Mporpamma siBNsieTcH HacThio ynebHo-
METOANUECKOro KOMINNeKTa
0. C, Frabpuensiva
Mporpamma peanuiopana B ynebHuKax,

XUMMUS. 8 knacc
XUMMUS. 9 knace
XUMMUS. 10 knacc. MNpomunsrsii yposeHs
XUMUS. 11 knacc. lpogunbHbiA ypoBeHs

_ M B HOBbIX y4eBHuKax:
XUMMUSL. 10 knacc. Basosbiia yposeHs
XUMMS. 11 knacc. Bazosbii yposens

i
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6. I'abpuenan O. C., Ocmpoymos H. I'. Nay-
yaeM XUMUI0 B 9 Ki.: [lunakTiuecKiie MaTepHuaibl. —
M.: Bauk nimoc.

7. 'abpuenan O. C., Awyrosa A. B. Pabouas
rerpanb. 8 kia. K yuebruky O. C. l'abpuensina «Xu-
vusa. 8». — M.: Ilpoca.

8. I'abpuenan O. C., Auwyrkosa A. B. Pabouas
rerpanb. 9 k1. K yue6aury O. C. l'abpuenana «Xu-
muA. 9». — M.: [Ipoda.

9. I'abpuenan O. C., Pynos H. H., Toakry-
Hog B. H. XumMuuyecKH# SKCIEPHMMEHT B IIIKOJIE.
8 k. — M.: IIpoda.

10. I'abpuenan O. C., Awyrosa A. B. Ter-
pans A J1a0OpaTOPHBIX ONBITOB M MPAKTHYECKUX
pabor. 8 kia. K yuebmury O. C. TaGpumensua
«Xumusa. 8 gaace». — M.: IIpoga.

11. I'abpuenan O. C., Awyrxosa A. B. Ter-
panb 1A JIa0OpATOPHBIX ONBITOB W TMPAKTHYECKUX
pabor. 9 kx. K yuebmmky O. C. TabpuensnHa
«Xumusa. 9 krace». — M.: Jlpoda.

12. I'abpuensan O. C., Bockoboitnurkosea H. IT.
XuMua B TecTax, 3ajgadyax, YOpaKHEHHAX. 8—
9 kin. — M.: Ipoga.

IIporpamma Kypca XMMHUHU
g 10—11 kaaccos
00111e00pa30BaTEeIBHBIX
yapesxaeHnn

(6a30BbIi YPOBEHB)

IoacaureibHAsA 3aIMMCKa

IIporpamma 6asosoro kypca xumuu 10—11 Kiac-
COB OTpa’kaeT COBPeMeHHble TeHJEHIIUN B IIKOJIb-
HOM XMMHYECKOM o0pasoBaHUM, CBA3AHHBIE C De-
(hopMupoOBaHNEM CpeHel MIKOJIbI.

Kypc paccuntan Ha 1—2 u B Hezemo. [losromy
mepesi aBTOPOM CTOAJIa HeIIpocTad 3aJada: coxpa-
HUTH I[€JIOCTHOCTH ¥ CUCTEMHOCTD y4eOHOT'0 Ipeame-
Ta 3a CTOAb HeOOJBINIOE, KeCTKO JUMHTHPOBaHHOE
yuebHOEe BpeMsA, OTHYIIeHHOe Ha U3yYeHHe XUMUH.
CnenoBano TakKe y4ecTb TO, UTO, BEPOATHO, 9acThb
BBIIYCKHUKOB CpeJHeN INKOJBI (IycTh Hga)ke He-
fonbIIas) BCe-TAaKM PEIIUT U3MEeHHUTH HallpaBJeHHe
najpHelnIero o6pasoBaHusa B By3e U UM ToTpedyer-
cA 3HAHUE XUMHH.

Beina mpojenaHa AJuTeNbHas M CKpPyOyJe3Had
pabora 1Mo 0T6OPY coxep:KaHUA ydueOHOro mpeamera
0az30Boro ypoBHA. ABTOpP cMeeT HaJleAThCA, ITO IIPO-
rpamMMma:

« TIO3BOJIAET COXPAHUTH JAOCTATOUHO IEJOCTHBIN
U CHCTEMHBIH KYpC XUMUHM, KOTOPHIA (hopMUpoOBa-
CH Ha IPOTSYKEHUH JEeCATKOB JIeT B COBETCKOU U pPOC-
CHIICKOI IIIKOJIE;

o TIPEJCTABISAET KYPC, OCBOOOXKAEHHBIN OT W3-
JINIIHE TEeOPeTU3MPOBAHHOTO M CJIOKHOTO MaTepH-
aja, OJIA oTpaboTKH KOTOporo TpebyeTcs HEMAJO
BPEMEHU;

« BKJIIOYAeT MaTepuaJj, CBA3aHHBIN C IOBCEJHEB-
HOM ’KUBHBIO YeJioBeKa, TakKe ¢ Oyaylei mpodec-
CHOHAJBLHOH AeATeJbHOCTHIO BHIMYCKHUKA CpefHei
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IIKOJIBI, KOTOPas He MMeeT SAPKO BhIPAYKEeHHOU CBA-
31 C XUMHe;

e TIOJNIHOCTBIO COOTBETCTBYET CTAHNAPTY XHUMHUEC-
KOT'0 00pasoBaHUs CpefHel IITKOJIbI 6a30BOT0 YPOBHSA.

Metrogooruueckoii OCHOBOW HOCTPOEHHUS yueb-
HOTO COIep:KaHWA Kypca XUMHU 06a30BOr0 YPOBHA
NI CpefHeN IMKOJBI SABWJIACH HUAEA UHINezZpupo-
6AHHO020 KYpca, HO He ecmecmeEe03HAHUA, A XU-
muu. Tarkoro Kypca, KOTOpPBIH OMW30K W HOHATEH
THICAYAM POCCHHCKHUX yUUTeNell 1 JOCTYIIEH U HHTE-
PeceH COTHAM THICAY POCCHICKHX CTAPIIEKJIaCCHU-
KOB.

IlepBasi maesa Kypca — 3TO 8Hympunpeodmem-
Has uHmezpauus y4eOHOU OUCHIUNIHHBL «XU-
mMusa». Wgea Taxoil MHTErpauuy IHUKTYET CIeXyIo-
IIVIO OYEPEAHOCTh N3YUEeHUA Pas3HgesoB XMMHK: BHA-
yane, B 10 wigacce, mayuyaerca OpraHUUYecKad XH-
Mug, a 3atem, B 11 Kuacce, — obmasa xumus. Takoe
CTPYKTYPHUPOBaHUE 00YCIIOBJIEHO TeM, YTO KYpPC OC-
HOBHOH IIKOJbLI 3aKkanpumBaerca HebGompmuMm (10—
12 4u) 3HAKOMCTBOM C OPraHHUYECKUMH COENHUHEHUS-
MH, II03TOMY HEOOXOJAMMO B3aCTABUTH «padoTaTh»
He0OoJbIlINe CBeAEeHUS II0 OPraHUuYecKodl XUMHHU
9 Kyacca Ha Kypc opranudeckod xumuu B 10 Kiac-
ce. Ecnn e u3ydyaTh OPpraHMUYECKYI0 XMUMUIO depes
rox, B 11 Kiacce, 8170 OyAeT HEBO3ZMOMKHO — ¥ cTap-
IIEeKJACCHUKOB He OCTAHETCS IO OPTaHHYeCKOl XH-
MUK OCHOBHOI HIKOJBI JasKe BOCHOMUHAHNUN.

Kpome Toro, nsyuenue B 11 Kyiacce ocHOB obmieit
XUMHAH TO3BOJSET CHOPMUPOBATH Y BBIIYCKHHUKOB
cpenHel IMIKOJBI IpeacTaBJaeHe 0 XUMHHN KaK O Iie-
JIOCTHOM HayKe, IOKa3aTh eJUHCTBO ee IMOHATH, 3a-
KOHOB H TeOpHUH, VHHUBEPCAIBLHOCTh M IIPHMEHH-
MOCTE HX KaK JIJId HeOpraHW4YecKol, TaK U IJIs opra-
HUYECKON XUMUHU.

Haxonen, nogasaaminee 00JbIINHCTBO TECTOBBIX
samaauit EI'D (6onee 90% ) cBaszaHe! ¢ obuieit u He-
OpraHWYEeCKON XUMHueH, a moTomMy B 11, BEIIYCKHOM
KJIacce JIOTHUHEee M3yJYaTh HMEHHO 9TH Pas3iesibl XH-
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MHU, 4YTOOBI MAKCAMAJBHO I[IOMOYb BBIIYCKHUKY
IIPeOo/[0JIETh 3TO CepPhe3HOe NCIbITAHNE.

Bropas mues Kypca — 3TO Mexcnpedmemmuas
ecmecmeeHHOHAYYHAA UHMezpauls, N03BOIAI0-
mas Ha XMMUYecKoi 6ase o0belMHUTH 3HAHUA (QU-
3UKM, OmoJsiorny, reorpaduu, SKOJOTHMUM B €AHHOE
MOHUMAHWE €CTeCTBEHHOIO Mupa, T. €. c(opMHpO-
BaTh IeJOCTHYIO eCTECTBeHHOHAYUHYIO KAPTUHY MU-
pa. 9T0 MO3BOJUT CTAPIIEKJIACCHAKAM OCO3HATH TO,
yro Ge3 3HAHWA OCHOB XMMUM BOCHPHUATHE OKDY-
satomero Mupa OyAeT HEmOJHBIM H YIIepOHBIM,
a JIIOAM, He TOJyUYUBIINE TAKUX 3HAHUM, MOTYT Heo-
CO3HAaHHO CTATh OIACHBIMHE JJIA 9TOT0 MMPA, TAK KaK
XMMHUEeCKHA HerpamMoTHOe o0pallleHue C BeIlecTBa-
MU, MaTepuaJaMy ¥ IIpoleccaMu IPOSUT HeMaJIbIMU
bemamMu.

TpeTbsi uaes Kypca — 9TO UHMezZpayus Xumu-
yeckux 3HAHUIL ¢ 2YMAHUMAPHBLMU OUCYUNIU-
Hamu: ucropueit, TUTEPATypPOi, MUPOBOM XYyAOKKe-
CTBEeHHOH KyJLTYypo#. A 3TO, B CBOIO odepelb, IIO-
3BOJIAET cpelcTBaMM yueOHOI'O IpeaMeTa MOKasaTh
pPOJIb XMMUM B HEXMMHUECKOU chepe YeJIOBEUeCKOM
NeATeNLHOCTH, T. €. MOJTHOCTBIO COOTBETCTBYeT TI'y-
MaHM3AIMM W TymMaEuTapusanuu obyuenumsa. Kypc
paccuuTaH Ha ABa rojga ofyueHus mo 1 U B Hejesio
WJIM Ha OH rof 00yuenus mo 2 1 B Hepento. Creny-
eT NOAYEPKHYTh, 4TO oTOoOpaHHOe MAAd 6asoBOro
ypOBHA 00y4YeHHA XUMHUHU COJEepIKaHue I03BOJIAET
ua3y4aTh ero 1 B peskuMe 2 4 B Hejemo. B aTom ciy-
gae y yd9anuxcs MOSABIAETCS BOBMOMHOCTD He npo-
xodumbv, @ u3yiamov, He 3HAKOMUMbCA, @ 6bl-
yuueams 910 conepskanue. IIpumepHoe pacmpene-
JIeHMe 4acoB, IpeAycMaTpHBalollee MOCTeTHUM Ba-
puasT ugyuenus xumun B 10—11 xnacce, yKasaHo
B 3HAMeHAaTeJie BpeMeHH, perjiaMeHTHPYIOIero usy-
yeHne yueOHOM TeMBI.

Kype werko jenuTcsas Ha /[Be JACTU: OpraHude-
cxyio xumuio (34/68 u) u ob1yI0 XNMUIO Ammxmm ).

TeopeTnyeCKyl0 OCHOBY OpPraHMYECKOM XUMHUHN
COCTaBJISAET TEOpPHA CTPOEHHUSA B ee KJaCCHIeCKOM
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IMOHHMaHUN — B3aBHCUMOCTH CBOMCTB BEIIlECTB OT
NX XMMHUYECKOTO CTPOSHMS, T. €. OT PACIOIOKEeHIA
aTOMOB B MOJIEKYJIaX OPraHUYECKUX COeJUHEHUH CO-
TJIACHO BaJIEHTHOCTH. OJEKTPOHHOE M IIPOCTPaHCT-
BEHHOE CTPOEHHE OpPraHHYeCKHX COeSUHEeHHH IIpH
TOM KOJHYECTBe YacoB, KOTOPOe OTHVIIEHO Ha U3Y-
YeHHEe OPraHMYeCcKOW XHMHH, paccMaTpHUBaTh He
IIpe/ICTaBIAETCSA BOBMOXKHBIM. B cogeprkasum Kypca
OpPraHWYEeCKON XMMUHU CIEeJIaH aKIeHT Ha IIpaKTude-
CKYI0 3HA4YMMOCTh yueOHOro marepuaya. Ilosromy
H3yUYeHHEe OIPeIcTaBUTeNe Kax I0T0o Kiiacca OpraHu-
YeCKHX COeNUHEHHN HAYMHAETCA ¢ IPaKTHYECKOM
IIOCEIIKY — C UX IOJy4YeHUA. XUMHUYECKHe CBOMCT-
Ba BeIleCTB paccMaTpuBalOTCA Cyryb60 mparmarude-
CKH — Ha IpeaMeT HX IPAKTHYECKOro NPHMeHeHH .
B ocHOBY KOHCTPYMPOBAHUSA Kypca MOJOXKeHa uaes
0 IPUPOAHBIX UCTOUYHHKAX OPraHUYECKUX COeJuHe-
HHUH ¥ X B3AHMOIPEBPAIIeHUAX, T. €. e FeHeTH-
YecKOM CBA3M MeAy KJjaccaMy OpraHWYeCKHUX COo-
e HEeHWH.

TeopeTHUyecKyi0 OCHOBY Kypca O0IIeil XMMUH CO-
CTaBJIAIOT COBPEMEHHBIE IPEeICTaBJIeHNA O CTPOeHNH
BemecTBa (IepuoANIeCKOM 3aKOHE M CTPOEHHUU aTo-
Ma, THOAX XWUMWYECKHX CBA3eH, arperaTHoM Co-
CTOSSHHH BellecTBa, IIOJMUMepax 1 THUCIEPCHBIX CHC-
TeMaX, KAYeCTBEHHOM M KOJHUECTBEHHOM COCTaBe
BeIlecTBa) U XMMHUECKOM Ipoliecce (Kaaccudura-
MUK XUMHIYECKUX PearIiil, XMMUUECKO! KUHEeTUKE
¥ XUMHWIECKOM PaBHOBECHM, OKMCJIHNTEIbHO-BOCCTA-
HOBUTEJBHBIX IPOIECcCax), aZalTHPOBAHHBIE IIOJ
KypC, paccuuTaHHBIA Ha 1—2 u B Hegenro. PakTu-
YecKyI0 OCHOBY Kypca COCTABJIAIOT 0000IIeHHbIE
TIpeACcTABIEHUA 0 KJIacCaX OPraHMYEeCKHX M Heopra-
HHUYECKHWX COeIMHeHHH M mX cBoiicrBax. Taxoe mo-
CTPOEHHNE Kypca 00Iieii XMMUH II03BOJAET II0IBECTHU
yUauxcd K IOHUMAHUIO MaTepUaJIbHOCTH U TTIO3HA-
BaeMOCTH MUpa BeIeCTB, NPUYUH ero MHOroodpa-
3usi, BceoDIirel cBA3M sBIeHW. B cBOIO ouepens,
ATO JaeT BO3MOJKHOCTH YUAIHMMCS JYUIle YCBOUTH
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coOCTBEHHO XMMHUUYECKOe cofleprKkaHue U IIOHATh POJIb
¥ MECTO XMMWU B CHCTeMe Hayk o npupofe. Jloruka
¥ CTPYKTYPHPOBaHHUE Kypca MMO3BOJAIT B MOJHOM
Mepe HCIOJIbL30BATh B 00yYeHUH JIOru4YecKue omnepa-
UUM MBINLJIEHWA: aHAJIN3 W CHHTE3, CPaBHEHHE U
AHAJOTHIO, CHCTEMATH3aI U0 B 0000IeHne.

JlanHaa mporpaMMa peanus3oBaHa B CHeAYIOIHUX
yuebrurax: I'abpuensn O. C. Xumusa. 10 xi. Ba-
30BBI ypoBens. — M.: Ilpoda; I'abpuenan O. C.
Xwumus. 11 xi. Bazossri yposeras. — M.: Ilpoda.

10 KJACC
(OPTAHUYECKASA XUMMNU)

(I 4 6 Hedenio Ha NpomaHceHUU YiebH0z0 200a
uau 2 4 6 nepeom nonyzoouu,
acezo 34 uw uau 2 1 8 Hedenio,

scezo 68 4, u3 Hux 2 w — pe3epeHoe 6pems)

Beenenmue (1/1 4)

Ilpenmer opranmueckoit xumuu. CpaBHEHUE Op-
raHUYecKMX CoeJUHeHn# ¢ Heopranuyeckumu. [lpu-
pOJHBIe, HCKYCCTBEHHBIE ¥ CHHTETHYECKIE OpraHu-
YyecKHe COefUHEeHH A,

Tema 1 t
Teopusa CTPOEHHs OPraHMYECKHX COeIMHEHWH
(2/6 4)

BanesTHoCTsE. XMMHUYECKOE CTPOEHHE KaK mops-
NOK COeAMHEHWS aTOMOB B MOJIEKYJie COTJIACHO UX
pameaTHOCTH. OCHOBHBIE MOJIOKEHUA TEOPHHA XUMM-
YEeCKOTO CTPOEHUSA OpraHuYecKux coepmueHuii. Ilo-
HATHE 0 TOMOJIOTHHA U IOMOJIOTax, M30MEPHUHU U H30-
Mepax. Xumuueckue (GOPMyJIbl 1 MOLENIN MOJIEKYJ B
OpraHWYecKOl XUMUMH.

Nemoncrpamuu. Mojenu MOJIeKyJ TOMOJIOrOB
¥ M30MEPOB OPraHUUYeCKUX COeSHHECHUH.
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Tema 2

Yrierogopoasl U HX NPHUPOAHBIE HCTOYHUKH
(8/16 u)

Hpupomguei#t ras. Aanxanse. IIpupoa-
HBIM ras KakK TOIuBO. [IpeumyniecTBa IPpUPOAHOTO
rasa mepej ApyruMu Bupamu tormauBa. CocTaB mpu-
POIHOIO rasa.

ANKaHBI: TOMOJOTHYECKUH PAM, M30MepHA U HO-
MEHKJIATypa aJIKaHOB. XMMHYECKHUE CBOMCTBA alKa-
HOB (Ha mMpUMepe MeTaHa M 3TaHa): FOpPeHue, 3aMe-
IIeHHe, PAsIo/KeHne u Aernapuposanue. IIpumene-
HIE aJIKaHOB HA OCHOBE CBOMCTB.

ANKeHBbl. ITHIEH, ero MojgyueHue (Aerupu-
pOBaHMEM 3TaHA W NeTHApaTanueil STaHoNa). X TMH-
YeCKWe CBOMCTBA 3THJIEHA: TOPEHHWE, KaYeCTBEeHHBIE
pearknuu (obeciBedynBane GPOMHOM BOJABLI M PACTBO-
pa mepMaHraHaTa KaJlusdg), TUApPATAUs, IOJNMepH-
sanua. IToausTuiaes, ero cBORCTBA M IpPUMeHEHHUE.
IIpuMeneHme sTUIEHA HA OCHOBE CBOMCTB.

Arxapguens mw Kayudykun llomarme ob
arxkagMeHax KakK YIJIeBOAOPOJAaX C ABYMS JBOWMHBI-
MH CBA3AMH. XAMHUYECKHe cBolcTBa OyTammuena-1,3
W u3omnpena: obeciBeunBamie OPOMHON BOJABI U IIO-
JuMepusanua B Kayuyku. Pesuna.

Anxunspl. AnermieH, ero HDoJydeHHe ITHPO-
JM30M MeTaHa H KapOumaHbIM coocobomM. XuMmuue-
CKHe CBOICTBa aleTHJieHa: TOpeHHe, 00eciBeUYuBa-
HHue O6pOMHOI BOJEI, IIPUCOeIUHEHNE XJI0POBOJOPOaa
u rugparanua. [IpuMeHeHMe alneTHIeHa HA OCHOBE
cBoiicTB. Pearknua moiruMepusamuy BUHUIXJIOPHAA.
ITonmBUEMIXIOPUA U €T0 IPUMEHEeHHUe,

B e 1 3 0 1. Tlonyuenme GeHsosa N3 reKcaHa 1 aie-
TUJIeHA. XUMHUYECKHe CBoiicTBa OeHB30JIa: TOpeHHeE,
rajoreHUpoBaHMe, HUTpoBaHue. IIpumeneHue OeH-
30Jia HA OCHOBE CBOIICTB.

Hed s Cocras u nmepepaborra Hedrn. Hedre-
NPOAYKTHI, BeH3MH 1 IMOHATHE 00 OKTAHOBOM UMCJIE.

Hemoncrpanun. 'opeHue mMeTraHa, dTHJIEHA, alle-
Tunera. OTHOIIIeHWe MeTaHa, 9THIEHA, AlleTHJIeHA
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u GeH30JIa K pacTBOPY llepMaHraHaTa Kajaus u 6poM-
Hoi Boze. ITonyuenme sTHM/IeHA peaKIUen Jerujpa-
TaIMU 3TAHOJA U AeNoJIUMepU3anuy I0IU3THIeHA,
ameTWiIeHa KapouaueiM croocobom. Pasmoxenue
KayuyKa [IpM HarpeBaHWM, HCIBITAHHE IPOAYKTOB
pa3iIosKeHns HA HempenenbHOCTh. Kosnexnmsa o0-
pasmos HeTH 1 HeQTEIIPOAYKTOB.

JlaGopaTopusie onsIThl. 1. Onpesenenue sieMeH-
THOTO COCTaBa OpPraHwYecKux coepusenuii. 2. Maro-
TOBJIEHUE MOJieJeldl MOJIeKyJ yriaeBogopoioB. 3. O6-
Hapy:KeHHe HeIpeIelbHbIX COeNUHEHUN B MHUIKHUX
gedrenponykrax. 4. ITonyuyenne u cBoiicTBa ameTH-
nena. 5. Ospaxomiienue ¢ Kowneknueit « Hedrs 1 mpo-
JIYKTBHI ee mepepaboTKu» .

Tema 3

Kucrxopoacomgep:kamye opraHnyecKue
COeIVHEeHHUA M MX NMPUPOAHBbIE UCTOYHUKH
(10/19 w)

EQuHCTBO XMMUUYECKOW OPTaHm3aliiil MUBbIX Op-
raHu3MOB. XMMHAYECKHUHA COCTaB JKUBBLIX ODPraHH3-
MOB.

Cunump el Ilonydesue sTaHoNa OPOKEHHEM IJIIO-
KO3bl M Tuaparainueii sTwieHa. ['MAPOKCHIbHAA
rpymnna kKak Gyuxiuosansaada. Ilpeacrasienne o Bo-
IOPOJAHOM CBA3W. XMUMHUYECKHe CBOMCTBA JTaHOJA:
ropesue, B3auMojieficTBue ¢ HaTpueM, oOpasoBaHue
IIPOCTHIX ¥ CJIOMKHBIX 5(MHUPOB, OKUCIEHNWEe B alble-
rug. [IpuMenenue sTaHosa HA OCHOBE CBOMCTB. Al-
KOTr'0JIA3M, €T0 IIOCTIeICTBUA U IpeAyIpes:KaeHue.

IMouaTne o mpenelbHBIX MHOTOATOMHEIX CIIHp-
rax. [IAnepuH Kak MpeJcTaBUTe] b MHOIOATOMHBIX
cnupros. KadecTBeHHas peaknus Ha MHOIOaTOM-
HEBIe crupThl. [IpuMeHeHne rIuIepuHa.

KamMmensn# yroas. Penon. Kokxcoxu-
MHUYeCKoe IIPOM3BO/ICTBO 1 ero npoxayknus. Ilomyue-
Hue heHoJIa KOKCOoBaHMEM KaMeHHOro yrias. Baaum-
HOe BJIMAHWE aTOMOB B MoJieKyJe (eHosa: B3au-
MojieficTBMe € THAPOKCHAOM HATPHUA ¥ Aa30THOHU
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kucaoroit. Ilonuxongencanma derosaa ¢ GopMaib-
JerunjoM B (peHOIOGOPMANBAETUAHYIO cMoIy. IIpu-
MeHeHKe )eHO/Ia Ha OCHOBE CBOHCTB.

Ansperupgsl. IloryueHwe ambAeTrUoOB OKWUC-
JIEHUEM COOTBETCTBYIOIIHUX CHHPTOB. XMMHUYECKUe
CBOMCTBA aNbAETrH/IOB: OKMCJIEHNE B COOTBETCTBYIO-
IIYI0 KIHCJIOTY X BOCCTAHOBJIEHHWE B COOTBETCTBYIO-
muit cnupt. IIpumenenme Gopmanbiernza U aie-
TaabIeruga Ha OCHOBE CBOMCTE.

Kap6ormossie xucaorTsl. Ilonygenue xap-
OOHOBEIX KHCIOT OKHCJIEHHEM aJbAerufoB. XHUMH-
JeCcKHe CBOVWICTBA YKCYCHOM KWCJIOTHI: 0OIIIHE CBOM-
CTBA C HEOPTraHWYECKHUMHN KHCJIOTAMH M pPearilusd
arepuduramumu. IlpumeHeHUME YKCYCHON KHCJIOTHI
Ha OCHOBe CBOMCTB. BrIcime KIHUpPHBIE KHCJIOTHI Ha
NpUMepe NaabMHUTHHOBOM U CTEAPUHOBOIM.

Cnoxuble 5pupHB U X up-HL. IlonyuyeHue
CJIOYKHBIX 2(UPOB pearitueil srepudpuranuu. Crox-
Hble 2(hUpLI B IpHpoje, UX 3HaueHue. IlpumeHerue
CJIOYKHBIX 3()MPOB HA OCHOBE CBOMCTB.

A uper kak ciao:xHBIe 3 Upbl. XUMHYECKHE CBOU-
CTBa KHPOB: THAPOJAN3 (OMBLIEHHE) M T'MAPHUPOBA-
HUe JKHUIKUX KUpoB. IIpuMeHeHue *XMUPOB HA OCHO-
B€ CBOMCTB.

Y raesBonbl. YIIeBOALI, HX KIACCHDAKAITHAA:
MOHOcaxapuabl (TJIIKo3a), Aucaxapuiabl (caxaposa) u
monucaxapuasl (KpaxMaa H IelIj03a). SHadeHHe
YIJIEBOIOB B *KUBOI IPUPOE 1 B JKU3HU UYEJIOBEKA.

T'nioko3a — BeIIeCTBO € [BOHCTBEHHOH (YHK-
mueid — anbIeruJoCIuPT. XHUMHUUYECKHE CBOUCTBA
TJIIOKO3bl: OKHCJIEHHE B IIIOKOHOBYIO KHUCJIOTY, BOC-
CTaHOBJIEHHE B COpPOUT, OposkeHHe (MOJOUHOKHCIIOE
u cunupToBoe). IIpruMeHeHHMe TIIOKO3BI HA OCHOBE
CBOIICTB.

Hucaxapuael m monucaxapunbl. IloEaTHe 0 peak-
MUAX TOJUKOHAEHCAIIMY ¥V TUAPOJIHN3a HA IPUMepe
B3aHMOIIPeBpAaIlleHMI: III0K03a < HoJHNcaxapu.

JemorcTpamuu. OKucIeHNe COUPTA B albJeru.
KauecrBenHas peaKIMsi Ha MHOTOATOMHBIE CITHD-
Tei. Konmnexnua «KaMeHHbBIN YIroab ¥ IPOAYKTHL €I0
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nepepaborkm». PacTBopuMocTs (heHONA B BOJie IPHU
00BIUHON TemMTIepaType u npu HarpeBanuu. Kadect-
BeHHEIe peaknuy Ha GeHos. Pearkius «cepedpsaHOTO
3epKajia» ajabAernioB U raoKo3bl. OKucieHue anb-
JeruJ0B W IVIIOKO3bI B KMCIOTHI ¢ IOMOIIIBIO THAPO-
rceuga meau (II). IlonyueHuwe yKCyCHO-9TUIIOBOTO U
VKCYCHO-u30aMuiaoBoro apupos. Konnexkmus adup-
HBEIX Macen. KauecTBeHHAas peakiiia HA KpaxMadll.

Jlaboparopusie omnsiTei. 6. CRO¥icTBA 3THUIOBO-
ro cnupra. 7. CpoiictBa rammepuna. 8. CpoiicrBa
dopmansaeruga. 9. CeoiicTBa YKCYCHOM KHCIOTHI.
10. Croiicrsa xupos. 11. CpaBHeHme CBOMCTB pacT-
BOPOB MBLJIA ¥ CTHpAaJbHOro rmopormrka. 12. CeoiicTBa
riokossl. 13. CeoiicTBa Kpaxmaia.

Tema 4
A3oTcomepxanmue coeTHHeHU T
M UX HaXOJKIEHUE B JKUBOW mpupoae (6/9 u)

A mu Hbl. [Torarue 06 amunax. [Tonyuenne apo-
MATHYECKOT0 aMruHa — aHWJIMHA — U3 HUTPODEH30-
Ja. AHUJIVH KaK OpraHudyecKoe ocHOBaHWe. Bzamm-
HOe BJIUAHNE aTOMOB B MOJIEKYJIE aHMJIHMHA: 0cJiab-
JIeHhe OCHOBHBIX CBOMCTB ¥ B3aWMOJEHCTBHE C
opomuOit Bomoii. IIpuMeHeHWe aHMJIMHA Ha OCHOBE
CBOMCTB.

AvMuHOKHCIOTBHL. IlonydeEre aMUHOKUCIOT
13 KapOOHOBBIX KWCJIOT U THAPOIU30M OenKoB. Xu-
MHYECKIe CBOMCTBA AMUHOKHCIOT KaKk aM(OTepHBIX
OpPraHUYEeCKUX COeJMHeHWI: B3BaUMOIefiCTBHE CO IIie-
JoYaMi, KMCJAOTaMH ¥ APYT ¢ ApyroMm (peaxiius mo-
auroHAeHcanuu). IlenTuaras cBA3b W MOMUNENTH-
nel. IlppvMeHene aMAHOKHCIOT HA OCHOBE CBOMCTB.

B e n k u. Ilonyuerue 6e/IKOB peakniyell DOIHAKOH-
JeHcanuy amMuHOKMeaor. IlepBuunasi, BTOpHUUHAA U
TpeTHYHAA CTPYKTYPHI 6eIKOB. XUMUYECKHNe CBOMCT-
Ba OeIKOB: TOpeHMe, NeHATYPAIUA, THAPOJIAS U IBET-
HBIe peaknuu. Buoxummueckue pyHKIIN O€IKOB.

lemernueckas CcBA3b MEMKIY KJIaccaMy OpraHuYe-
CKUX COeJIMHEHUN.
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Hyxkneunossie KucaoThsl. CHHTE3 HYK-
JIeMHOBBIX KHCJIOT B KJETKe M3 HYKJIEOTHUIOB.
O6muii muaH crpoeHus HykKJeorujga. CpaBHeHUe
crpoenna u ¢pysxuuiit PHK u JHK. Ponn myxie-
WHOBBIX KHCJOT B XpaHEHHM M Ilepejade HacCJeNCT-
BerHoll mH(popMmanuu. [lomaTme o 6GMOTEXHOJIOIMH
¥ TeHHOUN MHMKEeHEePHUH.

Hdemoncrpanuu. BsaumopeiicTBue aMMHaKa H
AHWUJIMHA C COJIAHON KHcJIoTol. Pearkiusa aHuInHA C
6pomHOIi Bosoi. [lokasaTes bCTBO HANNUnd QYHKIIH-
OHAJIBHBIX TPYINII B pacTBOpax aMMHOKucJaoT. Pac-
TBOpeHME M ocaykaeHue OenxoB. lIBeTHBIe peaxknuu
feJIKOB: KCaHTOIpOTeMHOBasg W OuyperoBad. I'ope-
HHe ITUYBEero mepa u Imeperasoi BuTu. Mogens Mo-
nexynsl JHK. Ilepexonbl: aTaHosl — 9THIEH —> 9TH-
JIEHTIIMKOJNb — aTmireHriuKkonaT menu (I1); srason —
—> 3TAaHAJb —> 3TaHOBaA KHUCJIOTA.

Jla6oparopusie onbiTel. 14. CpolicTBa GeIKOB.

IIpakTuueckas padora Ne 1. Mpenrudurannsa
OPTaHWYECKUX COEeJNHEeHNNA.

Tema 5

Buojgoruyeckyu aKTHBHBIE
OpraHMYecKHe COeauHeHUdA (4/8 u)

@ epwMe HTB. PepMeHTH! KaK OUoIOTHUCKHE
KaTanusaTopsl OenxoBoi mnpupoasl. OcobenHocTH
dyaxuunonuposasus ¢epmenTosB. Poib (hepMeHTOB
B JKM3HEeATEIHLHOCTH JKMBLIX OPraHU3MOB U HAPOJI-
HOM X03AlCTBe.

Buramuns. Ilomarue o BuramunHax. Hapy-
IIeHNs, CBA3aHHbIE C BUTAMHMHAMHN: aBUTAMHUHO3bI,
FMIOBUTAMHHO3EI M runepBuTaMuH03bl. Buramuna C
KaK IIpeJICTaBUTeNb BOAOPACTBOPUMBIX BUTAMUHOB 1
BUTAMHUH A KaK MpPeNCTABUTENb YKHUPOPACTBOPUMBIX
BUTaMUHOB.

TFopmousl.. [loHATHE O TOpMOHaX KakK I'yMoO-
PaNbHBIX PErYJIATOPax KU3HEAeATeIbHOCTH JKHUBBIX
opranuamos. VHCYIuH U aJjpeHAJHH Kak Npejacra-
BUTENN TopMoHOB. IIpoduiaakTuKa caxapHOTo Aua-
Gera.
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JlexapcTBa. JlekapcTrBeHHad XMMHAA: OT AAT-
POXMMHHU 10 XxuMmuorepanuu. Acnupus. AHTHONO-
THKH U JucbaxTepnosd. HaprkoTHuecKue BellecTsa.
Hapromanmnsa, 60pnrba ¢ Hell 1 TpoPUIaKTHUKA.

Jlemoncrpauun. Pasioxernne nepokcua BOA0PO-
la KaTaJia30il CHIPOT0 MfACA M CHIPOro KapTrodens.
Konnexknua CMC, comepsxamux sH3UMbI. McnbiTa-
Hue cpensl pacrBopa CMC mHAMKATOPHONH GyMarou.
WUnnwerpanuu ¢ pororpadusMi KUBOTHBIX C pas-
JMYHBIMA (hopMaMu aBUTaMUHO30B. KoleKuua Bu-
TaMHHHBIX IIpernapaToB. VicobiTaHue cpejbl PACTBO-
pa acKOpOMHOBOH KHCIOTHI MHAMKATOPHOW Oyma-
roii. MecneiTanme amTeuyHOro Ipenapara HMHCYJIWHA
Ha Oenox. Jlomamnrasasa, jabopaTopHad M aBTOMO-
OmMJIbHAA anTeuyKa.

Tema 6
HcKyccTBEHHBIE M CHHTETHYECKHE
MOJMMEDHI (3/7 u)

McryccrBeHHBE HoJuMe pbl. Ilonyde-
HHe HCKYCCTBEHHBLIX IIOJIMMEPOB, KaK IPOAYKTOB
XAMHUYECKOH MoAM(HUKAIUY TPUPOJAHOr0 INOJHUMEp-
HOTO ChIpba. MICKyCCTBEHHBIE BOJIOKHA (ameTaTHbIN
II1eJIK, BUCK034), UX CBOMCTBA U IPUMEHeHNe.

CuarTerunuecKkune moaxume psl. llomyue-
HHUEe CUHTEeTHUYEeCKHUX TOJMMEPOB PeaKkIUuAMHA II0JIU-
Mepusanuu B noJukoHmeHcanun. CTpykTypa monu-
MepoB: JIUHeHHasA, pa3BeTBIeHHAA U IPOCTPAHCTBEH-
Hag. IlpencraBuTeNn CHHTETHYECKHX IJIacTMAacce:
MIOJIMATHIECH HU3KOI0 W BBICOKOTO JaBJeHUdA, ITOJIM-
OpONMJIeH W NONUBMHHIAXJIOPUA. CHHTeTHUYECKIe
BOJIOKHA: JIaBCaH, HUTPOH M KalpOH.

Hemoncrpanuu. Konneknusa miaacTMace W H3fe-
auit u3 aux. KoliekIiiuu MCKYCCTBEeHHBIX U CHHTE-
THYEeCKHX BOJIOKOH M U3lenuil u3 Hux. PacnmosHasa-
HUe BOJOKOH 110 OTHOIIEHWIO K HarPeBaHUIO M XUMU-
YeCKUM PeaKTHUBaM.

Jladoparopuasie onsiTel. 15. O3HakomiIeHne ¢ 00-
pasmaMu IIacTMace, BOJOKOH U KaydyKOB.

IIpakTnueckas pabora Ne 2. PacmosHaBaHue
ILJIACTMACC ¥ BOJIOKOH.

37



11 KJIACC HJIA 10 KJIACC, BTOPOE
IOJIYTOOUE (OBIIIASA XUMMUST)

(I v 8 nedento Ha npomadxceruu ywebHO20 200a
6 11 kanacce uau 2 4 6 Hedenw 6 10 kaacce
80 8MoOpoMm noJuyzoduu, écezo 34 4 uau 2 u

6 nedenio, 6cezo 68 u, us Hux 2 4 —
pe3epeHoe 6pems)

Tema 1
Crpoenue aroma m nmepuoaHYECKHil 3aK0H
d. U. MeunneneeBa (3/6 u)

OcHOBHBIE CBeeHUST O CTPOEHHHU
arToma. Sflxpo: npoToHBl M HEHTPOoHEI. M30TOIIEI,
DJIEKTPOHBI. JJIEeKTPOHHAA 000J0YKa. DHepreTmye-
ckuit ypoBeHEb. OCOGEHHOCTH CTPOEHHUA 3JIEKTPOH-
HBIX 000JI04€K aTOMOB 3JIeMEeHTOB 4-r0 u 5-ro nepu-
o108 nepuopudeckoi cucremsr II. V1. Meugeneesa
(mepexonHbix amemeHToB). [loHATHE 00 OpOUTANAX.
$- ¥ p-opOuTanu. IeKTPOHHLIe KOH(DUTYPAIIUT aTo-
MOB XHMHUYECKHWX 3JIEMEHTOB.

ITepunoapuvecku sakon [.1U. MeHnpge-
deeBa B CBeTe YUYeHHSA O CTPDOEeHHU
atTowma. Orkpeitue [I. . MenaeneeBsIM IEPHOIH-
YEeCKOTro 3aKOHA.

Ileproguyeckas cucTeMa XWUMHYECKHUX OJIEMEH-
toB [l. 1. MengeneeBa — rpaduueckKoe oTobparke-
HHe DepUOJMYeCKOro 3aKoHa. PHUIMUYECKUNA CMBICI
NOPAJAKOBOr0O HOMEpa 3JieMeHTa, HoMepa mepuoga U
HoMepa rpynisl. BanesTHsie asieKTpoHbI. IIpuunab!
U3MeHEeHHA CBOMCTB 5JIeMEHTOB B MEPUOAAX U I'PYII-
nax (rJiaBHbIX HOATPYIIIAX).

Ilonoxxenue Bogopona B mepuogUIeCKOi CUCTEME.

3HauyeHHe MePUOUIECKOr0 3aK0HA U IIepruoAnYec-
Koif cucreMbl xuMudecKkux aseMenTos JI. 1. Menge-
JleeBa JI/Isl Pa3BUTHUS HAYKU U MOHUMAHUA XUMAYe-
CKOI KapTHHBI MHpAa.

Jdemoncrpanun. Pasnuunbie (opMBI mIepuogmnye-
CKOH cucTeMbl XumMuuyecKkux anemenToB /1. M. Men-
JIeJsieeBa.
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JlabopaTopusbiii onkiT. 1. KoHcTpyHposanue me-
PHOAMYECKOHN TaOJAMUIBI 3JIeMEHTOB C MCIIOJIb30BAHU-
eM KapToyeK.

Tema 2

Crpoenne Bemecrsa (14/26 )

MonuHaa xumMmuecKkasd ¢cBfA3b. KaTnoHBI
u aEuoHbI. Kiaccndukanua moHoB. MoHHBIE Kpuc-
TannaudecKkue pemrerku. CpoiicTBa BEIECTB ¢ 9THM
TUIIOM KPHUCTAIMUYECKUX PEIIeToK.

KoBanmeHTHaa XUMHUYEeCKAasaA CBA3b.
ONEKTPOOTPUIIATENBHOCTE. LloNApHad W HemoJasap-
Had KoBaJieHTHbIe cBA3u. [lunmons. [lonaprocTs cB-
3H U IIOJAPHOCTH MOJIeKyJIbl. ODMeHHBIN 1 JOHOPHO-
aKIeIITOPHBIN MexXxaHW3Mbl 00pa3oBaHNA KOBAJIEHTHOMN
cBaA3u. MosekynsapHBIe W aTOMHBIE KPHUCTAJIAYe-
ckue perrerku. CBoiicTBa BemIeCTB € 3TUMHU THIIAMM
KPUCTAJITHYECKUX PEIIeToK.

MeTannuduecKasgd XUMHUYECKAas CBIA3b.
OcobennocTy CTPOEHUS ATOMOB MeTaJI0B. MeTannu-
yecKad XMMHYecKasd CBA3b U MeTaJJIMUecKas KpUC-
TaJannyeckas peunierka. CBOMCTBA BEIECTB € 3TUM
THUIIOM CBS3M.

Bogopogsaa xXumMHmUYecKad CBSHI3b.
MexMONEeKyNIAPHAA W BHYTPUMOJEKYIAPHAA BOJO-
ponHad cBA3b. S3HAUEHUE BOJOPOJHON CBA3H AJIA Op-
raHU3anuy CTPYKTYP OMOIIOJIUMEDOB.

IT o 1 M e p b1. IlmacTMaccsl: TEPMOILIACTEL ¥ Pe-
AKTOILIACTHI, WX IIPEeJCTABUTENH U IIPUMEHEHHE.
Bosokua: mpupoabie (pacTUTENBHBIE U 3 KUBOTHBIE)
U XIMHUYecKue (MCKYCCTBEHHBIE M CHHTETHUYEeCKHe),
HUX Ipe/ICTABUTENN U MPUMEHEHNe.

I'azoob6pasHoe cocToaHMEe BemecTT
B a. Tpu arperaTHeix cocTosHusA BoAbl. OcobeHHOCTH
CTpOeHUsA ra3oB. MoyApHEIHA 00beM ra3000pasHbIX Be-
IIIECTRB.

IIpumepsl ra3000pa3HBIX HNPHUPOLHBIX CMeEcei:
BO3/lyX, NPHUPOAHBIN ra3. 3arpasHeHne aTMochepsl
(kmcIoTHBIE JOMXK /AU, TaPHUKOBEIN ad)deKT) u 60pnda
C HEM.
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IIpeacraBuTenn razoo0pasHLIX BeINecTB: BOJO-
pPOJi, KUCJIOPOX, YIVIEKHUCIBIN Ia3, aMMUaK, 9TUIEeH.
Wx nonyueHue, cobupasue U pacrosHaBaHue.

HMungroe COCTOSAHHUE BellecTBa.
Bona. ITorpebierue BOABI B ObITY M Ha IPOU3BOJICT-
Be. #KeCcTROCTE BOABI M CIIOCOOEI ee yeTpaHeHU .

MuHepasibHBIE BOABI, UX UCIOJb30BAHUE B CTOJIO-
BBIX W JIeYeOHBIX IeAX.

Hunkue xpucTANIB B UX IIPUMEHeHNe.

Teeppnoe COCTOSAHUE BeliecTBa.
Amop(ubIe TBEpABIE BeIecTBA B IPUPOJE U B XKH3-
HU 4YeJIOBeKA, MX 3HAUYeHWe U npumeHenue. Kpuc-
TaJJIuUecKoe CTPOEHNEe BelllecTBa.

OIucmepcHsie cucTeMbl. [lousarue o guc-
mepcHBIX cucreMax. JlucnepcHas dasa u JUCIePCH-
oHHad cpefa. Kiaccudburamusa AUCIEPCHBIX CUCTEM
B 3aBUCUMOCTH OT arperaTHOT0 COCTOSHUS JAUCIIEPC-
HOII cpe/ibl ¥ AUCTIEPCHOHHOMN (hashl.

I'pyGopucnepcHble CHCTEMBI: d9MYJbCHHU, CyCIeH-
3UH, ad9PO30JIN.

ToHKOAUCIIEPCHBIE CUCTEMBI: I'eJIX U 30JIH.

CocTaB BemecTBa u cMece#. Bemecr-
Ba MOJIEKYJIAPHOTO W HEMOJIEKYJIAPHOTO CTPOEHMA.
3aK0H DOCTOAHCTBA COCTABA BEIECTB.

TlousiTHe «J0Js» U €e PasHOBUAHOCTH: MaccoOBad
(moss HIEMEHTOB B COEAWHEHUH, H0JIs KOMIOHEHTa
B CMeCH — J0JiA IpuMeceil, J0JId pacCTBOPEHHOTO Be-
1IecTBa B pacTsope) 1 obbemHas. Jlond BEIX0OAA IPO-
OYKTa peakl Uy OT TeOPeTHUEeCKN BOZMOMKHOTO.

Jemoncrpauun. Mozeas KpPUCTANIMYECKON pe-
meTKu xJjopupa Harpud. O6pasmbl MHUHEPAIOB C
MOHHOH KDPHCTAJJIMYECKON peIleTKOW: KalbIHuTa,
rasuTta. Mofenu KPpUCTAJIIMYECKUX PEIIeTOK «CyX0-
ro npAa» (I moma), anMasa, rpadura (MIKH KBap-
na). Mogens mosekysnsl JIHK. Obpasmsr niractMace
(perosiopopMaIbieruiabie, NOJUypeTa, MOJIUITH-
JieH, TOJIUIIPONUJICeH, MOJUBUHUIXIOPHUA) U u3ze-
gusi w3 Hux. OOpasmsl BOJOKOH (II€peTh, IMIEJIK,
areTaTHOe BOJOKHO, KAllPOH, JaBcaH, HEIIOH) U u3-
menua us Hux. OO6pasibl HEOPraHWYECKUX HOJHMe-
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poB (cepa miactTuyecKkas, KBapll, OKCHJ] allOMUHIA,
NPUPOAHBIE AJTIOMOCHINKATH). Mogens MOJIAPHOTrO
o6bemMa rasoB. Tpu arperaTHbIX COCTOSHHA BOJBI.
O6pasnbl HAKKUIIY B YaiiHUKe 1 Tpybax IeHTPATbHO-
ro oTomieHusd. JKecTKOCTh BOABI U CIIOCOOEI ee yCT-
pamenusi. IIpubopsl Ha KUAKUX KPUCTAJLIaX. 06-
pasIbl PA3MIUYHBIX JUCIEPCHBIX CHCTEM: SMYJIBCHM,
cycmensuii, asposojieii, rexeit u soneii. Koarynsa-
nus. Cunepesuc. dddert Tungand.

Jlaboparopubie omnsiTel. 2. Onpenesenve THIa
KPHCTAJJIMUECKON PEIIeTKY BelllecTBa U OIMCaHNe
ero csoiicrs. 3. O3HAKOMJIEHHE C KOJJIEKIIWeN IOJIH-
MEpOB: ILJIACTMACC W BOJIOKOH W W3JeNNsa HU3 HHX.
4, UenpiTaHue BOABL HA JKECTKOCTH. ¥ CTpaHeHUe
JKECTKOCTH BOALI. 9. OzHaKoMiIeHNe ¢ MUHEPaIbHbI-
Mu Bogamu. 6. O3HaKOMIIeHHE ¢ JUCIePCHBIMU CHCTe-
MAaMH.

IIpaxTuueckas pa6ora Ne 1. ITonygernwue, cobu-
paHpe ¥ pacno3HaBaHUe rasos.

Tema 3
XuMuuecKkue peakuuu (8/16 u)

Pearnuu, naymmne 0e3 U3MeHEeHH A
cocTaBa BelmecTB. AJIOTponus U aJLIOTPOII-
Hble BUfjon3MeHeHus, [Ipuauasl alaoTponuy Ha IpH-
Mepe MopMdUKanuii KUCIOpoaa, yriepojga u gocdo-
pa. O30H, ero 6uosoruuyecKas poisb.

Vlzomepsl U H3oMepud.

Peaknuu, Hmaylmue ¢ M3MeHeHHEM
cocTtaBa BemecTB. Peaknum CoelUHEHUST,
pasjioKeHus, 3aMelleHusa 1 oOMeHa B HeOpraHude-
CKOM M OpraHuuecKoil xumuu. Pearium sK30- 1 9H-
norepmuyeckue. Termnosoit shdeKT XUMAIECKON pe-
aKIMi ¥ TepMOXMMHUYeCKue ypaBHeHusA. Peakmuu
ropesEusi, KAk YaCTHBIA CJy4yail 3K30T€PMUUECKHUX
PeaKIuii.

CxopocTh XMMHUUYECKOW pearkIHuN.
CKOpOCTh XUMUUECKOM peakInun. 3aBUCHMOCTH CKO-
pOCTH XUMHWYECKOH pearIiu OT IPHPOABI pearu-
PYIOIIUX BeIIecTB, KOHIEHTpamuu, TeMIepaTyphl,
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ILIOIAAM ITOBEPXHOCTU COIPUKOCHOBEHHA M KaTa-
nusaropa. Peakuum romo- u rereporesnsie. llonsa-
THe 0 KaTajJuse M KaraausaTopax. @epMeHTH Kak
OMOJIOTHYECKHME KaTalu3aTopbl, OCOOEeHHOCTH UX
GYHKIIMOHUPOBAHUA .

O6parTuMOCTh XUMHUYECKHX peakx-
1 u ii. HeobpaTumbie U 00paTuMbie XUMUYECKHNE De-
armun. CocTosgHNE XMMHWYECKOTO paBHOBeCHd IJIisA
obpaTUMBIX XHMHUYecKUX pearmuit. Crocobnl cme-
MeHNA XMMUUYECKOT0 paBHOBECHU: Ha IIpHMepe CHUH-
Teza aMMuaka. IloaaTrHe 00 OCHOBHBIX HAYJYHBIX
NpUHONAIAX [IPOU3BOJACTBA Ha IpUMepe CHHTEe3a aM-
MHAKA WX CEPHOM KUCIOTHL.

Ponr BOAB B XMMHUYECKOHN peakx-
nuu. MeTuHHBIE pacTBOpPhI. PacTBOpHUMOCTH #
KJIaccu(PUKanusa BEIIeCTB 10 9TOMY IIPU3HAKY: pac-
TBOPHUMEIE, MAaJIOPACTBOPHMBIE ¥ HepacTBOPHMEIE
BeIllecTBAa.

DIEeKTPOINUTHI U HEDIEKTPOJIUTHI. JIEeKTPOTUTH-
yeckas aucconuanua. Kuciorsl, OCHOBAaHUA U COJIH
C TOYKH 3PEHUS TEOPHUH DJIEKTPONUTHIECKOH AHCCO-
ImuAaIuu.

XuMHuUecKyue CBOMCTBA BOABI: B3amMOJelicTBHE
¢ MeTaJIJIaMKi, OCHOBHBIMH ¥ KHUCJOTHBIMH OKCHA-
MU, pa3JjiokeHue 1 oOpasoBaHHe KPHUCTAJJIOIHADA-
ToB. Peaknuy rujpaTany B OpraHMyeCcKOM XUMUH.

F'mapponma OpraEuYecKUX M Heopra-
HUYEeCKUX coenpuHenni. Heobparumsbrii
ruaposus. O6paTuMblii I'UIPOIU3 COJIeH.

Iuaponns OpraHUYecKUX COeJHHEHMHM H  ero
IpaKTUIECKOe 3HAUYEHHE JJIA MOJNyUYeHUA THAPOJIN3-
HOI'O CIIMpTa U MbLIa. Buosiormueckas pojb I'MAPO-
IM3a B ILJIACTUUECKOM U SHepreTuyecKoM oOMeHe Be-
IIECTB ¥ DHEePTUU B KIIETKE.

OKHCIUNTEABHO-BOCCTAHOBHUTEIJIb-
Hbl e peaknuu. Crenens okucienusa. Onpene-
JIeHUe CTeleHH OKHUCJeHuA o (GopMyJe coejuHe-
Hua. IloHaTHe 00 OKMCIUTENIHHO-BOCCTAHOBUTEND-
HBIX peaknmuax. OKUCIeHHWe U BOCCTaHOBJIEHHUE,
OKHCJIATEIb U BOCCTAHOBUTEJb.
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DaeKTpOJau 3. DIEKTPOJIN3 KaK OKHACINTENb-
HO-BOCCTAHOBUTEIBHEBIN IIPOIECC. SJIEKTPOJIHA3 pac-
[IaBOB ¥ PACTBOPOB HA IpUMepe XJIOPHZA HATPHU.
IIpakTHUeCKOe IpUMEHEeHWe SJIeKTPOIn3a. onex-
TPOJIUTHUECKOe TTOJTyUeHHe aIIOMUHNA. :

Nlemoncrpanuu. [Ipeppainesne KpacHOTO docho-
pa B Genbiit. OsoraTop. Mozenn MONERYI r-OyTaHa
u mso0yraHa. 3aBUCHMOCTH CKOPOCTH DeaKIuu OT
[IPUPOALI BEIeCTB Ha NpHMepe ummmEOhmmmoamHm
pACTBOPOB DPASIMIHBIX KHUCJIOT OJMHAKOBOM KOH-
[eHTpanyuy C OJWHAKOBBIMK TDaHyJaMy HUHKA M
B3AUMOZEHCTBASA OAMHAKOBBIX KYCOYKOB Da3HBIX
MeTasioB (Maraus, UHKA, XKejesa) ¢ COJIAHON KHC-
JioToi. BaamMoeiicTBAe PAcTBOPOB CEPHOW KHCJIO-
THI C PACTBOPaAMM THOCYJIb(paTa HATPUA pasauIHOM
KOHIIEHTPAUK 1 TeMuepaTypbl. Mojenb KANSIIEro
ciosi. PasmoskeHme mepoKcHJa BOAOpoAa € IIO-
MOIIBIO KaTajausaTopa (oxcuga Maprasna (IV)) u xa-
TaJIa3bl CHIPOTO MsAcCA ¥ CHIPOTO KapTodess. ITpume-
PBI HEOOPATUMBIX peaxmuii, UAYIIHEX ¢ 00pPa3OBaHM-
eM OocafiKa, rasa MJm BOOBL. BzaumojencTBAE JTUTHA
u Harpusa ¢ Bojoi. [TonydyeHne oKcHza docdopa (V)
¥ PACTBODEHHE ero B BOJie; MCIBITAHNE IOJYIeHHOTO
pacrBopa Jakmycom. OOpasiisl KPUCTAIIOTUAPATOB.
HcnbiTaHre pacTBOPOB 3JIEKTPOJIUTOB W HEINEKTPO-
JIMTOB HA IPeAMeT AUCCOIHanyuy. 3aBUCUMOCTD CTe-
HeHH 3JIEKTPOAUTUUECKON AUCCOIUANU YKCYCHOM
KICIOTHI OT pasbaBienust pacTeopa. ['maponus Kap-
6upa xKaapuud. I'maposus xapOoOHATOB IIEJOYHBIX
MEeTAJIJIOB M HAUTPATOB IIMHKA WJIHA CBUHILA (I1). ITo-
aydeHue mbuia. IIpocreiiniue OKMCIUTEIBHO-BOCCTA-
HOBHTeJIbHBIE pPEaKIliK: B3aUMOJeHCTBUEe IUHKa C
COJISHOM KMCIOTOM U 3ejie3a ¢ pacTBOPOM cysibaTta
menu (II). Mozmeisb 3J1€KTPOJIH3EPA. Mopesib 2JeKT-
POJIM3HON BAHHBI [JIf MOJIyIeHUA aJIOMUHAA.

JlaGopaTopHble ONBITHL. 7. Peakiusa saMelleHNs
MeI¥ JKeJie30M B pacTBOpe MeJHOI'0 Kynopoca. 8. Pe-
AUy, UAyIe ¢ 00pasoBaHueM OcajiKa, rasa u BO-
net. 9. TlonyueHne KHCIOPOJa PasioskeHueM IIePOK-
cua BOJOPO/Aa C IIOMOIIBI0 OKCHA Maprania (IV)u
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Karajasbl ceiporo Kaptrohena. 10. [lonyuenue Bogo-
poja B3aamMOAeHACTBHEM KHCIOTHI ¢ HuHEKoM. 11. Pas-
JIMYHBIE CAYYaAK THIPOJIH3a COJIeH.

Tema 4
BemecTBa U MX cBoicTBa (9/18 u)

Meranns. BsaumozeiicTBMe MeTaJJIOB C He-
MeTaanamMu (XJI0poM, cepoit 1 Kucaoporom). Baaumo-
JeficTBHe IeJIOYHBIX U IIeJOYHO3eMeJIbHBEIX MeTall-
JIOB € BOZOM. DJIEKTPOXUMUYECKUH DAL HATPAKEeHUNA
MeTaJlIoB. BaaumomeicTBMe METAJJIOB C pacTBOPaMH
KUCJIOT U coneit. AmoMuaOTepMusA. Baaumopgeiicrsue
HaATPHA € TAHOJIOM U (heHOJIOM.

Kopposusa merannos. IIoHATHE 0 XUMHYECKON
3JIEKTPOXMMHYECKON KOpPpo3un MeTaLI0B. Crocobsl
3alUThI METAJJIOB OT KOPPOSHH.

Hemerannsl. CpaBHUTEeNBHAA XapaKTepPHUCTH-
Ka rajJoreHoB Kayg HamboJee THIIHYHBIX nmpencraBsyuTe-
neit HemerasnmoB. OKUCINTEIbHEIE CBOMCTBA HEMeTaJ-
JIOB (B3aMMOEMCTBHE C METAJIaMH U BOJOPOLOM).
BoceranoBuTenbHBIe CBOMCTBA HEMETAJLIOB (B3aMMO-
neiicTBue ¢ 6ojee 3JIeKTPOOTPUIIATEIbHBIMY HEMETAJ-
JIAMU U CJIOKHBIMH BellleCTBaMHU-OKUCIUTEIIAMHA).

KucnoTs HeopraummuecKue U opra-
HuueckKue. Krnaccupuxamusa xucyior. Xumude-
CKHe CBOMCTBA KMCJIOT: B3ANMOJIEHCTBHE ¢ MeTaJlia-
MM, OKCHAaMi METAaJJI0B, THIAPOKCHUIAMY METaJLI0B,
conamu, cuupramu (pearkmus srepuburanum). Oco-
Oble CBOMCTBA A30THOM M KOHIEHTPUPOBAHHOM cep-
HOM KHCJIOTHI.

OcHOBaAaHHMA HeOpPraHudYeCcCKHNEe U ODP-
ragnueckune. OcHoBanudA, X KIacCUPUKATIHUA.
XuMuyecKkye CBOMCTBA OCHOBAHMI: B3aMMOJEHCT-
BHe ¢ KHMCJIOTAMM, KHCIOTHBIMHM OKCHUIAMHU M COJHA-
mu. Pasio:keHne HePacTBOPUMbBIX OCHOBaHMIA.

C o 1 u. Knaccupuramus cojieii: cpefHAe, KACIbIe
¥ OCHOBHBIE., XMMHUUYECKUE CBOMCTBA COJIeii: B3aUMO-
neiicTBHe C KMUCIOTaMU, IeJiouaMy, MeTallaMuy | COo-
namu. IIpencraBurenn cojieid u Ux 3HaueHue. XJo-
pun HaTpus, KapboHaT Kaabnud, hocdar Kanabius
(cpegEue conm); ruApPoKapObOHATHEI HATPUA U aMMO-
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HuA (KUCJaBIe COn); ruaporcokapborar menu (1) —
ManaxuT (OCHOBHAS COJIB).

KauecTBeHHBIe peakIuy Ha XJIOpUA-, Cyabdar-,
¥ KapOoHaT-aHWOHEI, KATHOH aMMOHUS, KATUOHBI
sxenesa (II) u (III).

lemeTHuecKasda CBS3b MeMAY KIac-
caM¥ HeOpPpraHMUYeCKUX M OpraHuvec-
KUX coepuHeHuni IloHATHe O TeHETUUECKON
CBSI3M M TeHeTUUYeCKMX pagax. ['eHeTHUeCKUU DAL
merasia. leHeTuueckuit psan Hemerasna. OcobeH-
HOCTY MeHEeTHUYECKOT'0 PAZA B OPraHuIeCKOM XUMUH.

Hemoncrpanuu. Konnexnus o0pasmoB MeTalIOB.
BzaumogelicTBue HATPUS W CYPbMBI C XJIOPOM,
xenesa ¢ cepoit. 'opeEne Marsus M aJIOMUHUA
B KMcaopoae. BaammoieiicTBe II[eT0UHO3€MeIbHBIX
MeTajJIoB ¢ BoJoii. BsammopeiicTBUe HATPUA C 9Ta-
HOJIOM, IIMHKA C YKCYCHOM KHUCIOTOH. ATIOMUHOTED-
mus. BsauMogeiicTBHe Meii ¢ KOHIeHTPHPOBAHHOM
a30THON KHCHA0TOIi. Pe3ysnbTaThl KOPPO3HH MeETAam-
JIOB B 3aBHCUMOCTH OT YCJIOBUMN ee IPOTeKaHWs.
Konmeknusa o0pasmoB HeMeTaJsoB. Baaummopeicr-
BUe XJIOPHOII BOABI ¢ PacTBOpoM OpoMmja (HOxmuia)
Kanuda, KoleKua IpUPOSHEIX OPraHuYeCKHUX KUC-
jor. PasbaBiesme KOHIEHTPUPOBAHHOW CEPHOMU
KHCJ0THI. BaamMojeiicTBHe KOHUEHTPHPOBAHHOMN
CepHOU KUCJIOTHI C CaXapoM, IIeJIII0JI0301 U MeJbIO.
O6pasibl IPUPOSHBIX MHHEPAJIOB, COAEPIKAIIUX XJIO0-
puz HaTpus, KapboHAT Kaabnu#A, GocdaT KaabIud
u ruapoxcokapbonar meau (II). Obpasmsr mUIEBBIX
OPOAYKTOB, COLEPIKANINX I'UAPOKAPOOHATHI HATPUA
¥ aMMOHH S, UX CIIOCOOHOCTE K Pa3JI0KeHNIO IIPH Ha-
rpesanuu. lamenue coasl yrcycom. KauecrBenHble
peaknuy Ha KATUOHBI U aHUOHBL.

Jlaboparopusie onbITel. 12. McmeiTanue pact-
BOPOB KHCJIOT, OCHOBaHUI M COJIell HHAHWKATOPaMH.
13. BzaumopelicTBMe COJIAHOI KHCJIOTHI M PacTBOpa
YKCYCHOM KHCIOTHL ¢ MeTagaamu. 14, Bsaumoznencr-
BHE COJIAHON KHUCJIOTEI M PACTBOPA YKCYCHON KHUCJO-
THI ¢ OCHOBaHHMAMU. 15. BaamMopeicTBie COMAHON
KUCJIOTHI ¥ PACTBOPA YKCYCHON KHCJIOTBI C COJAMU.
16. ITonyueHue u cBOMCTBA HEPACTBOPHUMBIX OCHOBA-
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guii. 17. Tuaponns XJIOPUAOB M AlleTATOB IIEeJOYHBIX
MeTasaoB. 18. O3HaKoMIeHNEe ¢ KOJIeKIIHAMU: a) Me-
TaJJIoB; 0) HEMETAJJIOB; B) KHCJOT; I') OCHOBAHMIA,
1) MIHEPAJIOB 1 OMOJIOTHYEeCKUX MaTepuajios, COlep-
JKAIUX HEKOTOPbIEe COJIN.

IIpakTuueckans padora Ne 2. Pemenue skcmepu-
MeHTAaJbHBIX 3alad Ha UAeHTH(OHUKAIIUIO OpraHude-
CKHUX U HEOPraHNYeCKHUX COeIUHEHU.

Y4yeOHO-MeTOANYeCKUN KOMILIEKT

1. F'abpuenan O. C., Awyrosa A. B. Xumus.
10 k1. Basossiii ypoBers: Meroguueckoe nocobue. —
M.: Ipoda.

2. I'abpuenan O. C., Awyrosa A. B. Pabo-
uyad Terpansb. 10 kia. K yuebuuky O. C. 'abpuensana
«Xumua. 10 knace. Bazossiit ypoBenb». — M.: Ilpo-
da.

3. I'abpuensn O. C., Ocmpoymos H. TI.,
Caadros C. A. Kaura qna yaurena. Xuvusa. 10 ki,
Bagossiii yposernb. — M.: IIpoda (BeIlifleT B cBeT
B 2009 r.).

4. 'abpuenan O. C., Awyrosa A. B. Xumus.
11 xn1. BagoBblit ypoBenb: Metoxmdyeckoe nocobue, —
M.: Tpoa (seritger B ceer B 2009 1.).

5. I'aopuensan O. C., Awyrosea A. B. Pabo-
yag Terpanb. 11 ki, K yuebaury O. C. 'abpuensana
«Xumusa. 11 xraace. Basossiii ypoBers». — M.: [Ipo-
da.

6. I'abpuenan O. C., Ocmpoymos H. I,
Cnadrkoe C. A. Kuwura pna yuurens. XHUMHA.
11 k. Basosslit yposers. — M.: IIpoda (Beiiizger B
cset B 2009 r.).

7. Xumusa, 10 xx. KoHTpoabHEBIE U IPOBEPOYHEIE
paborer Kk yuebHury O. C. I'abpuensna «Xumus.
10 xxacc. Basoseiii yposenb» / O. C. I'abpuensn,
II. H. Bepeskun, A. A. Ymakosa u ap. — M.:
Hpoda.

8. Xumusa. 11 kn. KorTponbHEIEe U IPOBEPOUHBIE
paborsl Kk yuebHury O. C. I'abpuensna «Xumus.
11 xnacc. Baszosniit yposess» / O. C. I'abpuenss,
II. H. Bepeskun, A. A. YmakoBa u ap. — M.:

Hpoda.
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IIporpaMmma Kypca XMMHUH
g 10—11 kaaccos
0011[e00pa30BaTENbHBIX
yupesKIeHnn
(npopuILHBIA YyPOBEHB)

IlogcauTeIbHAA 3aNUCKA

ITporpamma mo xumuu aus 10—11 xraccos obie-
06pa3oBaTeNbHBIX YUPENKTEHUN SBISETCA JIOrude-
CKMM MPOOJZKEHUEM aBTOPCKOrO Kypca JJIA OCHOB-
moit mKounsl. IlosToMy oHA paspaboTaHa ¢ OIOPOW HAa
Kypc xumun 8—9 riaccos. PesynsraroM aToro sBu-
JIOCH TO, YTO HEKOTOPbIE, IPENMYIEeCTBEHHO TeOPeTH-
yecKHe TeMbl KypCa XMMHH OCHOBHOI IIKOJEL pac-
CMATPHUBAIOTCA CHOBA, HO yiKe Ha 6ojiee BLICOKOM, pac-
[IIMPEeHHOM U YIIyOJeHHOM ypPOBHE. ABTOD /I€JIaeT 9TO
OCOBHAHHO C IeJIb0 (DOPMUPOBAHUA IEJTOCTHOM XUMHU-
YeCKOHM KapTUHBI MUpa ¥ JUIA obecliedeHus IPEeeMCT-
BEHHOCTU MeKJy OCHOBHOW ¥ CTapliei CTyIeHAMU
obyueHus B 06111e00pa30BaATENIBHBIX YIPEXKAeHUAX.

Kypc uerko JemmTcss Ha [ABe YacTu COOTBET-
CTBEHHO rofaM ob0yuernns: oprasudeckyio (10 xnacc)
u obmyro xumuio (11 xiace). Opranunyeckas XUMUsA
paccmarpuBaerca B 10 Kiacce U CTPOUTCHA C YIETOM
3HaHU, TOJYIYEHHBIX YYAI[AMUCHA B OCHOBHOM IIKO-
ne. Tlosromy ee u3ydyeHHMe HaAUMHAETCsA € IMOBTODe-
HIUE BAXKHENIIUX NMOHATHI OPTaHUYECKON XUMNMH,
PacCMOTPEHHEIX B OCHOBHOM IIKOJIE.

Tlocsie TOBTOPEHMA BAYKHEWIIMX NOHATHN pac-
cMaTpHUBaeTCA CTPOeHHe U KJaccupuranus oprasHu-
YeCKUX COeNMHEHUH, TeOPEeTUUECKYIO OCHOBY KOTO-
poii cocTaBisieT COBpeMeHHad TeOpPus XUMHUIECKOro
CTPOeHUsA C HEKOTODHIMA BJIEMEHTaM# 3JIEKTPOHHOMN
TEOPUU U CTEPEOXUMUN. JIOTHYeCKHM IIPOJOJIKEeHN-
eM BeAylllell MAeU O B3aMMOCBA3U (cocTaB — CTPO-
eHUe — CBOMCTBA) BEIIECTB ABJIAETCA TeMa « XHMU-

47



YyecKHe peaKluH B OPraHMYEeCcKOMH XMMHUH», KOTopas
BHAKOMMT YUYAIIUXCA ¢ KiIaccuHKaIden peariini
B OpPraHMWYecKO! XUMUY U JaeT IMPeJCTaBIeHNUE O He-
KOTOPBIX MEXaHM3MaX UX NPOTEKAHUS.

ITonyueHHBIE B IEPBEIX TEMAX TEOPETHUECKHE 3HA-
HUA YYalIUXCa 3aTeM 3aKPeIUIAIOTCA W PasBUBAIOTCH
Ha 6oraToM (hbaKTUUIECKOM MaTepuaje XHMAK KJIaccoB
OPraHWYeCKUX COeOUHEHHH, KOTOPBIe paccMaTpHBa-
IOTCA B IOPATKE YCI0MHEHU 0T DoJiee IPOCThIX (yriie-
BOJIOPOJIOB) 110 HauboJee CHIOMKHBIX (OMOMOJIHUMEPOR).
Taxoe mocTpoeHMe Kypca MO3BOJIAET YCHINTH TEOyK-
THUBHBIN ITOXO0] K U3YYEHUIO OPraHUIeCKON XUMHAN.

Kypc obieir xumuu naydaercsa B 11 Kigacce u cra-
BHUT CBOEH 3aauell HHTerpanuio 3HAHKUN YIaIIuXCs 10
HEOPraHWYeCKOW M OPraHWYecKOoW XHMWUU C IeJbI0
hopMHUpPOBAHHUA ¥ HUX €JUHON XMMUYECKONA KapTHHBI
mupa. Bepyimas umeda Kypca — eZUHCTBO HeOpraHmye-
CKOI M OPraHAYeCcKOl XMMHUU Ha OCHOBE 00ITHOCTH MX
TIOHATHUI, 3aKOHOB ¥ TEODUi, a TAKKe Ha OCHOBE 00-
X TOAXOAOB K KJacCH(UKAIIMU OPraHHYECKHUX U
HEOPraHWYeCcKUX BEIIeCTB 1 3aKOHOMEPHOCTSAM IIPOTe-
KaHUA XUMWYECKMX peaxknui Mexay Humu. Taxoe
IOCTPOeHME Kypca o0Iel X MMIH IT03BOJIAET IIOIBECTH
yUyammuxcsa K TOHUMAHHIO MATepPHAJIBLHOCTH M II03HA-
BAaEMOCTH €IVHOT0 MUpAa BEIecTB, MPUYUH ero Kpa-
COYHOr'0 MHOT000pasus, Bceoliell CBAZK ABIEHUHN,

B cBo0 ouepens, 2TO ZaeT BO3MOMKHOCTE YIAII[HM-
cA He TOJNBKO JYYIIE YCBOUThL XMMHYECKOEe COepKa-
HYEe, HO ¥ TOHATH POJIb U MECTO XHMHH B CHUCTEME
Hayk o mpupoze. Taxkoe mocTpoeHMe Kypca II0SBO-
JIAET B MIOJITHOM Mepe MCIO0JIb30BATh B O0YUYeHUH OIe-
panmuy MBIIIJIEHUA: aHAJAU3 U CHUHTe3, CPaBHEHUE
¥ aHAJOTHI0, CHCTEMATH3aIlio 1 000011IeHIe,

JlagHas mporpaMMa peasM30BaHa B yYeOHHKaX:
I'abpuensan O. C., Macrkaee @. H., Ilonoma-
pes C. IO., Tepenun B. H. Xumusa. 10 xa. Ilpo-
dbunbeEI  ypoBeHb. — M.: [Ilpoda; Iabpu-
enan O. C., Jlvicoga I'. I'. Xumusa. 11 xua. Ilpo-
thunsaBI ypoBesb. — M.: Ilpoda.
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10 KJIACC (OPTAHHYECKASA XUMMU)
(3/4 © 6 nedenio; ecezo 102/136 u,
u3 Hux 5/10 w — pesepeHoe épems)

Beenenue (5/8 4)

Ilpenmer opranmyecko xumun. OcobeHHOCTH
CTPOEHUS ¥ CBOMCTB OPraHWYECKHX COeJMHEeHUMH.
3HaueHWe M POJIb OPTaHWYECKOH XMMHM B cHCTeMe
eCTeCTBeHHBIX HAYK U B JKM3HU obmiecTBa. Kparxkuii
OYepK HUCTOPHUYU PASBUTHUA OPraHUYEeCKOM XMMUH.

IIpeanoCLIIKHA CO3JaHUA TEOPHUH CTPOCHUA: Te-
OpUd PafiMKaJIOB U TeOpus TUIOB, paborsl A. Kexy-
ne, 9. ®panknanga u A. M. Byraeposa, cbes] Bpa-
uyeil u ecrecrBoucneirarenei B r. [lIneitepe. OcHOB-
Hble MOJIOXKEeHUA TEeOPHH CTPOEHHA OPraHUYeCcKHX
coepunenuin A. M. Byrneposa. XuMuueckoe CTpPO-
€HUe U CBOMCTBA OpraHudyecKux BemlecTs. Vsome-
pusa Ha mpuMepe H-0yTaHa 1 u3obyraHa.

DJIEKTPOHHOE 00JIaK0 ¥ opduTanb, UX (POPMBI: S # P.
DJIeKTpOHHBIE U 3JIeKTPOHHO-TpaduyecKue GopMmy-
JIBI aTOMAa YIJIepo/ia B HOpMaJbHOM U BO30y K IeHHOM
cocroanuax. KoBaleHTHaA XUMHUUYecKas CBA3L U ee
pasHOBUAHOCTH: C 1 T. BogoponHasa cBA3b. CpaBHe-
HHe 00MEHHOT0 M HJOHOPHO-aKIeIITOPHOTO MeXaHu3-
MOB 00pa30BaHUA KOBAJEHTHOMN CBA3H.

ITepBoe BaJleHTHOE COCTOAHME — SP3-rHOpPHAN3a-
1y — Ha MpUMepe MOJIeKYJbl MeTaHa U JPYrux aj-
KaHOB. BTOpoe BaJeHTHOE COCTOAHUE — SpPZ-TUO6-
pUIHM3anMa — HA TpUMepe MOJIEKYJbl BSTHJIEHA.
TpeThe BAJIEHTHOE COCTOAHHE — SP-THOPUAM3AIUA —
Ha npuMepe MOJIeKYJbl ameTuyeHa. I'eomerpusa Mo-
JIeKyJI paCCMOTPEHHBIX BEINecTB M XapaKTepUCTUKa
BH/IOB KOBAJIeHTHON cBssu B HuX. Mojens I'ninec-
oy A o0bACHEHUA B3aMMHOIO OTTAJIKUBABUA THUO-
PUAHBIX opbuTaNeir M MX PpacHoJOXeHUA B IIpO-
CTPAHCTBE C MUHUMYMOM 9HEPIUAHU.

NNemouncrpauuu. Kojneknusa opraHvdyecKux Be-
IIeCTB, MaTEepHUaIoB u usxenuit us Hux. Mojgenu mMo-
aexyn CH, u CH,0H; C,H,, C,H, u C4Hg; n-OyTana
u usobyrana. BsaumopelcTBue HATPUA C 9TaAHOJIOM
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U OTCYTCTBHE B3aMMOJAENCTBUSA C NUITHJIOBBIM 9(u-
poM. KonneKiusa moJMMepoB, NPUPOSHBIX W CHHTE-
THUECKUAX KAy4YyKOB, JIEKAaPCTBEHHBIX NIpenaparos,
kpacuteneii. [llapocrep:xaeBbie 1 00bEMHBIE MO/Ie-
au monekyn H,, Cl,, N,, H,O, CH,. lllapocTepsHe-
Bhble u oosemusie moxenu CH,, C,H,, CH,. Mopens,
BBHITIOJTHEHHAA M3 BO3AYIIHBIX IapoB, AEMOHCTPH-
pyioInag OTTATKHABaHNE THOPUAHBIX OpOuTAIen.

Tema 1

Crpoenue H KiIacCHpPUKALMA
OpraHMYecKMx coeuHeHHH (10/13 i)

Knaccudukranyus OpraHMYeCKUX COeIUHEHUH IO
CTPOEHHUIO «YTJIEPOXHOTO CKejeTa»: aluKInIecKue
(aTKaHBI, aJKeHbl, AJKHUHBI, aJTKaJuensl), Kapbo-
NUKIAUecKue (IMKI0ATKAHBI ¥ apeHbl) U TeTepo-
nukianueckne. Knaccuuranusa OpraHMYecKHX Co-
eIUHEHUH M0 QYHKIMOHAABHBIM IPyNIaM: CIUPTEI,
deHONBI, TpPOCTHIe BQUPHI, AJbAErHNbI, KEeTOHBI,
KapOOHOBEIE KMCJIOTHI, CIOMHBIE 9(DHPBHI.

HomenkjaTypa TpHUBHAJbHAdA, palpOHaJbHAdA H
UIOITIAK. PanuoHansHass HOMEHKJIATypa KaK npen-
mrectBenanK HOoMeHKAaTypsl MIOITAK. IIpuHnmns
obpasoBaHus Ha3BaHUIL OPraHMIECKUX COeIMHEeH I
no MIOITAK: samenieHus, poAOHAYAIbHOM CTPYKTY-
DbI, CTAPIIMHCTBA XapaKTePUCTUIECKUX Ipynn (aJ-
(daBUTHBII TOPANOK).

CTpyKTypHAs HM30MepUsA U €e BHUAbI: H30MepHid
«YIJIePOJHOTO CKeJeTa», W30MEPHUA IIOJIOMKEHUT
(kpaTHOM cBA3YU ¥ QYHKIIMOHATLHON IPYIITEI), MEX-
KJaccoBas usomepus. [IpocTpaHcTBeHHAA U30MeEpH A
¥ ee BU/JBI: TeOMeTpPUUYECKas W onTHUecKas. Buomo-
ruYecKoe 3HAUeHNe ONTUYecKol nsomepun. OTpaske-
Hue ocoOeHHOCTell CTPOEHHUS MOJIEKYJ reoMeTrpude-
CKHX ¥ ONTHYECKHNX M30MEPOB B MX HA3BAHUAX.

Jemoncrpanuu. O6pasisl npejcTaBUTENeNH pas-
JIMYHBIX KJIACCOB OPraHMYECKWX COEJMHEHWM M Ia-
pocTep)KHEeBble WM OObEeMHbIE MOAENN HX MOJe-
Kkya. Tabnuisl «HasBaHue anxkaHOB W aJKHJIbHBIX
samectuTeneit» m «OcHOBHBIE KJIACCHI OPraHNYeCcKuX
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coenuuernii». IllapocrepKHeBble MOJEIHA MOJEKYJI
OpraHMYeCKUX COeAMHEHNI PasInIHbIX KiaaccoB. Mo-
ZeJIx MOJIEKYJI M30MePOB PasHbBIX BUIOB H30MEDUH.

Tema 2
XuMuuecKHe Peakiuy B OPraHHYecKON XuMHUU
(6/8 u)

IMouaTHe 0 peaKknusAX 3amelneHusA. I'ajoreHupo-
BaHMe aJKAHOB U APEHOB, MIEJIOYHOM I'MIPOJIHA3 ra-
JIOTEHATKAHOB.

IloraTHe 0 peakmuaAx npucoeanHeHud. I'ugpupo-
BaHMe, 'MAPOraJioreHNpoBaHUe, TaJOTeHHPOBAHUE.
Pearnuy moamMepusanvi U IOJIUKOHAEHCATI .

IMouATHe 0 peaKIUuAX OTIIEIIeHNs (3TUMUHUPO-
anusa). llerugpuposanne ankanos. lerunparanus
cnupToB. JlernipoxIopupoBaHue Ha MpUMepe rayuo-
reganKaHoB. IloHsaTHe 0 KPEeKWHTe aJIKaHOB U JEeTmo-
JIAMEepU3anUuu MOJIUMEpPOB.

Peaknuy n3zoMepusanum.

ToMoIuTUYECKUH M TeTepOJUTHYEeCKUl PasphiB
KOBAJIEHTHOII XMMHUYECKO! CBA3YU; 00pasoBaHmue KO-
BAJIEHTHON CBA3HU II0 JOHOPHO-AKIEIITOPHOMY MeXa-
gusmy. IloHsTHe O HyKJeoduie W 3JIeKTPOQUIIe.
Knaccupuranua peakiidii I0 TUIY Pearupyoolnux
yacTHull, (HyKJeopUIbHBIE U DIEKTPODHUIbHBIE) U
NPUHIUANY W3MeHeHHWs cocTaBa MOJIeKyJbl. Bsanum-
HOe BJAMSAHUE aTOMOB B MOJIEKYyJIaX OpPTraHuYecKHX
gemiecTB. VHAYKTUBHLIA U Me30MepHBIA 3(derTsI.
IIpaBuno MapKOBHMKOBA.

Pacuernslie 3amaun. 1. BerunciieEue BBIX0Aa IIPO-
AYKTa peakiuy OT TeOpPeTHYeCKH BO3MOXKHOTO.
2. KombuaupoBaHHBIE 3ala4n.

JemoncTpanuu. Bapeis cMecr MeTaHA C XJI0POM.
ObecnBeunBaHre OPOMHOM BOJbI 3THUJIEHOM H alleTuJe-
goM. [Tosmyuenue GeHosmoGOpMAaTBAETHIHON CMOJIEI.

Ilenonmvepusanya nonuaruiera. Ilonyyenne aTu-
JleHa ¥ TaHoka. KpeKuHr KepocuHa. B3phiB rpemyde-
ro rasa. ['opeHre MeTana WK IPONaH-0yTaHOBOM CMe-
cu (13 rasoBoi 3ayKUraaKku). BapeiB cMecy MeTaHa Win
nponaH-6yTaHOoBOM CMECH ¢ KUCIOPOAOM (BO3LYXOM).
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Tema 3
YraeBogopoasl (24/31 u)

ITonsaTue 06 yriaeBogopojax.

IIpupoxHble HCTOUYHHEKHU yrjaeBo[no-
p o 10 B. HedTs u ee npoMsIIIeHHEAA IepepaboTKa.
DpaKIMOHHAS MEPETOHKA, TEPMUYECKUH U KaTalu-
THYecKuil KpekuHr. [IpuposHbIi ras, ero cocras u
IpPAKTUYEeCKoe WCIOoJb30BaHWe. KaMeHHBIA yroib.
KokcoBanue KamenHoro yriad. IIpoucxoxpenue
IPUPOAHBLIX MCTOYHHUKOB YIJIeBOROPOjoB. Pudop-
MUHT, QJIKAUJIUPOBAHIE ¥ apoMaTu3anusa Hed)rempo-
IYKTOB. DKOJOTUUYECKNE aCleKTHl A00BIYHM, Iepepa-
OOTKY M MCIIOJb30BAHUA IIOJE3HBIX HCKOIIAeMbIX.

A 51k aHbl. 'oMonornueckuit paj u obmasa Gop-
Myzna ankanos. CTpoeHNe MOJEKYJIbl METaHa U JIPY-
rux ajakaHoB. M3somepus ajsKaHOB. Pusuuecxkue
cBolicTBa anKkaHOB. Ankanbsl B npupoje. IIpomsri-
JIEHHBIE CHOCOOBLI IMOJNYYEeHUA: KPEKHUHI AaJIKaHOB,
dpaxkunoHHasi mneperonka HedTu. JlaboparopHbre
crmocobbl MOJIydeHUsA ATKaHOB: cUHTe3 Bropua, fexap-
foxcunupoBaHue cojieif KapOOHOBBIX KHCJOT, T'HJ-
ponms kKapbuzpa amioMuHuA. Peakmuwm samMelleHHdA.
T'opeHue aJTKAHOB B PA3INYHBIX yCI0BUAX. TepMu-
gecKoe pasjoyKeHue ankaHoB. Mzomepusanus anxa-
HOB. IlpumeneHue ankaHoB. MexaHW3M peaKIHU
paZMKaJIbHOTO 3aMeleHusd, ero craguu. IIpakrude-
CKOe MCIOJb30BaHue 3HAHUH 0 MexaHusme (ceobos-
HO-PaJMKaJbHOM) peaKkIuil B NpaBUJIaX TEXHUKH
0e300acHOCTH B OBITY X Ha IPOU3BOJCTBE.

A 1K e H bI. I'omosornueckuit paj u obmasa ¢op-
MyJsia ankeHoB. CrpoeHre MOJEKYJIBI STHIEHA U ADPY-
IMX aaKeHOB. VisomMepusa AJKEHOB: CTPYKTYpPHadA H
npocrpadcTBeHHas. HomeHknarypa u (pusudecKue
cBoiicTBa ankxeHoB. [lonydeHne STHICHOBBIX YIJIEBO-
ZOPOJIOB U3 aMKAHOB, FAJIONEHAIKAHOB U CIUPTOB. 1lo-
JIAPU3AIINA T-CBASK B MOJIEKYJIaX aJKeHOB Ha IpuUMe-
pe npornera. [lousTre 06 naaykTuBHEOM (+1) adderre
Ha IpHMepe MOJIEKYJIBI IponeHa. Peakuun npucoenm-
HeHHd (raJoreHMpoBaHUe, THAPOraJloreHUpOBaHUE,
rufparanus, ragpuposanue). Peaknum oOxKuCIeHHA
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¥ mosuMepusanuu ankeHoB. lIpuveHeHMe AaJKEHOB
Ha OCHOBe MX CBOMCTB. MexaHN3M peaxnuu 3JIeKTPO-
(UIBLHOrO TPHCOETUHEHNS K ajKeHaM. Oxwuciesue
AJKEHOB B « MATKHX» U «YKECTKUX» YCIOBUAX.

A ik ¥ HbI. Domosnornueckuit psazg ankuaoB. 06-
masa dopmyna. CrpoeHre MOJEKYJbl aleTHIeHa U
Apyrux ajdKuHOB. UsoMepus ankuHos. Homenxia-
Typa AleTUJIEHOBBIX YIJIeBOJOPO/OB. Ilonyuenue
aNKUHOB: METAHOBBIM M KapOuaHbIi crocoOsl. Pu-
amyuecKMe cBoiicTBa aJKHMHOB. Peaknum IpUCOeH-
HeHHs! TaJoreHupOBaHKMEe, THApPOorajoreHupoBaHUe,
rugparanua (peaknus Kyueposa), IMpupoBaHUe.
Tpumepusanus aneTnnesa B 6eH30I. IIpumeHeHnE
anxuHOB. Okucienue amxuHoB. Ocobble CBOWCTBA
TePMUHAIBHBIX aJIKMHOB.

A nkanueH sl Obmasa gopMyna alKalHneHOB.
Crpoerue mosieKkyi. Vizomepus ¥ HOMEHKJIATypa aJ-
kaaueHoB. PusnyuecKue cBoiicTsa. BsaumHoe pacro-
JIOMKeHMe T-cBA3eil B MOJEeKyJax aJIKaJueHOB:
KYMyJIMpPOBAHHOE, CONPsKeHHOe, HB30JIUPOBAHHOE.
OcoGeHHOCTH CTPOSHUSA CONPAMKEHHBIX ANKaJUeHOB,
uX nojydyeHue. AHAJIOTUA B XUMUYECKUX CBOMCTBAX
anKeHoB U ankagueHos. Ilomumepusanusd ajlKajgue-
poB. HarypasibHBII ¥ CHHTETHYECKHN KaydyKH.
Bynkanusanusa Kayuyka. PesuHa. Pa6orer C. B. Jlebe-
neBa. Oco6eHHOCTH peaKIuil NPHCOeAUHEHUA K ajl-
KagueHaM C COIPAYKEeHHLIMH TT-CBA3AMMU.

ITuk1oaakaHel. llonaTue 0 NUKIOATKAHAX
® ux cpoiicrBax. ['oMosormueckuilt pax u obmad
dopMyna OUKIOANKAHOB. Hampsxkenne LUKJIA B
C;H,, C,Hg u C;H,,, xordopmarun CcH,,. Uzome-
pUA [HUKJIOAJKAHOB (IO «yIIepogHOMY CKeIeTy»,
wuc-, mpamnc-, Mexkaaccopas). XuMudecKkue CBOII-
CTBa IHMKJOAJIKAHOB: TOpeHHe, pasjioKeHue, paau-
KaIbHOE sameleHue, nzomepusanus. Ocobbie cBOM-
CTBA IMUKJIOIPONaHa, IUKI00yTaHa.

A p e u bi. BeHsosn Kak npeAcTaBUTeNb apeHOB.
CrpoeHue MOJEKYJbl OeH30MIa. CounpsiyxeHne T-CBA-
seit. VizsoMepus ¥ HOMEHKJATypa apeHoB, UX MOJIy-
genwme. I'omosoru Gensosna. BausHue GOKOBOM Ieny
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Ha 9JIEKTPOHHYIO IJIOTHOCTH CONPAXKEHHOI0 T-00J1a-
Ka B MOJIEeKYJIaXx ToMOJIOTOB DeH30Ja HAa IPUMepe TO-
ayona. XMMUYecKHe cBoiictBa OeHsosia. Peaxmum
3aMeIlleHus ¢ yuacTueM OeHs0JIa: rajJoreHIPOBaHNE,
HUTpOBaHKUE W adKkuiaupoBaHue. IIpumenenune OeH-
30Jia ¥ er0 roMoJIOToB. PagnKansHOoe XJI0pHUPOBaHME
6ensosia. MexaHusM 1 YCJOBHSA NPOBEIEHUS DEAK-
UK pajuKaJbHOTO XJopupoBaHua Genzona. Kara-
JHATHAYECKOe TUApupoBaHue GeHsoma. Mexanusm pe-
AKIHUH SJIeKTPO(MUIBHOTO 3aMeIlleHUs: IrajJloTeHNpOo-
BaHNA ¥ HUTPOBaHWA 0eH30Jia U €ro TOMOJOTOB.
CpaBHeHHWEe DPEaKIIMOHHOU cmocobHOCTH OeHs3osa M
TONYOJa B peaknuax samelienuda. OpueHTHUpYIOIIEe
neiicreue rpynnsl aromos CH;— B peaknuax same-
meHud ¢ yaactuem toayosia. OpuenranaTs 1 u 11 po-
Ia B peaKIuAX 3aMeIleHus ¢ yuacTHeM apeHoB. Pe-
axkIuy OOKOBBIX Ilenel aIKII0eH30/I0B.

Pacuernbie 3agauun. 1. Haxoxgeaue MoIeKynap-
HOM (hOopMYJIBI OPraHUYECcKoro COeIMHeHUd 110 Mac-
ce (0bBemy) mpoaykToB cropanusa. 2. HaxoxmeHue
MOJIEKYJISIPHOYM (hOPMYJIBI BeUIeCcTBa MO €ro OTHOCH-
TeIbHONW IIJIOTHOCTH M MACCOBOIl [0Jie 5JIeMEeHTOB
B coequHenusax. 3. KoMOMHUpOBAHHEIE 3aaUl.

Nemoncrpanun. Konnexnusa «IIpupoarsie wuc-
TOUHUKH YIJIeBoAopomoB». CpaBHeHHe NIPOIECCOB
ropesus HeTu u mpupogHoro rasa. OGpasopanue
He(pTAHON NMIEHKU HA MOBEPXHOCTH BOIBI. Karamm-
THYECKN KpekuHr mapadmuua. PacTBopeHue mapa-
¢uHa B GeH31HE U UCIIapEeHHEe PACTBOPUTEJNA U3 CMe-
cu. IlnaBnenue napaduHa U €ro OTHOINEHUE K BOje
(pacTBOpeHHWEe, CpaBHEHHE ILJIOTHOCTelH, cMadyuBa-
Hue). Pasgenenne cMecy 6eH3HMH — BOJA C IOMOIIBIO
JeJINTeJIbHOM BODOHKMH.

IToryuenve MeTaHa W3 aneTaTa HATPUS U THUADPO-
Kcuga HaTpud. Momean MOJIeKYJ aJlKaHOB — IIIapo-
creps;KHeBbIe 1 o0beMHEIe. ['OpeHUe MeTaHa, IPOMIaH-
OyTaHOBOI cMecHu, Tapad@uHa B YCIOBUAX U30BITKA U
HEeZOoCTaTKa KHMCJIopoAa. B3phIB cMecH MeTaHa € BO3-
nyxom. OTHOUIIEeHME MeTaHa, IPOIIaH-0yTaHOBOM CMe-
cu, bensmuHa, napaduHa K 6DOMHOM BOJe M PAcTBOPY
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nepMaHraHara Kajaus. B3pbiB cMecH MeTaHa ¥ XJIO-
pa, MEMIAUPYEMBIA ocBeleHueM. BoccraHoBieHue
oxcuna meau (II) mapaguHoM.

IIlapocTepkHeBble ¥ 00BbEeMHBIE MOJEIHN MOJIEKYJI
CTPYKTYPHBIX M IIPOCTPAHCTBEHHLIX M30MEPOB aJl-
kenos. O6beMHBIE MOEJIY MOJIEKYJI alKkeHoB. [lomxy-
yeHHMe sTeHa u3 sramosia. ObeciBeuuBaHNe STEHOM
opomuO# BoABI. OOecuBednBaHUE 5TEHOM PacTBOPa
nepManranata Kaiud. ['opeHue areHa.

IMonydenue amerujeHa M3 KapOuga KaJbI[HUA.
dusnueckne coiicTea. BeaumopelicTBHE alleTHIeHA
¢ OpomHOI Bomoii. BzaumopencTBHe areTuieHa C
pacTBOpPOM MepMaHraHaTa Kajnus. ['opeHue auneru-
JeHa. BaaumoeiicTBHe alleTUJIeHa ¢ PacTBOPOM CO-
JIA MeJy WU cepedpa.

Mogenu (mapocrepikHeBbie U O00BEMHBIE) MOJe-
KYJ aJIKaANeHOB C Pa3JIMYHBIM B3aUMHBIM PaCIIOJIO-
JKeHHeM Ti-cBsseit. Jlemonmmepusanusa KaydyKa.
Mojenu (mapocrep:xHeBble M 00beMHBIE) MOJIEKYTT
aJKaJgueHOB C PAa3IMYHBIM B3aMMHBIM DPAaCIIOIOXKe-
H1eM T-cBaszeil. Koaryaamus MIedYHOro CoKa Kaydy-
KOHOCOB (MOJIOUAas, OAYBAHYMKOB U1K PUKyca).

IlTapocTepKHEBBIE MOJENM MOJEKYJ MUKJI0AIKA-
HOB u ankeHoB. OTHOIIeHMe IUKJOIeKcaHa K pac-
TBOpY NepMaHraHara Kaaua u 6pOMHOM’ BOJi€.

IIlapocTep:;KHEeBble U 00BEMHBIE MOJAEINA MOJIEKYJI
OGeH30JIa 1 ero roMosoros. PaspeneHue ¢ MOMOIIBIO
eIuTeNLHOI BOPOHKU cMecH OeHson — Boza. Pacr-
Boperue B GeH30JIe PA3IMUYHBIX OPraHUYECKUX U He-
opranmyecKux (HApUMep, CEPEI) BeIleCTB. JKCTParu-
poBaHNe KpacHuTeleidl U JPYTUX BellecTB (Hanpumep,
moja) OeH30J0M U3 BOAHBIX pacTBopoB. ['openue GeH-
sosa. OrHomenne GeH30J1a K OPOMEHOI BOAEe U PACTBO-
py nepmanramara xanus. IlomyueHue HUTPOOEHB0-
sa. ObeciiBeynBaHAE TOJIYOJIOM IOAKMUCIEHHOI'O pac-
TBOpA IIepMaHraHaTa KajJusa U 6POMHOM BOJBL.

Jlaboparopasie onbITel. 1. ITocTpoerue mopenen
MoOJIeKyJl ankaHoB. 2. CpapHeHHNEe HMJIOTHOCTH U CMe-
IIMBAEMOCTH BOJBI U yIJIeBOKOPOZOB. 3. ITocTpoenue
Mofesell MoJeKyJ ankeHoB. 4. O0HapyKeHWe aliKe-
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HoB B Gernsune. 5. [lonyuerue aneTnaeHa 1 ero peak-
nuy ¢ 6POMHON BOAOHW M pacTBOPOM IepMaHTraHaTa
KaJIusd.

Tema 4
Cnupte1 ¥ eHoasI (6/8 4)

Couprsel. CocraB u KraccupuKamusa COUPTOB.
Wzomepusa cOupTOB (mOJNOMeHHe TIUIPOKCUIBHBIX
IPYII, MEMKKJIAccoBafd, <«YIJIEPOJHOTO CKeJerar).
duzuyecKkye CBOMCTBA CHUPTOB, HMX IOJYyYEHHE.
MexMoIeKyIapHEas BofopogHad cBAs3b. OcobeHHOC-
T DJIEKTPOHHOTO CTPOEHHUSA MOJEKYJ CIHMPTOB.
XuMuuecKue CBOHMCTBA CIUPTOB, OOYCJIOBIEHHBIE
HaIWIueM B MOJEKYJaX T’MAPOKCUIBHBIX TPYIII: 00-
pasoBaHUe aJKOroJIATOB, B3aMMOJEUCTBUE C Tajore-
HOBOJIOPOJAMY, MEXMOJEKyJAPHAA U BHYTPUMO-
JMeKyIsapHaAsA Aeruaparanus, sTepupuKanmud, OKHuc-
nenve W permapupoBaHue cruproB. OcobeHHOCTH
CBOJCTB MHOTOATOMHBIX CHNWPTOB. HauecTBeHHAs
peakIusa Ha MHOIOATOMHBIE CIHPTHI. Basknelimue
npejcTaBUTeN M CIMPTOB. PU3MOTIOTHIECKOe JEeHCT-
BHME MeTaHOoJa M J9TaHoJa., AJKOroJuM3M, €ro
mocyefcTBuA. [IpodurakTUKa aTKOTOJIN3MA.

@ e g o bl. PeHON, ero PusUIeCKUe CBOMACTBA
¥ moJydeHHe. XUMHUYECKHe CBOWCTBA (peHOJA KaK
dyHKIUA ero crpoernsd. KucroTHbIe CBOKCTBA. Bsza-
MMHOe BIMAHNE aTOMOB U TPYIIII B MOJIEKYJIax opra-
HUYEeCKUX BemmecTs Ha npumepe denona. IlomukoH-
nencanusa (peHona ¢ GopMaNbIETHIOM. KauecTrBeH-
Has peaknus Ha Genon. Ilpumenenuwe Gdenoua.
Knaccubuxanusa ¢eronoB. CpaBHeHHEe KHUCIOTHBIX
CBOIICTB BeIECTB, COJAEPKaIlUX THAPOKCUILHYIO
rpyIIy: BOAbLI, OAHO- M MHOTOATOMHBIX CIHPTOB,
denona. DaexrpoduabHOe 3aMelneHue B 0eH30Jb-
HOM KoJblle. IIpuMeHeHe TPOU3BOAHEIX (heHoIa.

PacuerHble 3ajaud. BeruMcieHHS IO TEPMOXU-
MHYECKNM YPaBHEHUIM.

Nlemoncrpauuu. PusudecKue CBONCTBA DTAHOTA,
nponanoaa-1 u 6yranona-1. IllapocTepkHEBbIe MO-
Ieau MOJEKYJ M30MepPOB C MOJIEKYIAPHBIMEU (PopMYy-
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aamu C;H O u CH,,0. KomnuecTBeHHOE BBITECHE-
HEe BOJOpoAa 13 cuupra HaTpueM. CpaBHeHUe Deak-
muit TOpeHus STUJIOBOrO U IPONMNIOBOTO CIHPTOB.
CpaBHeHNe CKOPOCTeH B3auMO/IeHCTBUASA HATPUA C 9Ta-
HOJIOM, TpomaHojioMm-2, raunepuHom. Ilonyuenue
npocroro adupa. Ilosyuenne ciaoxuoro apupa. Ilo-
JIydeHHe 9TeHa u3 sTaHosia. PacTBopumocTs eHoNA
B BOJe IIpK OOBIUHOM ¥ MOBBIIIEHHOI TeMImepaType.
BrrTecuHerue (heHosa U3 HEHOAATa HATPUSA YrOAbHON
kucsoroii. Peakmma GeHoJa € XJOPHUIOM KeJe-
3a (III). Peaxknusa deHona ¢ popMaIbAETHIOM.
JlaGoparopusie onbiThl. 6. IlocTpoenue Moaeei
MOJIEKYJ H30MEPHBIX CHUPTOB. 7.PacTBOpUMOCTH
CIMPTOB C PABJIMYHBIM YHCJIOM AaTOMOB yriepoja
B Bome. 8. PacTBOpUMOCTH MHOTOATOMHBIX CIIHDPTOB
B Boze. 9. BaammopeiicTBMEe MHOrOATOMHBIX CITHD-
toB ¢ ruapokcugaom mexnu (II). 10. BaaumojeiicTeue
BOZHOTO pacTBopa (eHosa ¢ GpoMHOI BOIOH.

Tema 5
Ansperunsl. KeTous: (7/9 )

CTpoeHne MOJEKyJ aJbJeruf0oB ¥ KEeTOHOB, HX
yzoMepua u HoMeHKJaTypa. OcobeHHOCTU CTPOSHUA
KapboHMIBHOM rpynmnbl. PuaHUecKue CBOHUCTBA
dopmanpaeruaa u ero romosoros. OrxenbHbIe IPes-
CTABUTENN AJbAETHA0B M KETOHOB. XUMHUYECKHe
CBOICTBA aJIbJeruI0B, 00yCJIOBICHHBIe HAJIUYNEM B
MOJIEKyJle KapOOHWJIBHON TPYIIbI aTOMOB (FHApPHU-
poBaHUe, OKUCIeHe aMMUAYHBIMU PACTBOPaMH OK-
cuza cepebpa u rugpoxcuzna meau (II)). Kauecrses-
Hble peaknuy Ha anbjeruanl. Peaxknusd IOJHKOH-
neucanuy hopMasibaerunia ¢ GeHoaIoM. OcobGeHHOCTH
CTPOEHMA ¥ XMMWYECKUX CBOICTB KeToHOB. HyK1eo-
¢dunbEOE NpHCoeAUHEHNe K KapOOHUIbHBIM COe/H-
HenuaM. IIpucoeguHeEe MUAHOBOAOPOAA U T'HAPO-
cyabhuTa HATPpUA. BsauMHOe BIUsHIE ATOMOB B MO-
nexynax. I'ajorenupoBanye ajnbJeruioB U KeTOHOB
M0 MOHHOMY MeXaHM3My Ha cBery. KauecTBeHHas
peakIia Ha MeTHUJIKEeTOHEL.
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Hemonctpaumuu. IllapocrepHeBble MOAENH MO-
JIEKYJI aJbIeTUIOB 1 N30MEPHBIX UM KeToHOB. OKuc-
Jnenue OeHsanbAernna Ha Bosayxe. Peaknusa «cepe0-
paHoro sepkana». OKucIeHHWE aNbAETHAOB THAPO-
rcumom menm (II).

Jla6opaTopusie onwiThl. 11. IlocTpoenue Mmoje-
Jieil MOJIEKYJ] M30MEPHBIX ANLAETHIOB U KEeTOHOB.
12. Peakmusa «cepebpsaHoro sepkana». 13. Oxucie-
HUe anpaeruzsioB ruapoxcuzom menu (II). 14. Oxwme-
JneHue OeH3aapAeruaa KUCJI0OPOLOM BO3gyXa.

Tema 6
Kap06oHoBbIe KMCIOTHI,
caoxHbIe 3UPBI M KUPBI (10/11 u)

Kapb6ouoBsie Kucaorsl. CTpoeEne mMmoe-
KYJ KapOOHOBBIX KHCJIOT M KaPDOOKCUIBHON IPYIIIILL.
Knaccupukanusa ¥ HOMEHKJIATypa KapOOHOBBIX KHC-
J0oT. PU3NUeCKHe CBOMCTBA KAPOOHOBEIX KUCIOT U UX
3aBHCHMOCTH OT CTpOeHus Mosexyy. KapOGoHoBBIE
KHCJIOTHI B Ipupoze. Buonornyeckasa poab KapObOHO-
BBIX Kuciior. Obmiue cBo#icTBa HEOPraHWYECKUX U Op-
raHMYecKnX KHCI0T (B3auMOZEHCTBHEe ¢ MeTaJlIaM#,
OKCHIaMU MEeTAJJIOB, OCHOBAHMAMM, conaMu). Bansa-
HHe YIJIeBOJJOPOTHOI0 paguKayia Ha CUIy KapboHOBOIt
KHCIOThI. Peaknua sTepuuKamuM, YCIOBUS €e IMpo-
BeeHUA. XMMHUUECKIE CBO¥CTBA HElIpeLeJbHEIX Kap-
OOHOBBIX KHMCIIOT, OOYCIAOBIEHHbIE HATUUNEM TT-CBAZU
B MoJieKyJie. Peakiium aireKTpo(hMILHOrO 3aMellieHusa
¢ yuactueM GeH30MHOM KUCIOTEI.

Cnoxuble 3¢ upbl. CTpoeHNE CIOKHBIX 3(U-
poB. Mzomepus CJI0KHBIX d(DMPOB («yTJIEPOAHOrO CKe-
JleTa» W MeKKJaccoBasd). HoMeHKIaTypa CJIOMKHBIX
atupos. ObparuMocTb peaknuu drepubuKannm, ruji-
poau3 CJIOKHBIX 2(UpoB. PaBHOBecHe peaKIIUU 3Te-
puburanguy — rUIpoau3a; (hakTophl, BANAIONIAE Ha
Hero. Pemenue pacueTHBIX 3a/1a4 HA OIIpefieIeHUe BhI-
Xoa TpoayKTra peakiuu (B %) oT TeopeTwduecKH
BO3MOJKHOI0, ycTaHOBJeHHe (GOPMYJBI M CTPOEHUSA
BeIecTBa IO MPOAYKTAM ero cropasus (Wiam TUApo-
am3a).
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K u p p1. upsl — cinokHBbIE 3hUPHI TIUIEPHHEA
n kKap6oHOBBIX KucJa0oT. CocTaB U CTPOEHHE MKUPOB.
Howmengnarypa u Kiaaccupuxanusa xupos. Macna.
HKupsr B nmpupoae. Buosornueckue QyHKIUU KU-
poB. CeoiicTBa »kupoB. OMBLIEHHE KHPOB, MOJyYe-
Hue MbIa. O0bACHEHWE MOIOIIMX CBOMCTB MBLIA.
T'nppuposanme xuakux xupoB. Maprapus. Ilonsa-
e o CMC. O0bACHEeHHEe MOIIINX CBOWCTB MEBLIA
u CMC (B cpaBHeHUHN).

lemoHCTpanmu. S3HAKOMCTBO € (U3MYECKHMU
CBOMCTBAMM HEKOTOPBIX KapOOHOBHIX KHCJOT: MY-
PaBbUHOM, YKCYCHOM, IPOIIMOHOBOM, MacAAHOM, Ia-
BeJIeBOl, IMMOHHOI, OJIEMHOBOM, CTeAapUHOBOI, OeH-
3oitHOM. Bosronka 6ensoitHoi KucaoTel. OTHOIIEHNE
pasIuYHBIX KapOOHOBEIX KHCJIOT K Bojie. CpaBHeHHe
KHWCJIOTHOCTH CPeAbl BOAHBIX PACTBOPOB MYPAaBBUHOM
¥ YKCYCHOW KHCJIOT OAMHaKO0BOI MonsapHOocTU. Ilomy-
yeHUe NMPUATHO HaXHYINEro cJoskHoro schupa. OTHO-
Irepre K OpOMHOM BOJe M pacTBOPY HepMaHTaHaTa
Kajqusa I[pelelbHOW W HempemeJabHOH KapOOHOBBIX
kucaor. IllapocTep:KHEBbIE MOJEIN MOJEKYJI CHOMK-
HBIX 3()MPOB ¥ M30MEPHBIX UM KapOOHOBBIX KHCJOT.
OTHOIIIeHe CIWBOYHOTO, MOJCOJHEYHOr0 ¥ MallluH-
HOTO Macja K BOAHBEIM pacTBopamM Opoma U Iiep-
MaHTaHAaTa Kaand.

JlaGopaTopusie ombIThl. 15. ITocTpoenme mope-
el MOJIeKyJ W30MEepPHBIX KapOOHOBBIX KHCJIOT
U CJIOKHBIX 3(pupoB. 16. CpaBHEHME CUIIBI YKCYCHOM
U CONSAHON KUCJOT B peaknuax ¢ muaxkom. 17. Cpas-
HeHUe PACTBOPUMOCTH B BOJie KapOOHOBBIX KUCJIOT U
ux cojsiein. 18. BaaumojeiicTere KapOOHOBBIX KHC-
JIOT ¢ MeTaJlJIaMH, OCHOBHBIMU OKCHUIAMHU, OCHOBA-
HAAMHA, aM@OTEPHBIMUA THUAPOKCHUIAMHU U COJIAMH.
19. PacTBOpMMOCTD XHUPOB B BOJe ¥ OPTaHUYECKUX
PacTBOPUTENAX.

JKcIiepuMeHTaJ bHbIe 3amaun. 1. PacnosHasanue
pacTBOpPOB armeraTra HaTpus, KapboHaTa HaTpHd,
CHMINMKAaTa HATPUA U cTeapaTa Harpud. 2. PacmosHa-
BaHKe 00pas3noB CJAMBOYHOTO Macjia ¥ MaprapuHa.
3. [lonyuenwe KapOOHOBOW KHCIOTBI M3 MBLIA.
4. IToryueHMe YKCYCHOM KUCJIOTHL U3 aleTara HaTpus.
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Tema 7
Yraesoasl (7/9 u)

Mono-, pu- m nonmucaxapuasl. IlpemcraBurenu
KayKaoH IpyIIbL.

Buronornueckass poJib yrieBonoB. Mx 3HaueHuMe
B JKM3HH 4eJIOBeKa 1 0D0IecTBa.

Mouocaxapupzsl. I'1I0oK0o3a, ee pusndecKue
cBoiictBa. CrpoeHne MoJjeKyJsibl. PaBHOBecHAa B pac-
TBOpPE I'JIIOKO3bI. 3aBHCHMOCTh XMMUYECKHX CBOMCTB
TJIIOKO3BI OT CTPOEHUA MOJIEKYJIbl. BaauMoaeiicTeue ¢
ruapoxcuaom menu (II) mpu KoMHATHOM TeMiieparype
U HArpeBaHWM, STepU(pUKANUA, PeaKIus «cepebpsa-
HOTO 3epKaja», ruapupoBanue. Peaknuu 6poskeHus
IVIIOKO3BI: CIIMPTOBOr0, MOJIOYHOKHCIOro. I'TIoK03a B
npupoze. Buosioruyeckasi posb ryoKo3el. IIpuMene-
HIe IJIIOKO3BI Ha OCHOBE ee cBOiicTB. PpyKTO3a Kak
n3omep TIoK0o3bl. CpaBHEHHE CTPOEHHA MOJEKYJ U
XMMHWYECKHUX CBOMCTB TJIFOKO3BI U (DPYKTO3BI. DPPYK-
TO3a B IPUPOJie U ee OMOJIOrHYecKasi poJib.

Oucaxapupsl. Crpoerue fucaxapugos. Boc-
CTaHaBJMBAIOIIMEe ¥ HEBOCCTaHABJHMBAIOIIUEe AUCA-
xapunsl. Caxaposa, JaKTosa, MajbTo3a, MX CTPO-
egye U OMoJIOrHuYecKas poJb. ['HAPOJIW3 aucaxXa-
punoB. IIpoMbBIIIIEHHOE MOJYYEHHE CaxXaposbl H3
IIPUPOSHOIO CHIPbHA.

IMonucaxapuasl. HKpaxman m Ieosaosa
(cpaBHUTEIbHAA XapPaKTEPHCTUKA: CTPOEHHe, CBOM-
cTBa, OHMOJIOTMYEecKasi poJsib). PusnuecKHue CBOMCTBA
MoJMCaxapuaos. XHUMHYECKHe CBOMCTBA HOJIHUCAXa-
punoB. 'maponus nonucaxapusos. KavecrsenHas pe-
akmua Ha Kpaxman. Ilonwcaxapuabl B Ipupoge, UX
OouoJsiornueckasi poJsib. IIpumeHeHMe mOIUCAXapUioOB.
IToEsaTHe 00 MCKYyCCTBEHHBIX BOJIOKHaX. Baaumozeii-
CTBHeE I1eJIJII0JIO3b] ¢ HEOPIraHUYEeCKUMH 1 KapOOHOBEI-
MU KHCJIOTaMU — 00pa3oBaHue CIOMHBIX 3(UPOB.

Hemoncrpanuu. O6pasnbl yriIeBOJOB U H3AeIHil
u3 HUX. BaumogeiicTBUe caxaposbl ¢ M'MJPOKCHIOM
menu (II). ITonyuenue caxapara KajabIusa U BEIJee-
HUe caxaposbl M3 pacTBopa caxapaTa Kanabliusa., Pe-
aKnusa «cepedpAHOro 3epKasa» AJsa INII0K03bl. Baan-
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MoOJeHCTBHE TIIOKO3BI ¢ (YKCHHCEDHUCTOH KHCIIO-
Toii. OTHOIIEHWE PACTBOPOB Caxapo3bl ¥ MaJIbTO3EI
(maxTossl) ¥ ruaporcuny Menu (II) mpu HarpeBaHuu.
O3HaKoMIeHNE ¢ (PU3UIeCKHUMHU CBOMCTBAMM LEJLII0-
1036l ¥ Kpaxmana. HabyxaHue LeJIioNl03bl U Kpax-
mana B Boge. Ilonyuerue HUTpaTa HeJLI0J03EL.
Jlab6oparopusie onsiTel. 20. OspaxomieHue c
(pusmuecKuMH CBOMcTBaMU Tai0Ko3bl. 21. Baaumo-
meicTBUe TIUIIOKO03BI ¢ ruapokcuzom Mmeznu (II) mpm
OOBIUHBIX YCJIOBUAAX W Ipu Harpesanuu. 22. Bzau-
MOJeiicTBIe TJIOKO3bI M Caxapos3bl ¢ aMMHUAYHBIM
pacTBOpoM okcuza cepedpa. 23. KucaoTHEIM TUIpO-
au3 caxapossl. 24. KauecTBeHHas peaxknusa Ha
Kpaxmai. 25. 3HaKOMCTBO € KOJIJIEKIIeld BOJTOKOH.
JxcnepuMenTanbHble 3agaun. 1. Pacnosnasanue
PacTBOPOB IIIOKO3bI B MIunepuHa. 2. Onpenenenue
HAJIM4na Kpaxmasa B Mejie, xjebe, Maprapuse.

Tema 8
Aszorcomep:kamue opraHuyecKue CoeuHeHus
(9/11 u)

Avurs. Cocras u crpoenue amMuHOB. Kiacen-
(duKanusd, N30MepuA U HOMEHKJIaTypa aMUHOB. Au-
(parumueckme avmuebl. AuunuH. [lonydeHue aMUHOB:
ANKNIHPOBAHHEe aMMHaKa, BOCCTAHOBJIICHIE HUTPO-
coenuHeHui (peaknus 3uanHa). PusnyecKue CBOM-
CTBA aMMHOB. XMMHUYECKNEe CBOMCTBA aMUHOB: B3aH-
MoOZeHCTBHE ¢ BOJOH 1 KucaoTaMu. I'oMosorndecKui
pAL apoMaTUYECKHX aMWUHOB. AJKHIWPOBaHUE H
aluIupoBaHne aMuHOB., B3auMHOe BIUAHME aTOMOB
B MOJIEKYJIaX Ha IPUMepe aMMuaKa, aau@aTudecKux
1 apoMaTHYeCKHX aMHHOB. nﬁﬂgmmmmmm aMHWHOB.

AmMubaoxucanoThs u 6exkmu. Cocrasu cTpo-
eHre MOJIeKYJ aMuHOKUCHIOT. Mi3omMepus aMUHOKMC-
n0T. JIBOHCTBEHHOCTh KHMCIOTHO-OCHOBHBIX CBOMCTB
aMIHOKNCJIOT ¥ ee OPpUUYKHEI. BaauMogeiicTBue aMu-
HOKMCJIOT C OCHOBaHMAMHU. BaaumojeiicTBe aMUHO-
KHCJIOT ¢ KUCaoTaMu, o6pasoBaHIe CI0KHBIX 2(DHUPOB.
O6pas3oBaHue BHYTPHMOJIEKYJAPHBIX cosed (Oumo-
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nspaoro moHAa). Peaknusa mOIMKOHAEHCALMU aMu-
moxueaor. CHHTeTHYeCKNe BOJIOKHA (KAIIpOH, 9HAHT
u 1p.). Buonorudeckas pons aMmuHOKHCHOT. [IpuMme-
HeHue AMHHOKHUCJIOT.

Benku xax mpupoiHsle GuomonumMepsl. IlenTu-
Hasd TPyNIa aToOMOB W HeNnTunHas cBAsb. llenTu-
nbl. Benku. IlepsuuHasi, BTODUYHAA U TPETUYHAS
CTPYKTYpHI 6eKoB. XMHUUECKHe CBOWCTBA OeIKOB:
ropeHue, JAeHATypalusd, THAPOJU3, KauecTBEHHEIE
(uBeTHEIE) peaknuu. Buosornyeckue GyRKmun 6e-
KOB. 3HaueHue OenxoB. YeTBepTUYHAsA CTPYKTypa
OeIKOB Kak arperamnus 0OeJKOBBIX M HeOeIKOBBIX
MoJteKyJi. ['tobanbpaas npobnema 6eJIKOBOrO rojoaa-
HUS 1 IIYyTHU ee peleHusd.

HyxkneuwHoBbie KHCIOTBH. O6mui niax
cTpoeHus HyKJeoTunoB. lloHATHE O MUPUMUIUHO-
BBIX M IIYPUHOBHIX OcHOBaHUAX. [lepBuunas, BTO-
pHuYHAA ¥ TpeTWuYHasd CTPYKTyphl Mosxeryasl JTHK.
Buonornueckasa ponb JHK u PHK. I'eanaa unxe-
Hepus u 6uorexHONOrUA, TpaHcreHHbIe POPMBI KU-
BOTHBIX M PACTEHUH.

Hemoncrpanuu. PusndecKue CBONCTBA METHJI-
aMuHa. lopeHue wMermjaamMuEa. BsaumogeicTBHe
aHMJIWHA ¥ MeTHJIaMuHAa ¢ Boxoi u kuciaoramu. Or-
Holllenue GeHs30/1a U aHUAKHA K OpomHO#N Boze. OK-
palimBaHMe TKaHE AHUIWHOBBIMM KPACHUTENSIMU.
O6HapyskeHrne QYHKIIMOHAJbHBIX I'PYNII B MOJIEKY-
Jax aMHHOKHCIOT. HelTpanusamusa IeJI0YH aMu-
HOKUucaoToM, HeliTpanusanud KHUCIOTEI aMHHOKHKC-
nortoii. PacTBopeHne u ocaxxaenue beaxos. Jlenary-
panusa GenxoB. KauecTBeHHBIe peaKIuu Ha OeNKH.
Mogenan monexyasl [IHK 1 pasnuusabIiX BUIOB MOJIe-
kysx PHK. O6pasnsl OIPOAYKTOB NUTAHUA M3 TPaHC-
reHHBIX (QOPM pacTeHHH M XKUBOTHBIX; JIEKAPCTB U
IpenapaToB, M3rOTOBJIEHHBIX C TOMOIBIO T'eHHON
NHKEHepUH.

JlabopaTopusie onbiTel. 26. ITocTpoenne Moaenen
MOJIEKYJI M30MepHBIX amMuHoB. 27. CMeinnBaeMoCTh
aHuIuHA ¢ Bojoi. 28. O6pasoBaHue coleil aMUHOB C
gucaoramu. 29. KauecrBeHHbIe peakiiny Ha OeaKH.
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Tema 9
Buonornuecky aKTHBHBIE BellecTBa (6/8 u)

Buravmuus. Ilomarme o BuTaMmHax. HUX
gaaccuduranus u obozaauenue. Hopmbl norpedJe-
HUS BATAMHWHOB. BojopacTBopuMble (Ha MpumMepe
puramuua C) M xumpopacTBOpuMBIe (Ha mnpuMmepe
puraMuHOB A u D) Buramunsl. IJoHATHE 00 aBuTAa-
MHMHO3aX, THIep- U rumoBuTaMuHo3ax. [Ipodpunax-
THKa aBUTaAMHHO30B. O_H.hmhmuwwuumm IpeacTaBUTEaHn
BozopacTBopuMselx Buramuuos (C, PP, rpynns: B) u
YKUPOPACTBOPUMBIX BUTaMuHOB (A, D, E). Ux 6uo-
JIOTUYECKasi POJb.

®epmenTo. [loarre o pepMeHTaX KaK O OHO-
JIOTHYECKUX KaTaausaTopax 0erKoBO#l TPUPOXBI.
Bpauenue B OMOJOTMH U NPUMEHEHHWE B MPOMBIII-
nennoctu. Kinaccuburamus ¢epmerToB. OcobeH-
HOCTH CTPOE€HUS M CBOUCTB (DEPMEHTOB: CeJIeKTUB-
HOCTE ¥ 3)(PEeKTUBHOCTH. 3aBUCHUMOCTE aKTUBHOCTH
depmerTa OoT TemuepaTypsl 1 pH cpezbi. OcoberHOC-
TH CTPOEHHUHA W CBOIMCTB B CPaBHEHHHU C HeOpranmde-
CKMMH KaTalu3aTopaMu.

FopmoHb. IlonAarne o ropMoHax Kak Ouo-
JIOTMYECKH aKTHBHBIX BeIleCTBax, BBIIIOJIHAIOININX
SHIOKPUHHYIO PEryJAmUIO MU3HeJesATeIbHOCTH Op-
ragu3MoB. Kiaccu(uralua TOPMOHOB: CTE€POHAEI,
[IPOM3BOJHBIE AMHHOKHCIOT, IOJUIEeNTHIHbIE U
fOenxoBble TopMOHBI. OTjaenbHBIE MPEACTaBUTEJIN
FOPMOHOB: 3CTPaAROJ, TECTOCTEPOH, NHCYIUH, afpe-
HaIWH.

Jlexapcrea. IloEaTue o JexkapcTBaxX Kak
XUMHUOTEepANIeBTHYECKUX IIpenapaTax. I'pynmsr Jje-
KapcTB: cyabdamMuAbl (CTPENTONN/), aHTUOMOTHKY
(memunuinuH), acuupuH. bBesomacHele crocobs
IpUMeHeHUs, JeKapceTBeHHbie hopmbl. KpaTkue uc-
TOpUYEeCKHEe CBeJEeHNA O BO3HVWKHOBEHMU U PasBu-
Ty XuMuoTepanuu. MexaHusm JAelcTBUA HEKOTO-
PhIX JEKAPCTBEHHBIX NMpPemaparoB, CTPOeHUE MOoJie-
KyJI, IPOrHO3MPOBaHe CBOWCTB HA OCHOBE aHaIU3a
XHMUYECKOT0 CTPoeHHMsA. AHTUOMOTHKHM, HX KJac-
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cuuKanydg N0 CTPOSHWIO, THIY U CHEKTPY AeicT-
pud. Jluc6axrepros. HaproTuku, HapKOMaHUA U ee
NpOoMUIaAKTHEA.

Nemoncrpanuu. O6pas3ibl BUTAMUHHBIX IIpela-
paros. Ilonmmeuramuusl. HWamocrpamuu Qororpa-
(it JKUBOTHBIX C PA3IUYHBIMHU (JOpMaM¥ ABUTAMH-
HO30B. CpaBHeHNe ckopoctu pasnoxenus Hy,0, mox
nmeiictBueM (epmenTta (Karanasbl) M HeOpraHwWve-
ckux raramusatopos (KI, FeCl;, MnO,). Ilmnakar
UIM KojorpamMma ¢ u300parkeHueM CTPYKTYDHBIX
dopMysl acTpasuoya, TeCTOCTepOHA, aJpeHaauHa.
BsaumogeiicrBue agpenanuua ¢ pacrsopom FeCls.
BenkoBas Ipupoia HHCYJIUHA (IIBeTHBIE DPEAKIUN
Ha Genkwm). [IMaxkaTsl WiaIu KOAOTpaMMEI ¢ (hopmyia-
MH aMHAa CyJIb(DaHWJIOBOM KUCJIOTBI, AMTHAPOdO-
JINEBOI W JIOKHOHN IUTruApodosneBoil KUCIOT, OeH-
SHUINEeHUIIMIJINHA, TeTpalHuKJInHa, HedorarkcuMma,
acImupuHa.

Jla6opaTopusie onsiTel. 30. O6HapysKeHUe BUTA-
muHa A B pacturenbHoM macie. 31. O6mapyxenue
suTamuea C B sab0sounoMm coxe. 32. OO0Hapy:xeHuHe
puTamMmHa D B KeJNTKe KypuHOro sima. 33. Pep-
MEHTATUBHBIA I'UAPOJIN3 KpaxMaia IoJ JelCTBHeM
aMmmaassl. 34. PaanoKeHme TepoOKCcHAa BOZOpoaa
noj, AeiicTBueM KaraJjassl. 35. [lelicTBre gerugpore-
Ha3bl HA MeTHUJIeHOBLIN cuHmil. 36. McnbiTanme pac-
TBOPUMOCTH afipeHaJIMHA B BOJE M COJNAHON KHCIO-
te. 37. O6Hapy:;KeHNe acnUpPUHa B TOTOBOU JIeKAPCT-
BeHHO (hopMe (peaxiueil TUAPONN3A WM IBETHON
peaxmueii ¢ cynasdarom OepuLIns).

IIpakTuxym (7/10 u)

1. KauecTBeHHBIN aHANN3 OPraHUYECKUX COenu-
HeHuit. 2. Yraesomopozasl. 3. CoupTel U (DEHOJEBI.
4. Anpgerusibl U KeTOHBI. o. KapOoHOBBIE KHCJIO-
oI, 6. Yraesonsr. 7. AMUHBI, AaMUHOKUCIOTHI, Ge-
ku. 8.meHTH(PUKAIIUA OPraHUYECKHUX COeAuHe-
Huii. 9. JleiicTrBue ¢epMeHTOB Ha pasJuYHble Bellle-
crBa. 10. AHanu3 HEKOTOPBIX JIEKapPCTBEHHBIX IIpe-
maparos (acumpHHa, MapaneTaMoia).
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11 KJIACC (OBIIASI XHUMMUS)
(3/4 v 6 Hedenio; ecezo 102/136 u,
u3 Hux 5/7 w — peszepéroe 8pems)

Tema 1
Crpoenne aroma (9/13 u)
ATromM — crnomuHasg gacTuuma. Japo

W BJIEKTPOHHAA 000/0UYKa. DJIEKTPOHBI, IPOTOHBI U
HeHTpoHbl. MuKpoMup 1 MakpomMup. Jlyanusm gac-
THI[ MEKDPOMUPA.

CocTossHHMEe HJIEeKTPOHOB B aToMe.
AnexTponHOe 00sako ¥ opburans. KBanToBEIE UHC-
na. ®opma opburanei (s, p, d, ). OHepreTudecKue
ypoBHU u noayposHu. CTpoeHue BIeKTPOHHEBIX 000-
JI0YeK aToOMOB. OJIEeKTPOHHBIE KOH(UTYpalu| aTo-
MoB aseMeHTOB. IIpuniun [laymu u npasuio I'yaza.
dneKTpoHHO-TpaduUecKkre (GOpMyJbl aATOMOB 3Je-
MEHTOB. DIeKTPOHHAA KiaccuuKraua 3JIeMeHTOB:
s-, p-, d- u f-cemeiicTBa.

BanrenTHBEe BOBMOMHOCTH aTOMOB
XMMHYECKHUX dJaeMeHTO B. Banearanie
9JIEKTPOHBI. BaJieHTHBIE BO3MOYHOCTH ATOMOB XUMU-
HEeCKHX dJAeMeHTOB, O@%OHOEHQH.HH.HTMO qUCJIOM HecIiIa-
PEHHBIX SJIEKTPOHOB B HOPMATBHOM M BO30YHKIECHHOM
cocroaHuAX. [pyrue (GaKTOphl, OIpeneadlolle Ba-
JIEHTHBIE BO3MOMKHOCTH aTOMOB: HaJaW4ne HeloJelieH-
HBIX 3JIeKTPOHHBIX ITap U HaJIU4YMe CBODOJHBIX OpOuTa-
Jeii. CpaBHeHMe IOHATHH «BAJIEHTHOCTLY» W «CTEINeHb
OKMCIIEHNA» .

IlepuoaguyecKHUd 3aKOH U IePHUOJHU-
yecKaa cUCTeMAa XUMUIYECKHUX D Je-
meunToB JI. U. MenjeleeBa U CTPOEHHE
aToma. IlpeanochlNKNA OTKPBITHA IIEPHOIUIECKOTO
3aKoHa: HaKomJeHHe (PAKTONOTHUECKOI'0 MarTepua-
Ja, paboThI IpeAINecTBEHHUKOB (Y. d. Beprenuyca,
H. B. Jle6epeitnepa, A. 9. Illaskyprya, . A. Heio-
nennca, JI. JO. Meiiepa); cwesq xumukos B Kapa-
cpya. Jluunocrasie KayecTna [1. 1. Menneneesna.

OrkpoiTue II. V1. MeHpeneeBbIM NEPHOAUYECKO-
ro saxona. Ilepsas GOpMYyJIUPOBKA NePUOINIECKOIO

65



sakoHa. I'Opu3oHTAIbHASA, BePTUKAJIbHAA U JHUaro-
HaJNbHAA NePUOSUIECKHE 3aBUCUMOCTH.
IleproanyuecKuii 3aKOH U cTpoeHMe aToma. M3oro-
nsi. CoBpeMeHHAS TPAKTOBKA IOHATUA «XUMWYECKUI
sJeMeHT». 3aKoHOMepHOCT: Ban-eH-Bpyka — Mos-
su. Bropasi hopMysIMPOBKA NEPUOANIECKOr0 3aKOHA.
Ilepuopuueckas cucrema J[l. V1. MenzeneeBa 1 CTPO-
enpe aroMa. @U3NUYECKUNA CMBICI IOPAAKOBOTO HOMeE-
pa 9JIeMeHTOB, HOMEPOB IPYIIbI ¥ mepuopa. IIpuun-
HBI U3MEHEHUA MeTAJLUIMYEeCKUX M HeMeTaJIMYeCKUX
CBOICTB dJIeMEHTOB B IPyINax 1 IepruojiaxX, B TOM YHUC-
jie OonbpIKX U cBepxOoabmux. Tperbs GopMyIHPOB-
Ka IepHOAMYEeCKOro 3aKOHA. SHaueHue Iepuojude-
CKOT0 3aKOHA M IEePUOAUYECKOH CHCTEMbI XHMHUIe-
ckux snemenTtosB lI. M. MenpneneeBa AjiA pPasBUTHA
HAYKW ¥ MTOHUMAHNUSA XUMHUYEeCKOH KapTHHbBI MUpa.

Tema 2

Crpoenue BemecTBa. JlucnmepcHbIe CHCTEMbI

(15/19 )

XumMmuueckasa cBA3b. EaumHasa OpH-
poia XUMHUYECKOW CBAS3M. Nonnasa xumMu-
yecKasd CBABH U MOHHBIE KDUCTAJLINYECKHE pelier-
ku. KoBajenTHas XUMHUYECKad CBA3L U ee KJIacCH-
(UKamMs: 0 MeXaHu3My 00pasoBaHus (0OMEHHBIA I
IOHOPHO-aKIEeNTOPHBINA), 10 3JEeKTPOOTPHUILATENb-
HocTH (IOJIApHASA W HEMOJIApHAas), Mo cIocoly mepe-
KpPHIBAHNA 3JTEeKTPOHHBIX opburaneit (6 u 7), moO
KpaTHOCTH (OfAMHADHASA, NBOMHAA, TPONHAA M MOJY-
rTopHas). IlosIpHOCTH CBA3H U MOJSAPHOCTE MOJIEKY-
apl. Kpucrannmdeckue pelIeTKU BeIeCTB € KOBa-
JIEHTHON CBA3BIO: aTOMHAs W MoJjeKynapHas. Me-
TaJlIMYecKas XMMHUUYECKas CBA3b 1 MeTaJlInYecKue
KpucTajIuuecKne pemerku. BojpopopHad CBA3b:
MEIXMOJIEKYAAPHAA ¥ BHYTpUMOJEKyIsApHaa. Me-
XaHU3M 00pa3oBaHUsA 9TOM CBA3H, ee 3HaAYEHHUE.

MeskMOJIeKyJIAPHBIE B3aUMOieliCTBHA.

Enuuas OpUPOJa XMMUYECKUX CBA3EH: MOHHASA
CBA3H KaK TIpeJeJbHBIA ciiyuail KOBaJEHTHOW IIO-
JIAPHOM CBS3M; IEPEXO0Ji OAHOTO BUJA CBA3U B ADY-
roit; pasHble BUABI CBA3W B OJHOM BeI[eCTBe U T. .
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CBoficTBA KOBAJEHTHOMN XUMHUIEC-
K 0 it ¢ B a3 u. HacelmaeMocTh, MOJIAPU3YEMOCTD,
HaNpaBJIeHHOCTh. ['eoMeTpuA MOJIEKY 1.

Fn6puagusanusa opbuTaneii mreomeT-
pusg MOJIEKYIJL sp3-T'ubpuausanus y aakaHos, BO-
JIbI, AMMMAKA, aIMasa; Sp>-rubpuausanus y coeJiune-
Huit Oopa, aJKeHOB, ApeHOB, AUEHOB U rpacuTa;
§p-rubpuausanus y coeqVHEeHNA OepuiuIns, aJKUHOB
u kapOuHua. ['eomeTpusa MOJIEKYJI HA3BAHHBIX BEIlECTB.

IlonuMephl OPraHMUYECKHE U HEOP-
rasuyueckne. Ilomuvepsl. OCHOBHBIE TOHATHS
XUMAY BHICOKOMOJIEKYJIAPHBIX COeJUHEHUM: « MOHO-
Mep», «IOJUMeEpP», «MAaKPOMOJIEKYJIa», «CTPYKTYD-
HOe 3BEHO», «CTelleHb IMOJUMEDPHU3alUn», «MOJIEKY-
napHaa macca». CoocoObl IOJyYeHHd MOJUMEpOB:
peaKnuy I[OJMMEPU3ANUUd ¥ TOJUKOHAEHCALNH.
CrpoeHue MOTMMEPOB: reoMeTpuYecKas hopma MaK-
POMONIEKY/I, KPUCTAIMIHOCTE ¥ aMOP(HOCTH, CTe-
peoperyasipHocThb. Ilonumepsr OpraHuYecKie 1 He-
oprauueckne. Kayuykm. IlaacTmaccs. Bonokna.
BuononuMepbl: 0eJKM W HYKJEMHOBbIE KHCIOTEHL.
Heoprannueckue IOJHMEPHl aTOMHOTO CTPOEHHA
(anmoTporHble MOAMMUKANMY YIIepoja, KpHUCTa-
AWUeCKUil KPeMHMI, CeJleH U TeJUIyp Iermo4YeuHoro
CTPOEHMsI, AMOKCHJ KPeMHHA U Ip.) B MoJie-
KyJIAPHOTO CTPOEHHUA (cepa MIacTuIecKas 1 ap.).

Teopusa CTPOEHU A XUMUIECKHX CO-
enuaHenuit AL M. ByranepoBa. IIpeamochLIKHI
COBAHUA TEOPUU CTPOEHHUs XUMUUYECKHUX COeJH-
HeHUA: paboThl NpeAlIeCTBEeHHNKOB (K. B. dwomMma,
@. Benep, 1. ®. Hepap, . A. Kexyne), cbesf
ecrecrroucnuirareneit B [llneitepe. JInunocTabIe Ka-
yecta A. M. Byrieposa.

OCHOBHBIE TIOJIOMKEHUA TEOPUH XUMHIECKOT'0 CTPO-
@HUS OPTAaHMYECKUX COENVHEHUN U COBPEMEHHOH Te-
opuu crpoeHus. Msomepus B OopraHMYecKO# 1 Heop-
rapudecKoit xuMun. BsanmMHoOe BIUAHNE ATOMOB B MO-
JIeKyJIaxX OPraHuYecKuX U HeOPraHMYeCKUX BElecTs.

OcHOBHBIE HAIIPaBJIeHUA DA3BUTUA TEOPMH CTPO-
eHUs OpraHMYeCKUX COeAMHEeHHil (3aBUCHMOCTDH
CBOMCTB BemiecTB HE TOJBKO OT XMMHYECKOro, HO
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¥ OT UX BJIEKTPOHHOTO M IIPOCTPAHCTBEHHOTO CTPO-
ennd). VHAYKOUOHHBIN ¥ Me30MepHBINH 3(Q@dEeKTHI.
CrepeoperynsipHOCTb.

IuaneKTUuuyecCKUe OCHOBBI OOU[HOCTH
ABYX BeAymux Teopuni xumuu. [uanex-
TUUYECKMe OCHOBBHI OOIMIHOCTH IIEPUOJHUYECKOro 3aKo-
Ha JI. 1. Menzesneesa u reopuu crpoerns A. M. Byr-
JlepoBa B CcTaHOBJIeHUHM (paboThl MpejlIecTBeHHH-
KOB, HaKoOIUIeHme (paxToB, ydacTue B CHe3lax,
PYCCKMIA MEHTANUTET), HpefcKasaHuy (HOBBIE dJle-
meatst — Ga, Se, Ge m HOBBIe BelecTBa —
M30Mephl) ¥ pasBUTHH (Tpu GOPMYIUPOBKM).

NucnepcHbie cucTe M bl Ilonarue o guc-
nepcHBIX cucreMax. JlucmepcuoHHas cpefa U JHC-
nepcHas (asa. Tumsl AUCIEPCHBIX CUCTEM U UX 3HA-
yeHMe B IPHUPOJie U KU3HU UeJoBeKa. [lucmepcHble
CHCTEMEBI ¢ KUAKON Cpeaoi: B3BecU, KOJLIOUIHBIE
cucTeMbl, WX Kjaccupuranusa. 30gu u renu. -
dexr Tungans. Koarynanusa. Curepesuc. Moseky-
JIApHBIE W UCTUHHBIE pacTBOphl. CI10co0BI BRIpasKe-
HUA KOHIEHTPAIIXHY PACTBODPOB.

PacueTtHbie 3agaun, 1. PacueTsl o XUMHYECKUM
dopmynam. 2. PacueTsl, CBA3aHHBIE C IIOHATHAMU
«MAaccoBad T0JIg» U «00beMHAas A0JA» KOMIIOHEHTOB
cMmecu. 3. BolumcieHue MOJSPHON KOHIEHTPAIWH
pPacTBOPOR.

IemoncTpanmuu. Moznenu KpUCTAIIAYECKUX pe-
[IeTOK BEIeCTB ¢ Pa3JMYHBIM TUIIOM cBAsei. Moge-
JI¥ MOJIEKYJI pasnuuyHo#l reomerpun. Momenu Kpuc-
TAJINYECKUX pelleToK anmasa u rpadura. Mogenn
MOJIEKYJI I30MEPOB CTPYKTYPHOU M IPOCTPAHCTBEH-
Hoit maomepum. CsoiicTBa Toxyona. Konmexmus
mJIacTMace ¥ BOJOKOH. OOpasiibl HeOpPraHMYeCcKHX
MOJMMEPOB: Cepbl IIacTuueckoi, ocdopa KpacHO-
ro, kBapra u ap. Mogenu mosexyn Genkos u JTHK.
O6pasIbl PA3JIUIHBIX CUCTEM C AKUJKON CPEAOK. Ko-
arynanusa. Curepesuc. dddert Tungansd.

JlaGoparopHbie onmbITel. 1. CBOliCTBA TMAPOKCHUIOB
9JIEMEHTOB 3-To mepuoza. 2. OsHakoMiIeHue ¢ 00pas-
IIaM# OPraHuYecKuX ¥ HeOPraHW4YeCKUX IMOJIMEDPOB.
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Tema 3
XuMmuuecKkue pearkuuu (21,/29 u)

Knaccupuranma XUMHUYECKHUX Peak-
HWl BOpPraHMYeCcKOd mw HeopraHuvec-
Kol XxuwMuu. IloEATHEe 0 XUMHUYECKO peaKIiuy;
ee oTNIMUHMe OT fAfepHOU pearinuu. Peakumuwm, uay-
mue 6e3 M3MEHEHUA KadecTBEHHOI'O CocTaBa Be-
[€CTB: AJJIOTPONMBAINSA, U30MEPU3AINA U OIUuMe-
pusanusa. Peaknuy, uayIiue ¢ K3MeHEHNEeM COCTaBa
BEIIeCTB: IO YMCIY 1 COCTABY Pearupylomux u obpa-
BYIOIIMXCA BeIecTB (pasnoxKeHns, COefNHeHUA, 3a-
MelmeHus, 06MeHa); 10 U3MEHEHUIO CTeTeHel OKMC-
JIEHUS 3JIeMeHTOB (OKHCJIUTEIbHO-BOCCTAHOBUTE b
Hble peaKkIyi ¥ HEOKHUCJIHUTEeNbHO-BOCCTAHOBUTEb-
Hble peaknuu); o TemIoBoMy 3bdderry (sx30- u
PHIOTEpMUUECKUE); TI0 (pase (roMo- ¥ reTepOreHHEIE);
1o HampasjeHWio (oOpaTuMble U HeoOpaTHMBbIE); IIO
MCIOJIB30BAHMIO KaTaausaropa (KaTaluTHuecKue
M HeKaTaJIMTHYeCKMe); [0 MexaHus3My (paguralib-
Hble ¥ MOHHEBIE); [0 BUAY BHEPrHU, WHUIUUDYIOMIeH
peakiuio (poroxmMuUecKue, pagvalioOHHbBIE, SJIeK-
TpoxXmMuUUecKue, TepMoxumuyeckue). OcobeHHOCTH
KJaccuUKaIuy peakiuii B OpraHuyecKoi XUMuH.

BeposaTHOCTs NPOTEKAHUA XUMUUYECKUX peak-
muit, BaKkoH COXpaHeHHsl OHepruu. BHYTpeHHAS
SHEPIuA U 9K30- U SHAOTEPMUYECKHe peaKluu. Ter-
n0BO# apderT xumuyeckux peaknui. Tepmoxumu-
yeckue ypasHenus. Temnora obpazosanud. [lonarue
06 saranenuu. 3axkod I'. 1. Tecca u ciaencTBUA U3
gero. durponua. DuHeprusa I'ub66ca. Bo3MOKHOCTH
NPOTEeKAHUA PEaKIHil B 3aBUCHMOCTH OT UBMEHEHNA
SHEPI'UY M SHTPOIUH,

CropocTh XuMuUuYecKux peaxiui. Ilo-
HATHE 0 cKopocTH peaknuu. CKOpocTk rOMO- U rere-
pOTeHHOH peaknuu. DHEPrus aKTHUBAIUM. OJIeMeH-
TapHBIE U CIOMKHBIE peaknuu, PakTopsl, BAUAOLINE
Ha CKOPOCTh XMMHUYECKOMN peaKnUu: IPUPOLa pearu-
pYIOIuX BemecTs; Temueparypa (saxon Baur-I'og-
ha); KoHIeHTpauusa (OCHOBHON 3aKOH XWMUYECKON
KHHeTHKHN); KaranusaTopel. KaTanus: romo- u rere-
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POTeHHEIN; MEXaHU3M [JeHCTBUSA KaTaJIu3aToOpOB.
®depmenTsl. IX cpaBHeHHE C HEOPraHUYECKUMH Ka-
ranusaTopaMu. PepMeHTATUBHBIN KaTalus, ero Me-
xanusM. WHru6uTOpEl M KaTaJuTHYecKue Anbl. 3a-
BHCHUMOCTb CKODOCTH DeaxIiuii OT IOBEPXHOCTH CO-
IPUKOCHOBEHUA PearupyoluX BeIecTs.

O6paTuUMOCTh XHUMHYECKHUX Ppeak-
nmit. Xumuueckoe paBHoBecue. Ilons-
THEe 0 XMMHUYeCKOM paBHOBecHM. PaBHOBeCHBIE KOH-
neHTpanuu. JJTMHAMHYHOCTh XMMHUYECKOr0 PaBHOBE-
cusi. Koncranra paBHoBecus. @aKTOpPHI, BAXSOIIAE
Ha CMeIjeHlde PaBHOBeCHA: KOHIEHTpaIus, AaBje-
Hue 1 remneparypa. [Ipusnun Jle Hlarense.

DIeKTpONUTHUYEeCKAadA JUCCONHUANHAHA
DIeKTPOMUTEL ¥ HEdIeKTPOIUTHI. IJIEKTPOIUTUIe-
crad pgucconuarua. MexaHW3M [AHCCOLMALAY Be-
IECTB € DAsANYHBIM TUIOM XHUMUYECKOHW CBA3H.
CaoiicTea nouoB. KaTrnossl 1 annoHbl. Kucnors, co-
JIV, OCHOBAHUA B CBETE DJIEKTPOJUTHIECKO JUCCOLH-
amuu. CTeneHb BJIEKTPOJUTUYECKON IHUCCONMUALIVH,
ee 3aBUCHUMOCTE OT IIPHPOJALI 3TEKTPOJUTA U eT0 KOH-
nentpanuu. Koncranra gucconuanuu. Crymenyaras
AUCCOIMALUA OJIEKTPONuTOB. Peaxmuu, IIpoTeKa-
joIMe B pacrBopax ajexTponuroB. IIpoussenenne
PAaCcTBOPUMOCTH.

Bogopoaus#i mokasaTesab. Jlucconm-
anms Boabl. KoHcTanTa gucconuanun Boasl. Monnoe
npousBejeHre BOABI. BOJOPOAHBINA MOKa3aTeNlb pH.
Cpezbl BOAHBIX PACTBODOB 3JIEKTPOJIUTOB. 3HAYEHUE
BOJIOPOJIHOTO TIOKAa3aTeJIs 1A XUMUIeCKUX 1 610JIo-
TUUYECKNX ITPOIECCOB.

Fupgponus. Ilonarue «ruaponusd». maponus
OpPraHWYeCKHUX COeqUHEeHN (rajoreHaJKaHoB, CIOXK-
HEBIX 2(UpOB, yrieBoxos, 6enxkos, AT®) u ero sHa-
yenne. 'MAponu3 HeopraHmdecKux BemiecTs. ['mp-
ponus coneir — Tpu caydas. CrymeHdarThlil THA-
ponus. Heobparumsblii rupponus. IlpakTuuecxoe
IIpUMeHeHe THAPOan3a.

Pacuernsie 3amaum. 1. Pacuersl 0 TEPMOXWMHA-
YecKUM ypaBHeHUsAM. 2. Berunucienne TemnjaoBoro ag-
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(exTa peaKIUM IO TEIJIOTaM 00pasOBAHUSA pearupy-
JOII[AX BEI[eCTB U IPOAYKTOB peaknuu. 3. Onpenee-
ame pH pacTsopa 3aaHHON MOJADHON KOHIEHTPA-
nuu. 4. Pacuer cpefHeii CKOPOCTH PeaKIUH IO KOH-
NeHTPAnMAM Pearupyiolux BelljecTs. o. Buramcie-
HIS C HCIOJb30BAHWEM IOHATUA <«TeMIIepaTypPHBIH
KoadduiuenT ckopoctu peaknmm». 6. Haxoxnenue
KOHCTAHTHLI PABHOBECHs PEaKIMy 110 PaBHOBECHBIM
KOHIIEHTPALAAM U OIpejieleHre UCXOAHBIX KOHIIeH-
TPaILUil BEIeCTB.

Nemoncrpanun. IIpespaiienne KpacHoro pocopa
B OeJblil, KECIOpOAa — B 030H. Mojenu H-OyraHa u
u3obyrana. ITonyueHre KuCIOPOAa U3 MEPOKCHA BO-
Jopoja W BOABI; Aermaparanua sraHosna. llemouxa
npespameruit P — P,0, — H;PO,; cBoiicTBa cons-
HOM ¥ YKCYCHO¥ KHCJIOT; PeakIuu, uaymue ¢ obpaso-
BAHMEM OCaZKa, rasa W BOJbI; CBOMCTBA METAJLJIOB;
OKHCIIeHNe ajJblernsa B KUCJIOTY M CIOHpTa B ajble-
rig. Peaknuy ropeHus; peaKIUMM dHAOTEPMUYECKHe
Ha IpUMepe PeakIiy PasjoKeHus (sTaHomua, KaJuii-
HOI CenMTpHI, M3BECTHAKA WM MeJa) U 9K30TepMH-
yecKue Ha MpUMepe peaxuil coeqmHeHus (oOeciiBe-
yuBaHKe OPOMHON BOABI M pacTBOpa IepMaHraHara
KaJiis 9THIIEHOM, TallleHue W3BecTH M Jp.). Baaumo-
meficTBHe IUMHKA C DPAcTBOPAMHU COJIAHOW M cepHOM
KMCJIOT IIPM PpA3HBIX TeMmIeparypax, HpPH PasHbIX
KOHIIEHTPAIMAX COJAHON KHUCJIOTHI; DasnoXeHue rme-
pOKCHZa BOAOPOZA C IIOMOINBIO OKCHIAa MapraH-
na (IV), kaTamassl CHIPOrO MsACA U CBIPOTO KapTodeid.
BazaumogeiicTBre OUHKA ¢ PA3INYHON IOBEPXHOCTHIO
(MOpPOIIKa, MBLIN, TPAHYJI) ¢ KHCIOTON. Moaeas «Ku-
namero cjosi». CMenieHue paBHOBECHS B CHUCTEMe
Fe3* + 3CNS- == Fe (CNS);; oMBLIEHHE JKUPOB, PeaK-
Uy srepuduKanuyn. 3aBUCUMOCTh CTEIIeHH 3JIeKTPO-
JUTAYECKOH AMCCONMALNMY YKCYCHOH KHUCIOTHI OT
pasbasnerus. Cpasaenue cpoticts 0,1 H pacrsopos
CepHOil ¥ CepHUCTON KMCJIOT; MyPaBbUHOM M YKCYC-
HOM KWCJIOT; THAPOKCHAOB JHTHUA, HATPUA U KaJIUA.
WMEauKaTopsl M U3MEHEHNEe UX OKPAacKH B PasiiMIHbIX
epenax. CepHOKUCIHBIN 1 epMEHTATUBHBIM I'UAPOIN3
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yraesonoB. I'ugponns kxapboHaTOB, CYyIL(ATOB, CHUIK-
KaToB INEJOYHBIX METAJJIOB; HUTPATOB IIMHKA WU
csuana (II). M'uaponus Kapbuga Kaablus.

JlaGopaTopusie onsITel. 3. ITomyuenue KucaIoOpo-
Ila pasJoKeHueM IepPOKCcHuAa Bofopona u (uin) mep-
MaHraHata xamus. 4. Peakmuu, unyiime ¢ o6paso-
BaHMEM OCajiKa, rasa M BOABI IJIA OPraHUYECKUX M
HeopraHMYecKux KucjaoT. 5. Mcronb3oBaHue MHIU-
KaTopHOM Oymaru ajis onpenenesns pH clioHBI, jKe-
JYZOYHOIO COKA M JPYIHX COKOB OPraHu3Ma uejoBe-
Ka. 6. PasHbIe cayuau THAPOJIN3a COJIEH.

Tema 4
BemiecTBa M MX cBoiCTBA (33/40 u)

Knaccudpurganma HeOPrasudYecKHuX
BemecTB. IIpocTeie ¥ cl0XHEIe BemtecTBa. OKcu-
Ibl, UX Knaccupuranug. ['uapoxcnasl (OCHOBAHUA,
KHUCJIOPOACOepIKaIie KUCaoTsl, aMmoTepHble IU/I-
poxcuasr). Kucnorsl, ux knaccupuxanusa. OcHoBa-
HudA, ux Kaaccupuranua. Conu cpegHue, KUCIbIE,
OCHOBHBIE U KOMILIEKCHBIE.

Knaccubpuganmusa opraHud4eCKHX Be-
IjecTB. YIJEBOZOPOABI M Kjaaccu(puKanusa Be-
IIIeCTB B 3aBUCHMMOCTH OT CTPOEHUA YIJIePOAHOI menn
(anmuparmyeckue ¥ IUKJINYECKHE) U OT KPaTHOCTH
cBA3ed (mpemenbHBIe W HenpeaenabHbIe). I'omomoru-
yecku psazx. IIpousBogHbIe YIJIEBOAOPOAOB: I'aJIOTeH-
ajJKaHbl, COUPTHI, (heHOJBI, aNbAeruibl U KeTOHHI,
KapOOHOBBEIE KMCJIOTHI, IIPOCTHIE U CJIOXKHEIE dQUDHI,
HUTPOCOEINHEHNA, AMUHbI, aMUHOKUCIOTHI.

MetTannasl. IlonoeHue METAJJIOB B II€PUOAH-
yeckoit cucreme [I. 1. MenjgeneeBa M CTPOEHHE HX
aTomMoB. IIpocThie BeIeCTBA — MeTaJIbl: CTPOEHHE
KPHUCTAJLUIOB M MeTAJNIMYecKasd XHUMHWYeCKad CBA3b.
Amnorpornusa. Obmupe (pusHUeCKUe CBOMCTBA MeTAJI-
JioB. Pajx crangapTHBIX 2JIEKTPOAHBIX HOTEHIIMAJIOB.
O611e XUMUYECKHe CBOMCTBA MEeTaJJIOB (BOCCTAHOBHU-
TeJIbHBIE CBOMCTBA): B3BaMMOJEMCTBYE C HEMETaLIaMu
(xuciopomoM, rajioreHamMu, cepoii, asoToM, BOAOPO-
JIoM), ¢ BOJIOM, KMCIOTaMM U COJIAMH B pacTBopax, op-
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ragUUYeCKUMU COeJUHeHUSAMHE (CIUPTAMH, TaJoreHal-
KaHAMY, (DEHOJIOM, KHCJIOTAMH), CO IienodaMu. 3Ha-
yeHne MEeTaJLJI0B B IIPUPOJE 1 B YKU3HMA OPraHnu3MOB.

Kopposus meTaunnos. [louarue «Koppo-
a}if MeTA/JIOB». XUMHUUeCcKada KOPpPOo3us. DIeKTPO-
xuMuuecKad Kopposusa. Cmocobbl 3aliuThl MeTal-
JIOB OT KOPPO3HUM.

O6mue cnoco6GB NONYyYEeHHUA METal-
70 B. Merannsl B npupoje. Merajnyprusa u ee BU-
[BI: TIAPO-, THADPO- U 3JIEKTPOMETAJLIYPIUs. DJIeKT-
POJIN3 PACILIABOB M PACTBODOB COEJAMHEHUIl MeTa-
JIOB ¥ ero mIpaKTHUYecKoe 3HaUYeHHe.

Ilepexoguse MeTauasl. dereso. Mexas,
cepeOpo; IUHK, PTYTh; XPOM, MapraHer (Haxoxe-
HHUe B IPpUPOJe; IIONyIeHNe U IPUMeHeHHe IPOCThIX
BeIlecTB; CBOMCTBA IPOCTHIX BEMIECTB; BasKHEHIITHIe
COeNUHEHUS).

HemerTannsl. IloloxeHne HeMeTaJJIOB B
mepuopuueckou cucreme . . Menzneneesa, CTpoO-
eHMe UX ATOMOB. DJIEKTPOOTpULaTeIbHOCTE. HEDT-
HBle rasbl. JIBOMCTBEHHOe IOJIOXKEHHEe BOJOpO/a B
mepuoguyeckoil cucreme. Hemerasisl — IIPOCTBIE
BermecTBa. MIX aToMHOe U MOJIEKYJISIDHOE CTPOeHUe.
AJLIOTPONIVA ¥ ee IPUUMUHBI. XUMUYeCKHe CBOUCTBA
pemerasyioB. OKHMCIUTENbHBIE CBOMCTBA: B3auUMO-
JeficTBHE C METAJIJIaMU, BOZOPOAOM, MeHee 3JIeKTPO-
OTpUIIATEeIEHLIMY HEMEeTALJIAMY, HEKOTOPBIMY CJI0MK-
HBEIME BelecTBaMu. BoccTaHOBHUTEIbHBIE CBOWCTBA
HEeMeTaJIIOB B peaknusax co (pTopoM, KHUCIOPOJOM,
CIIOMKHBIME BEIeCTBAMHU-OKUCIUTENAMHE (230THOM
M CepHOM KUCIOTAMU U ID.).

Bozopojubie coeiuHeHUs HemeTastoB. llomyde-
HIe UX CHHTe30M U KocBeHHO. CTpoeHNe MOJIEKYJ 1
KPHCTAJJIOB 9THX COeAuHeHHH. PusmyecKue CBOM-
cTBa. OTHOIIEHVE K Boje. i3aMeHeHMe KMCJIOTHO-0C-
HOBHBIX CBOMCTB B IepHoZax U rpynmnax.

Hecoseo6pasyoliiue u coieodpasyoniue OKCUIBL.

Kucnopoausie KucaoTsl. MiaMeHeHre KUCIOTHBIX
CBOMCTB BBICIINX OKCHOB ¥ I'HIPOKCHI0B HEMETAJ-
JIOB B IEpHOjaxX W Ipynmax. 3aBUCHUMOCTH CBOMCTB
KMCJIOT OT CTENeHN OKUCJIeHUA HeMeTasla.
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KucnoThsl OpraHmYecKHue U Heopra-
EuuecKue. Kucnorel B CBeTe IPOTOJUTAYECKON
reopuu. ConpsyKeHHBIe KUCIOTHO-OCHOBHBIE HaDLI.
Knaccubuianus OpraEMdecKux U HeOPTaHMIEeCKUX
guesor. Obmire cBoMCTBA KHUCJIOT: B3auMOJeicTBHae
OpraHNYeCKUX W HEOPraHWYeCKUX KHCJIOT C MeTas-
JIaMM, C OCHOBHBIMY OKCHAAMH, ¢ aM(POTEPHBIMH OK-
cumaMy ¥ THAPOKCHJAMU, C COJNAMMA, oOpasoBaHuUe
coyHbIX adupos. OcobeHHOCTH CBOIICTE KOHIIEHT-
PUPOBAHHOMN CEPHOI U a30THOM KUCJHOT. OcobenHOC-
TH CBOMCTB YKCYCHOM 1 MypaBbHHOM KUCJIOT.

OcHOBAHUA OpraHudYecKHue M HEOD-
rasungecKue. OCHOBaHUA B CBeTe IIPOTOMUTHAIE-
ckoii Teopuu. Knaccuburanus OpraHiuecKux u He-
OpraHMYeCKUX OCHOBAHWIA. XumMudecKkue CBOMCTBA
megoueil ¥ HepacTBOPHMBIX ocaoBanuii. CBoiicTBa
GecKMUCIOPONHBIX OCHOBAHUI: aMMHUaKa ¥ aMHUHOB.
BaauMHOe BJAUAHNAE aATOMOB B MOJIEKYJIe aHWIHA.

AmdboTepHBIe ODpraHUYeCcCKHe U HEOD-
rapmMuecKue coeauHeHHUA. AMpoTepHBIE
COeTHHEHHS B CBETE IPOTONUTUIECKON TEOPHH. Awm-
dOTEPHOCTh OKCHJOB M THUAPOKCH/OB HEKOTOPBIX
MEeTaJIJIOB: B3auMOAecTBHE C KMCJIOTaMHU U IieJio4a-
wit. TIoHATHEe 0 KOMIUIEKCHBIX coefnHeHuax. Komm-
JeKcoo0pasoBaTesb, JUTAHABI, KOOPAMHAIIMOHHOE
ymcso, BEYTPeHHAA cdepa, BHeMHAA cdepa. Awmdo-
TEPHOCTE AMUHOKHUCJIOT: B3aMMOjieficTBEe aMHUHO-
KUCJIOT CO MIeJod9aMu, KMCJI0TaMu, CONPTaMu, Apyr
¢ apyrom (obpasoBaHue [TOJIMTIeNITHU0B), 0OpasoBa-
Hue BHYTpeHHel comu (OUmoIspHOro noHa).

TemeTuuecKasa CBI3b MEXAY KIac-
caM¥ OPraHMYecCKHX U HeoOpraHm4Iec-
kKux coexuuenui. Ilonarue o reHeTUYecKOo#
CBSI3YM W I'eHeTHWYEeCKUX DAfax B HeOpraHm4ecKon
opraEmdeckoi xumuu. 'eHeTHYeCKHe PAALI METal-
n1a (Ha TpuUMepe KaJbIus U jKejesa), HeMeTaslia (ma
npuMepe cephl ¥ KPeMHHUA), IepexofHOro aJIeMeHTa
(sa mpumepe nuHKa). ['eHeTHYeCKye pAALI i P€HETH-
gecKkas CBA3H B OPraHWIECKOi xuMun (A1 coeluHe-
Hul, COZepKAIlUX JBa aroMa yriepoAa B MOJe-
KyJae). EfMHCTBO MHAPA BEIIECTB.
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Pacuernbie 3agaum. 1. Berumcierue Macchl MK
obbeMa MPOAYKTOB peaxnuy 1o M3BECTHOM Macce
WM ofBeMy HCXOIHOTO BeIlecTBa, COAEePHKAINero
npuMecH. 2. BerumciieHue MacChl MCXO/JHOT'O Belle-
¢TBa, €C/IU HU3BECTEH IPAaKTUUECKHUH BBIXOJ U Mac-
coBag MOJNS €ro OT TeOPeTHYeCKH BOBMONHOTO.
3. BprupcieEuss 10 XUMHUUYECKUM ypaBHEHHAM De-
AKIIWL, €CJIV O/JHO M3 PearupylonIux BEIecTs AaHO B
uadeiTRe. 4. OnpenenieHne MOJEKYJAAPHOU (DOPMYJIBI
BemjecTBa IO MAacCOBBIM  JOJIAM 3JIeMEHTOB.
5. Ompepenenue MOJIEKYJIAPHON (hOPMYJNbl Traso-
06pasHOTO BelecTsa IIo M3BECTHOI OTHOCHUTEIBHON
[MJIOTHOCTA M MAaCCOBBIM JOJIAM 3J€MEHTOB. 6. Ha-
XOsKIeHne MOJIeKyJIspHOil (opMyIBl BELIeCTBa IO
macce (00beMy) TPOAYKTOB CropaHH. 7. Kom0Omn-
HUpOBaHHBIE 324241,

JleMoHCTPALMH. Konnexnusa <«Kiaccupuranus
HEOpraHmuyecKUX BeleCTB» 1 o6pasisl IpeicTaBuTe-
neir xunaccos. Komneknusa «Knaccnpuranus opra-
HUYeCKUX BelIecTB» W 00pasibl npejcTaBUTENeN
KaccoB. Momeny KPUCTANIMYECKUX PEIleToK Me-
pasiioB. KomeKus MeTaJlJIoB C Pa3HBIMH tusuuec-
kuMy cBOMcTBaMu. BaaumonencTeue: a) IuTUA, HAT-
puA, MaTHASA U jKejesa ¢ KACIOPOZIOM; 0) IeJIOUHBIX
MEeTaJLIOB C BOJOM, cuupramMu, (PeHOIOM; B) IUHKA C
pacTBOpaMu COJIAHOM M CepHO KUCIOT; I') HATPHA C
cepoii; X) alIOMUHUSA C HOLOM; e) sKeyie3a ¢ PacTBO-
poOM MeZHOTO KyIopoca; ’K) AJIOMUHHSA C PACTBOPOM
enxoro Harpa. OKCHABI ¥ TMIPOKCHABI XPOMA, ux
[oJiyueHue W CBOWCTBA. Ilepexon xpomara B 6u-
xpomar u obparHo. Kopposus MeTaJIOB B 3aBHCH-
MOCTH OT YCJIOBHIi. 3aIInTa METaJJI0B OT KOPPOSUM:
00pasIbl «HepKaBeeK», SalUTHBIX noxpeiTHii. KoJ-
NeKIHA PyA. DIAeKTPOJIN3 PacCTBOPOB coneit. Mopenu
KPUCTA/INYECKUX DEIIeTOK Hoja, aamMasa, rpadu-
ra. Asutorponus (ocdopa, cepbl, KUCI0POAA. Baan-
MofelicTBHE: &) BOLOPOAa C KucJopogoM; 0) cypbMbI
¢ XJIOpOM; B) HATPHUA C HOAOM; r) XJIOpa C PacTBOPOM
GpomMuza Kamus; K) XJIOPHOHU M CepoBOIOPOHOM BO-
Abl; €)obecrBeuuBaHNAe GpoMHOIT BOJABI OTUIECHOM
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uan anmeruiaesoMm. IlonydueHme u CBOMCTBA XJIOPOBO-
Jopoja, COJAHOH KMCJAOTHI M aMmMmuara. CaoiicTBa
COJIAHOM, pas30aBjieHHOM CepHOW ¥ YKCYCHOW KHC-
JoT. BsaumoaeicTBHe KOHIIEHTPUPOBAHHLIX CEPHOM,
a30THOM KUCJIOT U pa3baBieHHON a30THOM KMCIOTEI €
Mens0. Peaknmus «cepeOpsAHOro 3epraia» s My-
PaBBMHON KHCJIOThI. BaumogedicTBue pacTBOpa I'UM/-
POKCHa HATPUA ¢ KHCJIOTHBIMY OKCHIAMHE (OKCHIOM
yraepoga (IV)), amborepEbiMu ruApOKCAOaAMHA (THUO-
PoKcHIOM IIMHKA)., BeaumoaeiicTBe aMMHuaKa ¢ XJI0-
POBOJIOPOJIOM ¥ BOHO¥. AHAJOTHYHO I METUJIAMU-
Ha. BzamMomelcTBHe AMHWHOKHMCIOT € KHCIOTAMH
u menouamu. OcymiecTBiieHue mnepexonos: Ca —
—- Ca0 — Ca(OH),; P — P,0, — H;PO, —
— Cay(POy),; Cu - CuO — CuSO, — Cu(OH), -
— CuO — Cu; C,H,OH - C,H, - C,H,Br,.

JlaGopaTopusie onsIThl. 7. O3HAKOMIIEHUE C 00pas-
aMu IpeacTaBUTe el pasHBIX KJIACCOB HEOpraHWUe-
ckux BeiecTB. 8. O3HaKoMIeHME ¢ 00pasmaMu mpe-
CTaBHUTEJEH PasHBIX KJIACCOB OPraHMYECKUX BEIeCTB.
9. OsuaxomueHue ¢ Kostexrmueit pya. 10. Cpasaenue
CBOMCTB KpeMHMEBOM’, (hochopHOU, CEPHOM U XJIOPHOK
KHCJIOT; CEPHHCTOIl 1 CEPHOM KHCJIOT; A30THCTOM
u asorHOil Kucaor. 11. CpoiicTBa CONAHOM, CEpPHOM
(pas6.) u yxcycHoit kucyuor. 12. BaaumozeiicrBue ruf-
POKcHIAa HATPHA C comsaMu, cyiabharom menu (IT) m
xjgopuzioMm amMoHudA. 13. Pasjo)keHme THAPOKCHUAA
megu (II). ITomyueHie THAPOKCHAA AJIOMHUHHA |
u3y4eHMe ero aM(OTepPHbBIX CBOMCTR.

Tema 5
XumMuyeckui NpakTuKym (10/12 w)!

1. Tlonyuenne, coOupaHye U pacno3HaBaHHEe TI'a-
30B ¥ HM3yuyeHHe mMX cBOHCTB. 2. CKOpOCTh XUMUUE-
CKHUX peakKIuii, XuMuuecKoe paBHoBecue. 3. Cpas-

1 TIpu 3 u B HEmENIO 10 2 U OTBONUTCA HA MPAKTHIECKIE
pabGorsr Ne 1 u 7, npu 4 u B Hefemnio o 2 94 OTBOJUTCA HA
npakTudeckue paborer Ne 1, 5—7.
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HeHUe CBOMCTB HEOPraHWYECKUX M OPraHUYeCKUX
coennueHuii. 4. Pemenue sKCIIepUMEHTAJbHBIX 3a-

nag no reme «I'maponusy. 5. Pemierne sKcrnepuMeH-

TANLHBIX 3aJa4 10 HEOPraHWYeCKOM XWMHUH.
6. Pemienue sKCIIEpMMEHTAJIbHBIX 3ajad IO opra-
HHUYEeCKOH XuMuu. (. I'eHeTHUecKasa CBA3b MEXIY
KJaccaMd HEOpraHMYeCKUX M OpPraHHYecKuX Be-
niecTs. 8. PacnosHaBaHue MIacTMAcC ¥ BOJIOKOH.

Tema 6
XuMus ¥ 00mecTno (9/16 u)

XuMusa U NPOM3BOLCTBO., XuUMHIECKAA
HPOMBIILIEHHOCTh, XUMIYecKasa TexHosorus. Ceipbe
I XUMHYeCKON IpOMBIIIIeHHocTH. Bojga B XuMU-
YeCKOH MPOMBINIJIEHHOCTH. JHepPrua A XUMude-
CKOTr0 Ipon3BojicTBa. HayuHble IPUHIUIEL XUMHAYe-
CKOTO IIPOK3BOJICTBA. 3all[UTa OKPYIKAIOMIeN CPe/ibl 1
OoXpaHa TpyZAa IPM XUMHUYECKOM IIPOM3BOACTEBE.
OcHOBHBIE CTaAUU XHMHYECKOI'0 IIPOM3BOACTBA
(ammumaka u merasosa). CpaBHeHue NPOM3BOACTBA
STUX BEIIEeCTB.

XuMusa U ceaAbCcKoe Xx03a#cTBo. XuMH-
3amus CeJbCKOr0 X03AMCTBa U ee HanpasaeHusa. Pac-
TeHHs] W T0YBa, MOYBEHHBINA ITOTJIONIAIOIIHI KOMII-
amekc (IIIIK). VaobpeHus u uX KiacCHMUKAINA.
XuMuuecKue cpeicTsa samurel pacrenuii. Or-
pUIlaTeIbHble TOCAEACTBUA NPUMEHEHUA IeCTUIH-
noB U Goppba ¢ HuMH. XUMUSAUUA XXHBOTHOBOX-
CTBA.

XUMHUA U DKOJXOTrHKA. XUMHUYECKOe 3arpss-
HeHHUe OKpy:kaiomeil cpexsi. Oxpana ruapochepsl
OT XMMHYecKoro sarpasHenus. OxpaHa MOYBBI OT
xuMuuecKkoro sarpsasaeHus. Oxpana arMocdepsl oT
XuMHuecKoro sarpsasHenusa. OxpaHa diaopsl u Ga-
VHBI OT XUMUYECKOT'0 3arpAs3Hedns. buorexHonorus
¥ TeHHasa WH)KeHepusd.

XuMusa M TOBCEeIHEBHAA MH3HD Ye-
JdoBeka. [Jomamaasa anteuka. Momolque U YUCTHA-
mue cpencrea. CpencrBa 60ps0EI ¢ OBITOBBIME HaCe-
KombpiMH. CpeicTBa JTMYBOM I'MI'MEHBl M KOCMETUKH.
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Xumua u nunia. MapKupoBKa yIaKOBOK NHIIEBBIX . 8. Xuwmus. 11 ki.: KonTpoasHbIe ¥ IPOBEPOYHEIC
OpPOAYKTOB U MPOMBIIILJIEHHBIX TOBAPOB U YMEHNE NX paboTHl K yuebnury O. C. Ta6puensina, I'. I'. JIbico-
YuTaTh. JKOJOTHA MUAJIHIIA, XuMusa 1 reHeTHKAa Je- M&Om\m «Xumua. 11 kaacce. HH@Q@EHENEHM YPOBEHB» /
JIOBEKA. 0. C. l'abpuenssn, I1. H. Bepeskus, A. A. Ymaxosa
JMemoncrpamuu. Mozgenn NIPOU3BOACTBA cepHOM u xp. — M.: Jipoda.
KUCIOTHI ¥ aMMuaka. Konneknus yao6peHui u nec- i 9. I'abpuensn O. C., Pewemos II. B., Ocmpo-
ruimaoB. O6pasmsl cpeAcTB OBITOBOM XHUMHUHU WU " ymos H. I'., Hurxumiox A. M. ToroBuMcs K -
nexapcTBeHHBIX Ipenaparos. Komnexnwu cpeacTs HOMY TOCYapPCTBEHHOMY 9K3aMeHY. — M.: JIpoda.
FHrUMeHb ¥ KOCMETHKMU, TIpernapaToB OBITOBOW XH- 10. l'a6puensn O. C., Ocmpoymos H. T.
L . Xumusa. Marepmaibl A HOATOTOBKH K eIHHOMY
JlaGopaTopubie onbiThl. 14. O3HaKOMIEHUE C KOJI- rOCYAaPCTBEHHOMY 9JK3aMeHy M BCTYIHUTEJIbHBIM
JMexmueit yaobpennii 1 necTUOHAOB. 15. Os3HakoMJie- sK3aMeHAM B By3bl: Yuel. mocobue. — M.: Ilpoda.
Hue ¢ obpasiaMu cpeAcTB O6BITOBOM XUMHUHU U JIeKap- 11. Fadpuenan O. C., Bamauna JI. IT. Xumu-
CTBEHHBIX IIpenaparoB, H3y4YeHHE MHCTPYKIHH K qecKWit SKCIEpUMEHT B IIKOJe. 10 5x, — Mt
HUM 110 IPaBUIBHOMY ¥ 6e30macHoMy IPUMEeHEeHUIO. Ilpoda.
12. 8. I'abpuenan O. C., Ocmpoymos H. I
YVueOHO-METOAHYECKHH KOMILIEKT KUMHUIECKUAN SKCIEePUMEHT B IIKOJIE. 11 xn. — M.:
1. F'abpuenan O. C., Ocmpoymos H. I Xu- §fipoda.

mus. 10 k. ITpodunbasiil ypoBeHb: Merogudeckoe
nocobue. — M.: IIpoda.

2. I'a6puenan O. C., Jlvicoea I'. I'. Xumus.

11 xu. IIpodunbHBINA YPOBEHB: MeTomuuecKoe Ioco-
6ue. — M.: [Ipoda.

3. I'abpuenan O. C., Ocmpoymos H. I'. Ha-
cronpHAsS KHHAra yumrens. Xumud. 10 xi. — :
Ipoda.

4. I'abpuenan O. C., Jlvicosa I'. I'., Bsedewn-
crxas A. I HacronpHas KHUra yuuTens. XUMUA.

11 gx.: B 2 u. — M.: [Ipoda.

5. l'abpuenan O. C., Ocmpoymos H. I'. Opra-
HUuecKas XMMuA B Tecrax, 3afauax, yHpaXKHeHU-
ax. 10 xkax. — M.: IIpoda.

7 6. Faopueasn O. C., Ocmpoymos H. I'. Obmas
XUIMHUSA B TeCTax, 3ajauax, ynpaskHennax. 11 ki —
M.: [Ipoda.
7. Xumusa. 10 gia.: KourpoabHble 1 IPOBEPOYHbBIE _
paborsr kK yuebruky O. C. T'abpmensna «XumMud. ,
7 10 xmace. IIpodmmbubii ypoens» / O. C. I'abpu- _
ensn, I1. H. Bepeskus, A. A. Yiakosa u Ip. — M.: _

Hpoda. _ |
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