTYIIEHHU CpeAHEro (IIOJHOr0) 0011ero 00pa3oBaHUsl SIBISIOTCS:

1) 3Hanue (nonumanue) XApaKmepHviX NPUSHAKOS BANCHEUUUX XUMUYECKUX
NOHAMUIL: BEIECTBO, XUMHUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIIbHbIE
aTOMHBIE M MOJEKYJSIPHBIE MAacChl, HWOH, HW30TONbI, XUMHUYECKasi CBA3b
(KOBaJICHTHAs MOJISIpHAs U HENOJISIPHAs, HOHHASI, METAJNINYECKas, BOJOPOIHA),
ANEKTPOOTPULIATEIBHOCTD, AJUIOTPONUS, BAJEHTHOCTb, CTEINEHb OKHUCIICHMS,
MOJIb, MOJISIpHas ~ Macca, MOJSpHbI  00BEM, BeIIECTBA  HMOHHOTO,
MOJIEKYJISIDPHOTO ¥ HEMOJIEKYJSIPHOIO CTPOEHHUs, PAaCTBOPBI, JJIEKTPOJUTHI
Y HEIJIEKTPOJIUTBI, JIEKTPOJUTHYECKAs JUCCOLMALNS, TUAPOIU3, OKHUCINUTEIb
Y BOCCTAHOBMTEIIb, OKHMCIICHME M BOCCTAHOBJIEHUE, OJJIEKTPOJIU3, CKOPOCTHb
XUMHYECKOM peaklUHH, KaTaau3aTopbl M KaTaliu3, 0OpaTUMOCTh XMMHUYECKHUX
peaxiuii, XMMHU4EeCKOe PaBHOBECUE, CMEILIEHUE PAaBHOBECHS, TEIJIOBON 3P deKT
peaKkiuy, YrJIepOIHBIM  CKeneT, (yHKIMOHAJIbHAs TpyIa, H30MEpUs
(cTpyKTypHass M NpPOCTPAaHCTBEHHAs) M TOMOJIOTMS, OCHOBHBIE THIIbI
(coenuHeHUs, Pa3NOXKEHUs, 3aMElIeHUs, OOMEeHa), BHJAbl (TUIPUPOBAHUS

U ACTUAPHUPOBAHUS, ruaparainuu n ACTuapaTalvu, IMOJIMMCPHU3alI1
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U JEMONMMEPU3ALNY, ITOJMKOHACHCAMM W HW30MEpPU3AlUHU, KaTaJIUTHYECKUE
Y HEKATaJUTUYECKUE, TOMOICHHbIE U TE€TEPOreHHbIE) W Pa3HOBUIHOCTH
(bepMeHTaTHBHBIC, TOPCHUS, JTCPUPHKAINU, KPEKHHra, pUPOPMHUHTA)
peakuuii B  HEOPraHWMYECKOW U  OPraHUYEeCKOW XUMHH, IIOJIMMEpHI,
OMOJOTMYECKU aKTUBHBIE COEUHEHUS;

2) evlsieleHUe G3AUMOCEA3U XUMUYECKUX NOHAmMull IS OOBSCHEHUS COCTaBa,
CTPOEHUSI, CBOMCTB OT/IEIbHBIX XUMUYECKUX OOBEKTOB U ABJICHUI;

3) npumenerue OCHOBHBIX NOJONCEHUU XUMUYECKUX Meopull:. TEOPUN CTPOCHUS
aToMa M XHMHYECKOM CBA3U, IEPUOAMYECKOIO 3aKOHA U MEPUOIUYECKON
CUCTEMBI XUMUYECKHUX AIIEMEHTOB 1. 1. Menneneesa, TEOPUH
ANEKTPOJIUTUYECKON JHUCCOUMALNHN, MPOTOHHOW TEOPUH, TEOPUU CTPOEHHUS
OpraHUYECKUX COCIMHEHUM, 3aKOHOMEPHOCTE XUMHYECKON KMHETUKU — JJIS
aHaJgu3a COCTaBa, CTPOEHUS U CBOWCTB BELIECTB U MPOTEKAHUS XUMHUYECKHUX
peaxkiuu;

4) ymenue Knaccugpuyuposams HeOPraHNUECKIE U OPTaHUIECKUE BEIIECTBA
10 Pa3JIMYHBIM OCHOBAHUSIM;

5) ycmanoenenue 63aumocesazeii MeXIy COCTABOM, CTPOCHUEM, CBONCTBaMH,
IPAKTUYECKUM ITPUMEHEHUEM U TIOJYYEHHEM BaXKHEHMIINX BEIIECTB;

6) 3Hanue  o0cHO6  Xumuueckou  HoMmeHKAamypbl  (TPUBUAIBHOM
U MEXIYHapOJHOW) # yMeHue Ha3BaTb HEOPraHWYECKUE W OPraHUYECKHE
coennHeHus 1o ¢hopmyse, 1 Hao0opoT;

7) onpedenenue. BATCHTHOCTH, CTETICHU OKHUCICHHS XUMHUYECKUX DIIEMEHTOB,
3apsi0B  HMOHOB; BHJOB XHMHYECKHX CBS3€M B COCIMHEHUAX W THIIOB
KPUCTAIUIMYECKUX PELIETOK; IMPOCTPAHCTBEHHOIO CTPOCHUSA MOJIEKYJI; THUIIA
TUAPOIN3a M XapakTepa Cpeabl BOIHBIX PACTBOPOB COJIEM; OKHMCIIHTEIA
Y BOCCTAHOBHTEIIS; IIPOLIECCOB OKHCIICHMS U BOCCTaHOBJICHHS],
IPUHAUIEKHOCTH  BEIIECTB K PA3JM4YHBIM KJAaccaM HEOPraHWYECKUX U
OPraHWYECKUX COCIMHEHUH; TOMOJIOTOB W H30MEPOB; THUIIOB, BHJIOB W
Pa3sHOBUJIHOCTEN XMMHYECKUX PEAKUWH B HEOPraHWYECKOM U OPraHUYECKOU

XUMUH,



8) ymenue xapaxmepuzosamo:

— S-, p- u d-3yIeMEHTHI MO0 HX TMOJOXKCHHIO B TEPUOJUYCCKON CHCTEME
1. 1. Menpneneena;

— o0mue XUMUYECKHE CBOMCTBAa MPOCTHIX BEHIECTB — METaJJIOB
Y HEMETAJUIOB,;

— XMMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U OPTaHUYECKUX
COEJUMHEHMH B IUIaHE OOIIETr0, 0COOEHHOTO M €IMHUYHOTIO;

9) obwscnenue:

— 3aBUCUMOCTH CBOMCTB XHUMHMYECKHUX DOJIEMEHTOB W UX COCAWHCHUMN
OT TIOJIOKEHUS dJIEMEHTa B niepuoauueckon cucreme . . Mennaeneena,;

— TMPUPOJB XUMHYECKOW CBSI3M (MOHHOW, KOBAJICHTHOM, METANTHYECKOM,
BOJIOPOJIHOM );

— 3aBUCHUMOCTH CBOMCTB HEOPraHUYECKMX M OPraHUYECKHUX BEHIECTB OT HUX
COCTaBa U CTPOECHUSI;

— CYIIHOCTH M3YYEHHBIX BHUJOB XUMUUYECKHX PEAKIUN: AIEKTPOJIUTHYECKOUN
JTMCCOITMAIINK, HOHHOTO OOMEHAa, OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX;

— BIMSHHUS Ppa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM peaKInu
Y Ha CMEIIEHUE XMMUYECKOT0 paBHOBECHS,

— MEXaHU3MOB MIPOTEKaHUS peaxuuit MEXTY OpTraHU4YECKUMHU
Y HEOPraHUYECKUMU BEIIECCTBaMU;

10) ymenue:

— COCTaBJATbh yPAaBHEHHS OKHUCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
C TIOMOIIIBIO METOIa AIICKTPOHHOTO OanaHca;

— IIPOBOJIUTH PACUETHI IO XUMHICCKUM (POpMYJIaM U YPaBHCHHSIM;

— TIPOBOJUTH XUMHUYCSCKUH DSKCIIEPUMEHT (Ja00paTOpHBIE W TPAKTHYCCKHUE
paboThI) ¢ cobmoeHneM TpeOOBaHMM K MPaBHIIaM TEXHUKH O€30MaCHOCTH TPU

paboTe B XUMUYECKOM KaOWHETE (JTaOopaTopHH).
Conep:xxanue Kypca

Kypc u€rko pgenutcss Ha JBE€ YacTH COOTBETCTBEHHO ToOJaM OOy4YeHHS:

oprannyeckyro xumuto (10 knacc) u o6myro xumuto (11 kmacc).
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Kypc 10 knacca HaunHaeTcs CO 3HAKOMCTBA C MPEAMETOM OPraHUYECKOW XHMMUH,
M3Y4YEHHsI TEOPUM CTPOCHMsI OpraHuueckux coenuHeHunid A. M. byrnepoBa u
rudpuan3alul aTOMHBIX OpOuTanel. 3aTeM paccMaTpUBAIOTCS KiaccupuKaius
OPraHN4YEeCKUX COCIMHECHUH, MPUHLIUIIBI ux HOMEHKJIATYPHI, a
TaK)Ke KiaccU(UKalMs peakiuii B OpraHuueCKoOu XUMUH.

[lepBoHayanbHbIE TEOPETUUECKUE 3HAHUSA Jal€€ MHOTOKPATHO 3aKpEeIUISIIOTCS
U Pa3BUBAIOTCS TMPU M3YYEHHM KJIACCOB OPraHUYECKUX COEAUHEHUN OT
YIIE€BOJOPOJIOB 10 a30TCOAEPIKAIINX COEAUHEHNN U TTOJTUMEPOB.

Takoe mnocTpoeHHe Kypca IO3BOJSET B IOJMHOM MEpe HE TOJBKO UIMPOKO
UCIIONIB30BaTh  JICAYKTUBHBIM ToaAX0A B oOydueHuu xumum 10 krmacca, HO U
peanu30BaTh HUJCK TEHETMYECKOM CBSI3M  MEXAY KJIaccaMyd OpPraHUYeCKUX
COECIMHEHUH.

Ocoboe BHHMaHWE B Kypc€ OpPraHMYECKONW XHUMHH YACJICHO CIIOXHBIM ISl
IIOHMMAaHUs BOIPOCAaM: B3AUMHOMY BJIASIHAIO aTOMOB B MOJIEKYJIaX, B TOM YHCIIE
U1l TpEeACKa3aHusi CBOMCTB COCAWHEHUW; MEXaHU3MaM U 3aKOHOMEPHOCTIM
NPOTEKaHHUs] XUMHMUYECKHX pEeaKIHii, 4TO HEOoOXOAWMO Uil TPOTHO3UPOBAHMS
IIPOAYKTOB; MPOCTPAHCTBEHHOMY CTPOCHHUIO YIJIE€BOJOB, AMHUHOB, AMUHOKHUCIIOT,
O€JIKOB U HYKJICUHOBBIX KUCIIOT.

Kypc 11 knacca HauMHAEeTCs C PACCMOTPEHHMS CIIOKHOTO CTPOEHHS aToMa Ha
OCHOBE€ KBAaHTOBO-MEXAaHMYECKUX MPEACTABICHUNA O CTPOCHUM €ro sapa u
AIEKTPOHHON 000JIOUKH, a TaKKe AAEpHBIX peakuuii. Takas TeopeTudeckas 0asza
MIO3BOJISIET HA APYTOM YPOBHE M3YUYHUTh NEPUOJUYECKUN 3aKOH U MEPUOAUYECKYIO
cucteMy XxuMudeckux snemeHToB [[. M. MenneneeBa u emé pa3 OLECHUTH €ro
HaYYHBIU [OJIBUT, HA HECKOJIBKO JIECATUICTUN ONEPEIUBIIETO0 HAYYHYIO MBICIIb.
3aTeM u3y4yaeTcs CTPOCHHUE BEIIECTBA, OCHOBHBIE THUIIBI XUMHUYECKOW CBS3H.
3HaHUS y4YallUXCAd «XMMHUU B CTaTUKE» JOMOJHSAIOTCA CBEACHUSIMH O
KOMIUIEKCHBIX COCIMHEHUSIX W JUCIEPCHBIX cucTteMax. JlormuHo panee
paccMaTpUBalOTCSl TAaKM€ TOMOIEHHBIE CHUCTEMBbI, KaK pacTBOPhl U CIIOCOOBI

BBIPpAKCHHUA KOHICHTPAll B HUX.
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N3yueHne OCHOB XUMHUYECKOW TEPMOJWHAMUKH, TMOHATHUM OO0 OHHTAIBIUU U
SHTPOINHH, 3aKOHOB ['ecca, TO3BOJSAIOT Ha Oo0Jjee BHICOKOM YpPOBHE H3YyUHUTh
3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX Ppeakuul u (PU3NKO-XUMUYECKHUX
MPOLIECCOB.

XUMUYECKHME PpPEaKIMd B PACTBOpPAX pACCMATPUBAIOTCA TAKXKE  HAa HOBOM
TEOPETUUECKOM YPOBHE IOCIE BBEACHHUS IMOHATUS O BOJAOPOJHOM IOKA3aTelie U
U3Y4YEHUs TPOTOJUTUYECKOM TEOpUM KHUCIOT U OcHOBaHWi. (OO0o6marTcs
CBEJICHUS O HEOPraHMYECKUX U OPraHMYECKUX KHUCIOTaX U OCHOBAHHUSX B CBETE
MPOTOJUTUYECKON TEOPUHM U TEOPHUH DICKTPOJIUTUUYECKON NHCCOIMAILINU, A TAKXKE
COJIEMl B CBETE TEOPUHU DJICKTPOIUTUUECKON TUCCOIMALINU.

OtnenbHasi riaaBa MOCBSIIEHA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOIIECCaM, B
TOM YHCJI€ METOJaM COCTaBJICHUS YPABHEHUU M AJIEKTPOJIU3Y, KOTOPHIC BaKHBI
JUIsSL YCIEIIHOW ClIaud MTOTOBOrO 3K3aMeHa. bosbllioe BHUMaHUE B ATOW TIJiaBe
yIIETIEHO M XUMHUYECKUM HMCTOYHMKAM TOKa, 0€3 KOTOPBIX CIOXHO MpPEJICTABUThH
COBPEMEHHOE 00I11eCTBO.

XUMUS HEMETAUIOB U METAJUIOB, BaXKHEWIIMX IPEICTABUTENIEM ITUX KIIACCOB
BEIIECTB M HMX COECAMHEHUN H3y4yaeTcsi B CHUCTEME (COCTaB <> CTPOCHHUE <>
CBOMCTBa <> IMPUMEHEHHUE <> I[IOJYYCHUE <> HAXOXKICHUE B IMPUPOAE) H
paccMaTpUBETCA B €AUHOW CBSI3UM OPraHUYECKOM U HEOPraHUYECKOM XUMUM. Takum
o0pa3oM peanusyeTcs TJIaBHAs HJes Kypca — E€IHWHCTBO JKHMBOTO M HEKHUBOTO
MaTepuagIbHOr0 MUPA, OMKCHIBAEMOTO OOIIMMU 3aKOHAMU XUMHUH.

PackpbITh posip XUMHUUECKOM HAaYKH, KaK MPOU3BOAUTEIIBHON CUJIbI COBPEMEHHOTO

oO1ecTBa MO3BOJISIET ri1aBa 3aBepiiatomas kKype 11 kimacca «Xumus 1 00IIECTBOY.

Oprannyeckas xumus. 10 kiaace

TEMA 1. HAYAJIBHBIE IOHATUSA OPTAHUYECKOW XUMUU
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(13 u).

IIpeamer opranuvyeckor xumuu. OpraHmyeckue BemecTBa. UYTo wu3zydaer
oprannyeckass xumus. KpaTkuii odYepk pa3BUTUS OPraHUYECKOW XHUMUHU.
CpaBHEHHE HEOPraHMYECKUMX W OpraHnyeckux BemecTB. CHocoOHOCTh aTOMOB
yIJIepoaa COCAUHATHCSA B PA3iIMYHbIE LENH. YIVIEBOAOPOABI U HUX IPOU3BOJHBIC.
ITonsaTHE O 3aMecTUTENE.

Teopusi crpoeHusi opranudeckux coeauHeHuid A. M. ByrtuepoBa. Ilonsitue
BajieHTHOCTU. Pabotel @. A. Kekyne. Pons A. M. bytnepoBa B co3gaHuu TeOpHUH
CTPOCHUSI OPTaHNYECKUX COEAUHEHNM. E€ OCHOBHBIE TTOJI0KEHUS.

[TpyuyuHbl MHOTOOOpA3Uss OPraHMYECKUX COEAUHEHU: 00pa3oBaHUE OJIMHAPHBIX,
JBOMHBIX M TPOMHBIX CBSI3€M MEXKAYy aroMaMu yriepoma. M3omepus.
OMnupudeckas, MOJEKyIsIpHass MW CTPYKTypHas (OpMysbl  OpraHUYECKUX
COEIMHEHUH.

Konuenuusi rubpuausanum aToMHbIX opoutaseil. CtpoeHue atoma yriepoja:
S- U p-opbuTanu, Tl ux Tudpuauzanuu. OOpa3oBaHHE KOBAJICHTHBIX CBS3EH.
DNeKTpOHHAs U DNIEKTPOHHO-Tpaduueckas GopMysbl aToMa yriiepojaa.
Knaccupuxauus OPraHM4YecKuX  COCAMHEHUM. Knaccudpukamus  mo
3JIEMEHTHOMY COCTaBY: YIJIEBOAOPOJBI, TAJIOTEH-, a30T- U KUCJIOPOJICOACPIKAILINE
OPraHU4eCKUE COCAUHECHUS.

Knaccudukamus 1o CTpOEHHIO YIVIEPOJAHOTO CKEJeTa: alHUKINYeCKUe U
MUKIUYecKue (KapOOIMKINYECKue U TEeTEPOLIMKINYECKHE) OpPraHUuYECKUe
BEILIECTBA.

Knaccudukarnuss yrimeBogoposoB: TpelenbHbie (alKaHbl U IMKJIOATKAHBI),
HeTpeebHbIe (AJIKEHBI, aTKUHBI, aKaIUEHbI), apECHBI.

Knaccudukarnus opraHMuecKuX COEJUHEHUN 10 HaTW4UI0 (YHKIIMOHAIBHBIX
rpynn  (TUAPOKCWIBbHAS,  KapOOHWJbHAsA, KapOOKCWIIbHAs,  HUTPOTpyIIa,
amuHorpymnmna). Crouptel. Aunbaerunbl. Ketonsl. KapOoHOBbIE — KHCIOTEHI.

Hutpocoennnenusi. AMUHBI.
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IIpyHIMNbI HOMEHKJIATYPbl OpPraHHYecKMX coeauMHeHui. IloHaTne o
XUMHYECKO HoMmeHkiaType. HomeHknatypa TpuBHanbHas (UCTOpUYECKass) H
panroHaIbHAas.

MexayHapoaHas HOMEHKJIAarypa opranudeckux coeaunenuin — IUPAC.
[IpuHOHIIBI COCTABIEHUS HA3BAHUS OPTaHUYECKOIO COEIMHEHUS IO HOMEHKIIATYPE
IUPAC.

Kaaccupukanusa peaxkumii B opranuyveckoi xummu. [lonstue o cyOcrpare u
pearenre. Knaccudukanus peakuuid Mo CTPYKTYpHBIM H3MEHEHHSM BeIleCTBa:
HPUCOCAMHEHUS (B TOM YHKCIIC MOJUMEPHU3AINH, OTIICIUICHHS (3JICMEHUPOBAHHUS),
3aMeNIEHNs U U30MEPU3ALIUY.

[lonsiTHE ©0 TOMO- U reTepOJIMTUYECKOM  pa3pblBaX KOBAJIEHTHOM  CBS3H,
anekTpoduIax u Hykieopuax.

Knaccubpukanus peakiuii 1o TUMY PEAKIUOHHBIX YAaCTHIl: PaJUKaJbHEIE,
ANEKTPOUIbHBIE U HYKJICO(DUIIbHBIE.

Knaccudukamnuss peakinuii mo M3MEHEHHIO CTENEeHEW OKHUCICHMS: OKUCIEHUS U
BOCCTAaHOBJICHUS.

Knaccudukanuss peakiuii 1Mo 4YacTHBIM NpPU3HAKaM: TaJOr€HUPOBAHHE U
JerajoreHUpOBaHNEe, THAPUPOBAHHE U JECTUJIPUPOBAHUE, THUApPATALUH U
JOEeruApaTaly, THAPOTAIOTEHUPOBAHUE U JIETUAPOrajJOreHUPOBAHUE.
JdemoncTpamuu. Koiuiekius opraHu4ecKuxX BEIIECTB, MATEPHUAIIOB U W3ICIUN U3
Hux. IllapocrepxHeBbiec U 00bEMHBIE Momenu (mozenn Crroapra—bpurieda)
dTaHoJla W JAWATUIOBOro »¢upa, OyraHa u wu300yTaHa, MeTaHa, OTUJICHA
U aneTuieHa. B3auMoaencTeue HaTpus C 3TAaHOJIOM; OTCYTCTBUE B3aUMOICHUCTBUS
C JIUATWIOBBIM ddupoM. Mojenb OTTaNKUBaHUS TUOPHIHBIX OpOUTANEH
(memMoHCTpamusi ¢ TMOMOIIBI0 BO3AYIIHBIX IIapoB). JleMOHCTpanmoHHas Taliuia
«PaznuuHble THOpUAHBIE COCTOSIHUSL aToMa yriepoja». O0pa3lbl OpraHMYEeCKUX
COCMHEHUN  pa3IMYHbIX KJIAcCOB. Mojaenu OpraHuyecKux COEIUHEHUU
C pa3nU4YHBIMU (YHKIIMOHAIBHBIMU TpynnamMu. ['opeHre MeTaHa WM TMpPOMNaH-
OyTaHOBOM CMecH U3 Ta30BOM 3aXUTalku. B3phlB cMecu MeTaHa C XJIOpPOM.

OOGecrBeunBanre OPOMHON BOJBI ATHUJEHOM. Jlemonmmepu3aius MOJIMAITHIICHA.
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[Tony4yenue sTuieHa aeruaparaiuend 3TaHoa.

JlabopaTopHblii onbIT. M3roTtoBneHue monener MOJEKYJN — MPEACTABUTENIEH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX COETUHECHUM.

IIpakTuueckas padora 1. KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCTMHEHUM.
TEMA 2. IPEJAEJIBHBIE YTJEBOAOPO/BI (5 u)

AJIKaHbl. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa.
['omonoruueckuil psii ankaHOB W MX u3oMepus. [IpocTpaHCTBEHHOE CTpOEHUE
MOJIEKYJT aJIKaHOB (B TOM 4mcIie U KoHpopMephl). HoMeHKIaTypa ajikaHOB.
[IpombInieHHBIE CIOCOOBI  MOJIYYEHHUS! aJKAHOB: KPEKUHT HEPTENPOaYKTOB,
peaKkiusi aJKWJIUPOBAHUS, IOJTYyYEHHE CHUHTETHYECKOro OCEH3MHAa, HarpeBaHue
yriaepoaa B atMocdepe Bogopoa. JlabopaTopHble criocoObl MOTYyYEHUS AJIKAHOB:
peakuus Bropua, muponu3 coseit kKapOOHOBBIX KHCIOT CO IIEJI0YaMU, THAPOJIN3
KapOua amOMHUHMS.

@u3nyecKkrue CBOICTBAa aJIKaHOB. B3auMMHOE BIMSAHHE aTOMOB B OpPraHMYECKUX
MoJiekynax. [1onoXuTenbHbl U OTpULIATeNbHBIN UHAYKTUBHBIE 3 (exTrl. [Iporno3
PEaKIMOHHON CMOCOOHOCTM  alKaHOB. MeXaHW3M peaklil  paguKaJIbHOTO
3amenieHud. Peakuuu — paJMKadbHOTO  3aMEUIEHUs: TaJOT€HUPOBAHUE U
HuTpoBanue. Peakunu neruapupoBanusd. Peakiuu okucienus. [[pyrue peakiuu
pa3pylieHueM yriepoHou uenu. [Ipumenenrne ankaHoB HA OCHOBE CBOMCTB.
Huximoankanpl. [OMOJIOTMYECKHN psifi W CTPOCHUE IHUKIOAKIAHOB. Hx
HOMEHKJIaTypa W u3oMmepus. lloHATHE O TPOCTPAHCTBEHHOM HW30MEPHH.
Kondopmeps! niukiorekcana.

CrocoObl MOTy4YeHUs] IMKIOATKAHOB: peKTHPUKanus HepTH, KaTaTuTHIECKOe
JNETUIpUPOBAHUE aPEHOB, BHYTPUMOJIEpYIIsipHas peakius Bropua.

du3nuecKkue U XUMUYECKUE CBOMCTBA IMKIOAKAHOB (PEaKIUU MPUCOCIUHEHUS U
3amenieHus). [[puMeHeHne HUKI0aKaHOB.

Jemoncrpanuu. [lapocTtepKHEBbIE MOAETN MOJIEKYJ AIKAHOB IS WLIKOCTPALMU
cBoOogHOrO BpameHuss Bokpyr cBsism C—C, a Takke 3aCIOHEHHOU
1 3aTOPMOXKEHHOU KoH(popmanui staHa. [lonyueHune mertaHa u3 arerata HaTpus

U TUApOKCcUAa Hatpusa. ['opeHue MeTaHa, MpomnaH-OyTaHOBOW cmecHd, mapaduHa
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B YCIIOBUAX M30BITKAa U HEAOCTAaTKa KUCIOpoAa. B3pbIB cMecu MeTaHa ¢ BO3yXOM.
OTtHolleHHE MeTaHa, MpOoNaH-OyTaHOBOW cMecH, OeH3MHa K OpOMHOM BoJE
u pactsopy KMnOa.

JlabopatopHble onbIThl. M3roToBienre napa@uHUPOBaHHON Oymaru, UCTIbITAHUE
e€ CBOICTB (OTHOIIEHHE K BOJE U XKUpY). OOHapyKeHUe BOJbI, CaXH, YIIEKUCIOrO
ra3a B MPOJIYKTaX TOPEHUS CBEUH.

TEMA 3. HEIIPEJAEJBHBIE YI'JIEBOJAOPO/bI (13 u)

AJIKeHBbI. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl 3THUJICHA.
['oMonoruueckut  psim U U30MEpUS  AIKEHOB  (YIJIEPOJHOTO  CKeJeTa,
reoMeTpuYecKass WU Yuc-mpaHc-u3oMepusi, TOJIOKEHHUsI JBOWHOM  CBA3M,
MexKIaccoBas). HomeHkiatypa ajkeHoB.

[TpombInieHHBIE CIIOCOOBI MOJYUYCHHUS aJTKCHOB: KPEKUHT aJIKaHOB, BXOJSIIUX B
coctaB He(pTHM ¥ MOMyTHOTO HE(PTIHOTO Traza, JETHUAPUPOBAHHE TPEICITbHBIX
YIJII€BOJIOPOJIOB.

JlaGopaTtopHbie CMOCOOBI TOJIYYEHHS] QJIKEHOB: pPEaKUUd SIUMUHUPOBAHUS
(meranmoreHUpoBaHUE),  JErWApaTalus  CIUPTOB W JEraJloreHHUpOBaHUE
UTaJOT€HAJIKaHOB, a TaKXe JEeTrUApOrajJoreHUPOBAHUE TaJOT€HONPOU3BOIHBIX
npeaeabHbIX YIIIeBOA0po10B. [IpaBuiio 3aiiiena.

dusnyecKue CBOMCTBA aJIKEHOB.

B3anMHOe BIIMsIHUE aTOMOB B OpraHUYeCKUX MoJieKyiax. Me3oMepHbIi (D QeKT.
IIporHO3  peakIMOHHOW  CHOCOOHOCTH  alIKeHOB.  MeXaHW3M  peakIui
ANEKTPOGUIBHOTO IPUCOCTUHEHUS.

Peakuuu mnpucOeNUHEHUS  AJKEHOB: TaJOr€HUpPOBAHUE, TUAPUPOBAHMUE,
TUApPOrajoreHupoBaHue, Tuaparanus, nonumepusanus. [IpaBuno MapkoBHHUKOBA.
Peakuuu oxucnenuss ankeHoB KMnOs (peakuusi Barnepa) B BOmHOW U
CepHOKHUCIOM cpene. [I[pumeHeHne aJTKeHOB HA OCHOBE CBOMCTB.
Bricokomoiekyasipabie  coennmHeHusi. (CTpoeHHE MOJMMEpPOB: MOHOMED,
MOJIUMED, DJIEMEHTAPHOE 3BEHO, CTENEHb MOJUMEPU3AIIUU.

JIunelinble, pa3BeTBIEHHbBIE U CETUYATHIC (CIIUTHIC) MoTUMepbl. CTepeoperysipHbie

Y HECTEPEOPETYIIAPHBIE TTOJIMMEPHI.
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OTHOILIIEHUE TOJUMEPOB K HArpe€BaHUIO: TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIC
MOJIUMEPBL.

[Tonumepsl Ha OCHOBE STUJIEHOBBIX YTJIEBOAOPOIOB u 104
MIPOU3BOIHBIX: TTOJIMAITUIICH, MOJUIIPONUIICH, MOTUTETPAPTOPITUIICH

Y TMOJIMBUHUWIXJIOPUL.

Aaxkaauenbl. Kiaccudukaius JTUEHOBBIX YIJIEBOAOPOIOB: HU30JUPOBAHHEIE,
KyMYJIUPOBAHHBIE U COMPSIKEHHBIE.

Homenknatypa u wu30Mepus JHEHOBBIX  YIVIEBOJAOPOAOB  (MeXKIaccoBas,
YTJIEPOJHOTO CKEJIETa, B3AaUMHOTO MOJIOKEHUS KPATHBIX CBA3EH, TEOMETPUUECKAs ).
Ctpoenne conpsKEHHBIX alKaJIueHOB.

Crnioco0sI MOJTy4YeHUs aJIKAIMCHOB: JIETUJIPUPOBAHUE aJIKaHOB,
peakius Jlebenena, neruaporaloreHUPOBAHKE TUTAIOTCHAIKAHOB.

®u3nYeCcKue CBOMCTBA JIMEHOBBIX YTJIEBOAOPOJOB. XHMHYECKHE CBOMCTBA
IUEHOBBIX  YIJIEBOJOPOJOB:  pEaKIUMU  MPUCOCIWHEHUS, OKUCICHHUS U
NOJIMMEpPHU3allud — U OCOOCHHOCTH MX MpoTekaHusi. HaxoxxneHue B mpupoje u
IPUMEHEHHE AJIKaJUEHOB. TepIeHBI.

Onacromepsl. HarypanbHblil Kaydyk, Kak MPOAYKT IMOJMMEPHU3ALMUN H3OIPEHA.
Cunrernueckue Kayuyku: OyragueHoBwlii kayuyyk (CBK), nuBMHMIIOBBIH,
W30IPEHOBBIN, XJIOPOTIPEHOBBIN, OyTaIUeH-CTUPOIbHBIN. Bynkanuzamus
Kay4yKOB: p€3UHBI M 20OHHUT.

AJIKMHBI. DJIIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI allETUIICHA.
I'omonoruueckuid psii ¥ U30MEPUST AIKUHOB (YIJIEPOAHOTO CKEJETa, MOJ0XKEHUs
TPOMHOM CBS3M, MEXKIaccoBasi). HoMeHKkI1aTypa ajqKkuHOB.

CriocoObl TIoNTydeHUs alKWMHOB: MUPOJIA3 METaHa (B TOM YHCIIE M OKUCIUTEIHHBIN
MUPOJIU3 TPUPOJAHOTO Trasza), KApOWUIHBIA METOJ, JIeTUAPOrajJoreHHUpPOBAHUE
JIATAJIOT€HAJIKAHOB, B3aMMOJICCTBUE COJIEM allETUJIEHOBBIX YIJIEBOJOPOAOB
(aleTUIEeHU0B) C TaJIOreHATKaHAMM.

@u3nYeCKue CBOMCTBA ALETUIICHOBBIX YIJIEBOAOPOJOB. XUMHUUYECKHAE CBOWCTBA.
Peakuun MIPUCOETUHEHUS (runpupoBaHue, rajoreHupoBaHue,

THAPOTAIIOTEHUPOBAHUE, THApaTallks, TpUMEpHU3alMs aIreTuieHa). Peakius
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Kyueposa u mpaBwiio DnbrexkoBa. KucinoTHele cBOMCTBA alKUMHOB. ALIETHIICHHIBL.
Oxkucnenne ankuHOB: pactBopoM KMnO4 u ropenue.

O6nacT TpUMEHEHUs aleTWIeHa Ha OCHOBE ero cBoilcTB.  IIpuMmeHeHue
rOMOJIOTOB areTuieHa. [lonumepsl Ha OCHOBE alleTUiIeHa. BUHWIIaeTUIIEH.
Jemonctpanuun. O0bEMHBIE MOJIETTU YuUC-, MPAHC-U30MEPOB alKkeHoB. [lonyyenue
ATWJIEHA M3 3TAHOJA U J0KAa3aTeJIbCTBO €ro HEMPEAEeNbHOIO CTPOEHUs (peakuuu
¢ OpomHO# Bojoit u pactBopoM KMnOs). OGeciBeunBaHue 3THICHOM OPOMHOI
BOJbI M pacTBOpa MepMaHraHata kanus. ['opeHue sTuneHa. BzaumopelictBue
AJIKAaHOB M AJIKEHOB C KOHLEHTPUPOBAHHOW CEPHOU KUCIOTOW. Monaenu MoJIeKyIl
aJKaJMEHOB C  HW30JHUPOBAHHBIMHM, KYMYJIMPOBAHHBIMHU M CONPSIKEHHBIMU
JBOMHBIMU CBA3sMH. Koarymisius MIIEYHOTO COKa KaydyyKOHOCOB (MoJiodas,
onyBaHuMka wuiu (Qukyca). Jemonmumepusamus Kaydyka M JI0Ka3aTEIbCTBO
HAJIUYMS JIBOMHBIX CBSI3€H B MOJIEKYJIaX MOHOMEPOB (peakiuu ¢ OpOMHOMN BOIOM
u pactBopoM KMnO.). Osnakomienue ¢ Kosuiekimed «Kaydykn W pe3uHbI».
[lonyyenue anerwiena u3 kapOupga kanbliusg. OOBEMHBIE MOJAETU AJKUHOB.
B3anmopelictBue areTwieHa ¢ OpoMHOW Bojoil. BzammojeiicTBue arerusieHa
¢ pactBopoM KMnO,. I"'opeHue aneruiiexa.

JlabopaTtopHble onbIThbl. O3HAKOMJICHUE C KOJUIEKIIMEW MOJMMEPHBIX 00pa3lioB
IJIaCTMACC U BOJIOKOH.

IIpakTuyeckass padora 2. IlonyyeHue MeTaHa M 3TWICHA M MCCICAOBAHHE HX
CBOMCTB.

TEMA 4. APOMATUHYECKHUE YIJIEBOAOPO/BI (7 1)

Apenbl. IlepBble cBemeHus 00 apoMaTudyeckux coenuHeHusx. CrTpoeHue
MOJICKYJIbI OC€H30J1a: €IWHAasl /-3JIEKTPOHHAs CHUCTeMa, WA apOMaTHYECKUI
CEKCTET.

'omonornuecknii psa. M3oMmepus B3aMMHOIO PAaCIONIOKEHHS 3aMECTUTENEH B
6en3obpHOM Komblle. HoMmenkmnatypa apenoB. Kcunosmsr.

[TpompblinuieHHbIE CIOCOOBI MOTYyYEeHHs] O€H30J1a U €ro TOMOJIOTOB: apoMaTHh3alus
aJIKaHOB U LIMKJIOAJIKAHOB, TPUMEpHU3alus alleTuieHa (peakuus 3eIMHCKOTO).

JlaGopaTopHbie CcrOCOOBI MOTYUYEHHS] apeHOB: AJKWIMPOBaHUE OEH30Ja, MUPOJIU3
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COJIEH aPOMATUYECKUX KUCIIOT.

®duznyeckue cBoOWCTBa apeHoB. IIporHo3 peakurOHHOW CHOCOOHOCTH ApPEHOB.
Peakiuu »nekTpoGUIBHOIO 3aMEUIeHUs] M MX MEXaHHU3M: TajloreHUpOBaHUE,
ankunupoBanue (peakuus Opunens—Kpadrca), HUTpoBaHuE, CyIb(pUpOBaHUE.
Peakunn npucoenuHEHMs: THUAPUPOBAHME, paJUWKAIbHOE TaJOT€HUPOBAHUE.
Peakuuu oxucneHnus.

Tonyon, xak romoinor OeH3zona. (OCOOEHHOCTM  XMMUYECKHX  CBOWCTB
ankui0eH3ooB. OpUEHTaHThl NEPBOrO W BTOpPOro poja. B3aumHoe BiusHME
aTOMOB B MOJIEKYJIaX aJKWJIOEH30JI0B Ha MpUMEpe peakluu 3aMelleHus. Peakuuu
okucneHusd. [[pumeHeHne apeHOB Ha OCHOBE X CBOWCTB.

JMemoncTpanuu. IllapoctepkHeBbie U 00bEMHBIE MoOjaenu O€H307la U €ro
roMosoroB. PactBopenne B 6€H30J1€ pa3IMYHBIX OPraHUYECKUX U HEOPTaHUYECKHUX
BEIECTB (Hampumep, cepbl, noaa). O3HakoMieHHEe ¢ (U3MUYECKUMHU CBOHMCTBAMHU
O6enzona (pacTBOPUMOCTh B BOJ€, IUIOTHOCTh, TeMIepaTrypa IUIABICHUS —
BBIIEpKUBAHUE 3allasHHON aMIylbl ¢ OeH30JloM B OaHe co JyblaoMm). ['opeHue
OeH30sla Ha CTEKIsSHHOM mamouke. OTHomieHHWE OeH30jla K OpOMHOW BOje
u pactBopy KMnOs. HutpoBanme Oenzona. OTHOIIEHHE TOJyoJla K BOJIE.
PactBopeHune B Toiyosie pa3iu4HbIX OPraHUYECKHX U HEOPraHMYECKUX BEIIECTB
(manmpumep, cepsl, uoma). OOecuBeunBaHue TOIyosoM pacTtBopa KMnO4
1 OPOMHOM BOJIBI.

TEMA 5. IPUPOJHBIE HCTOYHUKU YTJIEBOAOPOIOB (5 u)
Ipupoausbiii ra3 u nonmyTHbIM HeTsAHON ra3. [IpupoaHblii ra3 U €ro cocras.
IIpoMBIIUIEHHOE UCITOJIB30BAaHUE U NIEpepadOTKa MPUPOIHOIO rasa.

[lomyTHBIE HETSIHBIC Ta3bl U UX MepepadboTka. PpakIUu MOMYyTHOTO HEMTIHOTO
rasa: ra3oBblii OCH3UH, IPONaH-0yTaHOBAask CMECh U CyXOH ras.

He¢gtb. HedTh, kKak mNpuUpOHBIA HCTOYHHWK YTIEBOAOPONIOB, €€ COCTaB H
(dbu3HUIeCKre CBOMCTBA.

VYrieBogopoabl Kak MpeaMeT MEXIYHapOJHOTO COTPYJHUYECTBA M BaKHEHIas
OTpacyb 3KOHOMUKH Poccum.

[Tpombiniennas nepepaborka HedTu. Pextudukanus (ppakuroHHass IEPEroHKa).
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Opakiun HedTU: OEH3MHOBAs, JHUIPOUHOBAs, KEPOCHHOBAas, Ta30Mib, Ma3yT.
ConspoBbie macna. Bazemun. Ilapadun. ['ynpon. KpekunHr HedTenpoayKToB:
TEPMUYECKUM, KATaIUTUYECKUN,  TUAPOKpeKHHr. Pudopmunr. Huknuzamms.
Apomaruzanus. JleToHamoHHast CTOMKOCTh OeH3uHa. OKTaHOBOE YUCIIO.
Kamennbiii  yroub. IIpomblnuieHHass mnepepadoTKa KaMEHHOIO  YIUIAL.
Haxoxxnenue B mpupojie U COCTaB yrieil: KaMEHHBbIH yrojb, aHTpauuT, Oypbli
yroJb.

KokcoBaHue 1 €ero npoayKThl: KOKC, KAMEHHOYTOJIbHAsI CMOJIa, HAJICMOJIbHAS BOJA,
KOKCOBBIH ra3. ['azudukanus yriusa. BoasHoii ra3. Katanuruueckoe rupupoBaHue
YTJIA.

TEMA 6. THAPOKCUJICOAEPKAIINE OPTAHUYECKHUE BEIHIECTBA
(11 )

Crmuptel. IloHsTue o cnuprax, HcTOpusd UX Hu3ydyeHUs. DyHKIHOHAIbHA
TUAPOKCUIIbHAS PYIIIA.

Knaccudukanus cnupToB: 1O TUIY YIVIEBOAOPOJHOTO paaukana (IpeleibHbIE,
HENpeIeIbHbIe, apOMaTUYECKUE), TI0 YUCIY THAPOKCWIBHBIX T'PYII B MOJEKYJIE
(ogHO- M MHOIOATOMHBIE), IO THIYy YIJIEPOJHOTO aToMa, CBSI3aHHOTO C
TMIPOKCUIIBHOM IPYIIION (IIEPBUYHBIE, BTOPUYHBIE, TPETHYHBIE).

ONEeKTpOHHOE M NPOCTPAaHCTBEHHOE  CTPOECHHE  MOJEKYd  CIUPTOB.
['oMomornueckuii  psii OPENENbHBIX — OJHOATOMHBIX  cnupToB. M3omepus
(monoxxenust GyHKIUOHAIBHOM TPYIIIBI, YIJIEPOJHOIO CKEJeTa, MEeKKIIaccoBasi) U
HOMEHKJIATypa aJIKaHOJIOB.

OOmue cnocoObl TMOJMY4YeHHsI alKaHOJIOB: THJIpaTalus ajlKeHOB, THAPOJIU3
rajJloreHalKaHoB, BOCCTAHOBJIIEHHE KapOOHWJIBHBIX coenuHeHud. CrnocoObl
ITOJIyYEHHNs HEKOTOPBIX AJIKAHOJIOB: METUJIOBOTO CIIMPTa — PEAKIUEN IIEI0YHOTO
TUAPOIN3a XJIOPMETaHAa M W3 CHUHTE3-Ta3a; JTUJIOBOTO CIMPTAa — CIHMPTOBBIM
OpOo’keHUEM TIIIOKO3bI U THpaTaluell 3TUjIeHa; MpornaHosa-1— BoccTaHOBIEHUEM
IPONUOHOBOTO  ajbAeTu]a; MpOIMaHoJa-2 — TUAPUPOBAHUMEM  aleToHa U
rupaTalnyei mponuicHa.

dusnyeckue cBoMcTBa cnupToB. BomoponmHas cBsa3b. [IporHos peakimoHHOM
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CIIOCOOHOCTU TPENIENbHBIX OJHOATOMHBIX CIHUPTOB U €r0 MOATBEPKICHUE TMPU
PacCMOTPEHUH XMMHUYECKUX CBOMCTB CIHUPTOB: KHUCIOTHBIE CBOMCTBA, PEaKIUU
HYKJICO(QUIBHOTO 3aMEIIeHUs] C TaJOoreHOBOJAOPOJaMHU, MEXKMOJICKYJIsIpHas U
BHYTPUMOJIEKYJISIpHAsE AerujapaTanus (IoJydyeHHUe MpPOCThIX 3(UPOB U AJKEHOB),
peaKkIuu AETUAPUPOBAHUSI, OKUCICHUS U dTepUPUKAIIIU.

Husmme wu Beiciine (kupHble) cnupThl. CHHTETUYECKHE MOIOIIUE CPEACTBa
(CMC). Ob6nacTu mpUMEHEHUs] METAaHOJIa Ha OCHOBE €ro CBOMCTB. TOKCHYHOCTH
meranona. OOjmacTd TPUMEHEHMs] STUIIOBOTO CIHUPTAa HAa OCHOBE €ro CBOWMCTB.
AJIKOT0JIU3M KaK COIMaIbHOE SBJICHUE U €ro NMpoduiIakTHKA.

MHoroaTroMHble COUPTbI. ATOMHOCTh CHOUPTOB. [JIMKOIW ¥  TJIMIICPUHBI.
N3omepusi, HOMEHKIIaTypa W MOJyYeHUEe MHOTOATOMHBIX cIUPTOB. OCOOEHHOCTH
XUMUYECKUX CBOHMCTB MHOTOATOMHBIX CHHUPTOB. KauecTBeHHass peakius Ha
MHOT'OaTOMHBIE CITUPTHI.

OTUNIEHIIUKOIb U TJIMLEPUH, KaK MPEACTABUTEIN MHOTOATOMHBIX CIHPTOB. Mx
IPUMEHEHHE.

®enonbl. CocTaB M CTpOEHHE MOJEKYNIbl (eHona. ATOMHOCTH (PEHOJIOB.
["'oMonorudeckuit psiji, U30Mepusi U HOMEHKIATypa (HEeHOJIOB.

Crnioco0s1 monydeHus: (heHoa: U3 KaMEHHOYTOJIBHOM CMOJIbI, KYMOJIBHBIA CITOCO0,
U3 raJOr€HapeHOB U METOJIOM ILEIOYHOTO TUIABA.

dusndeckne cBoHCTBa (EHONIOB. XHUMHYECKHE CBOMCTBa (DEHOJA: KHCIOTHBIC
CBOICTBA, OKUCIICHUE, PEAKIIUU dIEKTPOPUIHLHOTO 3aMeIIeHUs (TaJOreHuPOBaHUE,
HUTPOBAHUE), TOJTUKOH/ICHCALIHS.

KauectBennbie peakiiuu Ha ¢eHON: ¢ OpOMHONM BOJONM W PacTBOPOM XJIOpHIA
xeneza(lll). [Ipumenenue henomnos.

JemoncTpamuun.  [IlapocTepKHEBbIE MOJEIA  MOJIEKYJT  OJIHOATOMHBIX
Y MHOTOATOMHBIX CHUPTOB. @Pu3MUEeCKHE CBOWMCTBA 3TaHOJA, MpomnaHona-l,
Oyranomna-1. BzaumopeiictBue Hatpus co cnupToM. B3ammomeiicTBue crnmpra
C PacTBOpPOM JMXpomaTa Kaius B cepHod kuciote. [lonyyenue crnoxHoro sdupa.
[Tonyyenune »stuieHa u3 dtaHosa. CpaBHEHHME pPEaKUHUW TOPEHUS 3THUIOBOTO

U nponwioBoro cnuptoB. OOHapyKeHHE STUJIOBOTO CHUPTA B  PA3IUUYHBIX
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MPOAYKTax € MOMOIIbI HOA0POpMHON mpoObl. B3aumopeiicTBue riauuepuHa
co ceexxeocaxaeHHbIM CU(OH),. Pacno3HaBaHue BOJHBIX pacTBOPOB TIIMLIEPUHA
1 3TaHona. OTHOLIEHUE STUJICHTJIMKOJS W TJIUUEPHHA K BOJE M OPraHMYECKHUM
pactBopuTesiM. PactBopuMocTh ¢deHONa B BOJAE MPU OOBIYHONW M TOBBIIICHHON
Temreparypax. BeitecHeHue ¢eHona u3 QeHossiTa HaTpUsl YroJAbHOM KHCIOTOM.
KauectBenHble peakiuu Ha ¢eHon: oOeclBeYMBaHHE OPOMHOM  BOJBI
u ¢ pactBopoM FeCls. ObecuBeunBanue denona pacrsopom KMnOa.
IIpakTnyeckas padora Ne 3. MccnenoBanue CBONCTB CIUPTOB.

TEMA 7. AJIBJAETW/IbI U KETOHBI (7 4)

Aabaeruabl. AlbJIeTuabl KaK KapOOHWIbHBIE OpraHnyeckue coenunenus. Cocras
UX MOJIGKYJl W DIJIEKTpOHHOE cTpoeHue. [‘oMonorudeckuilt psna, u3oMepus
Y HOMEHKJIaTypa aJlbJIerU/I0B.

CrocoObl  MONy4YeHUsl: OKHUCJIEHHE COOTBETCTBYIOIIMX CIUPTOB, OKHCIICHHE
yriaeBoaoposioB (Bakep-mporiecc), ruapaTtanus ajikKHHOB, MUPOIH3 KapOOHOBBIX
KHUCJIOT WM UX COJIEH, HIEIOYHON THAPOIN3 TUTaJIOr €HAJIKAHOB.

dusnyeckue CBOMCTBA aiubJeruioB. [IporHo3 peakmoOHHOW CHOCOOHOCTH
anbAETHI0B. XUMUYECKHE CBOMCTBA: PEAKIMU MPHUCOECIUHEHUS (LIMaHOBOAOPOAA,
ruapocyibduTa HaTpus, peakTuBa [ puHBApa, THAPUPOBAHUE), PpEAKIIUU
OKHCJIEHUS (CepeOpsHOTO 3epKajma W komiuiekcamu  meau(Il)), peaxuun
KOHJEHCAlMM  (QJIb0JIbHASS W KPOTOHOBAsi, C Aa30TUCTHIMU OCHOBAHUSIMH
Y NIOJINKOHJEHCAIUN ), PEaKIUU 3aMEILIEHUS 10 OL.-YTJIEPOJHOMY aTOMY.

Keronbl. Keronsl kak kapOoHMIbHBIE coenuHeHUs. OCOOEHHOCTHM cocTaBa U
AJIEKTPOHHOT'O CTPOEHUS UX MOJIEKYII.

["omonornyeckuil psii, U30Mepusi U HOMEHKJIaTypa KeToHOB. CriocoOb! MOTydeHHUs
KETOHOB.

duznyeckre CBOMCTBAa KETOHOB. [IpOrHO3 peakimoOHHOM CITOCOOHOCTH KETOHOB.
XVWMHUYECKHE  CBOWCTBA:  peakUuu  MPUCOEIMHEHHs  (IMaHOBOAOPOJA,
ruapocynbduTa HaATpusi, peakTuBa ['puHbsIpa, TUAPUPOBAHUE), PEAKIIUU

OKHCJICHMSI, PEAKI[MU 3aMELIECHUS 10 O-YTJIIEPOJHOMY aTOMY.
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Jemonctpanuum. [lapoctepxueBsie u Ctroapra—bpurieda Moaenu anbaeruaos.
Oxucnenue OeH3abaeruaa KHUCIIOPOIOM BO3/yXa. [Tonyuenue
dbeHondopmMaIbAETUAHOTO TOJIUMEDPA.

JlabopatopHbie onbIThl. [lonyuyeHue yKCycHOTO anbJeTU/Ia OKUCICHUEM
sraHona.  O3HakomiieHHe ¢ (U3UYECKUMU  CBOMCTBAMHM  aJibJETHJIOB
(ameTanpaernia W BOJHOTO pacTtBopa ¢opmanbaeruna). Peakuus «cepeOpsiHOTO
3epkana». Peakuusi c rugpokcugom wMenu(ll) mpu nHarpeBanuu. OTHOIIEHUE
aleToHa K BoJie. AIIETOH KaK OPraHUYeCKUI paCTBOPUTEIIb.

IIpakTuueckas padora 4. VcciienoBanue CBONCTB aJIbJIETUIOB U KETOHOB.
TEMA 8. KAPBOHOBBIE KUCJIOTBI 1 UX TPOU3BOJHBIE (13 u)
KapoonoBble kucaornl. [lonsarrne o kapOoHOBBIX KucioTax. Kriaccudukaims
KapOOHOBBIX KHUCJIOT: IO TMPUPOJE VYIIEBOAOPOJHOIO paJuKaiga, IO YHUCTY
KapOOKCWJIbHBIX ~ TPYII.  DJEKTPOHHOE M  MPOCTPAHCTBEHHOE  CTPOCHHE
KapOoKcmIbHOU rpynibl. KapOoHOBBIE KMCIOTHI B IPUPO/IE.

['oMonoruveckuit  psig  MOpeaeiabHbIX OJHOOCHOBHBIX KapOOHOBBIX — KHCIOT.
N3omepust 1 HOMEHKIIATYpa.

[Tonyyenne kapOOHOBBIX KHUCJIOT OKHCJICHHUEM aJKaHOB, AJIKEHOB, MEPBUYHBIX
CIIUPTOB U aJbAETUIOB, a TAKKE TUAPOIU30M (TPUTAIOr€HAIKAHOB, HUTPUIIOB).
[Tomydyenne MypaBBMHOM KHCJIOTHI B3aMMOJCWCTBHEM THAPOKCUIA HATPUS C
okcusoMm yriaeposa (II), ykcycHoM — KapOOHMIMPOBAaHUEM METHUIIOBOTO CITUPTA U
Opo’KeHHEM 3TaHOJIa, MPOTMTMOHOBON — KapOOHWIMPOBAHUEM ATHIICHA.
dusnyeckue CBONCTBa KAapOOHOBBIX KHUCJIOT, OOYCIOBIEHHBIE MOJSPHBIMH
MaccaMH ¥ BOJOPOJHBIMU CBSI3sIMU. [IpOTHO3 XMMHUUYECKHX CBOMCTB KapOOHOBBIX
kuciaoT. OOume cBOWCTBa KUCIOT. Peaknuu 1o yrieBOAOPOAHOMY paJvKaiy.
O6pazoBanne (QYHKIMOHAIBHBIX MPOU3BOAHBIX. Peakuus srepudukanu.
OO6pa3oBaHue rajJloreHaHTUAPUIOB, AaHTUJIPUIOB, aMUIOB, HUTPUIIOB.

MypaBbuHasi W  yKCyCHas KHUCJOTbI, KaK TPEACTaBUTEIN MPEeAEbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCJIOTHI. [lanbMUTHHOBAS U CTEAPUHOBAsI KUCIOTHI,
KaK MpeACTaBUTENIN BBICHIUX MPEAEIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT.

AKpI/IJIOBaH N MCTAKPWJIIOBAA KHUCIIOTBI, KaK IIPCACTABUTCIM HCIPCACIbHBIX
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OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. OJIEMHOBas, JIMHOJIEBAs U JIMHOJIEHOBAs, KaK
MPEJACTABUTENIU BBICHIUX HEMPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
ben3oiiHas u caMuuiaoBasi, Kak MPEeACTABUTENN aPOMATHUYECKUX KapOOHOBBIX
KUCIOT. JIByXOCHOBHBIE KapOOHOBbIE KHCIOTHl Ha TNpPUMEpPE IIABEJIEBOM.
[Ipumenenue u 3HaUeHUE KAPOOHOBBIX KUCIIOT.

Coun kapOoHOBbBIX KHucJa0T. MbLia. [lonyueHnue coneil kapOOHOBBIX KHUCIOT Ha
OCHOBE OOIIMX CBOWCTB KHUCJOT: B3aMMOJIEUCTBUEM C AKTHBHBIMU METaJUIAMH,
OCHOBHBIMH OKCHJIaMH, OCHOBAHUSMH WM COJISIMHU. [lonyuyenue coneu
KapOOHOBBIX KHCJIOT IIEJIOYHBIM THUIPOJIM30M CIIOXKHBIX 3(HUpoB. XUMUYECKHUE
CBOICTBa coJjieil KapOOHOBBIX KHCIIOT: THJIPOJIM3 MO KAaTUOHY, Peakluyd MOHHOIO
oOMeHa, MUPOJIU3, DJIEKTPOJIU3 BOJHBIX pacTBOpoB. Mputa. XKécTkocTh BOABI U
cnocoOnl €€ yctpanenus. [Ipumenenue cosneil KapOOHOBBIX KUCIOT.

Caoxnble 3¢upsbl. CtpoeHue MOJIEKYJ, HOMEHKJIATypa W HU30MEpHUs CIOKHBIX
a¢upoB. Mx dusndeckue cpoiictBa. CrnocoObl TOJYYEHUS CIIOXKHBIX 3(PHUPOB:
peakuus dSTepudUKalUU, B3aUMOJIEUCTBHE CIHPTOB C aAHTHAPUIAMU WU
raJOreHaHrupuaMyu KHUCJIOT pEeaKlueldl MOJIMKOHIACHCAMM Ha IpUMepe
NOJIy4eHUs ToNudTHWIeHTepedTanaTta. XUMHUUECKHE CBOMCTBA CIOXKHBIX 3(QUPOB:
ruaposiu3 u ropenne. [IpuMenenre ciaoKHbIX 3(UpOB.

Bocku u sxupbl. Bocku, X cTpoeHHe, CBONCTBA U KIaCCU(DHUKAIIHS: PACTUTEIbHBIC
Y )KUBOTHBIE. bruonoruyeckas poiib. JKupel, UX CTpPOCHUE U CBOMCTBA: OMBUICHHE,
TUAPUPOBAHUE PACTUTEIBHBIX JKUPOB. buonornueckas poib KUPOB. 3aMeHa
KUPOB B TEXHUKE HEMUIIEBBIM CHIPHEM.

JMemonctpanuu. [llapocrepxxkuessie u Ctroapra—bpurieda Moaenu aabaeruioB.
Oxucnenue OeH3zanpaeruaa KHCJIOPOJIOM BO3/lyXa. [lonyuenue
denondopmanpaerngHoro monumepa. [llapocTepkHeBbIE MOIETM  MOJEKYI
KapOOHOBBIX KuCHOT. Tabmuma «Kmaccudukamumss KapOOHOBBIX — KHCIIOTY.
dusnueckue CBOMCTBA JTaHONa, mpomnaHona-l, OyraHona-l. Ilomyuenue
yKkcyHouzoammioBoro 3dupa. Komnekuusi opranudeckux KuciaoT. OTHOLIEHUE
MpeAeabHBIX U HEMPEAEIbHBIX KUCIOT K OPOMHOM BOJIE U PacTBOPY NEpMaHIraHaTa

kanus. [lomyuenne mbuta u3 xupa. CpaBHEHHE MOKOIIUX CBOMCTB XO3MCTBEHHOTO
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Mbuta 1 CMC B x€ctkolt Boae. Komneknust crnoxubix 3¢upos. [llapoctepxkHeBbie
MOJIEIM MOJEKYJ CIOXHBIX 3(QUPOB U H30MEPHBIX UM KapOOHOBBIX KHUCIOT.
[TonyueHne nOpUATHO NAXHYIIETO CIOXKHOTO 3dupa. OTHOIIEHUE CIUBOYHOTO,
MOJICOJIHEYHOI'0, MAIIMHHOTO Macejl U MaprapuHa K BOJHBIM pacTBOpam Opoma
u KMnOa.

JlabopatopHbie onbIThl. O3HaAKOMIIEHHE C (PU3NYECKUMH CBOMCTBAMH HEKOTOPBIX
IpeAebHBIX OJHOOCHOBHBIX KHCJOT: MYpPaBbUHOM, YKCYCHOHM, MAacJsSHOM.
OTHOLIIEHUE pa3IMYHBIX KHCJIOT K BojAe. B3zamMmojeicTBHE pacTBOpa YKCYCHOM
KuciaoTel: ¢ MeTamuioM (Mg wimu Zn); okcumom meramia (CuQ); ruapokcumaom
metamia (Cu(OH), wmu Fe(OH)s), combio, (NazCOs u pactBopoM MbLIa).
O3HakoMiieHHe ¢ oOpaslamMu CIOXKHBIX 3¢PupoB. OTHOIIEHHUE CIOXHBIX A(PUPOB
K BOJIC M OpPraHWYECKHM BellecTBaM (KpacutessiM). BriBejeHue KUPHOTO ISITHA
C TIOMOIIIBIO CIIOKHOTO 3¢upa. PacTBOPUMOCTH KUPOB B BOJIE€ M OPraHUYECKHUX
pPacTBOPUTENSX.

IIpakTnueckas padora 5. VccienoBanue CBONCTB KapOOHOBBIX KHUCIOT M HX
POU3BOJHBIX.

TEMA 9. YTJIEBO/bI (10 u)

Yraesoabl. CocTtaB MOJIEKYJI YIVIEBOJIOB M UX cTpoeHue. Kiaccudukarus
yIJI€BOJ0OB: MOHO- JH-, OJIUTO- W TOJUCAaXapuabl; KETO3bl U aJbJ03bl; TETPO3HI,
IIEHTO3bl, IeKco3bl. BoccTaHaBinuBaromMe UM HEBOCCTAHABIMBAIOLIWE YIJIEBOJBI.
buonorudeckas poyib yrieBoAOB U 3HAUCHHUE B KU3HU YEIIOBEKA.

Monocaxapuapl. CTpoeHHE MOJEKYJIbl W (HU3WYECKHe CBOWCTBA TIIFOKO3HI.
[Huknuyeckne GHOpMBI TIIOKO3bI U UX OTPAKEHHE C MOMOIIbI0 GopMyn Xeyopca.
['muko3uanbli  TUApokcun. o-D-rmioko3a u  f-D-rmoko3a. Tayromepust kak
pe3yabTaT PaBHOBECHS B PACTBOPE TIFOKO3BI.

[Tonyyenune rmroko3bl. @oToCHMHTE3. XMMHYECKHE CBOMCTBA: pPEAaKUUH IO
anbJACTUIHOW W TO TUAPOKCUIBHBIM TpynmnaMm. CHupTOoBOE, MOJOYHOKHCIOE
Y MACIITHOKUCII0€ OpOKEHUS TITHOKO3BI.

O®pykTo3a Kak wu3oMmep IIOKo3bl. CTpykTypa M (U3HMYECKHE W XUMHUYECKHUE

CBOICTBA.
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Jucaxapuabsl. CrpoeHne wmousekyn aucaxapuno. Caxapoza. Haxoxxnenune B
npupoze. IIpousBoacTBo caxapossl U3 caxapHOM CBEKIIBI. XMMHUYECKUE CBOMCTBA
caxapo3sl. JIakTo3a 1 ManpTO3a Kak H30MephI caxapo3bl. VX CBOMCTBA M 3HAYCHHE.
Homucaxapuabl. CtpoeHue woiiekyn nonucaxapuaoB. Kpaxman. CoctraB u
CTPOCHHME €ro MOJIEKYJ. AMWIO3a U aMWIONEKTUH. XUMHUYECKHE CBOWCTBA:
TUAPOIN3 M KadeCTBEHHass peakuus. HaxoxkneHwe B mpupoae, NOIY4YEHUE
Kpaxmaja U ero npuMeHeHue. bruomornueckas poib Kpaxmana.

CrtpoeHnue MoJeKyn LeiUToa03bl. CBOMCTBA LEUIION03bI: 00pa30BaHUE CIOKHBIX
5(GUpPOB U MPOAYKTOB aJTKUIMPOBaHUs. HUTpAThI U arieTaTsl HEJUTI0I03bl — OCHOBA
MOJIYYEHHUsI B3PHIBUATHIX BEIIECTB U HMCKYCCTBEHHBIX BOJIOKOH. HaxokneHue B
npupoje u e€ Guonornyeckas posb. [[pumMeHeHre HeuToI03bI

JemoncTpanuu. O0pa3ipl yriieBoaoB U uzaenuil u3 Hux. IlodyueHnue caxapara
KaJIbLIUSI M BBIJEIEHUE caxapo3bl M3 pacTBopa caxapaTa Kaublus. Peaknus
«CepedpSTHOTO 3epKaa ISl TII0K03bl. Peakiuu ¢ GyKCUHCEPHUCTOM KUCIOTOM.
OTHOIlIIEHHE PACTBOPOB caxapo3bl M MaiabTo3bl K ruapokcuay wmeau(ll).
O3HakomiieHHe ¢  (U3MYECKMMH  CBOMCTBaMHM  Kpaxmana.  [lomydyenue
KpaxMaJlbHOTO  Kieicrepa. O3HakomieHHE C  (DU3MYECKUMU  CBOWCTBAMH
1esutono3sl. [lomyyeHne HUTPATOB UEIUTIOIO3bI.

JlabopatopHble onbIThbl. O3HAKOMJIEHHE ¢ (PU3NYECKUMH CBOMCTBAMU TITIOKO3BI.
B3aumoperictBue riatoko3sl ¢ TuapokcuaoMm meau(ll) mpu komHaTHOM TeMmepaType
Y Ipu HarpeBaHuu. KUCIOTHBIN rugponu3 caxapossl. KauecTBeHHas peakuus Ha
KpaxMall. O3HaKOMIJIEHHE C KOJUIEKIIMENW BOJIOKOH.

IIpakTuuyeckas padora 6. MccinenoBanne CBOMCTB YIJIEBOIOB.

TEMA 10. ASOTCOAEP KAINME OPTAHUYECKUE COEJUHEHMUSA (15
4)

Amunbl. [lomstne 00 amwnax. Krnaccudukamuss aMuHOB: TIO  YHCIY
YIJIEBOJIOPOJIHBIX PaJUKaIOB (TIEPBUYHBIE, BTOPUYHBIC, TPETHUYHBIE) U MO HX
npupojie (anudarndeckrue, apOMaTUYECKUE U KUPHO-APOMATHUECKHUE).
DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aMUHOB. ['oMoJornueckui

psAl, UW30MEpHsT W HOMEHKJIATypa MpedeNbHbIX alu(paTUYECKUX aMHUHOB.
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['omonoruueckuii psi, U30MEPUS U HOMEHKJIATYpa aApOMATUYECKUX aMUHOB.
CnocoObl monyyeHus anugaTuyecKuX aMUHOB: B3aUMOJCHCTBHEM aMMHUaKa CO
CIIUPTAMU, B3aMMOJCHUCTBUEM TaJOr€HAJIKAHOB C aAMMHAKOM, B3aWMOJICHCTBHEM
COJIEN AJIKMJIAMMOHHUS CO MIET0YaMU

Croco0nbI MoayYeHusl apoMaTUYECKUX aMUHOB: BOCCTAHOBJIEHUEM apOMAaTHUUYECKUX
HUTPOCOEIMHEHUH (peakiys 3UHUHA), B3aUMOJICHCTBUEM apOMaTHYECKUX aMUHOB
C rajicHaJJKaHaMH.

[IporHo3 peakIMOHHOW CIMOCOOHOCTM aMHHOB Ha OCHOBE WX DJIEKTPOHHOIO
cTpoeHusd. XUMHUUYECKHE CBONCTBA AMHUHOB, KaK OPraHUYECKUX OCHOBAHUM.
Peakiiuu 25eKTpoPUIBHOTO 3aMeIIeHUsT apoOMAaTHYECKUX aMHHOB, Peakuuu
OKHCIieHus, ankuiaupoBaHus. OOpa3oBanue amujoB. B3auMoselicTBue aMHUHOB C
a30TUCTOMN KUCIOTOU. [[puMeHeHe aMMHOB Ha OCHOBE CBOMCTB.

AMUHOKHCJIOTBI. [loHsitne 00 amuHoOKucimoTax. CTpoeHHME MOJIEKYl U
HOMEHKJIaTypa aMUHOKHUCJIIOT.

CnocoObl TIOJIydeHUsST aMWHOKHCIIOT: THIPOJIM3 OEIKOB, CHHTE3 Ha OCHOBE
raJlOreHONPOU3BOIHBIX ~ KAapOOHOBBIX  KHCJIOT,  [HMAHTHAPUHHBIA  CHHTE3,
OMOTEXHOJIOTHYECKHH CIIOCO0.

dusnyeckue CBOWCTBA aMHHOKHUCIOT. AMHWHOKHCIOTHI Kak aM@oTepHbIe
OpPraHMYeCKUE COCAUMHEHUS: B3aUMOJCUCTBUE C KHUCIOTaMM M IIEJIOYaMH,
oOpa3zoBaHue OUTIOISPHOTO MOHA. Peakiuu srepuduKaum U KOHACHCAIIUH.
IlenTuaHas cBsA3b W moaMNenTUAbl.. KauecTBEHHBIE peaKIMM Ha aMUHOKHUCIIOTHI:
HUHUTHAPUHOBAS M KCAHTONPOTEHMHOBaHMWsA. I[IpuMeHeHHEe aMHHOKHUCIOT U
OumoJtoruvecKkas pojb e TH/IOB.

beaku. CrpykTypbl MOJEKyd O€JIKOB: TIEpBUYHAs, BTOPUYHAs, TpPETHUYHAs,
yeTtBepTudHasg. CuHre3 OenkoB. CBoicTBa O€NKOB: JAeHATypalus, THAPOJIHU3,
Ka4eCTBECHHBIC peakiuu. bruonornueckue GyHKIIUU OCITKOB.

HyxkneunoBble kucjaorbl. [loHsTHE 00 a30THCTBHIX OCHOBaHUAX. HykiieMHOBBIE
kucnotel: PHK n IHK. Hykneotuasl u ux cocraB. CpaBuenue JJHK u PHK u nx
pOJIb B Mepeaavyu HACIEICTBEHHBIX MPU3HAKOB OPTaHM3MOB U OMOCHHTE3€E OeKa.

HemoncTpamun. ®usnueckue cBoiictBa aHwiuHA. OTHOIeHHME OeH307a
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U aHWIMHa K OpomHoM Bozae. Komekuusi aHMIMHOBBIX Kpacuteneil. ['openue
MeTWIaMHHa. B3aumozencTBue MEeTWIAMUHA U aHWIMHA C BOJOU U KHUCIOTaMH.
OxpamuBaHue TKAHEM AHWIMHOBBIMU  KpacuTelsiMu. ['uiaponus  GenkoB
c noMoulpio merncuHa. OOHapyxkeHue (YHKIMOHAIBHBIX TPYHIl B MOJEKYJax
aMUHOKHCIOT (Ha mpumepe riaunuHa). OOHapyKeHHe aMUHOKUCIOT C MOMOIIbIO
HUHTHApUHA. PacTBopenue u ocaxjaeHue OenkoB. JleHaTypanusi OeNKoB.
KauectBennnle peakiuu Ha 6enku. Monenu JJHK u pasnuunbix Bugos PHK.
JlabopaTopHbie oOnbIThbI. M3roToBIEHHE IMIAPOCTEPHKHEBBIX MOJAEIEN MOJIEKYII
U30MEpPHBIX  aMUHOB. M3roTtoBieHWe MOAENEN  MPOCTEUIIMX  MENTHJIOB.
PactBopenue 6enkoB B Bojie M uX koarynsuus. OOHapyxeHue Oefka B KypUHOM
SINIIE U MOJIOKE.

IIpakTnyeckas padora 7. AMUHBI. AMUHOKUCTOTHI. benku.

IIpakTnyeckas padora 8. Unentuduxanus opraHn4ecKux COeTMHEHUH.
Oo0mas xumus. 11 kiaace

TEMA 1. CTPOEHUE ATOMA. IEPUOJINYECKNH 3AKOH

N NNEPUOANYECKAA CUCTEMA XUMHNYECKHUX 9JIEMEHTOB

A. U. MEH/IEJIEEBA. (10 u).

Ctpoenne aTtoma. CiioxkHOE cTpoeHHE aToma. [[oka3aTenbCcTBa 3TOro: KaTOIHbIE U
PEHTTeHOBCKHUE J1y4dH, PoTodh(DEKT, paguoakTUBHOCTh. OTKPHITHE dIIEMEHTAPHBIX
YaCTHUIl: AJIEKTPOHA W HYKJIOHOB (NMPOTOHOB W HEWTpoHOB). Monenu TomcoHa,
Pesepdbopma, bopa. Ilocrymater bopa. CtpoeHne aTtoma B CBeTe€ KBaHTOBO-
MEXaHUYECKUX MPEICTABICHUN.

Hyxnonsl (mpoTOHBI U HEUTPOHBI), HYKIUALL [loHsATHE 00 M300apax M M30TOMAX.
SnepHble peakuu U UX YpPaBHEHUSI.

KopnyckynsipHO-BOTHOBOM Ayanu3m 3ekTpoHa. [ToHsTHe 2neKTpoHHON opOuTamm
U DJICKTPOHHOTO o0Jiaka. S-, P-, d- u f-opOurtammu. KBanTtoBhlie 4ymcna. CtpoeHue
3JIEKTPOHHOM 000JIOYKH aToMa.

[Topsimok 3amojgHEHHs] 3JIEKTPOHAMH AaTOMHBIX OpOUTaneid B COOTBETCTBUU C
MPUHIMIIOM MUHMMYyMa 3Hepruu, 3amnperoM Ilaynu, npasunom XyHaa, IpaBUiIoM

KiieukoBckoro. 3nekTpoHHbIe (HOPMYIIBI aTOMOB U HOHOB.
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Iepuoauueckuii 3axon /JI. U. MenpneseeBa. [Ipeanocbulku OTKpBITHS: pabOThI
MPEIIECTBEHHUKOB, PEIICHHUS] MEXAYHAPOIHOIO Che3/1a XUMHUKOB B T'. Kapicpys,
JIMYHOCTHBIEC KadecTBa Jl. 1. MeHpaeneena.

OTkpbITHE  TEPUOAMYECKOro  3akoHa.  MenzaeneeBckas  GoOpMyJIUpPOBKA
MEPUOJIUYECKOT0 3aKOHA. B3anMOCBsI3b NEPUOAUYECKOTO 3aKOHA W TEOpPUH
ctpoenus atoma. CoBpeMeHHast (POpMyIHpPOBKa MEPUOAUIECKOTO 3aKOHA.
B3anmoCBS3b  MEPUOAMYECKOTO  3aKOHA W MNEPUOAUYECKOM  CHCTEMBI.
[Tepuonnueckass cucrema W crpoeHre aroma. DU3MYECKHIl CMBICT CUMBOJIUKHU
NEPUONYECKON CUCTEMBI.

N3meHeHne CBOWCTB AJIEMEHTOB B MEPHOJIaX U TPyNIax, Kak (QYHKIHUS CTPOSHUS
ux atoMoB. [loHsiTHe 00 SHEPrUM MOHU3AIUU U CPOJICTBA K DJICKTPOHY.
[TepuoIMYHOCT, UX HM3MEHEHHUS METAUIMYECKHMX M HEMETAJUIMYECKUX CBOWCTB
AJIEMEHTOB B Tpynmax W TNepuojaX, Kak (QYHKIUS CTPOSHUS IJICKTPOHHBIX
000JI0YEK aTOMOB.

3HaueHUE NEPUOIUYECKOTO 3aKOHA U MEPUOINYECKON CUCTEMBI.

JemoncTpanuu. ®orodddext. Katoausie myun (371€KTPOHHO-TyYEBbIE TPYOKH).
IToptperst Tomcona, Pesepdopna, bopa. Iloptpersi HMBanenko wu I'amona;
bepuenuyca, [leGepeiinepa, Hrronenaca, MenneneeBa. Mognenu opOutaiei
paznuyHoi  (popmbl. CHeKTpbl TOIVIOMIEHUS W HWCIYCKaHUS COEIUHEHUU
XUMUYECKUX BJEMEHTOB (C IMOMONIBIO CIEKTpOcKomna). Pa3nuuHble BapuUaHTBI
TaOIHUI] TIEPUOJAMYECCKON CHCTeMbl XHMHYECKHX djeMeHToB /J[. . Menneneena.
OOpa3ipl MPOCTHIX BEIIECTB, OKCHUIOB M THUIPOKCHIOB DJIEMEHTOB TPETHETO
[IEpUOJIa U IEMOHCTPALIMS UX CBOWCTB.

TEMA 2. XUMHUYECKAS CBSI13b U CTPOEHUE BEIHIECTBA (10 u)
Xumnueckasi cBsi3b. [loHsiTHE 0 XUMHYECKOW CBSI3U. OCHOBHbBIE XapaKTEPUCTUKU
XUMHUYECKOU CBS3U: SHEPTUS, JJIMHA, TUIOJIbHBI MOMEHT.

NonHas xumuueckasi CBA3b U MOHHbIE KPUCTAIUIMYECKHE PEUIETKH. 3aBHCUMOCTD
(br3MYeCKUX CBOMCTB BEUIECTB OT TUIMA KPUCTAJUIMYECKOU PEIIeTKH.
Bo30yxnénnoe cocrossaue aroma. IloHsaTtue o KoBasieHTHOM CBsi3M. OOMEHHBIN

MeXaHW3M 00pa3oBaHUsA  KOBAJICHTHOM  CBS3U.  DJIEKTPOOTPULIATEIHHOCTD.
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HanpaBineHHOCTh KOBAJIEHTHOM CBSI3H, €€ KPAaTHOCTb. G- U T- CBA3U. [[OHOpHO-
aKLUENTOPHBIA ~ MEXaHW3M  OOpa3OBaHMS  KOBAJIGHTHOM  CBA3U.  TuImbI
KPUCTAIUIMYECKUX PEIIETOK C KOBAJIEHTHOM CBSI3bI0: ATOMHAs U MOJIEKYJIIPHAs.
3aBUCUMOCTh (PU3UYECKUX CBOUCTB BEIECTB OT TUIA KPUCTAJUTMYECKON PEIIETKHU.
[Ipuponga xuMHYecKoll CBA3M B MeTaiax M ciuiaBax. OOmwue ¢uznueckue
CBOMCTBA  METAJUIOB:  TEIUIO- W DJJIEKTPONPOBOJHOCTh,  IIACTUYHOCTD,
MeTaJNInYecKuil 0J1eCK, MarHUTHBIE CBOMCTBA.

Merannuyeckas KpucTayinueckass pemeérka M e€ O0COOEHHOCTH, KakK (PYHKIHs
METAJUTMYECKOU CBSI3H.

Komniexkcuble coeaunenus. KomrmuiekcooOpazoBaHue M KOMIUJIEKCHBIE
coenuHenusd. CTpoeHHE KOMIUIEKCHBIX COEIUHEHUM: KOMIUIEKCOOOpa3oBaTeib |
KOOPIMHAITMOHHOE YHCIIO, JIUTAH/Ibl, BHYTPEHHSISI U BHEIIHSS C(EpHI.
Knaccuduxaiuys KOMIUIEKCOB: XelaThl, KATHOHHBIC, aHUOHHbIE W HEWUTpaJbHEIE,
AKBAKOMIUIEKCHI, = aMMHaKaThl, KapOOHWJIBI  METaJUIOB. Homenxkiarypa
KOMIUIEKCHBIX COEAMHEHUM U UX CBOWCTBA. Jluccouuamuss KOMIUIEKCHBIX
COeIMHEHN. 3HAYEHNE KOMIUIEKCHBIX COEIMHEHUN U WX POJb B IPUPOJIE.
ArperaTHble COCTOSIHUSI BellecTB M (pa3oBble mepexoabl. ['a3pl U razoBble
3akoHbl (boitnga-Mapuorra, Illapns, ['eit-Jltoccaka). YpaBHenue MeHnaneesa-
Knanenipona pgns  wuwpeansHoro rasza. JKunkoctn. TekydecTb, UCIapeHHE,
KPUCTAJUIN3ALIUSL.

Teépnpie BemecTtBa. [lmaBnenune. @azoBbie mnepexoapl. CyOnumanus
necyonmumarusi. JKugkue kpucramisl. [Inazma

Me:xkMouieRyasipHbIe B3aumoaeicTBus. BogoponHas cBA3b U €€ pa3HOBUIHOCTH
MEXXMOJIEKYJISIPHAS. U BHYTPUMOJICKYJsIpHas. PU3WUECKHE CBOWCTBA BELIECTB C
BOJIOPOJIHOM CBs3bI0. E€ Ononoruveckast poib B OpraHU3aluyd CTPYKTYp OCIKOB H
HYKJIIEMHOBBIX KHUCJIOT. BaHaepBaaJbCOBO B3aWUMOJECHUCTBUE W €0  THIIbBL:
OPHUEHTALIMOHHOE, MHIYKIMOHHOE U JUCIIEPCUOHHOE.

Jemoncrpanun. Koiutekuus KpHCTaUIMYECKUX BEIIECTB HOHHOTO CTPOEHHS,
aMOp(HBIX BEIIECTB M HW3ACIUA W3 HUX. Mojelu KpUCTATUIMYECKUX PEIIETOK

C MIOHHOW CB3bI0. MoJenn MOJEKyJl pPa3IM4HOM apXUTEeKTypel. Mojenn
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KPUCTAJJIMYECKUX BEIIECTB ATOMHOM M MOJEKYJISAPHOM CTPYKTypbl. Komneknus
BEIIIECTB aTOMHOI'0O U MOJICK