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METOANYECKUE PEKOMEHOALMM

O6wme meToguuecKkue peKomeHaaumm

VY4eOHO-MeToIMUeCKHE KOMIUIEKTHI 1o xumuu aBTopoB C. A. Ily3akosa,
H. B. Mamnunon u B. A. [lonkoBa  mpenHa3sHayeHbl Ui yYaIUXCS MEIUKO-
OMOJIOTMYECKUX KIJIACCOB. B CBsA3M € 3TUM YYEOHMKH COAEp)KAT MaTepual,
HEOOXOAUMBIH  OyIyIIMM CTyJE€HTaM MEIUIMHCKUX BY30B: CBEICHUS 0
XUMHUYECKUX NPOLECCax, MPOTEKAIOIIUX B OpPraHU3ME 4YEJIOBEKa, O BIUSHUU
Pa3IMYHBIX IEMEHTOB U IIPENApaTOB Ha OPraHu3M U JIp.

Metoauueckuii  anmapaT  y4eOHHMKOB  BKJIIOYAE€T  HMHCTPYMEHTapuH,
00ecreynBaOIINiA HE TOJIBKO OBIAJCHUE MPEAMETHBIMUA 3HAHUSIMHU U YMEHHSIMHU,
HO M JINYHOCTHOE pa3BuTHE ydamuxcs. OH momoraer (opMUpOBaThb MHTEPEC K
XUMHUHU, YYBCTBO TOPJOCTH 3a OTEYECTBEHHYIO HAyKy, 3HAKOMUT C BKJIaJIOM
POCCHICKMX YYEHBIX B €€ pa3BUTHE, CIOCOOCTBYET YCBOEHHIO HOBBIX 3HAaHUU,
HOUCKY U TiepepaboTKe HOBOM MH(pOpMaIUK.

Marepuan B y4yeOHUKAX OpraHuU30BaH cieAyronmM oo0pa3zom. Kaxmbrii
naparpad riaBbl pa3aenéH Ha HeOOJIbIINE pa3iesbl, PACKPHIBAIOIINE TOT WM UHOU
acnekT coaepkanus. M3ioxeHue Kypca CTPOUTCS HA OCHOBE OIPEACIICHUN
BOKHEUIIUX TMOHATUN, KOTOpBIE ydallUMCs HEO0O0XOoauMo 3anmoMHuTh. [lo xoxmy
U3JI0KEHHSI MaTepualla MpeAIaraloTcs 3aaHusi, KOTOPbIE MOKHO BBIIIOJIHUTD IS
Jy4YlIero NOHUMaHUsl TPOYMTaHHOro (ocoOeHHo B Kypce 11 kmacca). Ilaparpadwr
BKJIFOYAIOT TaK)K€ JOMOJIHUTEIbHBIA MaTepuall MEIUKO-OMOJIOrMYECKOro IUIaHa
(pyOpuka «2To UHTEpPECHO!»).

Ilocne kaxgoro maparpada, Kpome TMOCJIEIHEro, UuMeeTcs Habop
YOPAKHEHUM, 3a]a4, TECTOBBIX 3a/JaHH, BBINIOJIHEHHE KOTOPBIX

PEeIyCMOTPEHO B MUCbMEHHOM opMe B TETpajaH.



HeoOxomumo oOpatuTh BHUMaHHE YYallUXCS Ha TO, YTO OTBETHI 3ajad
ClIeyeT OKPYIJIATH A0 TPEX 3HayYalMX HU(p, €cld TOJbKO OTBET HE SBISETCS
HEJIbIM YKCIOM (3HAYallMMHU CUYHUTAIOTCSA Bce IUGPHI YMciia, HAYMHAS C MEepPBOM
JIEBOW, OTJINYHOM OT HyJIs1). B KaKI0M U3 CIEAYIOIIMX YMCEI CONEPKUTCA 110 TPH
3Havamwme 1udper: 555; 5,55; 0,555 u 0,00555. Ilpu pacuére MOJAPHBIX Macc
aTOMHBIE MAacChl BCEX 3JIEMEHTOB, KpoMe xJsiopa (35,5), OKpyristoTcs 10 IENbIX
yucen, Harmpumep il kanus — 39, it Mmenqu — 64 u 1. 1. [lpu pasgensHOM
BBITIOJTHEHWH BBIYUCIEHUN (IO IEWCTBUSM) HAa MPOMEKYTOUYHBIX ATalax CIEAyeT
OCTaBIISITh YEThIpE 3HAYAIINE [TUPHIL.

Oco0oe BHHMMaHHE YAENAETCS OpraHu3aluy TPYNIOBOW AEATEIbHOCTU
HIKOJILHUKOB. JTOMY CIOCOOCTBYIOT pPa3HOYpOBHEBBIE BONPOCHI, 3aladdl U
3aaHus, TNPEJIOKEHHBIE JUIA 3aKperuieHus marepuana. OHHM paccuMTaHbl Ha
aKTUBHYIO pOJIb YYalllerocs, Ha pelIeHHE MpoOJIeM B pEalIbHbIX >KU3HEHHBIX
cutyauusix. HaBblku TpynmoBol pabOThl MO3BOJAT  yYalUMCS Pa3BUTh
KPUTUYECKOE MBIIUIEHHE W CIIOCOOHOCTh OLICHMBATh CBOW JIMYHBIA BKJIaJ B
KOJUIEKTUBHOE pelieHue npodiemsl. [Ipeanararorcs ABa Tuna rpynnoBoi paOOTHL.
[lepBblii — o0OCy)XaeHue npoOseMbl, MpU KOTOPOM CBOK TOYKY 3pEHUs
BBICKA3bIBAIOT JIBOE-TPOE YYAIIMXCSA, a YYMTENIb IOJBOAUT HTOr. Bropoil —
3aJlaHMs C 3JIEMEHTAMHM JIEJIOBOM UIphbl. B 3TOM ciydyae Kjacc JENUTCs Ha Majble
rpynnsl (MO MATh-IIECTh YETOBEK). B mponecce nemoBoi Urpel BCE T'PYIIIBI
paboTaroT HaJl OJHUM U TEM K€ 3a/JlaHueM.  Beaymuil urpy KoppekTupyer npu
HEO0OXOAMMOCTH palbOTy Tpynn U MOABOJUT UTOT. B onTuManbHOM ciyyae poiib
BEJIYILIETO UCIOJHAET OJUH U3 HanOoJiee MOArOTOBICHHBIX YUaIIUXCsl.

[Tocne kaxxaoro naparpaga, KpoMe NOCIEAHETO, COAEPKUTCA HAOOp U3 MATU
3aaHuil B TecToBOM (popme. OH CONMPOBOXKIAIOTCS HABUTAIIMOHHBIM 3HAYKOM. B
3ajaHusX 1—3 HyXHO BBIOpaThb OJWMH OTBET M3 YETHIPEX MNPEUIOKEHHBIX. B
CXeMax M3 IMOCIEAOBATEIbHOCTH XMUMHUYECKUX DPEaKIMil BhIOMpPAIOT JBa OTBETa
(otmenbHO mnst X W Y) U3 MATH NMPEJIOKEHHbIX. 3anaHue 4 mpeaycMaTpUBacT

YCTaHOBJICHHE COOTBETCTBHS, MPU 3TOM HU(PHI B OTBETE MOTYT MOBTOPSATHCA. B
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ITOM 3aJaHUM HYKHO BBIOpaTh TpPH OTBETa U3 IIECTH MPEATOKEHHBIX.
Bremmonnenue 3aganuii B TeCTOBOU (hOpME MO3BOJIUT YHALTUMCS TOJTOTOBUTHCS K
cnaue EI'O.

B yueOHMKax mpeioKeHbl Takke TeMbl MPOeKTOB. [IpoekT B xumum —
MPEXIE BCEro HKCIEPUMEHTAIbHOE HccieaoBaHue. OHO  mpeaycMaTpUBaeT
CJIEAYIOIINE CTaAUU: 1) OCMBICIEHUE U MOATOTOBKY IKCIIEPUMEHTA; 2) IPOBEACHUE
IKCIIEpUMEHTa; 3) 00pabOTKy TOJYYCHHBIX pe3yibTaToB; 4) TIpeCcTaBIICHUE
pe3ynbTaToB dKcnepuMeHTa B hopme pedepara, mpe3eHTauu U T. II.

[Ipu paboTe Haj MPOEKTaMH, HEJOCTATOK MMEIOIIETOCS B KAOMHETE XUMUU
000OpyZIOBaHUSI W PEAKTMBOB MOYXHO BOCIIOJIHMTH NpHU 0OpaleHuu Ha Kadeapsbl
BY30B, HaXOAIIMXCS B NAPTHEPCKUX OTHOLIEHUSAX CO IIKOJIOM.

Baxnas poib B Kypce OTBOAUTCA JEMOHCTPALlMOHHBIM  OIBITAM,
7a00paTOpHBIM U MpPaKTUYECKUM  paboTaMm, KOTOpPbIE  XapaKTepU3YIOT
DKCIIEPUMEHTAJIbHBIE ACHEKThl XHMHMM M PAa3BUBAIOT IPAKTUYECKHE HABBIKU
yuamuxcs. B yueOnukax m mna 10, u ana 11 knmacca coaepkurcs MPakTUKYM
(onmucaHue 1a0OpPaTOPHBIX ONBITOB U MpakTHUeckux padot). Ilpu HemocTaTke
00OpyZIOBaHUSI U PEAKTHUBOB B IIKOJBHOM JaOOpPAaTOpPUM MOMXKHO OOpaTUTBhCA K
UHTEPHET-PECYPCaM.

Ccbuiku Ha MHTEpHET-pecypchl MPUBEAEHBI MOCie Kaxaoro naparpada (B
yueoHuke s 10 kacca) u moce kaxaoiu riaBsl (B yueOHuke s 11 kmacca).

Bo Bpemst nzyueHust Kypca BO3MOXKHO IpUMEHEHHEe Takux (Gopm oOydeHus,
KAaK YPOK-JIEKIUS, YPOK-IIPAKTUKYM, MPOBEJECHUE CEMHHApOB, KOH(EpeHUHd u

JUCKYCCHUM, 3a4ETHBIX U KOHTPOJBHBIX PaldoT.

MeTtoguueckne ocob6eHHoOCTH yuebHUKa ana 10 Knacca

Kypc oprannueckoit xumuu B 10 Kitacce npeaBapsieT pasjiei, HalpaBJIeHHbIN
Ha 0000IlIeHNEe W TOBTOPEHHE MOJYYECHHBIX B OCHOBHOM IIKOJEe 3HaHUU. B HEM
TaK)Ke JalOTCS T€ CBEJACHUS W3 OOIIe M HEOPraHWYEeCKOW XWMHH, KOTOpPbHIC

H€O6XOJII/IMBI AJIs1 N3YyUYCHUS OpFaHquCKOﬁ XHUMMHU. PaCCManI/IBaIOTCSI OCHOBHBIC
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MOHSTHUSI OPTAaHUYECKON XUMUU, TEOPUS CTPOCHUS OPTaHUIECKUX COCTUHEHUHN, MX
aMeKTpoHHOe cTpoeHue. [loapoOHO pa3dupaercs 00pa3oBaHHE XUMUYECKUX
CBSA3€H MeXIy aroMaMH YIJiepoJa M JAPYTMMH HeMeTaulaMHu (KUCIOPOJIOM,
a30TOM, TAJIOTEHAMH ).

@DyHIaMEeHTOM  Kypca OpPraHMYeCKOW XUMHUU CIyXaT MpPEJCTaBICHUS O
CTPOEHUH, CBOMCTBAX M MPUMEHEHUH HauOOJiee BAXKHBIX KIJIACCOB OpPraHUYECKUX
BEIIECTB  (YrI€BOAOPONOB,  KHUCIOPOJCOAEPNKAUIMX, a30TOCOJAEpXKAIIUX U
rerepoyHKIMOHATIBHBIX  coeAuHeHui). CBolicTBa BeHIECTB B YYEOHHKE
XapaKTepU3ylOTCs C TMOMOINBIO  COBOKYMHOCTH  TIIATENIBHO  OTOOPAaHHBIX
XUMUYECKUX PEaKIUi, BKIIOYAIOMINX HE TOJIHKO ypaBHEHUS, HO U KOMMEHTApUH K
HUM: YCJIOBHUSI MPOTEKaHUs, OOJACTH BO3MOXKHOTO TNPUMEHEHHs, B HEKOTOPBIX
cllydasgx — HCTOpUYecKui acmekT. llepen wu3ydeHHMEM OTIENBbHBIX KJIacCOB
COCJIMHEHUI MBIl PEKOMEHAYEeM OCOOCHHO THIATENIbHO MpopaboTaTh Marepuan 1-u
IJIaBbl, TOCBSIIIICHHBIA OCHOBHBIM TEOPETUYECKUM IOJOKEHUSAM OpPraHuYeCKOn
XUMUH.

Yyammmcss HeT HEOOXOJUMOCTH Cpa3dy NPHUCTYNaTh K 3allOMUHAHUIO
ypaBHEHUN peakluid, HY)KHO CHadajia IOHSATh NPUYUHBI, 1O KOTOPHIM OHHU
poTeKaroT. BO3MOXHOCTh k€ TMPOTEKAHUS PEaKIMil 3aBUCUT OT pacipeeseHus
AJIEKTPOHHOM IIJIOTHOCTH B MOJICKYJIaX PEarupyronux BEIIECTB, YTO JICKUT B
OCHOBE OIUCAHUS MeXaHUu3Ma peakyuy — OOBbEIUHIIOUIEr0 Hayana MHOTUX TPy
B3aMOJCHUCTBUN BEIIECTB. YCHEX M3YyUYCHUS OPraHUYECKOM XUMHM 3aBUCHUT B
NEPBYIO OYEpeab  OT YCBOCHHS CIEAYIOIMUX TEOPETHUYECKUX TOJIOKCHHM,
JeKalMX B OCHOBE 00BSICHEHUSI MEXaHU3MOB PEaKITUii:

1) B3auMHOE BIMSTHUE aTOMOB (MHYKTUBHBIN U ME30MEPHBIA ) PEKThI);

2) criocoOBbI pa3pbiBa CBsI3el (TOMOMTHYECKUI U T€TEPOIUTUUYECKUIA);

3) cTpoeHHME W CpaBHUTEIbHAs PEAKIMOHHAS CIOCOOHOCTH pPaJNKaJOB,
MEKTPOPUIOB W HYKICOPHUIOB, a TaKKe OTHOCHUTEIbHAs YCTOWYHMBOCTH

IMPOMCEIKYTOUYHBIX YaCTHII.



VYrny0néHHoe u3ydeHne XUMHUH MPeayCMaTpUBAET MOCTOSHHOE OOpalleHue
K MEXaHM3MaM peakIuil, W3JI0KEHHBIX B HaYalbHBIX pa3leiax maparpados,
MOCBSIIEHHBIX XUMUYECKUM CBOMCTBAM TE€X WUJIM UHBIX COCTMHEHUM.

CucremMaTyeckoe H3J0KEHUE CTPOCHHMSI W CBOMCTB OPraHMYECKHUX
COCIMHEHU TMO3BOJSET MEPEUTH K M3YYCHUIO TAKUX MPUPOJIHBIX COEIUHEHUU,
KaK  yIJeBOJABI, JKUpPbI, OEJIKM ¥ HYKICHMHOBBbIE KHUCIOTHL. JleTanbHO
paccMaTpHUBAETCS CTPOECHUE KIIETOUHOW MEMOpPaHBbI.

3akaHunBaeTca Kypc TeMonh «OpraHuyeckas XMMHUS — OCHOBA MEIUKO-
OMOJIOTUYECKHUX HAYK.

K ocobenHocTsiM mnpesncraBieHus: mMarepuana B yueOHuke st 10 kimacca
MOYXHO OTHECTH CJIEYIOILIEE:

1) nertanpHOE ONMMCAHUE MEXAHU3MOB XMMHYECKUX PEAKIIUN B OPTaHUYECKOMN
xuMud. Vcnonp3oBaHME HYMEpPOBAHHBIX CTPENIOK, OTOOPAXKAIOLIUX OTIEIbHbBIE
CTaJIMU MPOLIECCOB, MO3BOJSAET 3HAYUTEIBHO MOBBICUTH 3((HEKTUBHOCTh YCBOCHMUS
CJIO)KHOT'0 MaTepHaa;

2) u3y4YeHHE XMMHYECKUX CBONCTB MHOTHMX OPraHMYECKUX COCTUHEHUU B
HEpa3pblBHOM CBA3M € HMX  MEIUKO-OMOJIOrMYECKUMHU  ACMEKTaMU  HX
ucnojp30BaHus. Hampumep, U3liokeHHe XMMUU JTMEHOBBIX YIIeBOA0poAoB (§ 6)
3aKaH4YMBaeTcss MHPopMalmend 00 UX POl B CTPOCHUHM BAXKHEHUIITUX TPUPOIHBIX
COCIMHEHU — TEpneHoB M TeprneHouoB. B maparpade 19, mocBAméHHOM
reTepoyHKIIMOHATILHBIM COCTMHEHUSIM, BBOJISTCS MPEICTABICHUS O BOKHEUIIINX
OMOXMMHUYECKUX PEAKUUAX TeTepOodyHKUUOHATBHBIX KAapOOHOBBIX KHCIOT, B
yacTHOcTU B 1ukie Kpeodca;

3) MakcuManbpHas NpoPWIM3ANMS  U3IOKEHUS XUMUU  [PUPOTHBIX
coenuHenui (rnaBa 5). Hampumep, uznokeHue oO0s3aTEIbHOrO0 Marepualia o
KUpaM COMPOBOXKIAETCA BaXHOW wuWHGOpMaIMein o OHOJIOTHYECKOW poJin
HEHACBHIIEHHBIX KHUCIIOT U COCTABE PA3IMYHBIX PACTUTENIbHBIX Macell U KUpoB. B
OTIENbHBIM Taparpad BblIeIeH MaTepual o (ocdorunugax M HUX poyd B

CTPOCHHUHU KICTOYHBIX MeM6paH. B xumun YTJICBOAOB BBOJATCA O6HII/IG TIOHATHS 00

7



OCHOBHBIX IYTSX MPEBPALIEHUS [NIFOKO3bl B OpraHu3Me (IJIMKOJIU3, TJIMKOTEHE3 U
ap.). U3ydyeHne XMMHYECKHX CBOWMCTB aMUHOKHCIOT WJUTIOCTPUPYETCS OOIMIMMHU
CXE€MaMU BaXKHbIX OMOXUMHUYECKUX PEAKLUH, B YACTHOCTU TPaHCAMUHUPOBAHUS;
4) cocTaBlieHHE YPaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUN B
OpPraHWYECKOM XUMHUHM METOAOM OJJIEKTPOHHOro OaylaHca 0€3 OIpeneaeHus

CTCIICHEH OKHCJICHUS JIEMEHTOB.

MeTtoaunueckmne ocobeHHocTH yuebHuKa ana 11 knacca

Paccmotpenue oOmieit xumun B 11 kitacce HAUMHAETCS CO CTPOSHUS aTOMa U
XUMHUYECKOUN CBA3U. Ha OCHOBE NOJIy4EHHBIX 3HAHMM IIKOJBHUKH 3HAKOMSTCS CO
CTPOEHUEM BEIIECTBA, U3YYAIOT PA3JIMYHbIE BHJBI XMMUYECKON CBSA3HM, BKIIIOYAs
MEXMOJIEKYJISIPHBIE, W OCHOBHBIE THUIBl KPUCTALIMYECKUX PEIIETOK. 3aTeM
CIIEyeT MaTrepuali, pacCKa3blBAIOIIMA O 3aKOHOMEPHOCTSIX IMPOTEKAHMS
XUMUYECKUX PEAKIUH. 3/1eCh JAIOTCA CBEICHHS U3 XMMUYECKON TEPMOAMHAMUKHY U
XUMUYECKOM KUHETUKH, IO3BOJSIOIINAE IOHATh, MOYEMY M KaK IPOTEKaroT
XUMUYECKHE pEeakUuHh. 3aTeM  pPacCMaTpPUBAIOTCS SJIEMEHThI-HEMETAUIBI H
AIIEMEHTBI-METAJIbI, MPU 3TOM aKUEHT AENIaeTCd Ha UX MEIUKO-OMOJOTHMYECKOM
3HAYEHHUH.

K ocobGennocTsiM mnpencraBieHus: mMarepuana B yueOHuke st 11 krmacca
MO>KHO OTHECTH CIIEAYIOIIEE:

1) neranbHbIN pazdop peakuuii 0OMeHa, B 0COOEHHOCTH € y4aCTUEM COJIEH;

2) 0OBsACHEHHE BO3MOYKHOCTH MPOTEKAHUSl PEAKIUN C y4aCTUEM KHCIIbIX
COJIEH C NMOMOIIBI MPOCTBIX CXEM, & TaKXKE€ HMCIOJb30BAHUE AHAJIOTMYHBIX CXEM
JUTSL ONIMCAHUSI pEeaKLMi ¢ ydacTreM aM(pOTEPHBIX THAPOKCHIIOB U UX COJIEH;

3) nmoapoOHOE u3I0KEeHHEe croco00B noadopa K03 OUIIMEHTOB B CIOXKHBIX
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~PEAKLUAX (M3MEHEHUE pPEakUUd Cpeasbl,
HECKOJIbKO OKMCJIUTENIEH UM BOCCTAHOBUTEIICH U T. 11.);

4) onucaHue XHMHH D3JEMEHTOB,  CONPOBOXKIAIOLIEECS CBEACHUSMHU O

MC)II/IKO-6I/IOJ'IOFI/I‘I€CKOM 3HAa4YCHUHU COC)II/IHCHI/Iﬁ OTHUX JJICMCHTOB.



06 anekTpoHHOU popme y4ebHMKOB

OnextponHas ¢opma yueOnmka (DDY), cozmannas AO «M3marenbcTBO
«[IpocBemienuey, TMpeAcTaBiIseT CcoOO0OM DIEKTPOHHOE H3AAHHE, KOTOpPOE
COOTBETCTBYET IO CTPYKTYpe H COJEP)KaHUIO IMEYaTHOMY YYEeOHUKY, a TaKxkKe
CONCP)KUT MYJbTUMEIUWHBIE JJIEMEHTHI, PACIHIUPSIONINE |  JOTOJTHSIONTNE

coJiep>KaHue YUYEOHHKA.

DnextpoHHas Gopma ydeOHHMKA MpeCcTaBiIeHa B 00MEOCTYTHBIX opMaTax,
HE WMCIOIINX JHUICH3UOHHBIX OTPAaHUYEHUN ISl YYaCTHUKOB 0Opa30BaTEIHLHOTO
npouecca. DY BOCHPOU3BOAUTCA B TOM YHUCIE MPHU MOJKIIOUEHUN YCTPOIMCTBA K

HHTepaKTHBHOﬁ JOCKC JI000T0 IIPOU3BOIAUTCIIA.

st mavana pabotel ¢ D@V Ha MIAHIIET WIM CTAIlMOHAPHBIM KOMITBIOTED
HEOOXOJMMO YCTaHOBUTh NPHIIOKEHHE «Y4eOHUK LudpoBoro Beka». CkayaTh
IPUJIO)KEHUE MOYKHO W3 Mara3uHOB MOOWJIBHBIX NPUJIOKEHUN WM C caiiTa

n3aaTciIbCTBA.

OnekTpoHHass opma ydyeOHHMKa BKJIIOYAET B ce€0sl HE TOJBKO H3JI0KEHUE
y4eOHOro Marepuana (TEKCT W 3pUTEIbHBIM pPsJ), HO M TECTOBBIE 3aJaHUs
(TpeHaxe€p, KOHTPOJIb) K KaKI0W TeMe yueOHHKa, OOIMPHYI0 0a3y MyJIbTUMEIUA-
KoHTeHTa. DDY mMeer yn00HYI0 HABUTaIlMI0, HHCTPYMEHTHI U3MEHEHUSI pa3Mepa
mpudTa, co3gaHusl 3aMETOK M 3akiaaok. JlanHas gopMa yuyeOHUMKAa MOXKET OBITh
UCTIONIb30BaHa KaK Ha ypoke 6 kiacce (IpU U3YYEHUH HOBOW TEMBI HIIM B IIPOLIecce
MOBTOPEHUS MaTepHalia, MPU BHITIOJHEHUH KaK CaMOCTOSTENIbHOM, TaK W MapHOM
WJIU TPYIIIOBOM paboThl), TaK U 80 8peMsi CAMOCMOSMENbHOU pabomuvl doma, npu

n0020MmoeKe K YPOoKY, sl IPOBEJICHUS BHEYPOUHBIX MEPOTIPUSITHIA.

PABOYAA NPOrPAMMA

MoacHUuTenbHaa 3anMUCKa

PabGouasi mporpamMmma COOTBETCTBYET (penepaibHOMY TOCYAapCTBEHHOMY

o0Opa3oBaTen,HOMY CTaHAAPTY U mporpamme Kypca xumuu s 10—11 kmaccoB
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o011eo0pa3oBaTeIbHBIX OpraHu3auii yriayonéunoro ypoBHs (aBropel C. A.
[TyzakoB, H. B. Mammuuna, B. A. IlonkoB). Ona pa3paboTaHa Ha OCHOBE
CJIEIYIOUTUX HOPMATUBHBIX JOKYMEHTOB:

o DenepanbHOro 3akoHa «O06 obpazoBanuu B PO» ot 29.12.2012 Ne 273 —
d3;

e [Ipukaza MunuctepctBa oopa3zoBanus u Hayku P® ot 2 utons 2011 1. Ne
1994 «O BHecenuu u3MeHeHUM B defepanbHblil 0a3UCHBIM y4eOHbIN TUIaH
U NpPUMEpHBIE IUIaHbl U1 00pa30oBaTelIbHBIX YUpexkaeHud Poccuiickoit
Oenepanuy,  peau3ylIIMX  HporpamMMmbl  o0miero  oOpa3oBaHWs,
YTBEPKJICHHbIE TpUKa3oM MuHuctepcrBa o0Opa3oBaHusi Poccuiickoi
Oenepanyu oT 9 mapta 2004 H. Ne 1312x;

e DenepalIbHOTO rOCYAAPCTBEHHOTO0 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHUs, YTBEPKIEHHBIM MpUKa3zoM MUHHUCTEpCTBA
obOpazoBanus ¥ Hayku PD ot 17 mas 2012 roga Ne 413, ¢ U3MEHEHUSIMU U
JIOTIOJIHEHUSIMHU, BBEAEHHBIMU IpHUKa3zaMu MuHucTepcTBa 00Opa3oBaHUs U
Hayku P® ot 29 nexabps 2014 roga Ne 1645 u ot 31 nexabps 2015 rona Ne
1578.

PaGouast mporpamma paccuntana Ha 340 y4eOHBIX 4acoB (5 4 B HEEINIO).
[Iporpamma mnpemycMarpuBaeT (QoOpMHUpOBaHME Y ydalIuxcsi oOIey4eOHbIX
YMEHUM W HaBBIKOB, YHHMBEPCAJIbHBIX CIIOCOOOB JEATEIBHOCTH M KIIFOUEBBIX
KOMITETEHLIUI: YMEHHS CAMOCTOATEIbHO 1 MOTUBUPOBAHHO OPTraHNU30BbIBATH CBOIO
MO3HABATENIbHYIO  JIEATENIbHOCTh;  WCIOJb30BAHUA  DJIEMEHTOB  MPUYMHHO-
CIIEICTBEHHOTO U  CTPYKTYpHO-(DYHKIIMOHAJIBHOTO  aHalu3a; OMNpEeIesICHUs
CYLIHOCTHBIX XapaKTePUCTUK HU3YyYAaEMOro OOBEKTa; YyMEHHUS PpPa3BEPHYTO
O0OOCHOBBIBaTh CYXJEHHUS, AaBaThb ONPEIEICHUS, NPUBOJUTH JIOKA3aTEIbCTBA;
OLICHMBAHUS U KOPPEKTUPOBKHU CBOETO MOBEACHUS B OKPYXKAIOILIEM MHUPE.

JlanHasi mporpaMMa Kypca XMUMHUH MpeAHa3HayeHa ISl YYallUXCs CPEIHUX
00111e00pa3oBaTeIbHBIX IIKOJ, KOTOPbIE B JaJbHEHIEM MIAHUPYIOT MOCTYNAaTh B

BY3bl MeAUIMHCKOTO mpodwis. [loaTomy B Hell mpeaycMOTpeHo YriayOJa€HHOe
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U3YYCHUE HEKOTOPHIX TEM XHUMHUHU, KOTOPbIE HEOOXOAMMBI OyAyIIUM CTyACHTaM
MEJIUIIMHCKHUX BY30B.

PaGouas mnporpamma mocTpoeHa 1o .sunHetiHot cxeme. B 10  kimacce
u3JIaraeTcsli Marepuall OpraHudyeckod xumuu, a B 11 kjmacce — oOuei u
HEOPTaHUYECKON XUMHUH.

[Iporpamma coctaBjieHa Ha OCHOBE CUCTMEMHO-0esmelbHOCMHO20 N00X00d,
aexamero B ocHoBe PI'OC. DTOT MmoOAXO[ OpPUEHTHPOBAH HA KOHKPETHBIE

pe3ynbTaThl 00pa30BaHUs.

Pe3ynbtaTbl 0OCBOEHUA Kypca

[Ipu n3yuenun kypca «Xumus» B cpefHeil (IMOJHOM) MIKOoJe o0ydaromuecs
JIOJIKHBI JIOCTUTHYTH ONPEEIEHHBIX PE3YIbTaTOB.

JInuHOCTHBIE pPe3yJIbTAThI

1) Poccuiickas rpaxknaHckash UJIEHTUYHOCTh, TATPUOTU3M, YBAXKEHUE K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTU Imepen PoOaMHON, TOpIocTH CBOIO
Poauny, npoiuioe U HacTosiIiee MHOTOHAIMOHAJIBHOTO HapoAa Poccuu, yBaxxeHue
roCcyapCTBEHHBIX CUMBOJIOB (Tep0, diar, THMH);

2) rpaXIaHCKasl TO3WIMS KAaK aKTHMBHOTO M OTBETCTBEHHOTO 4IIEHA
pPOCCHIICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE TMpaBa U
00513aHHOCTH, YBaXKaroIIEro 3aKOH M MPaBONOPSAIOK, TOTOBHOCTh K CIIYKEHHIO
OrteuecTBy, €ro 3aIluTe;

3) c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOM MPAaKTHUKU; TOTOBHOCTb
U CIIOCOOHOCTH K CAMOCTOSATENbHOM, TBOPYECKON M OTBETCTBEHHOM E€ATEIbHOCTH;

4) TOJIEPAHTHOE CO3HAHUE U TIOBEJIEHHWE B IMOJUKYJIBTYPHOM MHUDE,
TOTOBHOCTh M CITIOCOOHOCTh BECTH JUAJIOT C IPYTUMH JIIOJABMH, TOCTHTaTh B HEM

B3aMMOIIOHUMAaHUA, HAXOJUTDH O6H_[I/Ie HCJIN U COTPYAHNYIATD IS UX NOCTHUIKCHUA,

11



5) HaBBIKH COTPYJHUYECTBA CO CBEPCTHHKAMHU, ACTHMHU MIIQJIIIETO
BO3pacTa, B3POCIBIMA B 0OO0pa30BaTEIbHOW, OOIIECTBEHHO-TIOJE3HON, y4eOHO-
UCCJIEI0BATENLCKON, TPOESKTHOM U JPYTUX BUJIAX JACSTEIbHOCTH;

6) HPABCTBEHHOE CO3HAHHME U TMOBEJCHHE Ha OCHOBE YCBOCHUS
0O0IIIEYeJIOBEYECKUX [IEHHOCTEH;

7) TOTOBHOCTh UM CIIOCOOHOCTH K O0Opa3oBaHHIO, B TOM YHCIIE
caM000pa30BaHUIO, Ha MPOTSHKEHWU BCEH JKU3HHU; CO3HATEIHHOE OTHOLICHHE K
HEIMPEPHIBHOMY 0O0pa30BaHUIO KaK YCIOBUIO YCIEIHON MNpodecCuOHANbHOU U
OOIIIECTBEHHOMH JIEATENHLHOCTH;

8) ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas JCTETUKY ObITa,
HAyYHOT'O U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUH;

9) MNPUHATHE W peaTn3alri0 LIEHHOCTEH 3J0pOBOTO M 0€30MacHOro
o0Opa3a >XKuU3HH, MTOTPEOHOCTH B (PU3UYECKOM CaAMOCOBEPIIICHCTBOBAHUHM, 3aHATHUIX
CIIOPTUBHO-03/I0POBUTEIHHOM JIESITEIIbHOCTHIO, HEMPUSTHE BPEAHBIX MPHUBBIUECK:
KypeHHUs, YIIOTPEeOJICHUS aIKOT 0I5, HAPKOTHKOB,;

10)  OepexHOE, OTBETCTBEHHOE W  KOMIIETCHTHOE  OTHOIICHHE K
(bU3UYECKOMY M TICHXOJIOTHYECKOMY 37I0pPOBBIO, KaKk COOCTBEHHOMY, TaK U JAPYTHUX
J0JIeH, YMEHHE OKa3bIBaTh TIEPBYIO MOMOIITb;

11)  oco3nanHbIi BEIOOp Oymytieit npodeccun;

12)  chopMUpPOBAHHOCTH  SKOJIOTMYECKOTO  MBIIIJICHUS, TTOHUMAaHUS
BIIUSIHUS COLMATLHO-9KOHOMUYECKHX TMPOIECCOB HAa COCTOSHUE TMPUPOTHON U
COLIMAJILHON CPEJIbI; MPHOOPETEHHE OTBITa SKOJIOTO-HAMIPABICHHON e TEIHHOCTH.

MeTtanpeaMeTHbIe Pe3yJbTaThl

Pecynamusnvie ynusepcanvuvie yuebHvle oeticmeus

OOy4aronuncs CMOXKET:

1) CaMOCTOSITEJTEHO OMPENENSATh IEJIM U COCTAaBJIAThH IUIAHBI, OCO3HABAs

IMPUOPUTCTHBIC 1 BTOPOCTCIICHHLBIC 3a1a49H;
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2) CaMOCTOSITEIIBHO OCYILECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH

y4eOHYI0 ¥ BHEYUYEOHYIO JEATEeTbHOCTh C Y4€TOM MPEeaBaApPUTEIBHOTO

IUTAaHUPOBAHUS,
3) HCMOJI30BaTh PA3JIMYHBIE PECYPCHI ISl JOCTUKEHHUS LIEIIEH;
4) BBIOMPATH YCIEIIHBIE CTPATETUN B TPYIHBIX CUTYaIUsIX;

llo3nasamenvHule yuebHO-102uYecKUe YHUBEPCAIbHbLE YYeOHble OeliCmBUs

OO0yuaronuncs CMOXKET:

1) KJaccu(UIMpoBaTh OOBEKTHI B COOTBETCTBUM C BBIOPAHHBIMU
MIPU3HAKaAMU;

2) CpaBHHMBATb OOBEKTHI;

3) CUCTEMATU3HPOBATh U 0000111aTh HH(POPMAIIHIO;

4) OTpEEIIATh IPOOJIEMY U CIIOCOOBI €€ pelIeHus;

5) BJIAJIETh HABBIKAMU aHAJIN3A,

6) BJIa/ICTh HABBIKAMHU IO3HABATENILHOM, Y4eOHO-UCCIEA0BATEILCKON U

MIPOEKTHOM JEATEIbHOCTH;

7) YMETh CAMOCTOSITEJIBHO OCYILIECTBISATh IOMCK METOJOB PELIEHUS
MPaKTUYECKUX 3a7a4, TPUMEHATh PA3IMYHBIE METOJbl MO3HAHUS JUIsl U3y4YEHUS
OKPYAarOIIEro MUpa.

llosnasamenvhvle  yueOHO-UHDOPMAYUOHHBIE — YHUBEPCATIbHbIE — YYeOHble
oeticmeust

OOyJaronuics CMOXKET:

1) MCKaTh HEOOXOIMMbIE UICTOYHUKH UH(POPMALINH;

2) CaMOCTOSITEJIbHO M OTBETCTBEHHO OCYHIIECTBISATH UH(POPMALIMOHHYIO
NEeATEIbHOCTh, B TOM YHCJIE, OPHEHTHPOBATHCA B PA3JIMYHBIX HCTOYHUKAX
uH(popmanuu;

3) KPpUTHUYECKH OLIEHUBAaTh W  HHTEPIPETHUPOBATH HUHGOPMAIHIO,
NOJIY4aeMYIO U3 PA3JIMYHbIX HCTOYHUKOB;

4) UMETh C(HOPMUPOBAHHBIE HABBIKA PA0OTHI C PA3JIMYHBIMU TEKCTAMU;

13



5) WCIONB30BaTh  Pa3MyHbIE  BUJbI  MOJEIHUPOBAHMS, CO3JaHUS
coOCTBEHHOW MH(pOpMAIUH.

Kommynuxamusnvie ynueepcanvHule yuebHble 0elicmeus

OO0y4aronmncs CMOXKET:

1) BBICTYIIaTh TIEpE Ay AUTOPUEH;

2) BECTU IUCKYCCHUIO, AUAJIOT, HAXOAUTh MPUEMIIEMOE PEIICHUE MTPU HATUYNUH
Pa3HBIX TOYEK 3PCHUS;

3) NpPOAYKTUBHO OOIIATbCSI W B3aUMOJEHCTBOBATH C MapTHEpPAMU IO
COBMECTHOM JICATEIBHOCTH;

4) yuduTBIBaTh MO3UMLUU JAPYroro (COBMECTHOE ILEJeNojiaraHue u
IUTAaHUPOBAHKUE OOIIMX CIIOCOOOB PabOThI HA OCHOBE MPOTHO3UPOBAHUS, KOHTPOJIb
Y KOPPEKIUS X0Ja U pe3yJIbTaTOB COBMECTHOM 1€ATENLHOCTH);

5) abdexTuBHO pazpemarb KOHPIUKTHI.

IIpeameTHbIE pe3yJIbTATHI

Buvinycknuk na yenyonénnom ypoene Hayuumcsi:

— pacKpbIBaTh Ha MpUMEpax poJjib XUMHH B (HOPMHUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBI MUPA U B MPAKTUUYECKOUN JEATEIbHOCTH YEJIOBEKA, B3AMMOCBS3b
MEXK]ly XUMUEN U JPYTUMH €CTECTBEHHBIMH HAyKaMH;

— WUIIOCTPUPOBATh HA NMPUMEPAX CTAHOBIICHUE M 3BOJIOLMIO OPraHUYECKOU
XUMHU KaK HAyKW Ha Pa3JIMUYHbIX UICTOPUUECKUX dTanax e€ pa3BUTHS;

— YCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBA3U MEK]ly CTPOCHUEM aTOMOB
XUMHUUYECKUX DJIEMEHTOB M TEPUOJUYECKUM H3MEHEHUEM CBONCTB XUMHYECKUX
AJIEMEHTOB U WX COEAUHEHU B COOTBETCTBUU C TMOJOKEHUEM XUMHUYECKUX
AJIEMEHTOB B IEPUOAUYECKON CHCTEME;

— aHaJlM3MpOBaTh COCTaB, CTPOEHUE U CBOWCTBA BELIECTB, MPUMEHSA
MOJOKEHUSI  OCHOBHBIX  XMMHUYECKUX  TEOpUN: XUMHYECKOTO  CTPOCHUS
opraHuyeckux coenuHeHudt A. M. byrTiepoBa, CTpoeHHs aToMma, XUMHYECKON

CBi3HU, 3H€KTpOJII/ITI/IIICCKOI>’I JUucconuanmym KUCIOT H OCHOBaHHﬁ; YCTaHaBJIINBATb
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MIPUYUHHO-CJICICTBEHHBIC CBSI3M MEKIy CBOMCTBAMH BEIIECTBA U €0 COCTABOM U
CTpOEHUEM;

— MPUMEHATH TMPaBWIa CUCTEMATHUYECKON MEXIyHApPOJHOW HOMEHKJIATYPHI
KaK CpEICTBAa pAa3IWYCHHUS W UACHTU(PUKAINK BEIIECTB IO HMX COCTaBy U
CTPOCHHIO;

— COCTaBJISAITb MOJICKYJISIPHBIE M CTPYKTYpHBIE (POPMYJIbI HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB KaK HOCUTEICH MH(POPMAIMK O CTPOSCHUU BEIECTBA, €TO
CBOMCTBaX M MPUHAJICIKHOCTH K OMPEJICTIEHHOMY KJIACCY COSTMHECHU;

— OOBACHATH TPHUPOAY H CHOCOOBI 00pa3OBaHHS XUMHUYECKON CBSI3H:
KOBaAJICHTHOMU (TIOJISIpPHOM, HETIOJISIPHOM ), MOHHOM, METAJUTMYECKOU, BOJOPOTHON —
C IIEJIBIO OTIpeJIeICHUS XUMUYECKON aKTUBHOCTH BEIIIECTB;

— XapaKTepru30BaTh (PU3NUECKHE CBOWCTBA HEOPTAaHWUYECKUX M OPTaHMYCCKUX
BEIIIECTB M YCTAHABJIMBATH 3aBUCUMOCTH (DMU3WYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTALTNYECKON PEIIETKY;

— XapaKTepHU30BaTh 3aKOHOMEPHOCTH B HM3MCHCHHHM XHUMHYCCKHX CBOWCTB
MIPOCTBIX BEIIECTB, BOAOPOIHBIX COSTUHEHHM, BBICIIIMX OKCHIOB M THIPOKCHJIOB;

— MIPUBOJIUTH MMPUMEPHI XUMUUYECKHUX PEAKIIUN, PACKPBIBAIOIINX XapaKTePHBIC
XUMHUYECKHUE CBOMCTBA HEOPraHMYECKHWX W OPraHWYECKUX BEIIECTB H3yUYCHHBIX
KJIACCOB C IENBI0 UX UASHTU(PHUKAIMN U OOBICHEHUS 00JIACTH IPUMEHCHHUS;

— OMNpEAeNITh MEXaHW3M PEaKIMH B 3aBUCHUMOCTH OT YCIIOBHUU TIPOBEICHUS
peaKIuy M MPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XMMUYCCKUX PEaKIMi Ha
OCHOBE THIIa XUMUYCCKOH CBSI3M M aKTUBHOCTH PEarcHTOB;

— YCTaHaBJIMBATh 3aBUCHMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPTaHMYECKHUX
COCIMHEHUN OT XapakKTepa B3aWMMHOTO BJIMSHUS aTOMOB B MOJICKYJIaX C IIEJIBIO
MIPOTHO3WPOBAHUS TIPOIYKTOB PEAKITUH;

— YCTaHaBIIMBAaTh 3aBUCUMOCTh CKOPOCTH XMMHYECKOU PEaKIM U CMEIICHUS
XUMHYECKOTO PaBHOBECHS OT pa3IMYHBIX (DAKTOPOB C IENIBIO OIpeeaCHUS

OIITUMAJIBHBIX YCJ'IOBI/II\/'I MMPOTCKaHUA XUMHUYCCKUX IMPOLCCCOB;
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— YCTaHaABJIMBATh T€HETUYECKYIO CBSI3b MEXKIY KJIACCAMHU HEOPTAHHMYECKUX W
OPraHMYECKUX BEMIECTB I OOOCHOBAHUS TPHHIIMIHAIBHOW BO3MOXKHOCTH
MOJIYYeHHUsS] HEOPTaHUYECKUX M OPTraHWYECKUX COCAMHEHUH 3aJIaHHOr0 COCTaBa U
CTPOCHUS;

— mnoaOupaTh peareHThbl, YCJIOBHS W ONPENENsATh MNPOAYKTHl PEaKIIHi,
MO3BOJISIONIMX ~ pEA30BaTh  JIAOOPATOPHbIE U MPOMBIIUICHHBIE  CIIOCOObI
MOJTYYCHUS BAXXKHEHIIINX HEOPTAaHUYECKUX M OPTAaHNYECKUX BEIIECTB;

— ONpEeNeNATh XapaKkTep Cpelbl B pe3yibTaTe THAPOJIM3a HEOPTaHUYECKUX U
OPTraHMYECKUX BEIIECTB W TNPHUBOJIUTH MPUMEPHI THIPOJIW3a BEIIECTB B
MTOBCEHEBHON JKW3HU 4YEJOBEKa, OWOJOTHYECKMX OOMEHHBIX TMporeccax |
MPOMBIIIUIEHHOCTH;

— TPUBOAUTH TPUMEPHI OKHUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX DPEAKIUH B
PUPOJIE, MPOU3BOICTBEHHBIX MPOIIECCaX U KUZHEIEATEIbHOCTH OPTaHU3MOB;

— 0OOCHOBBIBaTh MPAKTUYECKOE MCIOJb30BAaHUE HEOPTraHUYECKUX H
OpPTaHUYECKUX BEIIECTB M UX PEAKIIUN B MMPOMBINUICHHOCTH U OBITY;

— BBIMOJHATh XUMHYECKUN SKCIEPUMEHT IO PACIIO3HABAHUIO U TMOJTYUYEHHUIO
HEOPTaHWYECKUX M OPTAaHWYECKHUX BEIIECTB, OTHOCAIINXCS K PA3TMYHBIM Kjaccam
COCJIMHEHUI, B COOTBETCTBUU C MpaBWJIaMHU U MpUEMaMu Oe30macHoil paboThl C
XUMHUYECKUMU BEIIECTBAMU U JTaOOPATOPHBIM 000PYA0BAHUEM;

— TIPOBOJIUTH pPacy€Thl HAa OCHOBE XHUMHYECKUX (OPMYT M ypaBHCHHM
peakiuii: HaXO0XJEHHUE MOJEKYJISPHOU (OpMyJbl OPraHMYECKOTO BEIECTBA IO
€ro TJIOTHOCTH W MaCCOBBIM JOJIIM 3JIEMEHTOB, BXOMSAIINX B €0 COCTaB, WU IO
MPOAYKTAaM CTOpaHMs; pPacdy€Thl MacCOBOM JOMM  (MacChl) XUMHUYECKOTO
COEIIMHEHUS B CMECH; pacu€Thl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MIPOTYKTOB
peaKkiuu, €CJii OAHO W3 BEHIECTB JaHO B M30BITKE (MMEET MPUMECH); PaCUETHI
MaccoBOM WM OOBEMHOM JOJM BBIXOJIa MPOAYKTA PEAKIMH OT TEOPETUUECKU
BO3MOXKHOTO; pacuéThl TemioBoro 3d¢ekTa peakiuu; pacuérbl 00BEMHBIX

OTHOUIEHUH Ta30B MNpU XUMHUYECKUX pEAKUUAX; pacu€Thl Macchl (00BbEMa,
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KOJIMYECTBA BEILECTBA) MPOAYKTa PEAKLMH, €CIM OJHO M3 BEIIECTB JAHO B BUJE
pacTBopa ¢ ONpPeAEIEHHON MaCCOBOM J0JIEN paCTBOPEHHOTO BELIECTBA;

—  UCIHOJB30BaTh  METOABl HAYYHOTO IIO3HAHMWS:  aAHAJW3, CHHTE3,
MOJICJIMPOBAHUE XUMHUYECKUX IMPOLIECCOB M SIBJICHUA — MpPHU PEIICHHH Y4eOHO-
UCCJIEIOBATENLCKUX 3aJad [0 M3YyYEHUIO CBOWCTB, CHOCOOOB TMOJy4Y€HUS U
pacro3HaBaHUs OPTaHUYECKUX BELIECTB;

— BIAJETh MpaBWiIaMH O€30MacHOr0 OOpalleHHs C €AKUMH, TOPIOYMMHU U
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBOM XUMUMU;

— OCYUIECTBJISTh TIOMCK XHMMHYECKOW HH(OpManuMd 1O HAa3BaHUSIM,
UAEHTU(PUKATOPaM, CTPYKTYPHBIM (hOpMyJIaM BELIECTB;

— KPUTHUYECKHU OLIEHUBATh U MHTEPIIPETUPOBATh XUMUYECKYIO MH(POPMAIHIO,
COJIEpKAIllyIOCsl B COOOIIEHUAX CpPEICTB MacCoBOM HHGPOpPMALMM, pecypcax
HHTepHeTa, HAYYHO-TIOMYJIIPHBIX CTAThSIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIE€JIIX BBIABJICHUS OMIMOOYHBIX CYXACHUA U (POpMHUpPOBAHUS
COOCTBECHHOM IMO3UIINH;

— YCTaHaBJIMBaTh B3aUMOCBSI3U MEXAy (akTaMu U TEOpUel, NPUYUHOU U
CJIEJICTBHEM MpPU aHAJIN3€ MPOOJEMHBIX CUTyallMil 1 0OOCHOBAHUY MPHUHUMAEMBIX
PEIICHUI Ha OCHOBE XMMUYECKUX 3HAHUU;

— MpPeACTaBIATh MyTH peUIeHHs TI00adbHBIX HPOoOJieM, CTOSIIUX Mepes
YEeJIOBEUECTBOM, M MEPCHEKTUBHBbIE HAIpPAaBICHUS Pa3BUTUA XHUMHYECKHUX
TEXHOJIOTUH, B TOM YHUCJI€ TEXHOJIOTMHA COBPEMEHHBIX MATEpPUAJIOB C Pa3JIMYHOU
(YyHKIHMOHATBHOCTBIO, BO300HOBIISIEMBIX HMCTOYHUKOB ChIpbS, MEpPEepabOTKU MU
YTUJIA3aUU TPOMBIIUIEHHBIX U OBITOBBIX OTXOJIOB.

Buinycknuk na yenyonénHom yposHe noayuum 603MONCHOCHb HAYUUMbCA:

— (opmynupoBaTh LENb HUCCIAEAOBAHUS, BBIABUTaTb U MPOBEPSTH
HKCIIEPUMEHTAJILHO TUIIOTE3bl O XMMHYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX
COCTaBa U CTPOEHUS, MX CIOCOOHOCTM BCTYNAaTh B XHWMHUYECKHE PEAKIHH, O

XapakTepe U MPOAYyKTaX pa3IuYHbIX XUMHUUYECKUX PEAKIINI;
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— CaMOCTOATEIBHO TIAHUPOBATH M MPOBOAUTH XUMHUECKUE IKCTIEPUMEHTHI C
coOmoeHreM TmpaBuil Oe3omacHOW paboOThl € BelIeCTBAaMU U J1a0OpaTOPHBIM
000pyZOBaHUEM;

— WHTEPIIPETUPOBATH JAHHBIE O COCTaBE U CTPOCHUH BEIIECTB, MMOJIYUYCHHBIE C
MIOMOIIIBIO COBPEMEHHBIX (PU3UKO-XUMHUECKUX METOIOB;

— OIHKCHIBATh COCTOSHUE OJJIEKTPOHAa B aTOME Ha OCHOBE COBPEMEHHBIX
KBAaHTOBO-MEXaHMYECKUX  MPEJICTaBICHUA IS  OOBSICHEHHUS  PE3yJIbTAaTOB
CIIEKTPAJILHOTO aHAJIN3a BEIIECTB;

—  XapakTepu3oBaTh  pOJb  a30TOCOJAEPXKALIMX  IeTEPOLUKINYECKUX
COCIMHEHUM W HYKJIEHHOBBIX KHCIOT KaK BaKHEHUIUX OMOJOTHYECKH aKTUBHBIX
BEIIIECTB;

—  TIPOTHO3UPOBATH BO3MOYKHOCTh MPOTEKaAHUS OKHUCIIUTEIHHO-
BOCCTAHOBUTENBHBIX ~ pEaKUMW, JIeKAIUX B  OCHOBE  MPUPOJHBIX U

IIPONU3BOACTBCHHBIX ITPOICCCOB.

CopepKaHue Kypca Xumum

10 knacc

(170 4, u3 HUX pe3epB — 1 u)

Tema 1. OcHOBHBIEC TeOpeTHYECKHE MOJIOKEHU OPraHNYeCKOM XMMHUM
(21 9)

IIpeamer opraHMyeckod XHMHUH. MHuoroo0pa3zue  OpraHuyecKux
coenuHeHuid. OpraHudeckue BeEIIECTBA. YTJEPOAHBIM  CKEJNET  MOJEKYJ
OpraHUYECKUX BEIIECTB. Y TJIEPOA-YIiIepoaHble CBA3U. CoeMHEHUST HACBIILIEHHBIE
Y HEHachlleHHble. KpaTHble CBS3H. AUMKIMYECKHE M HUKIMYECKUE COCIUHEHUS.
Monekynbel ¢ pa3BETBIEHHBIM M HEPA3BETBIEHHBIM YIVIEPOAHBIM CKEJIETOM.

OyHKIMOHAIbHBIE TPYMIbl. MOHOQYHKIMOHAIbHBIE, MOJU(YHKIHOHAIbHBIE U
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reTepopyHKIMOHATIbHBIE  COENMHEHUs. Teopust CTpPOGHHMS  OpPTaHUYECKUX
coenuHenuil A. M. bytinepoBa. 3oMepsl.

XuMu4eckue CBSI3H B MOJICKYJIAX OPraHUYEeCKUX COeIUHEHUI.
['mbpunuzanus opOuTaneu. 0-CBsi3b, m-CBsI3b. llepBUUHBINA, BTOPUYHBIM,
TPETUYHBIN U YETBEPTUYHBIN aTOM yriepoa. [nuHa cBs3u.

O0mme mnpeacraB/ieHUs] 0 PEAKHMOHHOM CIOCOOHOCTH OPraHUYeCKHX
coequHeHui. [lonsaTue o MmexaHu3zMe peakiuu. DaeMeHTapHbld akT. [Ipocteie n
cinoxHble  peakuuu.  IlepexogHoe ~— cocrosgnue.  ['omonuTHueckuii U
TeTEPOTUTHYECCKUN CTIOCOOBl pa3phiBa CBsi3W. Pamukanel. Hykmeodwisr wu
ANEKTPODUIIBI. CyOcTpaThl. PeareHtsl. DJIEKTPOHOIOHOPHBIE u
AIIEKTPOHOAKIIETITOPHBIE 3amecTuTenu. MHaykTuBHBIN >¢dekt. Me3zomepHbIi
apdext. Conpspk€HHass cuctema. Knaccupukanus — peakuuid B OpraHMYECKOU
XUMHUH: TIO pe3yJbTaTy (peakiuy 3aMeIleHus, IPUCOCIUHEHUS], OTIIEIUICHHS); TI0
M3MEHECHUI0 XUMHUYECKON MPHUPOJIbI OPraHMYECKOrO BEIIECTBA B XOJI€ pPEAKIUU
(rumpupoBaHue, JErUAPUPOBAHUE, TUIpATALIUS, JETHUApATAIUs, TAJIOTEHUPOBAHUE,
JIerajJIOr€HUpPOBAHMUE, TUAPOTajJoreHUPOBAHUE, JNErUApOrajJoreHupoOBaHueE,
ruaponn3). Peakuus 35eKTpoduiabHOTO 3aMmelieHus. Peakuus HyKI€o(QHIbHOTO
3aMeleHus. Peakiuu paaukaibHOTO MPUCOEIMHEHU. Peakiuu 351eKTpouiIbHOTO
npucoenuHenus. Peakiuu HykieopuIbHOTO MPUCOSTUHEHHUS.

JMemoncmpayuu. KojuleKuuyn OpraHMYeCKMX BELIECTB M MAaTE€pUANIOB H
Y31 13 HUX. MoJiesin MOJIEKYJI OPTaHUYECKUX COEUHEHUN.

Ilpakmuueckue padomot. 1. KoHCTpyrpoBaHUE MAPOCTEPKHEBBIX MOJIEIIEH
MOJIEKYJI OpraHWYECKuX coenuHeHui. 2. OmpenerneHue BOAOpOAa, Yriaepoaa H
XJIOpa B OPraHUYECKUX COCTUHEHHUSIX.

Tema 2. YrieBoaopoasl (56 1)

Aukanbl. O6m1ast popMyia ¥ TOMOJIOTHUECKHUH psit ankaHoB. KadecTBEeHHBIM
U KOJUYECTBEHHBIM COCTAB MOJIEKYJl ajJkaHOB. MexkayHapoaHas HOMEHKIATypa
OpPraHUYECKUX COeIUHEHUHU. HM3omepuss m HOMEHKIarypa ankaHoB. Pusnyueckue

CBOMCTBA QJKaHOB. XHMMHUYECKHUE CBOMCTBAa QJIKAHOB. XHMHUYECKUE PEAKIUU C
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Y4aCTHEM aJIKaHOB, NPOTEKAIOIIME IO MEXAHU3MY PaAUKAIbHOTO 3aMELICHUS:
rajoreHUpOBAHUE, HuTpoBaHue (peakuuss KoHoBasioBa), JErHIpUpOBAHME.
N3omepuzanus ankaHoB. Kpekunr. KaramuTuueckoe OKHCIEHHE W TOpPEHUE
ankaHoB. KonBepcuss merana. CunTte3-raz. YacTMUYHOE OKHUCIEHHE METaHa.
[Tonyyenue ankaHoB: peakius Bropia, nekapOOKCUIMPOBAHUE COJIEH YKCYCHOMU
kucioThl, peakius KonwsOe. I[lpumenenue ankaHoB. MexayHapoOIHbIE KOIbI
MHUIIEBBIX JOOABOK.

AJikenbl. O0mas ¢hopmyna, TOMOJIOTHYECKUN psAJl © HOMEHKJIATypa aJIKeHOB.
sp’-I'mbpunmsanus ~ opburtaneii  atomoB  yriaepoga.  CTpPyKTypHas o
IIPOCTPAHCTBEHHAS! M30MEPUSl AJKEHOB. @u3NYeCKne CBOWCTBA AJIKEHOB.
XUMHUUYECKHE CBOWMCTBA AaJKEHOB: pPEAKUMU,  MNPOTEKAIOLIHUE I10 MEXaHU3MY
ANEKTPOPHIBHOTO MPUCOEIUHEHUS (TUAPOTAIOreHUPOBAHNUE, TaJIOT€HUPOBAHUE,
rujapaTtanus, THIPUPOBAHHE, JETHAPUPOBAHUE). [IpaBmiio MapKOBHUKOBA.
Kap6okatnon. KauecTBeHHast peakius Ha ABOMHYIO CBs3b (peakiusi Barnepa).
[Tonmumepusanuss ankeHOB. MoOHOMEp, NOJNMMEDP, JIEMEHTAPHOE 3BEHO, CTENEHB
nosmMmepusanuu.  OkucieHue ankeHoB. Bakep-mpouecc. IIpomslnuieHHBIE U
nabopatopHble crocoObl MmonyueHus: ankeHoB. IlpaBuiio 3aitneBa. IIpumenenue
AJIKEHOB.

Aakaaunensbl. O0mmas Gopmyna ankanreHoB. M3omupoBaHHbIE, CONPSKEHHBIC
U KyMyJHUpOBaHHbIE nMeHbl. Jlenmokanuzanus cBs3u. Dusznyeckue CBOMCTBA
alKaJueHOB. XHWMHYECKHE CBOWCTBA QJIKAJUEHOB: PEAKIUU TPUCOCTUHECHUS
(ruapupoBaHUe, TAIOT€HUPOBAHWE) U MOJUMEpHU3aluuu. Pe3oHaHCHBIA TUOpHI.
HarypansHpll W cuHTETHYECKME Kaydyku. Bynkanuzanus. IlomyueHune u
npuMeHeHue ankaaueHos. Peaknus Jlebenena.

Aaxunbl. O0Omas gopmysa U TOMOJOTHUECKUNA psill ankuHOB. M3omepus u
HOMEHKJIaTypa aJKWHOB. sp-Iubpunusarusi opOurtaneii aTroMoB yrJepoja.
DU3UYECKUE CBOWCTBA AJKWHOB. XWMHWYECKHE CBOMCTBA QIKWHOB: PEAKIUU
ANEKTPOPUIBHOTO MNpUCOEAUMHEHUS (TAJIOT€HUPOBAHUE, THAPOTaAIOreHUPOBAHUE,

ruAparaius, rugpuposanue). [IpaBuno DapTekoBa. AuetwieHuasl. [JuMepusanus
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U TpuMmepuszauus auetwieHa. OKUCIEHUE AJIKMHOB NEPMAHTaHATOM Kajlus B
pa3nuyHbIX ycaoBusx. [lomydyeHne u npuMeHeHne aaKuHOB.

Huxnoankansl. OOmas ¢opmyna U rOMOJOTHYECKUN Pl IIMKIOATKAHOB.
M3oMepust 1 HOMEHKIATypa HUKIOANKaHOB. DU3NYECKHe CBOWCTBA LIMKJIOAJIKAHOB.
XWMUYECKHE CBOWCTBA LHUKJIOAIKAHOB: PEAKIMH MPUCOEAUHEHUS K MajbIM
LUKJIaM, PeaKUuy 3aMEIICHUS HOPMaJIbHBIX LUKIIOB, PEAKIMU TUIPUPOBAHUS U
neruapupoBanus. IloilydeHne IUKIOAIKAHOB M3 JUTAJIOr€HAIKAaHOB. Menuko-
OMOJIOTUYECKOE 3HAYEHUE [TUKIIOATKAHOB.

Apenbl. Kpurepun apomaruunoctu. Apomartudeckuii cekcrer. [IpaBuio
Xrokkens. OOmas ¢popmysia U TOMOJIOTHYECKUH psif apeHoB. Opmo-, napa-, mema-
kceunonbl.  dusnueckue cBoiicTBa O€H30J1a U €ro romosoros. Peakuuun
ANEKTPOUIBHOTO  3aMelleHuss OeH3ona  (TaJoreHUpOBaHUE, HUTpPOBAHUE,
ankunupoBanue). m-Kommieke, 6-komiuiekc.  Peakiyuy npucoenuHEeHus! apeHoB.
XUMUYECKUE CBOMCTBA roMoyIoroB OeHszona.  OpHEHTaHTBI MIEPBOTO U BTOPOTO
pona. KonneHcupoBaHHbIE U HEKOHACHCUPOBAHHBIE apOMATHUYECKUE COEIUHEHUS.
[TosryueHue 1 NpUMEHEHHE APEHOB.

IlpupoaHbie MCTOYHUKH YIJaeBOAOPOAOB. I[IpuponHbii ras. Hedrsb.
[lepepaboTtka HedTu.  JleroHanmoHHasi CTOMKOCTh OeH3nMHAa. OKTaHOBOE YHUCIIO.
Pudopmunr. Ilpumenenne negrenpoaykToB. Buasl TBEp0TO TOTIIMBA.

lasorenzameménnpie  yrijeBoaopoabl.  OOmas  XapakTepHCTHKA.
Pu3nyecKue CBOWCTBA. XHWUMUYECKHE CBOMCTBA TrallOT€HAJIKAHOB (peaKkuuu
3aMEIEeHNs] U OTILEIJIEHUs1). XUMHUYECKUE CBOMCTBA rajJOr€HaJIKEeHOB (peakiuu
MPUCOEIMHEHUS, 3aMEIIEHUs, MOoJMMepu3alnu). B3aumMHoe BIUsSHHE aTOMOB B
MOJIEKYJIaX TaJOT€H3aMEUIEHHBIX YIJIEBOAOPOIOB. IIpoayKThl mnoaumepu3anuu
raJIOT€H3aMEIIEHHBIX YTJIEBOJIOPOIOB: IOJIUBUHWIXJIOPHUI, XJIOPOIIPEHOBBIM
Kay4yK, HOJUTETPa(TOPITHIICH.

Jlemoncmpayuu. ArperaTHoe COCTOSSHUE AQJIKaHOB B 3aBUCUMOCTH OT
MOJISIpHOM Macchl (0yTaH, rekcaH, napadun). HecMmemmBaeMocTh rekcaHa ¢ BOJIOM,

CpaBHCHHC IUIOTHOCTH ICKCaHa H BOIbI. PaCTBOpeHI/Ie napa(bHHa B TCKCaHC.
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PacTtBopuMoCcTh B TrekcaHe Opoma U MepMaHraHata Kanus. bpomupoBanue
ankaHoB. PagukanbHoe OpOMHpOBaHHE TOTYOJIA.

Jlabopamopnwie onvimul. 1. IlocTpoeHue monenel MOJEKYJ alKaHOB. 2.
[loctpoenue wogaeneir Mosiekynd ankeHoB. 3. CpaBHeHHUE CHOCOOHOCTH K
OKHUCJICHUIO aJKaHOB U ajkeHoB. 4. CpaBHeHHE CIOCOOHOCTH K OpOMHPOBAHHUIO
pU OOBIYHBIX YCIOBUSX aJIKAHOB M aJIKEHOB. 5. [leficTBHe mepMaHraHaTa Kaius Ha
OEH30J1 ¥ TOJIYOL.

Ilpakmuueckasa padoma. 3. IloiryueHre STUIIEHA U ONBITHI C HAM.

Tema 3. Kucaopoacoaepxamme opranndeckue coequHenus (34 1)

Cmuptel. CoctaB cnuprtoB. Krnaccudukamuss ¥ HOMEHKJIATypa CIHPTOB.
dusznyeckue CBOMCTBA CHUPTOB. MEXMONEKYIApHBIE BOAOPOAHBIE CBA3U U HX
BIUSHHE Ha (U3MYECKHE CBOWCTBA COHUPTOB. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICMCTBUE CO IIEJIOYHBIMU METAIUIAMU, C TAJIOT€HOBOAOPOJAaMH, BHYTpPH-
U MEXMOJICKYJISIpHAsi JerujpaTtanusi,  peakius >STepuuKalu, OKHUCICHUE.
[Ipocteie u  crmoxHbie  3¢pupsl. HoMeHknaTypa  mpocThiX  3(UPOB.
Komrnekcoobpa3oBanrie MHOTOATOMHBIX crnupToB. KauecTBeHHass peakuus Ha
MHOTr0aTOMHBIE cIUPTHIL. [loaydeHne u npuMEeHEeHUE CIUPTOB.

®enoabl. Knaccudukanus u HomeHkaaTypa ¢henonon. Gusndeckue CBONCTBA
denomna. BzaumHoe BiusiHUE aTOMOB B MoJiekyJie ¢eHoma. XUMHYECKUE CBOMCTBA
(B3aMMOJEHCTBUE CO IIEJIOYHBIMU METAJUIAMHM U CO LIEI0YaMHu, OpOMHUpOBAHUE,
HUTPOBAHUE, OKHCJIEHUE, TUAPUPOBAHUE). OObpazoBaHue KOMIUIEKCHBIX
coenuHenuid ¢ xjopugom xene3a(lll) — kadecTBeHHass peakius Ha (HEHOJBI.
CpaBHEHHE XMMUYECKHUX CBOMCTB OJIHOATOMHBIX CIUPTOB U (eHona. IlomyueHue
u npuMeHeHue ¢eHosioB. bakTepuiuaHas akTHBHOCTh (DEHOJIOB.

Aabaeruabl U KeToHbl. KapOonwnbHbie coequHenus. HomeHknatypa u
MU30MEpPHS ANBbACTUIOB U KETOHOB. PU3HUeCKre CBOMCTBA albJAErUA0B U KETOHOB.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE KapOOHWIbHOM rpynmnbl. CTpoeHue
MOJIEKYJT ~albJerujoB. XHUMHUYECKHE CBOMCTBA: peEaKUMH HYKJICO(PHIBHOTO

npucoenuHeHus  (ruapaTtalus, TNPUCOCIMHEHHUE K  ajbJieThjaM  CIIMPTOB,
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ruapocynbpuTa HaATpUsA, IMAHOBOAOPOJA), BOCCTAHOBJICHHE albJETHIOB H
KETOHOB, OKHUCJIEHHE aJIbJIETUOB, NOJIMMEpU3als U MOJUKOHIEHCALU.
[Tonyaneranu. Aueranu. KauecTBeHHbIE peaklUy Ha albAETUABL: C THIPOKCHIOM
meau(Il), ¢ amMMuadyHbIM pacTBOpOM OKCHAA cepedpa, ¢  (PYKCHHCEpHUCTOU
kucnotor. IlomydeHue anpIeruoB U KETOHOB.  lIpuMeHeHHWe anpaeruioB U
KETOHOB. AHTUCENTHYECKOE JIecTBIE (OpMaITbIETHIA.

KapoOonoBble kucjaorbl. CTpoeHHE MOJEKYJT KapOOHOBBIX  KHCIOT.
DONEeKTpOHHOE M  MPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUJIHOW  T'PYIIIHI.
['omonornyeckue psiabl U obume (GopMysbl KapOOHOBBIX KucHOT. Dusnueckue
CBOMCTBa  KapOOHOBBIX  KHUCJIOT. XUMHUYECKHE  CBOMCTBA  MpEEIbHBIX
OJTHOOCHOBHBIX KHCIJIOT: PEaKIUH HYKJICOPWIBHOIO 3aMEUICHUs, KUCIOTHBIE
CBOICTBA. Mexanusm peakiuu 3Tepudukanuu. Cuia rajoreH3ameniEHHbIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTh XUMUYECKUX CBOMCTB MYPaBbUHOM KUCIIOTHI.
Oco0eHHOCTH XMMHUYECKHUX CBOWCTB MPEAETIbHBIX IBYXOCHOBHBIX, HENPEAENIbHbIX
OJIHOOCHOBHBIX, apOMAaTHYECKUX KapOOHOBBIX KHCIOT. llomydyeHue xapOOHOBBIX
KHCJIOT. Baxneiiimue npeactaBuTend KapOOHOBBIX KHCIOT: MYypaBbHHAs,
YKCyCHass u OeH3oiHas. Meauko-OuoIoruuyeckoe 3HaYeHWe U MPUMEHEHUE
KapOOHOBBIX KUCJIOT.

@OyHKIHOHAJIbHBIE POU3BO/IHbIE KAPOOHOBBIX KUCJIOT. CII0KHbBIE YPUPHI.
["anoreHanruapuasbl. AMUnpI. AHTUAIPUIBL. Tuoaupsr. Ilonyuenue
XJIOPaHTUAPUAOB. PeakumoHHass crnocoOHOCTh (YHKIMOHAJIbHBIX MPOU3BOJIHBIX
KapOOHOBBIX KHUCHOT. KuCHOTHBIA rugponu3 cinoxsbix 3¢upos. Illenouynoi
TUAPOJIU3  CIOXKHBIX 3(pupoB — ombuieHHEe. [IpuMeHeHne W MeaHKo-
OMOJOTUYECKOE 3HAYCHUE TIPOU3BOIHBIX KAPOOHOBBIX KUCIIOT.

JHemoncmpayuu. Peakius M30NPONUIOBOIO CHUPTA € XJIOPOBOJOPOJOM.
[apocrepkHeBble MOJENNM MOJIEKYJ ajbJeTHAOB W KeToHOB. (OOpa3oBaHue
OuypeTta mpu pa3ioKeHUH MOYECBUHBI.

Jlabopamopuwvie onvimul. 6. IlocTpoeHne Mojesiel MOJEKYJ H30MEPHBIX

CIIUPTOB. 7. PacTBOPUMOCTH pa3HbIX CIUPTOB B Bojie. 8. OKucIeHue npomnaHona-1
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u npomnanona-2. 9. Peakuusa HykineopmibHoro 3amenieHus cnupra. 10. Oxucnenue
cnupra nuxpomaroMm Kaius. 11. Momodpopmuas peakuusa. 12. BzaumonelictBue
MHOTOAaTOMHBIX  cnupToB ¢ rugpokcuaom  Menu(Il). 13.  OOnapyxeHue
TJIMKOJIBHOTO (pparMenTa B raurepuHe. 14. PacTBOpUMOCTb M KUCIIOTHO-OCHOBHBIE
cBoiictBa ¢enona. 15. bpomupoBanue ¢enona. 16. Okucnenue ¢denosnon. 17.
KauecTBennas peakuus Ha Qenonbl. 18. Peakiusa «cepeOpsiHoro 3epkana». 19.
Oxucnenue anpaerugoB rugpokcuaoM meau(1l). 20. IucnpornopiimoHupoBaHue
dbopmanbreruaa. 21. KauecrBenHasi peakiusi Ha ajbJerubl ¢ (HyKCHHCEPHUCTON
kucnoroil. 22. Nomodopmuas peakuust Ha aneroH. 23. Iloctpoenue mopeneit
MOJIEKYJT U30MEPHBIX KapOOHOBBIX KUCJIOT M CIOXKHBIX 3¢upoB. 24. CpaBHEHUE
pacTBOPUMOCTU KapOOHOBBIX KHCIIOT M UX coJjieil B Bojie. 25. KucinoTHble CBOMCTBA
YKCYCHOM KHuCHOTBI. 26. Peaknus stepudukauuu. 27. OOHapyx eHUE YKCYCHOU
KHUCIIOTHI (Ka4yeCTBEHHAs peakiiys Ha areTar-uoH). 28. CpaBHEHHE CIIOCOOHOCTH K
OKHCIICHUI0 MYpPaBbUHOW, IIABEJIEBOM W YKCYyCHON KucioT. 29. KauecTBeHHas
peakiusi Ha 1aBesieByro kucioty. 30. TI'maponuz mumetundopmamunga. 31.
I'maposn3 modyeBuHBI. 32. OCHOBHBIE CBOMCTBa MOUEBHUHBI. 33. Jle3aMUHUPOBAHUE
MoueBUHBL. 34. ['uaponus sTunanerara.

Ilpakmuueckue pabomel. 4. PenieHne >KCIIEpUMEHTANIBHBIX 3aJ1ad 10 TEME
««Cnuptel. ®enonbl. Anbaerunibl. Kerons». 5. [loyyeHue yKCycHON KHCIOTHI U
W3Yy4YEHHE €€ CBOMCTB.

Tema 4. A3oTocoaep:kanue OpraHuyeckKue COeAMHEeHMSI.
I'erepodynkuuonasbHbie coequHeHus (21 v)

Amunbl. O0mas ¢gopmyna amuHoB. Homenknatypa amuHoB. I[lepBuuHbIe,
BTOPUYHBIE, TPETUUHbIE aMUHbI. DU3NYECKHE U XMMHUYECKHUE CBOMCTBA aMUHOB.
AnunuH. OCHOBHbIE CBOWCTBa amMuHOB. CHila aMHHOB W HHUTPOCOEIVHEHHIA.
HyxneodunpHbie cBOMCTBA aMUHOB. [[e3amuHupoBanue. Peakimst 6poMupoBaHus
aHWIMHA. Peakmus 37eKTpOoPMIBHOTO 3aMEIIeHHUs] M0 apOMATHUYEeCKOMY KOJIBITY.

Peakiusa ropenus amuHoB. Okucienue anwiuHa. [lonyuenne amMmuHOB. Peakums
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3unuHa. llpuMeHeHue n MeaUKO-OMONIOTUYECKOE 3HAYCHHE aMHUHOB. bHOTeHHBIE
AMUHBI.

I'eTepouukanueckne COeIMHEeHMNS. KapOomuknnueckue U
reTEPOLMKINYECKUE coeauHeHns. Kucnopoaconepxamuye TreTepouuKInIeCKre
coeuHeHusA. A3oTcolepxkamue rerepouukibl.  Duznueckue M XUMHUYECKHUE
CBOMCTBa mupujavHa M nuppoia. OOmas XapaKTepUCTUKA TEeTEPOIUKINYECKUX
COEJIMHEHUH ¢ 1ByMs U Oonee rerepoatomamu. [Tupumuaus. [lypun. [Ipumenenne
reTEPOLMKINYECKUX COCUHECHHUIA.

I'erepodyHKuMOHANBbHBIE  coedMHeHMs. [IpMHIMOBI  HOMEHKIATYPBI
reTepoyHKIMOHAIBHBIX ~COCAMHEHUNH. AMHUHOCIUPTHL. [ UIPOKCUKETOHBI U
TUAPOKCUATIBACTUABL.  AMHUHOKHUCIIOTBHI. [IpoTenHOreHHbIE  AMUHOKHUCIIOTBHI.
DEHONOKUCIIOTHI. ['uppokcukucioTel U OKcokucaoTel. [lukn Kpebca.
AcnvmmeTtpruueckuii atom yriepoga.  Onruyeckass H30oMepus. OHAHTHOMEPHI.
[Tpoekiuu @uiiepa. I[IpumeHeHue rerepoPyHKIIMOHAIBHBIX COSTUHEHUH.

Jlemoncmpayuu. PacTBOpUMOCT, W OCHOBHBIE CBOICTBa MNHUPHUAMHA.
Komrnekcoobpa3oBanue nupuanHa.

Jlabopamopnusle onvimel. 35. PacTBOpUMOCT, U KHUCJIOTHO-OCHOBHBIE
cBOMcTBa aHuiuHA. 36. OkucieHue aHwivHa. 37. bpoMupoBaHue aHUIIMHA.

Tema 5. Xumus npupoaHbix coequnenuii (37 1)

AKupbl. OOmas xapaktepuctuka >kupoB. Jlunuael. KucnoTtHelili cocras
*KUpoB. [loMHEHACHIIIEHHbIE U HACHILICHHBIE JKUPHBIE KUCIOThL. Dusndeckue
CBOWMCTBA JKUPOB. PacTuTenbHble U KUBOTHBIE JKUPBL. JIMIONMPOTEUHHEL.

XUMUYECKUE CBOMCTBA KUPOB. l'maponn3 m ombuieHue XupoB. [IpumeHeHwne

AKUPOB.

Dochoannuabl KJICETOYHBIX MeMOpaH. IIoBEpXHOCTHO-aKTHUBHBIE
BemectBa (ITAB). ['munepodocomunuast  (dhochaTuAMIITAHOTAMIHBI,
dbochaTUaNIXOIUHBI, dbochaTuauIceprHsbI). Chunrodochonmumnumabl.

C(l)I/IHFOMI/IC.HI/IHBI. X(PI)IKOCTHO-MOS&H‘IH&H MOJCIb CTPOCHUA OMOJIOTHYECKHUX

MeMOpaH.
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Yraesoabsl. O6mas ¢opmyna yrnesonoB. Kiaccudukammst yrieBoaos.
buononmumeprl. Monocaxapunasl. ['moko3a, ppykrosa, pubo3za, ne30kcupubo3a.
Crepeousomepusi ~ MoHocaxapuzoB. @Dopmynsl  @Dumepa.  OOpa3zoBaHue
nukandeckux (Gopm  monocaxapunoB. Dopmynsl Xeyopca. XUMHUYECKHE
CBOMCTBa MOHOcCaxapuaoB (KoMmiuiekcooOpazoBanue ¢ uoHamu Meau(ll),
o0pa3oBaHUE CIOXHBIX A(UPOB, BOCCTAHOBJICHHE /0 MHOTOATOMHBIX CIUPTOB,
OKHCIICHHE 10 KHUCIOT, OKHUCIEHHE MOHOCAXapuJOB C ACCTPYKIUEH YTriIepoHON
nenu, ooOpaszoBaHue TaUKO3uI0B). ATD u AJlD. bpoxenue  (cnupToBOE,
MOJIOYHOKHCIIO€, MacisitHokucioe).  [IpeBpailieHust TIIOKO3bI B OpraHu3Me
(TIMKoJIn3, TJIMKOT€HE3, nentro3odocdatHbIit MyTh). [IpumeHnenue
MoHocaxapuaoB. OOmas xapakTepucThka aucaxapujoB. CTpoeHHE HUCaxapHioB.
Aneramu.  [uMKO3WIHBIE  CBS3H. Caxapoza.  Manvmosa. Jlakmosa.
BoccranaBnuBaromue W HEBOCCTAaHABIMBAKOIIME  Jaucaxapuibl. [waponus
JIMCaxXapuI0B. Oommas XapaKTepUCTHKA MOJINCAaXapHJIOB. [Tonu-D-
CIIOKONUPaHo3bl.  ['omomonucaxapunabl. Amunosza. AmwionektuH. Kpaxmai.
['mukoren. lemronoza. ['maponus nonmucaxapunos. Jlekctpun. CroxHbie 3GUpbI
LEJUTIONO3bl ¢ YKCYCHOM W a30THOM kucioTramu. KadecTBeHHBIE peaklMM Ha
KpaxMall ¥ UEeJUTI0JI03Y .

AMUHOKHCI0THI. OOI1as XapakTepuCTUKa aMHUHOKHUCIIOT.  buonorudeckoe
3HAYCHUE O-aMUHOKHUCIOT. He3zameHuMble M 3aMEHUMbIE  AMHUHOKHUCIIOTHI.
AMMHOKHUCIOTHI Kak aM(pOTEpHbIE OpPraHUYECKHUE COCAMHECHHS. XHUMUUYECKHE
CBOMCTBA aMUHOKHUCJIOT (peakiuu C KUCIOTaMU M IIeJIoYaMHu, peakiuu
sTepudUKaAIIUN u JIe3aMUHUPOBAHMS, JeKapOOKCUITUPOBAHUE u
TpaHcaMUHUpoBaHue). KauecTBeHHas peakluss Ha aMHHOKUCIOTHL. Peakuun
AMUHOKHUCJIOT,  OOYCIIOBJIEHHbIC  JOMOJIHUTEIbHBIMU  (YHKIIMOHATHHBIMHU
rpynnamu. [lentuanas (amuaHas) cBs3b. OCHOBHBIE aMUHOKHUCIIOTHI, 00pa3yIomue
oenku. CriocoObI MOTy4YeHus: aMUHOKUCIOT. [IpuMenenne amuHOKUCIOT. KanpoH.

Beaxku. benku xak mpupojHbie Ouonosumepsl (mojunentuabl). CTpyKTypa

6enkoBoii MoJiekynbl. (CBolicTBa O6enkoB. ['moOysipHbie U GUOPUILISPHBIC OSITKH.
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Kucnotno-ocu6BHbIe cBoiicTBa O6enkoB. [enatypauus. Penarypauus. 'maponus
oenkoB. I[BeTHpIe peakmuu OenkoB (OMypeToBas, KCAHTONMPOTEUHOBAS, PEAKITUS
®oss). buonornueckue pynkiuu 6enkoB.  [IpumeHeHue O6€IKOB.

HyxjienHoBbI€ KHCJIOTHI. POJb HYKJIEMHOBBIX KUCJIOT B AKU3HEACATEIbHOCTH
opranu3mMoB.  JlezokcupubonykiennoBas kuciorta (JAHK). PubonykinenHoBas
kucnora (PHK). Jle3okcupubonykieo3uanl. Pubonykieo3uapl. HykineoTumsl.
HyxkJjienHOBBIE KUCIIOTHI KaK MOMUHYKIUOTU LI, HyKkIenHOBbIE OCHOBaHUS (TUMUH,
ypauui, LHUTO3WH, aJCHWH, T'yaHWH). TayToMmepbl, JaKTUMHAas © JaKTaMHas
dopmbl. Dochoamdpupnas cBssb. [lepsuunas crpykrypa JJHK u PHK. [Tpunuun
KOMIUIEMEHTApHOCTH. [ 'MApOIN3 MOJUHYKICOTHAOB. [IpuMeHeHne HYKJIEHMHOBBIX
KHCJIOT.

Oprannyeckasi XUMHSI — OCHOBa MeIUKO-OMOJIOTMYECKHX HAYK.
Opranunueckass xumuss U (Qusuonorus. ['opmonsl. Dctpammon. TecrtocTepoH.
Opranuueckas xumus u papmakosorus. [lenurmmuael. Opranuyeckas XUMHUS U
ouoxumusi. Hukotunamu. HukotunoBas kucinora. HUkKotus.

Jemoncmpayuu. I'ugponus kpaxmaia.

Jlabopamopnsie onvimui.  38. OOpazoBaHuE  KaJbI[MEBBIX  COJEH
HACBHIIIIEHHBIX BBICHIUX JKHUPHBIX KHCJIOT. 39. OOHapyXeHHE IBOWHOM CBSI3U B
onenHoBoil kucnore. 40. OOHapykeHHE JBOWHBIX CBsi3ed B JuUMOHeHe. 41.
OOHapyXeHue TIJIHKOJIBHOrO (parMeHTa B TiOKo3e W (pykro3e. 42. Ilpoba
Tpommepa Ha wmonocaxapunbl. 43. Peakuus CenuBanoBa Ha (¢pykTo3y. 44.
MopaenupoBanue mpolecca OHOJOTUYECKOTO  OKHUCJIEHUS  TIIIOKO3bL.  45.
OOnHapy:XeHue TJIMKOJIBHOTrO (hparMeHTa B JakTo3e U caxapose. 46. Ilpoba
Tpommepa Ha nucaxapunel. 47. 'maponus caxapossl. 48. KauecTBeHHast peakius
Ha  Kpaxmall. 49.  AmdoTepHble  CBOWCTBA  (.-aMUHOKHCJIOT. 50.
KommiekcoobpazoBanue o-aMHHOKHUCIOT. 51. Jle3aMuHUpOBAaHHE 0-aMHUHOKHUCIOT.
52. KauecTtBeHHass peakiusi Ha 0-aMUHOKHUCIOTHL. S53. KcaHTonmporenHoBas

peakius. 54. OOHapyXeHHUe MEPKaITo-TpyIil B Oenike. 55. buyperosast peaxiius.
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Ilpakmuueckue pavomet. 6. [Ipaktuueckast pabora mo Teme «YTIeBOAbD. 7.
PelieHrie  SKCIEPUMEHTANBHBIX — 3a7a4 no Teme «XUMHUS MPUPOIHBIX

COCHHH@HHﬁ)). 8. Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4.

11 knacc

(170 4, u3 HUX pe3epB — 4 u)

Tema 1. Crpoenue Bemectna (17 1)

Crpoenne aroma. CoOBpeMEHHBIE IPEACTABICHHUS O CTPOCHUU aToMa.
CocrosiHnEe 37€KTpoHa B aroMe. KopmycKynasipHO-BOJHOBOW Tyalu3M 3JEKTPOHA.
KBantoBbie umcna. OcHOBHOE M BO30YyXAEHHOE cocTOosHME artoma. IIpaBuiio
Xynaa. [lopsaok 3amoiiHeHUs TOAYpPOBHEH Yy s§-, p-, d- W f-37€MEHTOB.
DneKTpoHHbIe KOH(pUTypaIluu aToMOB. MI3MeHeHue aTOMHOTO pajinyca B IeproIax
u rpynnax nepuoauyeckon cuctemsl [[. M. MenneneeBa. O6pa3oBaHUE HOHOB.
OHeprus noHnzauuu. CpoJICTBO K IJIEKTPOHY. DIEKTPOHHOE CTPOCHUE HOHOB.

Xumuyeckas cBsizb. Kpucrauinueckue pemérku. O0mme npeacraBicHus
O XUMHYECKON CBSI3U. OJNEKTPOOTPUILIATENBHOCTh. MeTamibl M HEMETaJUIbL.
XUMHUYECKasi CBSI3b: HMOHHAsg, METaUIM4YecKas, KoBaJeHTHass. KoBajneHTHas
MOJISIPHAsT M KOBAJIEHTHAs HEMOJiApHas CBA3b. Jumonu. DHeprust cBsa3u. [inHa
CBs3U. MexaHu3Mbl 00pa30BaHUsI KOBAJIEHTHOM CBSI3W — OOMEHHBIN U JOHOPHO-
aKLENTOPHBIN. Tunel rubpuauzauuu. OpueHTauus TUOPHUIIHBIX OpPOUTAIEH.
[IpoyHoCTh ©-CBSI3M W T-CBsi3W.  HeBajeHTHbIE  B3aUMOJEWUCTBUS  —
OPUEHTALIMOHHOE MW JucliepcuoHHoe. BopopomHas cBsa3b. Kpucrammmueckue
PELIETKU: MOJIEKYJISIPHBIC, ATOMHBIE, MIOHHbBIC, METAJUTNYECKUE.

Hemoncmpayuu. Mojenu  VOHHBIX, AaTOMHBIX, MOJICKYJISIPHBIX U

MCTANINYCCKUX KPUCTATTIINYCCKHUX peH_IéTOK.

Tema 2. OcCHOBHbBIE 3aKOHOMEPHOCTH NPOTeKAHUA peakuuii (21 1)
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JJIeMEeHTbl XHMHYECKOH TepMoAMHAMUKH. (CaMONpOU3BOJIBHBIE U
HECAMOIIPOU3BOJIbHBIE peaKuuu. Xumuyeckas TEPMOANHAMMUKA.
TepMoanHaMuueckass CUCTEMAa — OTKpbITass M 3aKpbITasg. JK30TEPMUYECKHUE U
SHAOTEPMUYECKUE pEaKIUU. BHYTpeHHss SHeprus. OHTaNblUig W JSHTPOIUSL.
OKCTeHCUBHbIE TapameTpbl. HMHTeHcuBHBbIe mapaMmeTphl. OHeprus [ubOca.
OHTanbNUWHBIE W SHTpONMUHBIA  QakTopbl. [IpuHIUI  SHEpPreTHYECKOro
conpspkenus. ObpaTumbie U HeoOpaTHMbIEe peakuuu. XHUMHUYECKOE PaBHOBECHE.
Koncranta xumuyeckoro paBHOBecHs. CMEIIEHHE XHMHYECKOTO PABHOBECHSI.
[Tpuuanmn Jle Ilatense. I'omeocras.

DJIEeMEHTbl XUMHMYECKOH KMHETHMKHM. MexaHn3M peakiui. DJIeMEHTapHBIN
axt. llapayutensHble peakuuu. IlocienosarenbHble peakuuu. I OMOreHHble
peakiuu. l'ereporenHbie peakuuu. CKOpPOCTh peakUHuH, €€ 3aBUCUMOCTH OT
pasnuuHbIX pakTopoB. Kunernueckue ypaBHeHus. KoHCTaHTa CKOPOCTH pEaKIMH.
[lepuon momynpeBpanieHusl. 3aBUCUMOCTb CKOPOCTH PEAKLIHMHU OT TEMIIEPATYPBI.
[IpaBuno Baut-I'odda. Dneprua aktuBauuu peakuuu. Katanuz. Karamuzatopsl.
Nurubutopsl. [OMOreHHBIN U T€TEPOTCHHBIN KaTan3.

Crexuomerpusi. Crexuomerpusi. MossipHas macca. MoJisipHbIil 00BEM ra3oB.
KonunuectBo Bemectsa. Moiib. OTHOCHUTENBHAS ITIOTHOCTD T'a3a MO APYrOMYy rasy.
VYpaBuenne MenneneeBa—Kiraneripona. Moisipgass  macca  CMECH  Trasos.
[Tocrossnnass ABoragpo. COOTHOIIEHHSI MEXJYy KOJWYECTBAMHU BEIIECTB B
XUMHYECKUX YPABHECHUSX.

PacTBopsbl. ['OMOreHHble U reTeporeHHble cucremsl. PactBopbel. MonsipHas
KOHIIEHTpAalMsi ~ pacTBOPEHHOro  BemecTBa.  MaccoBas KOHIIEHTpaus
pacTBopéHHOrO BemiecTBa. MaccoBas gonsi. O0wbémHas nona. Koaddurnument
pPaCTBOPMMOCTH.  3aBUCUMOCTb  PACTBOPUMOCTH  HEKOTOPBIX  COJIEM  OT
Temreparypbl. HachIIIEHHBII W HEHACBIIEHHBIA PacTBOP. ConbBaranusi.
ConbBatsl. ['mapaTel. AKBaKOMILIEKCH. PaCTBOPHUMOCTS.

Jlemoncmpayuu. TeroBbie 3 exThI npu pPacTBOPEHHUHU

KOHIICHTPUPOBAHHON CEPHOM KHUCIOThl M HUTpPAaTa aMMOHHUS.  3aBUCHUMOCTH
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CKOPOCTH pE€akIMy OT KOHIIEHTpPAllMK W TeMmeparyphl. PasnoxkeHue nepokcuaa
BOJIOPOJA B MPUCYTCTBUM KaTaau3aTopa.

Tema 3. BemecTBa u 0OCHOBHBIE THIIBI UX B3aumMoaeicTBus (39 1)

Kanaccupukanusi HeopraHumvyecKux BellecTB M peakumid. OKCHIBL.
Kucnotel. OcnoBanus. Conu. OKCuAbl KUCIOTHBIE, OCHOBHbBIE, aM(OTEpHBIE,
HecosieoOpaszyromue. Kucnorsl KuciopojacoiepKaume U OSCKUCIOPOAHbIE.
Kucmorer  0ogHOOCHOBHBIE W MHOroocHOBHbIC.  OcHoBanmsa.  Ilémoun.
HepacTtBopumbie ocHOBaHus. AM@oTepHble ocHOBaHusA. Coyu cpeiHhe, KHUCTBIE,
CMEILIAHHBIE, ocuoBHbIe. Conu aBoiinbie. Knaccudukanus peakmuii. Peakiuu
COCIMHEHUS, Pa3JIOKEHUs, 3aMelleHus, 0OMeHa.

DJIEKTPOJIUTHYCCKAsA  aucconuanus.  Peaknust HelTpaJn3anum.
DJIEKTPOIUTEl U HEJIEKTPOJUTHL. Teopus 3NEKTPOJUTHUUYECKONW IHCCOLMALNU.
MexaHu3M AIEeKTPOIUTHYECKOMN nuccoruanuu. CUiabHbIE U cIadble JIEKTPOIUTHI.
Crenenp voHU3aMM (auccouuanuu). Jluccouuanusi KUCIOT, OCHOBAHUM, COJICH.
Peaknus HenTpanu3anum.

Peakuun oOMeHa ¢ yuyacTtueM coJsieil. B3anMmonelicTBue cCpeqHUX cONeil ¢
KHCJIOTaMH, C OCHOBaHMSIMU M MEXKy cOO00M. Peakiuu ¢ yuacTreM KUCIIBIX COJIEH.
['uaponus coneii. COBMECTHBIN THAPOIIU3.

AM@oTepHble OKCHABI M THAPOKCHABL. AMPOTEPHOCTS. Peakuun
am(poTepHbIX OKCHIOB B pacruiaBe. KommiiekcooOpa3zoBaHue B paciijiaBax.
Peakiuu amdoTepHBIX OKCHUIIOB M THUIPOKCHIOB B pacTBope. Peakiuu comnei
METaJIJIOB, 00pa3yronmx aMm(pOoTepHbIE COCTUHEHUS.

3HayeHHe KHCJIOTHO-OCHOBHBIX peakuuil [IJs1 OpPraHu3Ma 4ejiOBeKa.
Bonoponusiii mokazarens (pH). Bydepnas cucrema. 3nauenus pH xuakocteit
opraHM3Ma  4elioBeka B  HopMe. bydepHble  cucTeMbl  OpraHu3Ma
(rumpokapOoHaTHasi,  remoryioouHoBas, (ocdaTHas, OenkoBas), HUX
B3aUMOCBs3b. bydepnas émkocTs. Hapyrenue KucioTHO-OCHOBHOTO COCTOSTHUS.

OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIE Peakiuu. DJeKTpoamn3. CTerneHb

OKHCJICHUA. KJ’IaCCI/I(I)I/IKaHI/IH OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.
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BnusiHne cpenpl pacTBopa Ha MNPOTEKAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMM C Y4acTHEM JIBYX
BOCCTAHOBUTENEN WIM ABYX OKUCIUTEIEH. DIIEKTPOJIU3 PACIUIaBOB U PACTBOPOB
COJIEH.

CTpoeHne KOMIUIEKCHBIX COeMHeHMi. J[OHOPHO-aKIENTOPHBI MEXaHU3M
o0pa3oBaHUs KOMIUIEKCHBIX coeluHeHud. [leHTpanbHblii aToM. BHyTpeHHsS
KOOPJAVHAIMOHHAS chepa. JluraHmpl: MOHOACHTATHBIE, OWJICHTATHBIC,
noJiuJieHTaTHhle. BHemHsiss koopauHanuoHHas cdepa. I[lpaBuna HazBaHuUs
KOMIUIEKCHOW 4actuibl. Ha3Banuss nmranpoB. IlpaBuiia HOMEHKIIATYpHI.
[TonusnepHpie KOMIUIEKCHI. MakpOUMKINYECKAE KOMIUIEKCHI. KoopauHanuoHHoe
yucio. Kondurypanys KOMIUIEKCHBIX COSTMHEHU.

Jemoncmpayuu. @Ouzndeckue CBOMCTBA OKCUIOB, KHCIOT, OCHOBAHHUI,
coner. M3yueHue HIEKTpONPOBOAHOCTH pacTBOpOB. Peakiusa HeuTpanuzauuu.
Peakiuu kucipix coseit ¢ Meraiuiamu. [loiydeHrne KOMILUIEKCHBIX COJICH.

Jlabopamopnsie onvimot. 1. CoBMECTHBIN TUApONn3. 2. Biusaue nameHeHus
TEMIIEPATYpPhl HA CMELLIEHHE PAaBHOBECHS TUIPOJIN3A.

Ilpakmuueckue padoomwi. 1. T'mpponus coneil. 2. ['MAPOKCOKOMILIEKCHI
METAJIJIOB.

Tema 4. Xumusi 3;1eMeHTOB (89 1)

buorennsie 3sementbl. Kilaccumpuxkanmsi 3jeMeHTOB.  bHoOreHHbie
aneMeHThl. OpraHoreHbl. DJIeMEHTBhl  DJIEKTPOJUTHOTO (oHA. MUKpPOITEMEHTHI.
Knaccudukanusa OMOreHHbIX s Opraiu3Ma yenoeka. OOmas xapakTepuCcTHKa §-
AJIEMEHTOB.

OOmast xapakTEepUCTHKA p-3JIEMEHTOB. MakcuManabHble U MUHHUMAJIbHBIE
3HAYEHUS CTEIEHEN OKHCIICHHSI p-3JIEMEHTOB 2—4-r0 NMEpUOAOB C IpUMEpaMu
OMHAPHBIX COSTUHCHUM.

OO6mas xapakrepuctuka d-31eMeHTOB. CTEeNeHU OKHUCICHUS OHOJIOTHYCCKH

Ba)KHBIX d-2JIEMEHTOB B COCAUHCHUAX.
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Bogopon wu kuciaopoa. Bogopon. OKucauTeabHO-BOCCTAHOBHUTENIbHAS
JBOMCTBEHHOCTh Bojaopoja. I'mapunel metamwioB. Kucnopoxn. AmmoTpornHsie
MOAU(UKAIIMKM KHUCIOpoJa. XUMUYECKHE CBOMCTBa Kuciopoaa. JlaboparopHbie
CIOCOOBI W TPOMBIINUICHHBIE CHOCOOBI TIONYYCHHS KHCIOPOJa. XHUMHYCCKUE
cBOMcCTBa 030HAa. KauecTBeHHast peakuus Ha 030H. Boga um mepokcuzi BOIOpOJa.
OKHUCIUTENBPHO-BOCCTAHOBUTENIbHASL ~ JBOMCTBEHHOCTh  IEPOKCHIA  BOJIOPOJA.
OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIMU C YYaCTHEM MEPOKCHIa BOJOPOAA B
pa3HBIX cpeaax.

T'anorennl. OOmas xapakTepUCTHKA U (PU3NIECKUE CBOMCTBA. XHUMHUYECKUE
cBOMcTBa rasoreHoB. JlabopaTopHble  CIOCOOBI  TMOJYYEHUS  TaJIOTEHOB.
OxucnurenpHas CIOCOOHOCTh TajoreHoB. [[ucmponopimoHUpOBaHUE TajJOTEHOB.
du3nyecKue U XMMUUYECKUE CBOMCTBA rajloreHOBOA0P0A0B. OCOOEHHBIE CBOMCTBA
dbTopoBogOpoIHON KHUCIOTHL. KauecTBeHHBIE peaklMM Ha HWOHBI TaJOrEHOB.
Kucnopoaconepxamue COEAUHEHUS TaJOT€HOB. XJIOPHOBATUCTas KHCJOTA.
XJopucTas KUciaoTa. XJIOpHOBaTas KUCHOTA. XJIOpHAasg KUCIOTa. [ MIIOXJIOPUTHI.
Xnopursl. Xnopatsl. Ilepxmopatel. [IpruMeHEeHHE TaJlOT€HOB U MX BaKHEMIIUX
COCIVHEHNH.

Cepa. XapakTepuCcTUKa dJIEMEHTa W MPOCTOro BellecTBa. HaxoxxneHue B
npupoae. dnoramus. AJUIOTPONHBIE MOAU(PHUKALUKA CEpbl: poMOUYecKas cepa,
MOHOKJIMHHAs cepa. XMMHUYECKHE CBOWCTBA cepbl. (CepoBoaopod. XUMHUYECKHE
cBOMCTBa cepoBojopoaa. CepoBoaopoaHasl KHUCIOTa. XHUMHUUYECKHE CBOMCTBA
CEpOBOJOPOAHON KHUCIOTHI. CepoBogopoa. PU3NUECKUE CBOMCTBA CEPOBOAOPO/IA.
BoccranoBuTenbHble  CBOMCTBA cepoBomopona. KauecTBeHHas peakuus Ha
cepoBoiopoa U cyiabduasl. CtpoeHne Mojekyibl okcuaa cepbi(IV). dusznueckue
CBOMCTBa, MOJYyYEHHE U XUMHUYeckue cBoiicTBa okcuaa cepbi(IV).  CpoiicTBa
cynb(utoB. KauecTtBenHass peakuusi Ha cyiabhur-uoH. I[IpuMenenne oxcuma
ceppi(IV) u comeit cepHuctoil KuciaoThl. CoenMHEHHS Cepbl CO CTENEHbBIO
okucnenus +6. Oxcup cepoi(VI), ero croiicta. CepHas kuciota. OKUCIUTETbHbBIE

CBOMCTBa pa30aBIEHHON W KOHIICHTPUPOBAHHOW CEpHOW KHUCIOTHL. [lomydenwme
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cepHOil kucnoTel. OKUCIUTENBHBIE CBOMCTBA Cyb(aToB. Paznoxenue cynbharos.
OCHOBHBIC AHAIUTUYECKHE PEAKIMH, TMPUMEHSIONMECS JUisi OOHApYy>KCHHUS
cepocoiepxaiiux aHnoHoB. [Ipumenenue cynbhaTos.

A3zor u (docdop. OOmas xapakTEPUCTHKA IJIEMEHTOB VA-TpyNIIbIL.
duznyueckre U XMMHUYECKUE CBOMCTBA a3oTa. [lomydyeHne u mpUMEHEHHE a3oTa.
CoeauHeHusi a30Ta CO CTENEHBIO OKHUCIEHUA —3. AMMHUAK, ero (U3MYEecKue u
XUMHUUYECKue cBoiicTBa u npuMeHenwe. Conu aMMOHUSI, HX CBOICTBA.
KauectBeHHoe ompeneneHue aMMuaka U MoHa amMMoHMs. CBOWCTBa HUTPHIIOB.
Okcuapl  a3oTa. A3OTHCTas KHUCIOTa W HUTPUTHIL. A30THas KHUCJOTA.
OxkucnuTenbHbIE CBONCTBA pa30aBIEHHOW W KOHIICHTPUPOBAHHOM a30THOM
kuciaoTel. Hwutpartel, ux cBoucrBa. Pazmoxenue ©Hutparos. IIpumenenue
HUTPATOB.

CTpoeHne m CBOHCTBA NMPOCTHIX BelIeCTB, 00pa30BaHHLIX (ocdhopom.
Amnorponiusi  docdopa. Paznuuns B cBoiicTBax 6emoro u kpacHoro docdopa.
Coenunenust (ocdopa co creneHbto OkucieHuss —3. Dochuabpl MeETaIOB.
®oc¢un, ero cpoiictBa. CoenuHenust (ochopa CO CTENEHBbIO OKUCIEHMS +3.
Oxcuga ¢ocdopa(Ill). Dochopucras xkucnmora. Coeaunenus Qocdopa co
creneHpto okucienus +5. Oxcun dochopa(V). Dochopnas kucnora, eé
dbu3nueckue, XUMUYECKUE CBOMCTBA, MoJydeHue, nmpumenenue. [lupodochopnas
kucinora. llomyyenue Qocdopa. Tamorenuast dochopa(lll). Tamorenuabt
dbochopa(V).

Yraepoxn u KpeMHMH. XapakTEpUCTHUKA DJIEMEHTOB. AJUIOTPOITHBIE
Momudukanuu yriaeponaa: rpadut, anmas, kapOud, ¢ymnepenbl. CpaBHEHUE
bu3nYecKuX CBOMCTB aMasa u rpadura. XMMUYECKHE CBOMCTBA rpaduTa, KOKCa.
Peakuuu aucnponopruonupoBanus rpadgurta. KapOunabl. AunerwneHuabl. OKcunu
yriepoaa(ll), ero monydyenue, cpoiictBa u npumenenue. Oxcun yriuepoaa(IVv), ero
AJIEKTPOHHOE CTPOEHHUE, MOTYUYECHHE, CBOMCTBA U MPUMEHEHHE. YTOJIbHAsI KHCIIOTa
nu e€ comu — KapOoHaThl, TruapokapOoHaThl. CBolcTBa KapOOHATOB U

rupokapbonaroB. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.
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Kpucramnmueckas peméTka KPEMHHSL. Annotponus KPEMHHUS.
B3anmonencTBue  KpeMHUS C TPOCTBIMA U  CJOXKHBIMM  BEIICCTBAMM.
OxucnuTenbHble W BOCCTAaHOBUTENbHbIE CcBoMcTBAa. Oxcun  kpemuusa(IV):
HAaxO0XKJICHUE B INPUPOJE, XMMHYECKHE CBOMCTBAa. KpeMHHEBBIE KHCIIOTHI.
Cunukatel. Cunukarens. ['Uapoin3 pacTBOPUMBIX CHIIUKATOB.

Metamabl IA- u ITA-rpynn. lenounsie metamisl. Konduryparus atomon
MetamwioB [A- u I[A-rpynn. M3MeHeHHe MeTalIMyecKuX CBOWCTB IO Tpynne u
nepuony. Ilpuponnsie coenunenuss metamwioB [A- u I[A-rpynn. ®dusnueckue
CBOMCTBA. XMMHUYECKUE CBOMCTBA: B3aUMOJICVCTBHE C BOJAOW, C KHUCIOPOAOM H
OpPYTMMHM TIpOCThIMM BemecTBamu. Lll€nounozemenbHple MeTambl. [ 'mapuasl
MeTauioB. AMuabl.  OKCHABI HIENOYHBIX W HIENOYHO3EMEIBHBIX METAIUIOB, MX
CBOMCTBA. ['WMIOPOKCHIBI IIENOYHBIX W MIEIOYHO3EMEIBHBIX METAUIOB, HX
cBorcTBa. llepokcuabl M HAANEPOKCHIBI WICIOYHBIX M IIEIOYHO3EMEJIBHBIX
METauIOB, WX CBOMCTBa M mpuMeHeHue. JKéctkocte Boxapl.  OxpammBaHue
raMeHn noHaMu MetauioB [A- u IIA-rpynmn.  buonormuyeckoe 3HaueHue HaTpws,
KaJIusl U MarHus.

Amwomunnii. Haxoxaenue B npupojie. DJIeKTpOHHAsT KOHPUrypauus aroma.
duU3nYeCcKrue CBOMCTBA. XMMHUYECKHE CBOMCTBA: B3aUMOJICHCTBUE C KUCIOPOAOM U
JAPYTMMU IIPOCTBIMM BEILIECTBAMHU,  BOJOM, pPacTBOpaMHU COJIEH, pacIulaBaMU U
pacTBOpaMH IIEJI0YEN, ACCUBUPOBAHUE KOHIIEHTPUPOBAHHBIMU CEPHOM M a30THOU
KUCJIOTAMU. Oxcun amroMuHuA. AmoMHHATBL.  TeTparuapoKCOaTrOMUHATHI.
B3aumozeiicTBue OKcHAa aTlOMUHMS C OKCUJAMU, THIPOKCUAAMHU U KapOOHaTaMu
MetaiioB [A- u IIA-rpynn. ['mapokcua amoMuHUA, €r0 NOJIyYEHUE, CBOMCTBA U
IIPUMEHEHHUE.

Xpom. XpoM, HaxOXIECHUE B IMPUPOJE, CTPOEHUE aTOMa, CTEIIEHU OKHWCIIEHUS,
dusznyeckue U XMMHYECKHEe cBoicTBa. llaccuBHpoBaHME KOHIEHTPUPOBAHHBIMU
CEpPHOU M a30THOM KUCIOTaMU, «lapckoil Boakoi». [Ipumenenne. Okcuasl XxpoMma.

Comu  xpoma(Ill). XpomoBas kwucnora. JluxpomoBas KucjioTra. XpOMarThl.
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Juxpomatel. Comu xpoma(VI). Menuko-0nonorndeckoe 3HA4CHUE COCTUHEHUN
xpoma.

Coenunenusi mapranma. CreneHu okuciaeHuss Mapradma. Oxkcuj u
ruapokcur mapraHua(ll). Oxcumn mapranua(IV). Manranarsl. [lepMaHraHaTsl.
buonornyeckoe 3HaueHne Mapraia.

Keae3o. Haxoxnenue B mpupoje. DJISKTPOHHAs KOHPUTypalus >kenesa.

du3znuecKkne U XUMUYECKHE CBOMCTBA. [laccuBrpoBaHMEe KOHLIEHTPUPOBAHHBIMHU
CepHOM M a30THOM kuciaotamu. Okcuabl skene3a.  [mapokcuawpl xkenesa, HX
cBorictBa u nonyuenue. Coenunenus xene3a(ll) u  xenesa(Ill). KauecTtBeHHbie
peakunu Ha woHsl Fe’* u Fe’*. Jlomennbie mpomeccol. ®epparsl. JKemezo —
OMOTeHHBIN 27IeMeHT. MeanK0-On0I0rHYecKoe 3HaYCHHUE JKelle3a.
Menb. Meab, HaxoXJEHHE B MPUPOJE, CTPOEHUE aTOMa, CTENEHU OKHCIICHHUS,
busnueckue u xumuueckue cpoiictBa. [Ipumenenue. Oxcun meau(l). Cpennue
comu wmenu(l). Peakmum komriekcoobpazoBanusi menu(l). Oxcun menu(Il).
I'uapokcua meau(Il). KauectBenHast peakiivsi Ha HOHBI Cu?**. Meap — GHOreHHbIH
ayeMeHT. MeuKo-OMoI0THYecKOe 3HaYeHNE MEJTH.

Cepeobpo. Cepebdpo, pusnueckue n xummuueckue cpoiicta. Oxcun cepedpa(l).
Peakiuu komruiekcooOpazoBanusi  cepedbpa(l). Hutpar cepebpa — peakTtuB Ha
nonsl CI', Br, I'. [IpuMenenue cepedpa u ero CoOeTMHEHUM.

Hunk. HaxoxaeHue B TpupojJie, CTPOCHHE aTOMa, CTENEHU OKHUCIICHUS,
busnueckue M xumudeckue cBomcTBa. [Ipumenenue. AmMGOTEpHOCTH OKCHIA H
rUApoOKCUaa I1MHKA. Peakuuu KoMmiuiekcooOpasoBaHus IuHKa. [[uHK —
MUKPO3JIEMEHT. Menuko-01oIoruueckoe 3HaueHue IMHKa.

Jlemoncmpayuu. Paznoxenue nutpatoB. OOpasimpl rajgoreHoB. [lomydenue
rajJjioreHoB.

Jlabopamopnvie Onbimol. 3. OKHUCIUTENBHO-BOCCTAHOBUTEIbLHAS
JIBOMCTBEHHOCTh MepoKcuaa Bogopoaa. 4. PaznoxxeHue nepokcuaa BoAOpoaa Mo
nercTBUeM KaTanasbl. 5. OkucieHue OpoMua- U MOAUA-UOHOB. 6. PacTBOpUMOCTH

nojaa. 7. ucnponopuroHupoBanue uojaa. 8. JMCIponopiruoHUpOBaHUE CEpbl. 9.
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[Tonyuenue cepHuctoir kucioThl. 10. KUCIOTHO-OCHOBHBIE CBOICTBA CEPHUCTOU
KHCJIOTBI U €€ coisield. 11. BoccTaHOBUTENBHBIE CBOMCTBA CEPHUCTOM KUCIOTHL. 12.
[Tonyuenne cynbduta Oapus (KadecTBEHHas peakiyds Ha cyiab(ur-uoH). 13.
KauectBennas peakuust Ha cynbdat-uoH. 14. [lomyuenue xmopuaa ammonus. 15.
CoiictBa  xjopuga  aMMmoHMs.  16. OKUCAMTENBHO-BOCCTAHOBHUTENIbHAS
JIBOMCTBEHHOCTh HUTPUT-UOHA. 17. OKUCAUTENbHAS CIIOCOOHOCTh HUTPAT-UOHA B
mesoyHoM pactBope. 18. M3ydenue ycnoBuii oOpazoBanus (pocdaroB KaabIus.
19. Ilonyuenne yriekucnoro raza. 20. KucioTHO-OCHOBHBIE CBOMCTBA YTrOJbHOU
KUCTOTHI U e€ coneld. 21. B3ammoneicTBUe yroinbHOW KHCIOTHI C KapOOHATOM
Kaiblusa. 22. PaspymeHne THUIPOKCOKOMIUIEKCOB METAIUIOB MOJ JEHCTBUEM
yriiekucaoro rasza. 23. CoBMECTHBIN TUAPOIN3 HOHOB aMMOHHUS U CUJIUKAT-UOHOB.
24. B3auMOJIeiCTBHE YrOJIbHOM KUCJIOTHI C CUIIMKATOM Hatpus. 25. KauecTBeHHas
peakuusa Ha WMOH MarHus. 26. KauecTBeHHas peakuus Ha HOH Kainbuusa. 27.
KauectBenHas peakiusi Ha MOH Oapusi. 28. PacTBoOpeHHe aTlOMUHUS B KHCIIOTaX U
menovax. 29. Bs3aummopencTBue TETParuapOKCOUIOMHUHAT-HOHA C HWOHAMH
amomunaus. 30. Bzaumoneiicteue coserr xpoma(Ill) ¢ ammuakom u ménousto. 31.
Oxucnenue coenunennit xpoma(lll) B menounoit cpene. 32. M3yuenune paBHOBECHS
JUXpoMaT—xpomaTt B BOJHOU cpeze. 33. BoccranoBnenue coenuHenuid xpoma( VI)
B kuciou cpene. 34. [lonyuenue runpoxcuaa mapranua(ll) u ero okucnenue. 35.
OxucnurensHble cBoiicTBa okcuna mapraHua(lV). 36. [omyyeHue ruapokcuoB
kene3a. 37. KadecTBeHHas peakiMsi Ha MOH JKeje3a Fe**. 38. KauecTBeHHBIC
pEaKIUM Ha HOH JKeJlie3a Fe**. 39. Ornomenue Mean K aerctBuro kuciotT. 40.
[Tonyuenne ruapokcuga u  ammuHokoMIuiekca wmeau(Il). 41. Paspymenue
ammuHOKOoMITIekca Meau(Il). 42. OxucnurenbHBIE CHOCOOHOCTH COCIUHCHHUH
menu(Il). 43. Tlomyyenue ammuHokomruiekca meau(l) m ero oxucienue. 44.
PactBopenue muHKa B KuciIoTax W mieiodax. 45. OOpa3oBaHuE THUIPOKCO- U
aMMHMHOKOMILJIEKCA [IMHKA.

Ilpakmuueckue paoomwr. 3. IlomydyeHue Bomopojga u Kuciopoja. 4.

CaoiicTBa rajgoreHu1-uoHoB. CBoiicTBa noja. 5. CBONMCTBA CEPhl U €€ COCTMHEHUM.
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6. Ilomyuenne asora m ammmaka. CBolcTBa coeawHEHHWH a3ota u Qocdopa. 7.
CBoiicTBa COeIMHEHUH yriepoaa U KpeMHus. 8. M3yuyeHne KaueCTBEHHbIX pEaKIUi
noHOB MeTtaioB IA- m IA-rpynn. 9. CpolictBa amomunus. 10. CpoiicTBa
coequaneHur xpoma. 11. ITlomyueHnwe m cBoMCTBa CO€IMHEHHMM Maprasma. 12.
ITonyyenue u cBoOicTBa coeduHeHUM kene3a. 13. CpoiictBa Menu u €€
coenuHennii. 14. CBoiicTBa IMHKAa ©W €ro coeauHeHuil. 15. Pemenune

9KCIICPUMCHTAJIbHBIX 3aaa4.
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MpumepHoe TemaTUyeckoe NaaHUPOBaHUE

10 knacc
Ne Tema ypoka ConepxaHue yaeOHOT0 MaTepuaa Buppl 1eaTenbHOCTH yHyamxcs JlomamHee
ypoka 3a/laHue
Tema 1. OcHOBHbBIE TeOpeTHYECKHE M0JI0KEHNSI OPraHuYecKo xumMum (21 4)
1 [ToBTOpenue kypca xumuu 3a 9 | [loBTrOopeHue OCHOBHBIX  TIOHSITUH | XapaKTEPU3YIOT:
KJ1acc XUMHH Ba)KHEHIINE KJIacChl HEOPTaHUYECKUX BEIIECTB,
ATOMHO-MOJIEKYJIIPHOE yUEHHUE,
BEILIECTBA MOJIEKYJSIPHOTO K HEMOJIEKYJIIPHOTO
CTPOEHHS,
00yCIIOBIIEHHOCTh CBOWCTB BELIECTB UX CTPOCHUEM
2 [Ipeamer opranndeckoin IIpeamer OpraHUYeCKOn xumud. | Jlaror ompeneneHuss NOHATUN — «opraHuueckue | § 1: pasgen
xumMuu. Opranndeckue Kpatkuii ouepk HCTOPUM pPA3BUTHUS | COCTUHEHUSY, «OpraHuyeckas xumusy, | 1.1
BELIECTBA OpraHnyeckoil xumuu. MHOroobpasue | «BaJ€HTHOCTbHY.
OpraHUYECcKUX coequHeHull. | OnpenensoT  OpraHUYECKUe COEAMHEHUS 10
Opranuyeckue BELEeCTBa. dbopMmynam.
Hemoncmpayuu. Komnekuun | CpaBHHUBaIOT IIpeaAMET OpraHUYeCcKon u
OPraHMYECKUX BEHIECTB M MAaTE€pUAIOB | HEOPTaHUYECKON XMUMUH.
U W3AeNud U3 HUX. Mojenu MOJeKyJs | YCTaHABIMBAIOT  B3aUMOCBSI3M  OPraHUYECKOM

OPTraHUYECKUX COCTUHEHUIN

XUMHHU B CUCTEME €CTCCTBCHHBLIX HAYK U eé pOJib B

JKA3HU 00I1eCTBA.
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['oTOBAT W 3aciylIMBAIOT COOOIICHUS Ha TEMY

«HMcropus pa3BUTHsS OPraHU4ECKON XUMHUM

VYriaepoHblid CKeIeT MOJNEKYI | YTJIepOaHbIN CKeJIeT MoJiekya | JlatoT omnpeneneHus TMOHSATUM <«JIBOMHBIE CBsi3w», | § 1: pazaen
OpPraHUYECKUX BEILECTB OpraHMYecKUx  BemlecTB. KpaTHble | «TpoilHbIE CBSA3MY», KKPATHBIEC CBA3H. 1.2
CBSI3U. AUUMKINYECKHEe U UuKinueckue | CpaBHUBAIOT: a) AUUKIMYECKHE M ILHKIMYECKUE
COEMHEHHUS. Monekynbl C | coequHeHMs; 0) HACHIIICHHBIC W HEHACHIIICHHBIC
pa3BeTBIEHHBIM U HEPA3BETBIEHHBIM | COCAMHEHUS
VIIEpOAHBIM cKenleToM. HackleHHble
Y HEHACBIIICHHBIC COCTMHEHUS
OYHKIIMOHATBHBIC TPYIIIIHI OyHKIIMOHATBHBIC rpynmsl. | PaccMatpuBaior  HekoTopele  (yHKIHMOHaNbHBIC | § 1: pazmen
MoHOGYHKIIMOHATIbHBIE ~ COEAMHEHHUS. | TPYNIbl W COOTBETCTBYIOIIME UM  Kiacchl | 1.3
[TonmudyHKIIMOHAIEHBIE ~ COEAMHEHHUS. | COSAUHEHUN.
I'erepodynkimonanbusie coenunenus: | CpaBHUBAIOT MOHO(YHKIIMOHAIILHEIE,
oMM YHKINOHATIBHBIE M TeTepO(YHKIIMOHAIbHbBIE
COETMHEHUS
Teopus crpoeHust OcHOBHBIE TTOJIOXKEHU S teopun | DOPMYIUPYIOT OCHOBHBIE TOJOXKEHHS Teopuu | § 1: pazmen
OpPTraHUYECKUX COCIMHECHUM CTPOCHUSI OPTraHUYECKHX COCIMHEHHM | XUMHUYECKOTO CTPOEHHUS OPraHUYeCcKuX coeanHenuut | 1.4

A. M. bytieposa

A. M. byrneposa

1 WUTIOCTPUPYIOT UX MPUMEPAMH.
Pa3nuuaroT: a) MOJEKyNIsSpHbIE U CTPYKTYpHbIE
dbopMyIbl; 0) MOJEKYIbl BEUIECTB C JMHEWHOU U
Pa3BETBIEHHOMN YIIE€pOAHON LENBIO.

CocTaBiIOT CTPYKTYpHbIE (OPMYIIBI HEKOTOPBIX
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OPraHUYEeCKUX COCIUHECHUM.

CpaBHHMBAIOT COCTaB, CTPOEHHE U  CBOICTBa

OTWJIOBOIO cCoupTa HW  AUMETHUIOBOI'O

hupa,
IPOIMOHOBOTO aJbJETHIa U AJUIUIIOBOTO CIIUPTA.
OOBsCHSIOT IIPUYMHBI MHOT000pa3us
OPraHUYEeCKUX COCIUHECHUM.

COOCTBEHHOE OTHOIICHHUEC K

DopMyIUPYIOT
muaHocT A. M. BytiepoBa, ero Bkiaay B Hayky,
POJIA B UCTOPUH €CTECTBO3HAHUS.

CocraBisoT COKpalEHHbIE

CTPYKTYpHBIE

CbOpMYJ'ILI MOJICKYJI YIJIIEBOAOPOA0B

Pemenue 3anay u ynpaxusenuil | Pemenue 3agau n ynpaxknenuil no reMme | Pemaror 3agaun u ynpaxsenus no teme «Teopus | § 1: pazgen
1o teme «Teopust cTpoeHus «Teopuss  CTpoeHMs  OpPraHMYECKHX | CTPOEHHUS OpraHmdyeckux coeauHeHuit A. M. | 1.1-14
OpPraHUYECKUX COCIMHEHUN coenuHeHuit A. M. byrnepoBa» byrneposa»

A. M. bytneposa»

Cs3u, oOpazyemble aromaMu | CBsi3u, oOpa3yemble aTOMaMH yriepojia | 3alUCBhIBAIOT  JJEKTPOHHYID M 3JIEKTPOHHO- | § 2: paznen
yriiepoia ¥ BoJopoja u BOJIOpO/IA. 'ubpunmzanus. | rpadpudeckyro GopMyiny aToMa yriaepoja. 2.1

IlepBuyHBbIi, BTOPUYHBIA, TPETUYHBIMH,
YETBEPTUYHBIA aToOM yriepojaa. o-
CBsa3p. n-CBa3p. JlnunHa cBsazu. dopma

MOJIEKYI

YcraHnaBInBaOT COOTBETCTBUE MCKAY BaJICHTHBIMHA

COCTOSHUSIMH ~ aTomMa  yrjiepoja ¢ THIAMH
ruOpuan3au opouTaNIeH.
OmnpenensoT  3aBUCUMOCTH  MEXIy  (GopMys

MOJIEKYJT OpPraHMYE€CKUX COEAUHEHHH ¢ THUIIOM
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ruOpUIN3aKA OpOUTAICH.

CpaBHHMBAIOT  TOHATUS  IIEPBUYHBIA  aTOM
yriepona»,  «BTOPUYHBIH  aroM  yriaepojay,
TPETHYHBI aTOM YIJIEpPOa» M «YETBEPTUUHBIN
aToM YIJIepoJia.

AHaIM3UPYIOT Y CPaBHHUBAIOT JJIMHBI CBS3EH,

o0pa3yeMbIX YriepoioM U BOJOPOAOM

CBs3u, 00pa3yemMble aTOMOM BaneHTHOCTb ¥ 4MCIIO HEMOAENEHHBIX | 3allUCBHIBAIOT ~ JJICKTPOHHYKD M 3JEKTPOHHO- | § 2: paznen
KHCII0pOo/ia AJIEKTPOHHBIX Map Npu 00pa3oBaHUU rpaduyueckyro GopMmyiry aroMa KUCIOpoa. 2.2
XUMHYECKHX CBSI3€H MEXIy aTOMaMH XapakTepu3yloT CBS3H, OOpasyeMmble aTOMaMH
yriieposia M KUCIopoaa yriIeposa U KUCIOpo/a.
CpaBHMBAIOT CBS3M YIJIEPOJ—YIJIEPOA, ABOHHYIO
cBsi3b C=0 u onunapuyto C-O
CBs131, 00pa3yemMbie aTOMOM BaneHTHOCTP M YMCITO HEMOAENEHHBIX | 3alMCBIBAIOT ~ DJIEKTPOHHYIO W DIIEKTPOHHO- | § 2: paznmen
azora 3JIEKTPOHHBIX Map Mpu 00pa3oBaHUU rpaduueckyro GopMmyiy aroma a3ora. 2.3

XUMHYECKHX CBS3€EH MCKAY aTOMaMHn

yriieposia u a3ora

XapakTepu3yloT CBsA3M, OOpazyeMmble aTOMaMH
yriepoja U as3ora.
Paccmarpusator a30TcoIepIKaIne TPYIIIbL:

amuHorpynny —NH, u Hutporpynny -NO,
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10 Cas3u, oOpazyemble aToMaMu | BaJleHTHOCTB M YMCIIO HEMOAEIEHHBIX 3anuchIBAIOT ~ JJIEKTPOHHBIE M AJIEKTPOHHO- | § 2: pa3zmen
rajoreroB. O6muii 0630p JIEKTPOHHBIX ap Npu 00pa3oBaHUU rpadudeckue GOpMyIibl aTOMOB TaJTOT€HOB. 24
XUMHUYECKUX CBA3EH B XUMUYECKUX CBA3EH MEXIy aTOMaMH XapakTepu3yloT CBs3HM, oOOpa3zyemble aToMaMu
MOJIEKYJIaX OpraHu4eCKUX yIJIepoJia U TaJIor€HOB. BaneHTHOCTh U | yriepoja U TajlOT€HOB.

COEIMHEHU I YKCIIO0 HEMOAETIEHHBIX 3JIEKTPOHHBIX CpaBHUBAIOT BaJIEHTHOCTb U YHMCJIO HEMOJEIEHHBIX
nap rnpu o0pa3oBaHUU XUMHUYECKUX AJIEKTPOHHBIX Map Mpu 00pa30BaHUU XMUMHUECKHUX
CBsI3€i HEKOTOPBIMU JPYTUMU CBsI3€i HEKOTOPBIMU JPYTUMU AJIEMEHTaMHU.
3J€MEHTaMu VY CcTaHaBIMBAIOT COOTBETCTBUE MEKIY (HOpMYIoi
BELIECTBA U YUCIIOM G-CBSI3€H B €r0 MOJIEKYJIe

11 IIpakTuyeckass padGorta 1 | KorcTpyupoBanue mapoctepxkHeBbix | KoHCTpynpyror IAPOCTEPKHEBBIC MOJENN
«KoHcTpyupoBanue MOJENIEd  MOJIEKYJl ~ OpPraHMYECKUX | MOJIEKYJl OPraHUYECKHUX BELECTB
IApOCTEPKHEBBIX ~ MOJENEH | COeTMHEHUI
MOJIEKYT OpPraHUYECKUX
COCIMHEHUI»

12 Pemenne 3anmau no teme Pemenne 3amau mo teme «OcHoBHBIE | Pemaror 3agaun 1o TeMe  «OcHOBHBbIE | § 2:
«OCHOBHBIE TEOPETUUECKHE TEOPETUYECKHE IIOJIO’KEHUS | TEOPETUYECKHE MOJI0KEHHSI OPraHNYECKOW XUMUM» | pa3JelIbl
ITOJIOKEHUSL OPTaHUYECKON OpPraHUYECKON XUMHUN» 2124
XUMU»

13 [lonsaTue o Mmexanuszme MexaHn3m peakuuu. OneMeHTapHbld | [latoT  ompeneneHuss — NMOHATUM — «MexaHM3M | § 3: paszmen
peakuun aKT. peaKum», «3JIEMEHTAPHBIN aKT». 3.1

[Ipocteie u  cioxHble  peakuuu. | CpaBHUBAIOT MPOCTHIE U CIOKHBIE PEAKIIUH.

HepexonHoe COCTOSIHHEC B X0J€

XapakTepu3yloT IEepPeXOoIHOe COCTOSHHE B XOJe
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XAMHYECKON peaKkuu

XMMHUYECKON peakiuu

14 [l'omonnTyeckuii u Pagukann. [l'omonuTueckuit u | Jlatot onpeaeneHue MmoHITUS «paguKan. § 3: pazmen
TETEPOTUTHICCKUI CITOCOOBI TeTEPOTUTHICCKUNA CrocoObl pa3pbiBa | CpaBHUBAIOT TOMOJIMTUYECKUI u|3.2
paspbIBa CBA3U CBSI3U reTepOINTUYECKUI CIIOCOOBI pa3pbiBa CBI3U

15 Hyxneodunst u anekrpodunsr | Hykneodusr. Onextpoduisl. | Paznnyarot mOHATHS «CyOCTpaT» U «peareHT». § 3: pa3gen

Cyo0cTpar. XapakTepu3ylOT  yacTulbl  Hykieohpunsl  u | 3.3
Pearent AIIEKTPOUIIBI
16— | DnextponHbIe 3D HEKTHI ONEKTPOHOLOHOPHI. OOBSCHSIOT MPOSIBIICHUE YJICKTPOHHBIX dPPeKToB. | § 3: pazmen
17 OnekrpoHoakuenTopsl. WHAyKTHBHBIA | CpaBHUBAIOT TOHATHS  «JIEKTPOHOJOHOPB» U | 3.4
3¢¢dexT  (MONOKUTENbHBIN U | «3JIEKTPOHOAKLIEITOPBI»
OTPHLIATEIIbHBIN). Conpsk€HHas | XapakTepu3yloT  NpPUMEpPbl  IOJIOKUTEIBHOTO
cucTtema. Me3zomepHbIit 3¢ GeKT. | MHAYKTUBHOTO ¥ OTPHIATEIFHOTO HHIYKTUBHBIX
@OyHKIMOHATIbHbIE 3aMeCTHTENH, | XPPEKTOB U NPHUBOAIAT  COOTBETCTBYIOLIHE
BBI3BIBAIOIINE ME30MEPHBIH 3 ek HPUMEPBI.
Jlator ompeneneHuss TMOHATHH  <«UHAYKTHUBHBIN
s ey, «ME30MEpHBIN s dexry,
«()YHKIIMOHAJIbHBIE 3aMECTUTENH, BbI3bIBAIOIINE
Me30MepHBIH 3 hexT

18 Knaccugukanum peakiuii B Peakuuu 3amemenus, npucoeauHenus, | [Jlator OIpeeIeHus MOHATHH «peakuuu | § 3: pazgen
OpPraHUYECKON XUMUU OTILEIUICHHUS. Peakuuu | npucoequHeHU, «peaxkuu OTILIEIUICHUs», | 3.5

3NEeKTPOPUIBHOTO 3aMEIIEHUS. | «PeaKuu 3aMELECHUS», «PEeaKIIMH U30MEPU3ALIUN»,

Peakmun HYKJ'IGO(I)I/IJ'ILHOFO 3aMCIICHNA.

«peaKuuun 3J'ICKTpO(I)I/IJIBHOI‘O 3aMCIICHUA,
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Peaknuu paiuKaIbHOTO
NIPUCOEANHEHUS. Peaknuu
3JIEKTPOPUIBLHOTO MPUCOETUHECHUSL.
Peaknun HYKJICO(PHIBHOTO
MIPUCOETNHECHUSL. I'mppupoBanue.
HeruapupoBaHue. I'mpoparanus.
Herunparanus. l"anorenunpoBanue.
JleranorenupoBaHue.

I'mpporanorenupoBanue.

HerunporanorennpoBanue. ['uaponns

«peaKIu HYKJICO()UITBHOTO 3aMeLLEHUS»,
«peaxkuuu paaMKaJIbHOTO MIPUCOEAUHEHUS,
«PEAKLMU  IEKTPOPMIBHOTO  MPUCOECTUHEHUS,

«PEAKLMH HYKJIEO(DUIBHOTO IPUCOEAUHEHUSD).
XapakTepu3yloT: a) MPUHIUN KIACCH(PUKALUU
XUMHUYECKHX pPEaKIuil B OpraHM4YecKord XUMuH; 0)
peaKuu OKUCIICHUS U BOCCTAHOBJICHUS C y4aCTUEM
OpPraHMYECKUX BEILECTB.

OnpenensoT THI PEaAKINH M0 CXEME PEAKIUH.

CpaBHUBAIOT: a) peaKkIWH TaJIOTCHUPOBAHUS W
JIeTaJIOTeHUPOBAHMS; 0) peaKIuu
THJIPOTaJIOTCHUPOBAHUS u
JIETHIPOTAIOT CHUPOBAHHUS; B) peakuuu

THJIPUPOBAHUSL M JETUAPUPOBAHMS; T) peaKIUU

THApaTallid = |

ACTUApPATANN, I[) peaKknuun

ruapoJi3a U ruipataiiun

19 BeinonHenue ynpaxsHeHuin Brimonnenue ylpaXHEeHUH | BeIMONHSIOT ynpakHeHUsI Ha ompejaeneHue TUMoB | § 3:
«Knaccudukaruu peakiuii B «Knaccuduxanum peakuuii B | XUMHUYECKOHN peaKIiuu. pas3zaenst
OpPraHUYECKON XUMHUN OpraHUYEeCKON XUMUN» 3.1—-35

20 IIpakTnyeckas padora 2 IIpoBOomAT  XMMHYECKMM  DKCIHEPUMEHT IO
«Ornpenenenne BogOpOa, OoOHapyXeHHI0  yriaepoga W BoJgopona B

yraepoja U XJiopa B

OpraHU4YC€CKUX BCHIECCTBaxX C CO6J'IIOJIGHI/IGM IIpaBuJI
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OpPraHn4YCCKUX COCAUHCHUAX»

TEXHUKN 0€30I1aCHOCTH, HAOIIOMAIOT W OIIHMCHLIBAIOT
ero.
OUKCUPYIOT pe3yIbTaThl HAOTIOACHHUH 1

(bopMyIUpPYIOT BBIBOJIBI HA UX OCHOBE MOJIYYEHHBIX

JTAaHHBIX

21 Konrtpoabsnas pabora 1 no Brmonnstor 3aganus no teme «OCHOBHbIE

Teme «OCHOBHBIE TEOPETHYECKHUE TIOJIOKEHUS OPraHUYECKON XUMUI

TEOPETUUECKUE TIOJIOKEHUS

OPraHNu4YeCKOM XUMHM

Tema 2. YriieBogopoasl (56 4)
22 CrpoeHnue ajkaHOB O6mas ¢dopmyna u romonoruueckuid | [laror  ompeneneHus  TOHATUH — «mpenenbHble | § 4: pa3aen
pAn  alKaHOB. Sp3-FI/I6pI/IIlI/I3aIH/I$[. YIIEBOMOPOAbI,  «AJKaHb»,  «romoJjornyeckuit | 4.1

KadectBeHHBIM M KOJIMYECTBEHHBIM
COCTaB MOJIEKYN ajKaHoB. M3omepus u
HOMEHKJIaTypa aJKaHOB.

Jlabopamopnwtii onvim. 1. Iloctpoenne

MOJIENEN MOJIEKYJ aTKaHOB

pAaa», «roMOJIOTn», «paJuKallbD).
OHpeI[eJ'ISIIOT NMPUHAJICKHOCTDL BCHICCTB K KIIACCY

aJIKaHOB  IIO MOJ'ICKy.]'IprHOfI )51

CTPYKTYPHOM
dopmyne. Pa3ingaroT roMoJI0rH U U30MEpBI.
CocTaBilOT CTPYKTYpHBIE (DOPMYJIBI H30MEPOB
YKa3aHHOT'O COCTaBa.

HazpiBarot ankans! no Homenkinarype MIOITAK.

XapaKTepI/BYIOT 0COOEHHOCTHU CTPOCHUA AJIKaAaHOB
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23— | ®u3nyecKue U XUMHUYECKHE dusnueckue CBOMCTBA ankaHoB. | XapakTepusyor: 1)  ¢usuueckue  cBoiicTBa | § 4:

24 CBOMCTBA aJIKaHOB MexaHu3M pajuKaIbHOTO 3aMEIICHHS. | alTKaHOB; 2) OCOOEHHOCTH CTPOCHUsS aJKaHOB; 3) | pa3meiibl
XmopupoBaHue W~ OpOMHUPOBAHHE | XUMHUYECKHE  CBOHCTBa  ankaHoB  (peakiuu | 4.2,4.3
AJIKaHOB. Mertanerncusl. Peakuus | 3amenienusi, rajioreHUpoBaHHe, ACTUAPUPOBAHUE
Konosanosa. HerunpupoBanue | ropeHue, MHPOJIU3, KPEKUHT, U3oMepuzanus); 4)
ankaHoB.  M3oMepuszanusi — aJKaHOB. | MEXaHU3M CBOOOIHOPAIUKAIILHOTO
Kpekunr. Karanutuueckoe OKHCIEHHE | FaJIOT€HUPOBAHMS aJIKaHOB.
U TOpPEHUE aJIKaHOB. JlatoT XapakTepHCTUKY MeXaHHM3Ma pauKaibHOIro
Jlemoncmpayuu. ArperaTtHoe | 3aMeLICHUS.
COCTOSIHUE aJIKaHOB B 3aBHUCUMOCTH OT | COCTaBJISIOT ypaBHEHUS peakiuid,
MOJIIpHOW Macchl  (OyTaH, TeKCaH, | XapaKTepU3YIOIINX U3yYEHHBIC XUMHYECKHE
napadun). HecmemmBaeMocTh rekcaHa | CBOMCTBA allkaHOB
C BOJIOH, CpaBHEHUE IJIOTHOCTHU T'€KCAaHa
u Boabl. PacTBopenme mapaduHa B
rekcane. PacTBOpMMOCTb B TeKcaHe
OpomMa W  TepMaHraHaTa  KaJwus.
bpomupoBanue akaHOB

25 NuauBuyanbHbIE CBOKWCTBA Konsepcus METaHa. Cunres-ra3. | XapakTepu3yloT  WHIUBUyaJIbHBIC cBoicTBa | § 4: pa3nen

MeTaHa YacT4HOE OKHCIIEHUE METaHa MeraHa. CocTaBidlOT  ypaBHeHUs  peakuui, | 4.4
XapaKTEPU3YIOIINX U3YYEHHBIE XUMUYECKHE
CBOMCTBA METAaHA
26 [Tonydyenue ankaHoB [Tomydyenue ankanoB: peakiusi Bropma, | CocTaBusitoT YpaBHEHUS peakuui, | § 4: pazgen
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JIeKapOOKCUITUPOBAHUE COJNIEH YKCYCHOM | XapaKTepU3YIOLTUX nabopaTtopHbie u|45
KHUCTIOTHI, peakius Konboe MPOMBIIIIJICHHBIE CTIOCOOBI MOTYYCHHSI aJTKaHOB.
XapakTepus3yror: 1) 3JIEKTPOJINU3
KOHIEHTPUPOBAHHBIX pacTBOpOB coneit
KapOOHOBBIX KHCIOT H INEJIOYHBIX METAJIJIOB
(peakuus Kompbe); 2) nexapOOKCHIMpPOBAHHE
COJIEH YKCYCHOM KUCJIOTBI
27 [IpumeHeHue anKaHOB [Ipumenenue  ankaHoB. [lumeBsie | XapakTepus3yroT MIPUMEHEHHUE ATKAHOB. § 4: pazgen
nobasku E905, E943, E943, E944 JIeMOHCTpHUPYIOT MpEe3eHTAINH TT0 TeMe «AJKaHb, | 4.6
«[IprMeHeHne aKaHOBY.
PaboTatot ¢ JOMOTHUTENBHOM TUTEPATypOit
28 Pertenuie 3agau mo reme Penrenue 3amau mo teMe «AJIKaHBI) Pemraror 3amauu mo teme «AJKaHBD) § 4:
«AJKaHbD) pas3zensl
4.1—4.6
29— | CtpoeHue aJIkeHOB O6mas ¢dopmyna u romonoruueckuid | lator  ompeneneHuss  MOHITHN «aJKeHs», | § 5: paznen
30 PSI anKeHOB.  sp - MOPHIM3ALMS. | «COMOJOTHUYECKHUI PSIy». 5.1

IIpocTpancTBEHHBIE HA30MEPBI
(cTepeonsoMepsl). Luc-n3omepsl.
Tpanc-n3zomepsl. HewnaceimeHnsiit
paaukan BuHwi. Homenknarypa
aJIKEHOB.

Jlabopamopuwtii onvim. 2. IlocTpoeHue

OHpC}IGJ’ISIIOT MPUHAJJIC)KHOCTE BCHICCTB K KIIACCY

QJIKEHOB II0 MOJIEKYJSIPHOM M CTPYKTYpHOMU
bopmyse. Paznnuaror romosoru, H30MEpBHI,
IIPOCTPAHCTBEHHBIE H30MEPBI.

CocTaBiiOT CTPYKTYpHBIE (OPMYJIBI H30MEPOB

YKa3zaHHOr'o CocTaBa.
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MOJEJIEH MOJIEKYJI aJIKEHOB

HazpiBarot ankens! no HomeHkinarype MIOITAK.
XapakTepu3yloT 0COOCHHOCTH CTPOCHUS AJIKECHOB.
O0001aT 3HaHMS U AETAa0T BBIBOABI O
3aKOHOMEPHOCTSIX CTPOEHUS U XapaKTepe
U3MEHEeHHS (PU3NYECKUX CBOICTB B

TOMOJIOTUYECKOM PSIIy aJIKEHOB

31—
33

dusznyeckne ¥ XUMUUIECKHE

CBOMCTBA aJIKCHOB

dusnuyeckue CBOMCTBA AJIKEHOB.

TpI/IFOHaJ'IBHOG CTPOCHHUC AJIKCHOB.

I'unporanorennpoBanue. KapookaTtnos.
l'anorenupoBanue. MHaynupoBaHHBIN
JUIIOJIb. BunnnansHbIi
JUTaJIOT€HAJIKaH. KauecTBeHHas

p€aknyda Ha  AJIKCHBI. FI/II[paTaIII/Iﬂ .

Perenepanus karamuzatopa. IlpaBuio

MapKkoBHHKOBA. I'mppupoBanue.
HerunpupoBanue. [Tonumepuszanus
ankeHoB.  MonoMmepel.  I[lommmepsr.
DIleMEeHTapHOE 3BEHO. Crenenb
nonuMepusaunu. Peakuus  Baraepa.

OkucnuTenbHOE paclleneHnue JBOHOM
cBs3U. Onokcuanl. OKHCIEHNE dTHJICHA

JIO alleTanbaeruaa.

Xapaktepu3yoT: 1)  ¢usmyeckue  CBOKMCTBa
QJIKEHOB; 2) OCOOCHHOCTH CTPOCHHS AaJKEHOB; 3)
CBOMCTBA  QJKEHOB

XUMUYECKHE (peakuuu

MIPUCOCTUHEHHS, raJioreHUPOBaHHUE,
THJIPOTAIOT€HUPOBAHUE,
JETUIPOraIOTeHUPOBaHNe; TMoJauMepusanus); 4)
MEXaHU3M THUAPATALNH AJTKEHOB.

IIpumensroT npaBmio MapKkOBHUKOBA.

Paccmarpusatot panuKaIbHBIN MEXaHU3M
MOJIMMEPHU3ALHH.

CocraBnsoT ypaBHEHUS peaxuui,
XapaKTEepU3YIOMUX  W3YYEHHBIE  XUMHUYECKHE
CBOWCTBA AJIKEHOB.

Jaror  ompeneneHue TMOHATHUH  «KadeCTBEHHas

peaxuus», «peakuus Baruepay.

Paccrapnsror koadduimenter B OBP ¢ momorisio

§5:
pas3eibl

52,53
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JlabopaTopHble onbIThl. 3. CpaBHEHME
CIIOCOOHOCTH K OKHCIICHUIO aJIKAaHOB U
ankeHoB. 4. CpaBHEHHE CIIOCOOHOCTH K
OOBIYHBIX

OpOMHUPOBAHUIO npu

YCJI0BUAX AJIKAHOB U AJIKCHOB

METOJa OJICKTPOHHOT'O 6aJ1cha, IIOKa3bIBast

OKHCJIUTENBHOE PACIIETVIEHUE IBOMHON CBS3U

34 [Tonydyenue u npuMeHeHue [Tonyuenue JIKCHOB: | XapaKTepHU3yT MPOMBIIUICHHEIC U JIa0opaTopHBIC | § S5: pa3aen
AJIKEHOB JIeraJIoreHUPOBAHNE CIocoObI OTyYEHUS AJIKEHOB. 5.5

JIUTaJIOr€HAJIKAHOB, CocraBusitoT ypaBHEHUS peakuumid,
JETUIpOorajloreHpPOBaHNE XapaKTepU3YIOIUX OCHOBHBIE CITOCOOBI MOTyUEHHS
raJIoreHaJIKaHoB, JeruapaTanus | aJKeHOB.
CIIUPTOB,  TEPMHUYECKUH  KPEKHUHT, | POpMyNIHPYIOT U MPUMEHSIOT NPABUIIO 3aiflieBa.
JETUApUPOBAHUE AJIKaHOB, | XapaKTepU3ylT OCHOBHBIE HaIpaBJeHUs
JIEraJIOTeHUPOBAHUE HCIIOJIb30BaHUs AJIKEHOB
JUTaJIOT€HAJIKAHOB,
JIETUIpOrajloreHUPOBAHNE
rajjoreHankaHoB. IIpaBwio 3aiineBa.
[IpuMeHeHne anKkeHoB

35— | Pemenwue 3anau u ynpaxkaenuit | Pemenne 3ama4 u ynpaxkaeruit mo teme | OO00IMIAaI0T 1 CHCTEMAaTH3UPYIOT CBEACHUS § S:
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36 10 TeMe «AJIKaHbl. AJIKEHBI» «AnKaHbl. AJIKEHBD» 00 anKkaHax U aJkeHaX, a TAaK)Ke KOHKPETU3UPYIOT pazzensl
UX IIPU pelIeHUs 3a1a4 5.1—-5.5
37 [Tonydyenue u npuMeHeHue [Tonyuenue AMKEHOB: | XapaKTepHU3yIOT MPOMBINIJICHHBIE U JabopaTopHbie | § 5: pazmen
AJIKCHOB JIerajJoreHUpoOBaHuE CIocoObI OTyYEHUS AJIKEHOB. 55
JIUTaJIOT€HAJIKAHOB, CocraBisioT ypaBHEHUs peakuui,
JETUIpOraloreHUPOBAHNE XapaKTePU3YIOIUX OCHOBHBIE CIIOCOOBI MOTYyYCHHS
raJIoreHajIKaHoB, JeruapaTanus | aJKeHOB.
CIOUPTOB,  TEPMUYECKUN  KpeKuHT, | DopMynupyloT U IPUMEHSIOT MpaBuio 3aiilieBa.
JETUIpUpOBaHUE aJIKaHOB, | XapaKTepU3yroT OCHOBHBIE HaIpaBJICHUS
JIerajJOreHUpPOBaHUE HCII0JIb30BaHUs AJIKEHOB
JUTaJIOTEHAJIKAHOB,
JETUIPOraloreHUPOBaHNE
rajioreHankanoB. [IpaBuno 3aiinesa.
[IpuMeHeHne ankeHoB
38— | Pemenue 3anau u ynpaxxknenuii | Pemenue 3agau u ynpaxxkneHuit no teme | O600IIAIOT U CHCTEMAaTU3UPYIOT CBEIEHUS § 3:
39 10 TeMe «AJIKaHbl. AJIKEHBI» «AnKaHbI. AJIKEHBD» 00 ajkaHaX U aJkeHaX, a TaKXKe KOHKPETU3UPYIOT pa3nelnl
UX NP pelIeHus 3a1a4 5.1—5.5
40 IIpakTnyeckas padora 3 IIpoBomsT  XMMHMYECKHE  OJKCIIEPUMEHTHI 11O

«HOJ’Iy‘ICHI/Ie OTHUJICHA»

MMOJIYYCHHIO JOTUJICHA C C06J'IIOI[CHI/IGM IpaBuUJI

TeXHUKH  Oe3omacHOCTM  mpu  pabore ¢
1a00paTOPHBIM o0opynoBaHuEM u
HarpeBaTeIbHBIMU npudopamu, a TaKXKe
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XUMHUYECKUMH PEAKTUBAMU.
OKOHOMHO U 3KOJOIMYECKHU IPAMOTHO 00paIaroTcs
C XMMUYECKMMH PEAaKTUBAMU.

HabmoiaroT caMoCTOsITeNIbHO MPOBOIMMBIE OMBITHI,
3alMCBIBAIOT COOTBETCTBYIOLIME YPAaBHEHUS
peakuuii. DUKCUPYIOT pe3ynbTaThl HAOIIOEHUN U

(GbopMyIUPYIOT BEIBOJIBI HA UX OCHOBE

41 CrtpoeHnue u puzndyeckue Ob6mas dbopmyna ankagueHoB. | CpaBHUBAIOT MOHATUSL «U30JIMPOBAHHBIE JTUEHBI», | § 6:
CBOMCTBA aJIKaMECHOB MzonupoBanHkle, CONPSDKEHHBIC, | «COMPSDKEHHBIE — JTUCHBDY, «KYMYJIAPOBAHHBIE | Pa3/ICIIbI
KyMYJIUPOBaHHBIC IUeHBI. | nueHb». [IpuBoasT mpumeps! Gpopmyn ankaaueHos | 6.1, 6.2
Henokanuzanust cBsizu. Dusmdeckue | U JalOT UM Ha3BaHUS.
CBOIICTBa aJKaUEHOB JlatoT XxapakTepucTuky (PU3HMUYECKUM CBONCTBAM
aJIKaJInE€HOB
42 XHUMUYECKUE CBOKCTBA IIpucoennnenue raJOr€HOB 1 | XapakTepu3yrT XUMHUYECKHE cBoMcTBa | § 6: pa3nen
aJIKaIneHOB rajoreHOBOJIOPOJIOB K  QJKaJUEHaM. | CONPSLKEHHBIX alKaJUEeHOB. 6.3
PezonancHbI ruOpuI. Peakuust | OTMeyaroT ~ OCOOEHHOCTH  HMX  XUMHYECKOTO
MOJIMMEPU3AIUHN ATKATUECHOB noBefeHuss. OOBSCHAIOT MEXaHU3Mbl PEaKIuil
MIPUCOCTUHEHHS U TIOJTUMEPHU3ALINH
43 [Tonydenue u mpuMeHeHUE HatypanbHbrit u CUHTETHYECKHE | Y CTaHABIMBAIOT 3aBUCHUMOCTBH CBOMCTB § 6:
ankanaueHoB. HarypanpHblii 1 | kKayuyku. Bynkanuzanws. [lonydeHue | ankaIleHOB U MX TPUMEHEHUS. pazziensl
CUHTETUYECKHUE KayUyKH ankagueHoB. Peakimus JleOenera I'pynnosas  paboma. CpaBHmBaroT cBoiictBa | 6.4, 6.5

HAaTypaJIbHOTO U CUHTCTUYCCKUX KaydyKOB.
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T'oToBiT

«Brmag C. B.

U OpCACTABIAIOT MPE3CHTALIUN HA TCMY
JlebeneBa B moONTyuyeHHE

CHUHTCTUYCCKOI'O KaydyKa»

44 Pemrenne 3agau «AngkaaueHbl» | Penrenue 3amau «AnKagueHbBD» O0600MIAI0T U CUCTEMATU3UPYIOT CBEJICHUS § 6:
0 IMCHOBBIX YTJIEBOJIOPOJAX, & TAKIKE pazziensl
KOHKPETH3UPYIOT UX NP PELICHUH 3a/1a4 6.1—6.5
45 CtpoeHue alKUHOB. AJIKUHBI (areTriieHOBBIE | DOPMYITUPYIOT BBIBOJIBI O 3aKOHOMEPHOCTSIX § 7:
duznueckue CBoiCTBa yraeBopopoabl). OOmas  dopmyna. | cTpOCHUS MOJIEKYIIBI alleTUIICHA U XapaKTepe pazzensl
AIKUHOB l'omonoruueckuit psa. M3omepus u | u3MeHeHHs GU3NIECKUX CBOICTB B 7.1,7.2.
HOMEHKJIaTypa. sp-I'uOpunu3anus. | TOMOJIOTHYECKOM PSY aTKUHOB.
®u3nuecKue CBOMCTBA aTKUHOB PaznuyaroT NoHATHS «U30MEpP» U «TOMOJIOT.
3anuchIBaOT (HOPMYIIBI H30MEPOB M TOMOJIOTOB
QIKWHOB Y HA3bIBAIOT UX
46— | XuMHUYECKHE CBOMCTBA OnektpodunsHoe  mpucoenuHeHue K | [IporHo3upyrOT XMMHUYECKHE CBOMCTBAa alKUHOB Ha | § 7: pa3aen
47 AJIKWHOB AJIKUHAM. ["anorennpoBanue U | OCHOBE 0COOEHHOCTEW MX CTpOEHHs, MOATBEpkaas | 7.3

TUAPOTaJIOrCHUPOBAHUC AJIKHOB.

I'emunanbsubii  u3omep. ['maparanus

aneTwiIeHa | ero TOMOJIOTOB.
I'mppupoBanue  ankuHOB.  Peakuus
Kyueposga. IIpaBumo OnbpTEKOBA.

Anernnenunbl. KauecTBeHHast peakius

Ha AJIKUHBI. HI/IMepI/IS alus n

TUTNIOTE3bl XapaKTEPUCTUKOM OOIIMX M OCOOEHHBIX
CBOMCTB BAJKHEUIIINX IIPEICTABUTENICH aJIKHHOB
COOTBETCTBYIOIIMMHU YPABHEHUAMU PEAKLIUN.
PaccraBnstoT koa¢ppunmentsl B OBP okucnenus
QJIKMHOB [IEPMAHTaHATOM KaJlus B PA3JIMYHBIX
YCIOBHSIX € IMOMOIIBIO METO/1a AJIEKTPOHHOTO

OaytaHca.
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TpuMepu3anus aunetwieHa. OkuciaeHue

Pa3nuuaroT TMIIBI peaKLu.

QIKUHOB TEPMAHTaHATOM KaJius B
Pa3IMYHBIX YCIOBHSIX
48 [Tonydyenue u npuMeHeHue [Tonyuenue AJTKUHOB u3 | YCcTaHaBIMBAIOT 3aBUCUMOCTh MEXAYy cBoMcTBamu | § 7:
QJIIKUHOB JUTaJIOTEHO3aMETEHHBIX QJIKaHOB. | aJJKWHOB M UX TPUMEHEHHUEM. pa3ernbl
Kapounnsiit  meron.  Ilpumenenue | XapakTepusylOT OCHOBHBIE cHocoObl mony4yenus | 7.4, 7.5
AIIKUHOB QJIKUHOB
49 Pemenue 3anay u ynpaxuenuit | Pemenue 3agau u ynpaxseHuii no reme | O000mAIOT U CUCTEMATH3UPYIOT CBEACHUS 00 §7:
o TeMe  «YTJIEBOJAOPOIBI» «YTJIEBOJIOPOIBI» JIKMHAX, & TAK)KEe KOHKPETH3UPYIOT UX TIPH pa3eIbl
pelIeHuu 3a1a4 7.1—7.5
50 O6o6matomuii ypok 1o reme | O6061meHue mo teme «YraeBoaopoas» | OO000MIAal0T U CUCTEMATU3UPYIOT CBelleHUs 00
«YTIJIEBOIOPOIBD) YII€BO0POAAX
51 Konrtposabnasi paGora 2 BoInonHA0T 3a1aHus 10 TeMe «ALIMKINYECKHE
Mo TeMe «AUUKINYECKUE YTIIEBOIOPOABI»
YTIEBOIOPOIBI»
52 CrtpoeHue UKI0aIKaHOB O6mass ¢opmyna u romoJoruueckuii | PopMyIHpPYIOT BBIBOABI O 3aKOHOMEPHOCTSIX § 8: paznen
pAN  TUKIOATKAHOB. M3oMmepus ¥ | CTPOCHHS MOJICKYJ IHKJIOQIKAHOB. 8.1
HOMEHKJIaTypa [IUKJIOATIKAHOB. | Pa3mu4aroT MOHATHS «U30MEP» U «TOMOJIOTY,
MesXKi1accoBble H30MEphI «ME@XKKIIAaCCOBBIN H30MEp).
3anmuchIBaOT (HOPMYIIBI H30MEPOB M TOMOJIOTOB
ITUKJIOAJTKAHOB ¥ HA3BIBAIOT UX
53 Ou3nvYecKue 1 XUMHUIECKHE Ou3nyecKkue CBOWCTBA MMKIOANKAHOB. | [I[porHO3UpPYIOT hU3HUECKHE U XUMUYECKUE § 8:
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CBOWCTBA LIUKIIOAIKAHOB Peaknuu mpucOeNMHEHUST K MalbIM | CBOMCTBA IIMKJIOATKAHOB HA OCHOBE UX CTPOCHUS U | pa3Jelibl
IIUKJIAM. Peakiuu 3aMEIEeHUS | 3HAHUSI CBOMCTB aJIKaHOB U aJIKEHOB 8.2,8.3
HOPMAaJIbHbBIX LIUKJIOB. Peakuus
TUAPUPOBAHUA U JCTUIPUPOBAHUS
IUKJIOAIKAHOB
54 [Tonyyenue u meauko- [Tonyuenue LUKJIOATKaHOB u3 | XapakTepu3yloT OCHOBHBIE CIIOCOOBI TOJydeHus | § 8: pazaen
OHOJI0rMYecKoe 3HaYCHHE JIUTaJIOTeHAJIKAHOB. Meauko- | HUKIIOATKAHOB. 8.3
[UKIIOAIKaHOB Ounojoruueckoe 3HaueHue | [IlpuBogsT mnpumepsl MeAUKO-OHMOIOTUYECKOETO
UKJIOAIKAHOB 3HAYCHUS [TUKI0ATKAHOB
55 Pemenue 3anau u ynpaxxnennid | Pemenune 3anau u ynpaxkneHuit mo teme | O000IIAIOT M CHCTEMATH3UPYIOT CBEICHUS § 8:
o teMe «L{ukmoankaHb «uxnoankanb» 0 IUKJIOAJKaHaX, a TAK)Ke€ KOHKPETU3UPYIOT UX MPH | Pa3aelsl
pelIeHUH 3a/1a4 8.1—8.3
56 Crpoenue 6eH3071a U ero Kpurepun apoMaTtuyHOCTH. | [IporHo3upyroT cTpoeHne 6eH301a U ero § 9: paznen
TOMOJIOTOB Apomarudeckuii  cekcrer. [IpaBuio | roMon0roB. 9.1
Xwokkens.  OOmas  ¢dopmyna  u | BeiBogsaT obmyro ¢hopMyiy apeHoB.

TOMOJIOTHYECKHM psill apeHOB. Panukan
benun. Pagukan 6ensun. Opmo-, napa-,

mema- KCUI0JIbL

3anuchIBatoT (POPMYJIbI H30MEPOB M TOMOJIOTOB
apeHOB M HA3bIBAIOT UX.

H3roraBiuBarOT MOJSIN MOJICKYJI ap€HOB
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57— | ®usnueckre U XUMHUYECKUE Oduznyeckue CBOWCTBA OeH30a U ero | XapakTepu3yloT (pU3NYeCcKHe CBOICTBA apEHOB. §9:
58 CBOlcTBa OeH30I1a roMosioroB. Peakmuu snextpoduiisHoro | PaccmarpuBaroT XMMUYeCKHe CBOMCTBA apeHOB: 1) | pasaensl
3amenieHus. ['ajoreHupoBaHue O€H30/A. | MEXaHU3MbI  DJEKTPOGMIBLHOrO  3amerieHuss Ha | 9.2, 9.3
MexanusM  peakuuu — OpOMHUpPOBAHUS | IPUMEPE raJIOreHUPOBAHMS, HUTPOBAHUS,
OeH30/1a.  T-KOMIUIEKC.  G-KOMIUIEKC. | aJIKHJIMPOBAHUS OEH30I1a; 2) peaKIUy PUCOSTHHEHUS
HutpoBanue Oenzona. AJKuiMpoBaHue | OCH30JIa U UX YCIIOBUSI.
Oenzonma.  Peakumm — mpucoenuHeHus | 3amuChIBalOT COOTBETCTBYIOIINE YPaBHEHUS
apeHoB peaxkiuu
59 XHUMUYECKUE CBOKCTBA Peakuinu 3amerienrst romosioroB 0ensodna. | [IporHo3upyroT XxuMHuueckre CBOMCTBA TOMOJIOTOB | § 9: pazmen
TOMOJIOTOB OeH3051a Peakiu okucieHusi TOMOJIOTOB OeH30M1a | O€H30J1a Ha OCHOBE UX CTPOEHUS U 3HAHUS CBOMCTB | 9.4

MIEPpMAaHIaHaTOM KaJlisd B PA3HLIX CpCaax.

Peakmuu 21eKTpOPUITBHOTO 3aMEIICHHUS

MIPOU3BOIHBIX OeH3ora.
OTpunaTenbHbIA WHIYKTUBHBIN
s dexT. OTtpuniarenbHbINH "

MOJIOKUTEIBHBIA ME30MEPHBIN 3P (DEKT.

OpueHTaHThI MepBOro pona.
OpueHTaHThl BTOPOTO pPoJa.
Hemoncmpayus. PanukansHoe

OpoMHpOBaHKE TOJIYOJIA.

Jlabopamopnbwtii onvim. S. JleiicTBue

OeH3zoua.

JlatoT cpaBHUTENIbHYIO XapaKTEpUCTUKY OeH301a U
TOJIyOJIa.
CpaBHuBaOT: 1) OpHEHTaHTHl MEPBOrO poja MU
OpPUEHTaHTBhl BTOPOTO POAA; 2) OTPHULATENbHBIM U
MOJIOKUTEIBHBIA Me30MepHBIE AP (HEKTHI.
3anuchIBalOT ypaBHEHUS PEaKIIMA.

PaccraBnstor ko3dp¢unmentsl B OBP ¢ nmomomnisio
METOAa  JJEKTPOHHOTro  OajaHca,  IOKa3blBas
OKHCJIEHHE TOMOJIOrOB OEH301a.

BrimonHsoT 1a00paTOpHBI ONBIT ¢ COOJI0IEHUEM
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NepMaHraHara Kajiuvs Ha OCH30II U

NpaBUJ TEXHUKM O€30MacHOCTH, HAOIIOAAIOT H

TOJIyOJI OIMCHIBAIOT €r0
60 Jpyrue apomaTH4eckue KonzgencupoBanuble  apomaruyeckue | 3HAKOMSTCS C apOMaTHMYECKUMHU COeIWHEHUusMH, | § 9: pa3men
COETMHEHUS COETUHEHMUSI. HekonaencupoBaHHble | COCTOSIIIMMU U3 IBYX M Ooisiee UMKIOB (HadTamuy, | 9.5
apoOMaTHYECKHE COEIMHEHUs aHTpALICH) u HEKOHJICHCUPOBAaHHBIMU
apOMaTUYECKUMH COCTUHEHUSIMU
61 [Tonydyenue u npuMeHeHue [Tomyyenue  apenoB. IIpumenenue | COCTaBIAIOT YpaBHEHUsI IMOJTy4YeHUs OEH307a U § 9: paznen
apeHoOB apeHoB rOMOJIOTOB O€H30171a. 9.6,9.7
VYcraHaBiIMBaOT 3aBUCUMOCTb MEX/1Y CBOMCTBAMHU
apEHOB U UX IPUMEHEHUEM.
XapakTepusyroT OCHOBHBIE HaIpaBIICHUS
MCIOJIb30BaHUsl OEH30J1a 1 €T0 TOMOJIOTOB
62— | I'eneTnueckas CBs3b MEKIY I'enernueckas CBSI3b Mexnay | I pynnosas paboma. Y cTaHaBIMBAIOT
63 YIJI€BOIOPOIaMU YIIEBOIOPOAAMHU T€HETUYECKYIO CBA3b MEXAY KJIacCaMU
YIIEBOIOPOAOB, KOHKPETU3UPYIOT €€
COOTBETCTBYIOIIMMH YPABHCHHUSIMHU PEAKITUH.
[TpuMeHsIOT 3HaHUS O KaYE€CTBEHHBIX PEAKITUIX
YIIEBOJOPOAOB U UX UACHTHU(PUKAIIUU
64 Pemenue 3amau no teme Pemenue 3a1a4 1o teme | OG00IIAIOT U CUCTEMATU3UPYIOT CBEACHUS O §O:
«ApomaTuyeckue «ApomaThyecKue yrieBo0pOIbl» CTPOCHHH, CBOWCTBAX, MOJYYCHUH U IPUMEHEHUU | pa3/aelibl
YTJIEBOJOPOABD) YTJIEBOJOPOJOB. 9.1—9.7

BremmomnusioT YIIPAKHCHUS HA COCTABJICHUC
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peaxkiuii C y4acTUEM YIJIEBOJOPOIOB Pa3HbIX
KJIACCOB, a TAK)XK€ peaKUui, WIITOCTPUPYIOLIUX
TEHETHUYECKYIO CBS3b MEXy KJlIaCCaMU
YIJI€BOAOPOAOB.

Pemarot pacy€THble 3a/1a4M HA YCTAHOBJICHUE
XHUMUYECKOH (OpPMYIIbI BELIECTBA 0 MAaCCOBBIM
JIOJISIM 3JIEMEHTOB U MPOJYKTaM CrOpaHMsl U Ha

BBIXO/[ IPOAYKTa p€aKnun

65 Konrtpoabnas padora 3 Brmonustor 3aganus no teme «Lluknnueckue
o teMe «{uxinueckue YIIIEBOIOPOABI»
YTJIEBOOPO/IBI»
66 [IpuponHslii ra3 u apyrue CocraB npupogHOro rasa. PynHuunble | XapakTepu3yrT cOCTaB IPUPOJHOro rasa, npasuia | § 10:
TOpIOYHE ra3bl Y KOKCOBBIE T'a3bl rpaMOTHOTO TIOBEZICHUS M 0€301acHOro o0paleHus | pa3aen
C Ta30M B OBITY M Ha MPOU3BOJICTBE 10.1
67— | Hedtb u e€ nepepabotka dusnueckue CBOMCTBA He(pTH. | XapaKTepU3yIOT COCTaB U CBOMCTBA HEPTH. § 10:
68 [Teperonka, W nepBuyHas | Jlemaror coobmieHuss 00 HCTOpUU TmepepaboTKH | pa3jen
nepepaboTka He(Tu. | HEPTH. 10.2
Pextudukarnuonnas KosloHHA. | [IpuBoAT mosTanHyro cxemy nepepaboTKu HeTH.
Bropuunass ~ mepepaGotka  HedTu. | CpaBHHBAIOT OCHOBHbIE (ppaKuu HEPTH.
Kpekunr. Tepmuueckuit u | Harot CPaBHUTEIbHYIO XapaKTEPUCTUKY

KaTaJIMTHYECKUH KPCKHUHTI.

Jeronanms. JleTtoHanimoHHasi CTOMKOCTh

TEPMHUYCCKOMY U KATATUTUICCKOMY KPCKUHTIY.

OOBACHAIOT NpUHIUN  paboThl  OEH3MHOBOTO
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O0ensuna. OxranoBoe uncino. OKTaHOBas

mkana. Pudopmunr. Ilpumenenue
HedrenpoaykToB. PekTndukannonHbe

ra3bl

IBUTATENS.

JlatroT  ompeneneHuss  MOHATUH  <«JICTOHALUS,

«I€TOHALIMOHHAsA CTOMKOCTh O€H3UHAY, «OKTAaHOBOE
YUCIO» U «PUPOPMUHI».
XapakTepusyroT

COoCTaB n HCITIOJIB30BAHUEC

MOIYTHBIX HE(PTIHBIX Ta30B

69 TBEpnoe TormmBO Buner TBEpmoro TtorumBa. YienbHas | XapakTepusyroT: 1) BUIbI TBEPAOIrO TOILINBA; 2) § 10:
teriota cropanus (YTC) ocHoBHBIX | yaenbHyto Temiory cropanus (YTC) ocHOBHBIX pazzen
BUJIOB TOIUIMBA. «YCIIOBHOE TOIUIMBOY. | BUJIOB TOILINBA; 3) MACCOBBIC IO OCHOBHBIX 10.3
@pakuuu KAMEHHOYT'OJIBHOW CMOJIBI AJIEMEHTOB KaMEHHOTo yris; 3) ¢pakuuu
KaMEHHOYTOJIbHOM CMOJIBI
70 Ypok-koHpepeHIus IIpuponusie UCTOYHUKY | [ pynnosas paboma. Xapakrepu3yloT coctaB u | § 10:
«IIpupoiHbIE UCTOUYHUKHI YTJIEBOJIOPOIOB OCHOBHBIE  HAINpaBJICHUS  MCIOJIb30BAaHUS U | pa3zeiibl
YTJIEBOJIOPOIOBY nepepabotku  Hedtn, npupogHoro raza u | 10.1—10.3

KaMEHHOTO YIJIA.

["'OTOBAT Npe3eHTaluu U COOOLICHHS Ha TEMY
«[IpupoaHbIe ICTOYHUKYU YTIIEBOAOPOIOB.
3aciaymMBalOT  MOATOTOBICHHOE  OJHUM W3
yyaluxcst cooOIIeHue, 00CyKIatoT U JIOTOJHAIOT
€ro; JEMOHCTPUPYIOT IPE3EHTAlMM Ha JIaHHYIO
TEMY.

CocTaBisioT MMaMsATKY «HpaBI/ma 9KOJIOTHYCCKH
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IPaMOTHOTO TIOBE/IEHUsI M 0€3011aCHOTO OOpaIICHUS
c

He(TEenpoayKTaMU U Ta30M B OBITY U Ha

IIPOU3BOJICTBE»
71 Pemenue 3amau 1o teme Pemenue 3agau mo teme Pemraror 3agaun mo teme § 10:
« IIpupoiHbIe UCTOYHUKHI «IIpuponnsie UCTOYHMKH | « [IpupoaHbIe HCTOUHUKHU YTIEBOAOPOIOB) paziensl
YIJIEBOJOPOIOBY YTJIEBOAOPOIOBY» 10.1, 10.3
72 I'anmorenzameniénnbie Moso-, Jid- u | JlaroT cpaBHUTENbHYIO XapAaKTEPUCTUKY pa3inuHbIX | § 11:
YTJIEBOJIOPOIbI CTPOCHHE U MOJIUTAJIOT €HITPON3BOTHBIC BHJIOB TAJIOT€H3aMEILIEHHBIX YTJIEBOIOPOIOB. pazziensl
¢bu3nveckne CBONCTBA YTJIEBOJOPOIOB. Cwmemannsie | CocTaBislOT CcXeMy U3MeHeHusi Temneparypsl | 11.1,11.2
rajJjOreHONpPOU3BOIHBIE YIJIEBOJOPOJOB. | IJIABJCHUS M  KUIEHUS  TajJOreH3aMEelIeHHBIX
®dusnueckue CBOMCTBA | YIJIEBOJIOPOJOB.
rajJjioreH3aMemEHHbIX YIIIeBO0poAoB | PaccmarpuBaroT raJIoreH3aMeIeHHbIX
YIIJIEBOAOPOIOB
73 XHUMUYECKUE CBOKCTBA XUMHYECKHE CBOWCTBA TaIOTeHANKAHOB | OOBSACHSIOT XUMHYECKHE cBomictBa | § 11:
raJIoreHAJIKaHOB (peakiuu 3aMeIIeHUs U OTIICTUICHUS ) raJIOTeHAJIKAHOB. paszzaen
3anuchIBatOT COOTBETCTBYIOLIHE ypaBHeHus | 11.3
peakuuu
74 XuMHYECKHE CBOMCTBA XuUMHUYeCKHe CBOMCTBA TaIOTeHAIIKEHOB | OOBICHIIOT XUMHUYECKHE cBoiicta | § 11:
raJloreHaJIKEHOB (peakuuu  TPHUCOEAMHEHUS U | TaJOTE€HAJIKEHOB: 1) MpUCOENIUHEHHs TaJOTe€HOB W | pa3feln
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MOJIMMEPU3AIIUN ) rajoreHOBOJI0POJIOB; 2)  nonaumepuzauuu | 11.4
rajloreHaJIKEHOB.

75 [Ipumenenue [Ipumenenue rajoreH3aMenéHHbIX | XapaKTepU3yroT OCHOBHbBIE HanpasieHus | § 11:
rajloreH3aMeEHHbIX YIIIEBOIOPOAOB MCII0JIb30BaHUs rajloreH3aMelIEHHbIX | pa3/ien
YIII€BOJ0PO/IOB YTJIEBOJIOPOIOB 11.5

76 Pewenue 3amau o reme Pewenne 3a1a4 o TeMe | Pemaror 3aauun 1o reme «YTIieBoJOpOIbD)

«YTeBoaopoab» «YTIeBOJOPOIBI»
77 Konrtpouabnas padora 4 BhINONHAIOT 3a1aHus 110 TEME «Y TIIEBOLOPOIBI» §4—11:
10 TeMe «YTJIEBOJOPOIbI»
Tema 3. Kucsiopogocoaep:kamnue opranndeckue coequnenus (34 4)
78 OO01mas xapakTepucThKa Cocras CIIUPTOB. Homenkiarypa | OnpenensitoT NpuHajIeKHOCTh OPraHUYECKOro § 12:
cnuproB. Ouznueckue CIIUPTOB. OpnHOaTOMHBIE, | COEIMHEHHUS K KJIACCy CIIUPTOB. pa3esbl
CBOMCTBA CIIUPTOB JIBYyXaTOMHbIE, TpEXaToMHble CcHUPTHI. | [[porHo3upyroT ¢u3nyeckue cBOWCTBa CIUPTOB. 12.1,12.2

HepBI/ILIHLIC, BTOPUYHBIC U TPCTHYHBIC

CIIMPTHI. MHoOroaToMHEBIE CIINPTHI.

Huknnueckue cnupThl. ApOMaTHYECKHE
CBOMCTBA

CIIUPTHL. Puznueckue

CIIUPTOB. MexmoneKysipHbIe
BOJIOPOJHBIE CBS3H.
JlaGoparopHbie ONBITHI. 6.

[Toctpoenue Moaelen MOJIEKYJT

O000mar0T 3HAHUA U JEJAI0T BBIBOJEI O
3aKOHOMEPHOCTSIX CTPOCHUS U XapaKTepe
U3MeHEeHHs QU3NIECKHUX CBOICTB B
TOMOJIOTHYECKOM PsITy aJKaHOJIOB.
HabmromaroT 1 ONMKUCHIBAIOT XUMHYECKHI

SKCIICPUMCHT
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HU30MEPHBIX CIIUPTOB. 7.

PacTBOpHMOCTB pa3HBIX CIUPTOB B BOJE

79—80

XUMHYECKHAE CBOMCTBA

CIIUPTOB

KucnorHeie CBOMCTBa CIIUPTOB.
AJTKOKCHIBI (asKOTOJIATHI).
Bzaumoneiicteue CIIUPTOB c
rajJjoreHoBOI0POJIaAMHU.

BuyTpuMonekymspHas — aeruaparanus
CIIUPTOB. Y CTOWYUBOCTD
kapOokatnoHoB. IlpaBuno 3aiinesa.
MexxMonexynsapHas JeruapaTalus

cuptoB. [Ipocteie 3dupsl. CioxHbIe

Peakuus sTepudUKaIIHN.

3¢upsI.

Oxwucnenue MNEPBHUYHBIX W BTOPHUYHBIX

CIIUPTOB. Kommiekcoobpa3zoBanue
MHOT'0QTOMHBIX CIIUPTOB.
KavecTBeHHas peaxuus Ha
MHOTOaTOMHBIE CITUPTHI.
Jlemoncmpavus. Peakuus
W30IIPOIUIIOBOTO cnupra c
XJIOPOBOZOPOJIOM.

Jlabopamopnwie Onbvlimbl. 8.

OxwucieHre ponanoia-1 u nponaxoia-

[TporHo3upyr0T XUMHUYECKHE CBOMCTBA CIIUPTOB Ha
OCHOBE OCOOCHHOCTEH UX CTPOCHHS.
[TonTBepknaroT oOIIME U OCOOCHHBIS

CBOICTBA CIIUPTOB M UX TOMOJIOTOB
COOTBETCTBYIOILIUMU

YpaBHEHUSMHU PEaKIUil.

CpaBHMBAIOT MTOHSTHUSA:

1) «BHYTpUMOJIEKYJISIpHAs JIErHMAPATALUAS u
«MEXMOJIEKYISIpHAs ACTUIPATAIUY;

2) «rpocThie 3PUPBI» U «CIOKHBIE 3(PUPBI».
PaccraBmsiror  k03pPUIIMEHTHI B peakmmsx
OKHCIICHHs TIEPBUYHBIX M BTOPUYHBIX CIUPTOB C
MIOMOILBIO METO/A JIEKTPOHHOI0 OajaHca.

HpOBO,Z[HT, Ha6J'IIO,Z[aI-OT U OMNHKCBIBAIOT XUMHUUYECKUI

AKCIEPUMEHT

§12:
pasnen

12.3
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2. 9. Peakumus  HykiIeo(pUIBLHOTO

3amenienust crnuprta. 10. Oxucnenue

cnupra  auxpoMaroMm  kamus. 11,

Honodopmuas peakius

81 [Tonydyenue ciupToB [Tomyyenue cniupToB 3anuchIBalOT ypaBHEHMs] peakuuit mnomydeHus | § 12:
OJIHOATOMHBIX M MHOI'OQTOMHBIX CIIUPTOB paszznen
12.4
82 IIpumeHeHue ciupTOB [TpumeHeHune coupToB. XOJECTEPHUH. | Y CTAHABJIMBAIOT 3aBUCUMOCTb MEXIY CBOHCTBamMH | § 12:
CuBymiHble Macia CIIUPTOB U UX IPUMEHEHUEM. paszznen
XapakTepus3yloT naryOHbIe MOCIeICTBUS 12.5
aJIKOT 0JIN3MaA.
XapakTepu3yroT OCHOBHBIE HanpaBJeHUs
HCIIOJIb30BaHUsl TOMOJIOTOB CIMPTOB B Pa3HBIX
OTpacisax
83 MHoOroaroMHsle CIUPTHI KommnnekcoobpazoBanue ['oToBAT cooO1IeHUs Ha TeMy «MHOTroaToMHbIE
MHOT0aTOMHBIX CHUPTOB. | CHUPTHI».
KauecTBennas peakuus Ha | 3acaylIMBalOT  MOJATOTOBJIEHHOE  OJHUM U3
MHOT0aTOMHBIE CITUPTHI. yyaluxcst cooOIIeHue, 00CyKAal0T U JOMOIHSIIOT
Jlabopamopnuie onvimol. 12. | ero.  XapakTepusyroT 0COOEHHOCTH
Bsaumoneiicteue MHOT'OQTOMHBIX | MHOTOaTOMHBIX CITUPTOB.

CIIUPTOB C THUAPOKCHMIOM Menu. 13.

OO6Hapy’keHue TIIMKOJIBHOrO (pparMeHTa

[TpoBonsT, HAOMIOAAIOT W OMUCHIBAIOT XUMHUYECKUIN

HKCIEPUMEHT
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B TJIMLICPHUHC

84 Pewenue 3amad o reme Pemenue 3anau no teme «CriupTs» Pemarot 3agauun no teme «CriupTs» §12:
«CrupTh» pas3zesbl
12.1—12.5
85 OOm1ast xapaKTepUCTHKA OpnHoaTromHBIE, JIByXaTOMHBIE U | PaznuyaroT cnupThl U PEeHOIIBI 10 hopMyam. § 13:
¢benonoB. dusznueckue Tpéxatomuble (enonsl. Homenknarypa | JlaroT Ha3BaHus BeliecTBaM 10 HOMEHKIIAType pas3zesbl
cBolicTBa (DEHOJIOB (dbeHoIoB. Ousnyeckue cpoiictBa | MIOTTAK. 13.1, 13.2
denona. Y cTaHaBIMBAIOT 3aBUCUMOCTh MEX]y CBOMCTBAMU
Jlabopamopnuie onvimul. 14. | ¢peHona u ero NpUMEHEHUEM
PacTBOpUMOCTh U KHCIIOTHO-OCHOBHBIE
cBoiicTBa (peHosa
86 XUMHYECKHUE CBOMCTBA Kucnorusie CBOMCTBa ¢denomnoB. | [IporHo3upyroT XuMudeckue cBoicTBa penoma na | § 13:
(benosoB OeHonaTel.  bpomupoBanme (eHoma. | OCHOBE 0COOSHHOCTEH CTPOCHHMSI €T0 MOJICKYJIBI U paszaen
CpaBHeHue OpomupoBaHMs Oe€H30Ja WU | B3aMMHOTO BIMsSHUS aTOMOB B Hel. [loaTBepxxnator | 13.3

¢enona. HutpoBanue ¢denomna.
Oxkucnenne ¢enona. Boccranopienue
¢denoma. OOpa3oBaHHE KOMIUIEKCHBIX
coenuHeHuil ¢ xuopuaoMm xeneza(lll).
KauectBeHHast peakiius Ha EHOJIBI.

Jlabopamopuuie onvimol. 15.
bpomupoBanue ¢penona. 16. Oxucnenue

¢denonoB. 17. KauecTBeHHas peakuus

3TH MPOTHO3bI COOTBETCTBYIOLIMMH YPAaBHEHUSIMU
peaKkuui.

XapakTepu3yroT peakuu dIEKTPOPHIEHOTO
3aMellleHus B OEH30JbHOM KOJIBIIE.

CpaBHHBalOT OpoMHpoBaHME O€H30I1a U (eHoa.
[TpoBoasAT, HAOMIOAIOT U OMUCHIBAIOT XUMHUYECKHI

AKCIIEPUMEHT
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Ha (EHOITBI

87 CpaBHEHUE XUMUYECKUX CpaBHuTtenbHas xapakrepucTuka | CpaBHUBAIOT XMMHUYECKUE CBOWCTBA OJTHOATOMHBIX | § 13:
CBOMCTB OJJHOATOMHBIX CBOICTB 3TaHOJa U PeHona CIUPTOB U (eHoa. paszznen
CIUPTOB | (eHoIIa CpaBHUBAIOT KUCJIOTHBIE CBOMCTBA 13.4

THJIPOKCHIICO/IEPKALLUX BELECTB: BOJIbI, OHO- U
MHOTOaTOMHBIX CIIHPTOB, (peHOIa
88 [Tonydyenue u npuMeHeHue [Tonyyenue  denomoB. KyMonbHBINM | 3aMUCHIBAIOT  ypaBHEHUS peakiuid mojydeHus | § 13:
(dheHonoB croco0 MOJTy4eHUs (denomna. | ¢peHona. paszensl
[Mpumenenne gpenonos. bakrepunuanas | XapakTepusyroT OCHOBHBIE HanpasyeHus | 13.5, 13.6
AKTUBHOCTH (PEHOJIOB UCTIOJIB30BaHUs (PeHOA.
XapakTepusyroT MpaBuia YKOJIOTHUECKOM
0e30macHOCTH Mpu padoTe ¢ GEeHOICOASPIKAMUMHU
OBITOBBIMU IIpENIapaTaMy U MaTepualaMu

89 Pemenue 3ana4 no reme Pemenue 3anaq no reme «DeHONBI Pemaror 3amaum no teme «PeHOIBI» § 13:

«DeHOoIbD) pa3nelnl
13.1—
13.5

90 OO1m1ast XxapakTepUCTHKA U KapOonusbHble coequHeHus. | OnpenensoT NPUHAJIEKHOCTh OPraHU4YECKOIO § 14:
¢u3nyeckre CBONCTBA Homenknarypa anpAerusioB 1 KETOHOB. | COEIMHEHUS K KIJIACCy allbJIETUI0B WM KETOHOB. pa3neinl
aJIbJIETUIOB U KETOHOB Dusnyeckue cBoiicTBa anpaerngoB u | OOOOMIAIOT 3HAHUSA U IEJIAOT BHIBOILI O 14.1, 14.2

KETOHOB. CpaBHeHHE TeMIIeparyp

KHIICHUS CIIMPTOB U AJIbACTHUIOB.

3aKOHOMEPHOCTIX CTPOCHHA U XapaKTEpE

U3MCHCHUA (1)I/I3I/I‘-ICCKI/IX CBOICTB B
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Hemoncmpayuu. [TapocTepkHEBBIE

TFOMOJIOTUYCCKOM pAAY aJIbACTUA0B UJIM KCTOHOB.

MOJEIM  MOJIEKYJ  albJerujoB U | MoAenupyroT CTpOEHHE MOJIEKYI albAETUIOB U
KETOHOB KETOHOB

91—92 | Xumunueckue CBONCTBA Crpoenue MOJIEKY anpaerugoB. | [[porHo3upu3yoT XHUMHUYECKHUE CBOMCTBA § 14:

QJIbJIETUJI0B U KETOHOB Peaxiuun HYKJICO(QHUIIBHOTO | aJIbJIETHI0B M KETOHOB HA OCHOBE OCOOCHHOCTEH MX | pa3ien

npucoenuHenus. lIpucoenunenune K | ctpoeHus. [IoaTBEPKAAIOT 3T POTHO3BI 14.3
anbpleruiaM  BOJbl U CIHPTOB. | COOTBETCTBYIOIIMMH YPAaBHEHUSIMH PEAKIUH.
['uppaTel-reMauoibl. [Tonyaneranu. | YKa3pIBarOT TUII XUMUYECKON PEAKIIUU.
Aneranu. [Ipucoenunenue K | XapakTepu3yloT peakiuio HyKIeo(HUIbHOTO

aNloIeTUAAM TUIAPOCYIb(UTAa HATPHUSL.
Boccranosnenue QJIbJIETU/I0B.
OxucneHue anbJerujjoB U KETOHOB.
Peakuun TIOJTMKOH/ICHCAITIH U
MOJIMMEPU3ALINH. KauecTBeHHbIE
PEaKIMU Ha ajJbJAETH/Ibl: C THAPOKCHIOM
menu(Il), ¢ ammHayHBIM pacTBOpPOM
OKcHJa cepedpa u ¢ (PyKCHHCEPHUCTOU
KHMCIJIOTOM.

JlaGopaTopHbie onbIThl. 18. Peakius
«cepedpsHOro 3epKanay. 19.
OxuciieHue aabJETHIIOB THAPOKCHIOM

meu(1l). 20.

MPUCOSANHCHUS K KApOOHMIILHBIM COCTMHCHUSIM.
XapakTepusyroT PeaKkIuio MOJIUKOHICHCAIINH.
XapakTepus3yroT PeaKkuio MOoJIMMepH3aIiH.
[IpoBonsaT, HAOMIOJAIOT U OMUCHIBAIOT XUMUYECKUIN
IKCIIEPUMEHT.

Pacnio3Hatot anbaeruibl 1 KETOHbI OIBITHBIM

HYTéM, HCIOJIb3YA KaYCCTBCHHBIC PCAKIIUUN
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JucrponopuuoHUpOBaHKe

dopmanpaernma. 21. KauecTBeHHas
peaxuus Ha aJIbJICTUIBI c
(YKCHUHCEpHUCTON  KHCJIOTOH. 22,

HNonodopmuas peakius Ha alleToH

93 [Tonyyenue u npumMeHeHue [lonyuyenne anpaeruoB: OKUCIEHHE | 3alIUCBHIBAIOT YPABHEHUS pEaKLMi MOIyYEHUS § 14:
QJIbJIETUJIOB U KETOHOB YIJI€BOIOPOAOB, TUIPOJIU3 | aJbJETHAOB U KETOHOB. Y CTAHABINBAIOT pas3zesbl
reEMUHAIbHBIX JUTAJIOr€HAJIKAHOB. | 3aBUCUMOCTb MEX/1y CBOMCTBAMHU aJbJETHIOB U 14.4, 14.5
[lonyuenne  keroHOB.  Pa3noxkeHue | KETOHOB U UX IPUMEHEHUEM. XapaKTEPU3yIOT
OapueBbIX WM KaJbIMEBBIX COJIEH | OCHOBHbIE HAIPABJICHUS UCIIOIb30BaHUS
KapOOHOBBIX  KHUCJIOT. IIpuMmeHeHue | ajdbAerua0B U KETOHOB.
aNbJIETH/I0B u KETOHOB. | XapakTepu3yroT MpaBuia YKOJIOTHUECKOI
AHTHCENITHYECKOE neiicTBue | 6e3omacHocTH pu padboTe ¢ GopMaIbIACTHIOM U
dopmanbaeruia bopManbaeruacoaepKaluMy ObITOBBIMU
BEILIECTBAMU
94 Pemenue 3agau no reme Pemenune 3agau mo teme «Anpaeruabl U | O000IIAIOT U CUCTEMATU3UPYIOT CBEICHUS O § 14:
«ANBAETUBI U KETOHBI» KETOHBI» CTPOEHHUH, CBONCTBAX, NOJYyYEHUH U IPUMEHEHUN pas3esnbl
CIIUPTOB, (EHOJIOB U KAPOOHUIIBHBIX COeAUHEHUH, | 14.1—
CPaBHUBAIOT UX. 14.5

CocTaBIIOT ypaBHEHHUS PEAKIUI C yUaCTUEM
MpeJICTaBUTENeN pa3HbIX KIacCOB CIIUPTOB,

(heHoI0B 1 KapOOHUIIBHBIX COSTMHEHUH.
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3anuchIBaIOT ypaBHEHUS PEAKIM,
WUTIOCTPUPYIOIIMX T€HETUYECKYIO CBSI3b MEXY
M3YYEHHBIMH KJIACCaMU COEITMHEHUI.

Pemraror 3aa4u I10 TEMC ((AJ'II)I[el"I/II[BI N KETOHBI»

95 IIpakTuyeckas pabora 4 [IpoBomAT  XMMHUYECKHE  OSKCHEPUMEHTBI  C
«CnupTel. @EHOJBI. COOJTIO/ICHHEM TIPABUJI TEXHUKH OE30MAaCHOCTH IMPH
Anpnerunsl. Ketonsn» pabore ¢ nabopaTopHbIM 00OOpyJOBaHHUEM U

HarpeBaTeIbHbIMU npubopamu, a TaKXe
XUMUYECKUMH  pPEaKTUBaMH.  ODKOHOMHO |
9KOJIOTUYECKH rPaMOTHO oOparatorcs c
XUMUYECKUMH PEAKTHUBAMHU.

OKCIIEepUMEHTAIBHO  UJICHTUDUIUPYIOT  BOJHBIC
pacTBOpBI 3TaHOJNA, TIHWIEPHHA, (Qopmanbaeruaa
sTaHals | eHoa.

HabmroiatoT caMoCTOSITENNIbHO MPOBOIUMBIE OTIBITHI,
3aMMCBIBAIOT COOTBETCTBYIOIINE YPaBHEHUS
peakiuii. DUKCUPYIOT pe3ynbTaThl HAOIIOEHUN 1
(hOpMyYITUPYIOT BBIBOJIBI HA X OCHOBE

96 Kourpoabnas padora S Beinonsstor 3aganus no teMe «Crnupthl. OeHOMbI.
1o Teme «CnupTsl. OEHOJIBI. Anbaeruasl. KeTroHb»

Anbpernnpl. KeToHbI»
97 OO6m1ast XxapakTepucTruKa CtpoeHne  MOJIEKYJBI  KapOOHOBBIX | ONpeaensoT NPUHAIIEKHOCTh OPTAHUIECKOTO § 15:

67




KapOOHOBBIX KUCJIIOT.
PaznooOpasue u puznyeckue

CBOMCTBaA Kap6OHOBI>IX KHUCIIOT

kucnor.  KapOokcunpHas — rpymma.
['omonornueckue psiibl  KapOOHOBBIX
KHCJIOT. Uzomepus KapOOHOBBIX
kucior. umepsl. BomopomHasi CBsI3b.
PaznooOpazue KkapOOHOBBIX  KHCIIOT.

®usnyeckue CBONCTBA KapOOHOBBIX

KHCJIOT.
Jlabopamopmuvie Onvlimul. 23.
[TocTpoenne MoOJeIIeH MOJIEKYJI

W30MEpPHBIX KapOOHOBBIX KHUCJIOT H
cnoxHbIX d¢upoB. 24. CpaBHEHHE
pPacTBOPUMOCTH KapOOHOBBIX KHUCIOT H

HUX COJIEN B BOJIE

COCIMHEHUS K KJIACCY U ONPENEIEHHON IPyIIIe
KapOOHOBBIX KUCIIOT.

Y cTaHaBIMBaIOT 3aBUCUMOCTD (DU3HUECKUX
CBOICTB KapOOHOBBIX KHCIIOT OT CTPOEHUS UX
MOJIEKYIL.

O06001Iar0T 3HaHUS U JENAI0T BBIBOJBI O
3aKOHOMEPHOCTSIX CTPOEHUS U XapaKTepe
M3MEHEHUs (PU3HUECKUX CBOWCTB B
TOMOJIOTUYECKOM PsiAy KapOOHOBBIX KUCIIOT.
Ha ocHOBe MEXIIpeIMETHBIX CBS3€H ¢ OnMonorueit
PacKpbIBalOT OHOJIOTHYECKYIO POJIb HEKOTOPHIX

Kap6OHOBLIX KHCJIOT

paszaensl

15.1,15.2
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98— | Xumuueckue cBoicTBa XUMHUYECKUE CBOMCTBA IMpeAcibHbIX | [IpOrHO3UpPYIOT XMMUYECKHE CBOMCTBA § 15:
99 IIPEACIIBHBIX OJTHOOCHOBHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. | KAPOOHOBBIX KHCJIOT HA OCHOBE OCOOCHHOCTEH pazzensl
KapOOHOBBIX KHUCIIOT Peakiun HyKI€0(pUIBHOTO 3aMEIICHHs. | CTPOSHUS UX MOJICKYJI. 15.3,15.4
Kucnorusie cBoiictBa. KapOokcunat- | IlogrBepxaaroT 3T NPOrHO3bl COOTBETCTBYIOIIUMU
HOH. Jenokanuzanus T-CBSI3U. | YPABHEHUSIMU PEAKIIU.
Mexanusm peakuuu dTepudukanyuu. | [IpoBoasT aHamoruu Mexay KiacCupUKanuen u
Cuna raJIOTeH3aMEIEHHBIX | CBOMCTBAMU HEOPIaHUYECKUX U OPraHUYEeCKUX
KapOOHOBBIX ~ KHUCHOT.  OcoOeHHbIE | KUCIIOT.
CBOMCTBA MYPaBBbUHOW KHMCIIOTHI. XapakTepu3yroT 0COOEHHbIE CBOMCTBA MypaBbHUHOMN
Jlabopamopnuie onvimul. 25. | KHCIIOTHI.
Kucnorusie CBOIICTBa yKkcycHOH | CpaBHUBAIOT CHIIy TaJIOT€H3aAMEIEHHBIX
KUCIOTBL. 26. Peakuus sTepudukanuu. | NpeaeabHbIX KApOOHOBBIX KUCIIOT.
27. OOHapykeHHE YKCYCHOW KHUCIOTHI | HaGmrogaroT u onuchiBalOT XUMUYECKUN
(kauecTBEHHAas peakIlys Ha aleTaT-uoH) | AIKCIEPUMEHT
100 Oco6eHHOCTH XUMUYECKUX OCOOEHHOCTH XMMHYECKMX CBOWCTB | XapaKTepu3yrT XMMHUYECKHe CBOWCTBA IaBeneBoi | § 15:
CBOMCTB NPEAEIBHBIX IIpEIENbHbBIX JIBYXOCHOBHBIX | KHUCIJIOTBI. 3anuchIBarOT COOTBETCTBYIOILIUE | pa3zel
JIByXOCHOBHBIX KapOOHOBBIX KapOOHOBBIX KHCJIOT. | YPABHEHUS PEAKIIUN. 15.5
KHUCJIOT JHexapbokcunupoBaHue nraBesneBo | OTMedarT 0COOEHHOCTH XUMUYECKHX CBOWCTB
KHCIIOTBI. IpeeNbHBIX IBYXOCHOBHBIX KAPOOHOBBIX KHUCIIOT.
Jlabopamopuuvie onvimol. 28. | [IpoBoasT W  OMNHUCHIBAIOT XUMUYECKUN

CpaBHeHHE CIIOCOOHOCTH K OKHCIICHHUIO

MYpPaBbUHOM, IIABEJIIEBOM W YKCYCHOU

AKCIEPUMEHT
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kucioT. 29. KauecTBeHHast peakius Ha

HIaBCJICBYIO KUCIIOTY

101 Oco0EHHOCTH XUMUYSCKUX OCOOEGHHOCTH XHMHYECKHX CBOMCTB | OTMEUarT 0COOCHHOCTH XMMHUYECKUX CBOKCTB § 15:
CBOMCTB HEIPEAEIIbHBIX HEIpeAeNIbHbIX OJIHOOCHOBHBIX | HENPEIEIbHbBIX OJHOOCHOBHBIX KUCIIOT. pazzen
OJIHOOCHOBHBIX KapOOHOBBIX KapOOHOBBIX KHCIOT. AkpuioBasi | XapakTepU3ylOT XUMUYECKHE cBoiictBa | 15.6
KHCJIOT KucinoTa. Peakius 37eKTpoQUIBHOTO | HEMPEAEIbHBIX OJHOOCHOBHBIX KHCJIOT Ha MPUMEpPE

MIPUCOETUHEHMUS. Wuruburop | akpuiIoBOil KUCIIOTHI.

MOJIMMEPU3ALUU. I'uapoxuHOH. | 3anuChIBalOT COOTBETCTBYIOIINE YpaBHEHUS
[TonmumeTrnnmerakpunar. Oprerekio | XMUMUYECKUX peaKiuil

(nnexcurnac)

102 Oco0eHHOCTH XUMHYECKUX Oco0eHHOCTH XMMHUYECKHMX CBOWCTB | XapakTepU3yIOT PEaKIUu dIEKTPOPUILHOTO § 15:
CBOMCTB apOMaTHYECKUX apoOMaTHUYECKUX KapOOHOBBIX KHCIOT. | 3aMeleHUs] OEH30MHOM KHCIOTHI. pazzen
KapOOHOBBIX KHCJIOT Peaknun aneKTpodmIbHOrO | OTMEUYaroT 0COOCHHOCTH XMMUYECKUX CBOMCTB 15.7

3aMeleHus. MI3MeHeHne KHUCIOTHOCTH | apOMAaTUYECKUX KHCIIOT.

apoMaTHYecKHuX KucioT. TepedraneBas | PaccMaTpuBarOT mpakTUYECKOE 3HAUCHUE
KHCIIOTA. MOJIMATHIICHTIIMKOJIbTepe)TanaTa 1 IaBcaHa
[MommayTrnenrnukonbpTepedTanar.

JlaBcan

103 [Tonyuenue kapOOHOBBIX [Tonyuenne  kapOOHOBBIX  KHCHOT. | O000OmAIOT CcMOCOOBl TOMy4YeHHs KapOOHOBBIX | § 15:
KHUCJIOT IIponiecc MoncanTo. [I{e104HOM | KUCIIOT. paszen

rugposns 1,1,1-TpuranoreHankanoB 3anuchIBalOT COOTBETCTBYIOIINE ypaBHeHus | 15.8

XUMHYECKUX PEaKIUn
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104 | Menuko-6nonornyeckoe Menuko-Ononoruueckoe 3HaueHHe U | XapaKTepU3yrT MeTaboJIMThl OpraHu3Ma uenoBeka | § 15:
3HAQ4YE€HHE U PUMEHEHHE NpPUMEHEHHE  KapOOHOBBIX  KHCIOT. | — YKCYCHYIO, SHTAPHYIO U ()yMapoOBYIO KHCIIOTHI. paznen
KapOOHOBBIX KHCIIOT [Mukn KpebGca. Merabonutsl nukia | PaccMaTpuBaroT UX MeAMKO-OMOJIOTHYECKOE 15.9

KpeOca. MypaBbuHBIH CIIUPT. | 3HAYCHUE
Surapnas KHUCJIOTA. dymapoBas

Kuciora. beH3olHas kucnora. bensoar

HaTpus. AJUIUHOBAs KUCIOTa

105 Pertenuie 3agau mo reme Pemenue 3agau mo teme «KapOGoHoBsie | Pemaror 3amaun o reme «KapOoHOBBIE KHCITOTBIY | § 15:
«KapOoHOBEIE KUCIIOTBD» KHCJIOTBD» pa3esbl

15.1—15.9
106— | ®yHKIIMOHAJIbHBIE [IpousBogHble KapOOHOBBIX KHCIOT. | XapakTepu3yoT Qusnyeckue U xumuueckue | § 16:

107 MIPOU3BOIHBIE KAPOOHOBBIX Auun, wWinu  anuiibHas rpymnmna. | CBOMCTBA XJIOPAHTUAPUIIOB, AMUJIOB, AHTHJIPUJIOB U | pa3/elibl

KHUCJIOT lanorenanruapui. Ju3aMeménnpiil | THOA(UPOB. 16.1, 16.2,
amuz. Anruapuasl.  Tuoagupsl. | PaccmarpuBatoT mMenuko-6uonaoruueckoe 3Hadenue | 16.3
[Tonyuyenue XJIOPAHTHUAPHUIOB. | TPOU3BOIHBIX KAPOOHOBBIX KHCIIOT.
Peakumonnas crocoOHoCTh | HabmomatoT © ONMHMCHIBAIOT XUMUYECKUN
(G YHKIIMOHATBHBIX MIPOU3BOJHBIX | SKCIIEPUMEHT

KapOOHOBBIX KHUCIOT. IlpuMeHeHue u

MEeINKO-OMO0JIOTHYECKOe 3HAUEHUE
NPOM3BOJIHBIX ~ KapOOHOBBIX  KHUCIIOT.
Kapbamu (MoueBuHa).

Jemoncmpayus. O6pazoBanue
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Oumypera mpu pa3noKEHUU MOYCBUHBI.
Jlabopamopusie onvimut. 30. I'uponus

mumetundopmamuga.  31.  [maponus

MoueBUHBI. 32. OCHOBHBIE CBOWCTBa
MO4YEBUHBI. 33. JlesamuHupOBaHue
MOYEBHUHBI

108 CnoxxHbIe AUPBI CroxHblie 3¢huUpHI. Kucnotnsiii | Ha OCHOBE peakuuu srepudukarmu | § 16:
TUAPOIU3 CJIOKHBIX 3(UpOB. | XapaKTepU3yIOT COCTaB, CBOHCTBA M 00JacTu | pa3zien
[]emouHOi THAPOIU3 CIOXHBIA d(QHUP | IPUMEHEHUS CIOXKHBIX dPHPOB. 16.4
— OMBLICHHE. CpaBHUBAIOT KUCJIOTHBIA M IIEJIOYHON TUAPOIIN3
Jlabopamopustit onvim. 34. I'unponus | CIOXKHBIX 3(HUPOB
3TUIaneTaTa

109 | IIpakTu4yeckas padora 5 [IpoBoasT  XMMHYECKHE  BKCHEPUMEHTBl  C

«ITomyuyenue u cBoMcTBa

YKCYCHOU KHCIIOTBI»

COOJIIOJICHHEM IIPAaBUJI TEXHUKH O€30MaCHOCTH IIPH

pabote ¢ sabopaTopHbIM 00OpyIOBaHHEM U
HarpeBaTebHbIMU npubopamu, a  TaKxe
XUMHYECKIMH  PEaKTUBaMH.  JKOHOMHO |
OKOJOTMYECKM  TIPaMOTHO  oOpamiaiorcs ¢

XMMUYECKUMHU PEAKTUBAMH.
OKCHEPUMEHTAIIBHO IOJIy4alOT YKCYCHYIO KUCJIOTY
U TPOBOJAAT pEAKIMM, XapaKTepusywomue eé

XAMHUYECKHE CBOUCTBA.
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Ha6n1011a10T CaMOCTOATCIIBHO ITPOBOANUMBIC OIIBITHI,

3aMHCHIBAIOT COOTBETCTBYIOIIHE ypaBHEHUS
peaknuii. UKCUPYIOT Pe3yJbTaThl HAOIIOJICHUA U

(GbopMyIUpPYIOT BEIBOJIBI HA UX OCHOBE

110 | Pemenue 3aa4y no teme Pemienue 3a/1a4 o teme | Pemator 3agaun no teme «Kucnoponoconepxarmue | § 12—16:
«Kucnoponoconepxaiue «Kucnoponoconepxaiue OpraHUYECKUE COECTUHEHUS»
OpraHUYECKUE COCTUHEHUS OpraHUYECKUE COCTUHEHUS»
111 KounrtpoabHnas padora 6 BhInonHAIOT 3a1aHKs 110 TEME
10 TeMe «Kucnoponoconepxaliye opraHu4ecKue
«Kucnoponoconepxaiue COEITMHEHUS »
OpPraHUYECKUE COCTUHEHUS
Tema 4. A3oTocoaep:kanue oprannyeckue coeqnnenus. I'erepodyHkunonanbubie coefuHenns (21 u)
112 AMUHBI anTupaTHICCKHUE U O6mas dbopmyita aMUHOB. | XapaKTepu3yrT CTpOeHUE, KIIacCU(PUKAIIHUIO, §17:
apoMaTu4ecKue Howmenknarypa amuHoB. IlepBuuHBIE, | ©30MEPHIO U HOMEHKJIATYPY aMUHOB. paszznen
BTOpUYHBIE, TpEeTUYHbBIC amuHbl. | CpaBHUBAIOT TEPBUYHBIE aMUHBL, BTOpU4YHbIE | 17.1
Huknnuyeckue aMuHbI. J{lnamMuHbl aMUHBI U TPETUIHBIC AMHHEI.
MoaenupyroT CTpOEHHE MOJIEKYJT aMUHOB
113 Du3ndyecKue 1 XMUMHUIECKHE ®uznyeckue U XUMHUYECKHE CBOWCTBA | XapaKTEPHU3YIOT MEKMOJIEKYJISIpHbIE BopopoaHsie | § 17:
CBOICTBAa aMUHOB aMHUHOB. MexMmonekynspHble | cBa3u.  CpaBHMBAIOT — TeMIepaTypbl — KHUIIEHUS | pasfel
BOJIOPOJIHbIE CBSI3H. CpaBHeHME | IEPBUYHBIX AMUHOB U CITUPTOB. 17.2
TEMIEpaTypbl KUNEHHs MepBUYHbIX | CpaBHUBAIOT TeMIIepaTypbl KWUIIEHHS H30MEPOB
aMMHOB M cnuptoB.  CpaBHEHHE | aMMHOB
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TEMIIEpaTypbl  KMIICHUS  H30MEpOB

AMHHOB. AHWINH

114

XUMHUYECKHAE CBOMCTBAa aMUHOB

OcHOBHBIE cBoMcTBa aMuHOB. Cuia
aMHHOB u HUTPOCOEIMHEHUH.
HyxneodunbHble CBOHCTBA aMHHOB.
JlesaMuHUpOBaHUE. Peakuus
OpoMUpOBaHUs  aHWIMHA.  Peakums
3JEKTPOPUIBLHOTO  3aMEIICHUs 10
apomMaTU4YecKoMy  Koublly. Peakums

ropeHusi. OKUCIIeHUEe aHUJIMHA.
Jlabopamopnovie onvimot. 35.
PacTBOpUMOCTh U KUCTIOTHO-OCHOBHbBIE
cBoiicTBa aHuiaMHa. 36. OxucieHue

aHunuHa. 37. bpoMupoBaHKUE aHUIIMHA

Ha ocHoBe cocTaBa u CTpO€HHSI aMUHOB
OINKCBHIBAIOT MX CBOMCTBA KaK OPTraHUYECKHUX
OCHOBAHMI.

CpaBHMBAIOT CBOWCTBA aMMHUaKa, METUJIAMUHA,
JIUMETUIaMUHA U TPUMETUIIAMHUHA HA OCHOBE
MPEACTABICHUI 00 AIEKTPOHHOM CTPOCHHH MX
MOJIEKYJ U B3aUMHOM
BJIUSIHUM ATOMOB B MOJIEKYJIE.

CpaBHUBAIOT CBOMCTBA ApOMATUYECKUX AMUHOB Ha
OCHOBE MPEJICTABIICHUH 00 3JIEKTPOHHOM CTPOCHUH
MX MOJIEKYJI M B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIE.

XapakTepusyroT HyKIeo(hUIbHbIe CBOICTBA
IEPBUYHBIX AMUHOB, 3aIIUCHIBAsl YPABHEHUS
peaKkuui.
3anmuchIBalOT YpaBHEHUS peakuui,
XapaKkTepU3yIIInue EKTPOPHILHOE 3aMelleHUE B
MOJIEKYJIE aHUJIMHA.

XUMHYECKUH

HaoOmronaror A OIMCHIBAIOT

AKCIEPUMEHT

§17:
pasnen

17.3
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115 ITonyyenue aMUHOB. [lomyyeHnne mnepBUYHBIX, BTOPUYHBIX, | XapaKTEPU3YIOT CIIOCOOBI MOIYUYEHUS] AMUHOB. §17:
[IpumeneHnue u MeIUKO- TPETUYHBIX aMUHOB. BoccTaHoBienue | XapakTepusyroT IPUMEHEHHE AMUHOB. paziensl
OHMOJIOrMYeCcKOe 3HAUYEHUE HUTpocoenuHeHni. Peakumst 3uHuHA. | ['0TOBAT cooOIIeHUs HA TeMy «Meauko- 17.4,17.5

Annmm3Mm. [lpumeHeHne U MeOUKO- | OMOJIOrMYECKOE 3HAUEHUE aMHHOB).
OMOJIOTMYECKOE  3HAY€HHWE  aMHUHOB. | 3aCIyIIMBAIOT MOATOTOBICHHOE OAHUM U3
@ykcuH. bpuinuaHTOBBI  3€NEHBINA. | ydamuxcs cooOUIeHne, 00CyKIa0T U JOIOTHSIOT
[Tonuyperanbl.  buoreHHble  aMUHBI | €TO

(ampenanuH, HOpaapeHANWH, AohamuH,

CEpOTOHUH, MEJIATOHUH, THCTAaMUH).

Awmperamun. Heiinon

116 Pertenuie 3agau mo reme Penrenue 3amau mo teMe « AMHUHEBD) Pemraror 3amaun mo teme « AMUHBID» §17:
«AMUHBD» pas3zesnbl

17.1—
17.5

117 I'eTeporukimmueckue Kapbonuknuueckue u | PaccmatpuBator ctpoeHue kuciopoacoaepxamux | § 18:

COEJIMHEHUS TreTEPOLUKINYECKUE COETMHEHUS. | TETePOLMKINYECKUX COSANHEHUI: pypaHa, MHUpaHa, | pa3aen
Kucnoponconepxaniue terparuapodypana, TeTparuponupana 18.1
TETEPOLUKITNYECKUE COCTMHEHUSI.
@®ypan. [lupan. Terparugpodypas.
Terparuaponupan

118 Crtpoenue, puznueckue u A3zoTcoaepikaiie reTEePOIUKIIbL. | XapaKTepU3yroT BJIEKTPOHHOE ctpoenue | § 18:
XUMHUYECKHE CBOMCTBA Du3nYecKue W XUMHUYECKUE CBOWCTBA | a30TCOAEPKAIIUX T€TEPOLHKIIOB. pas3aensl
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MAPUIUHA U TUPPOIIA

MUpUuaArHA. du3ndecKkue U XUMHUUECKHE

CBOMCTBa  mupposia.  M-AcPUIUTHAS

cucrema. Cucrema P, T-COIIPSAKECHUSA.

Cucrema m,m-conpsixkenusi. Cucrema -

u30biTouHas. ['emornmobun. Ilopdum.
[Iunepuaun.

Hemoncmpayuu. PacTBOpUMOCTE U
OCHOBHBIE CBOMCTBa MUPUINHA.

Kommiekcoobpa3zoBanue nupuanHa

CpaBHHMBAIOT XMMHYECKHE CBOWCTBA MUPUAMHA U
nuppoJia.

Pa3buparoT 10HOPHO-AKIENTOPHBIN MEXaHN3M
MPUCOCTUHEHUS CUIIBHBIX KUCJIOT K TUPUIUHY.
XUMHUYCCKHUH

HaGmrozaror A ONUCHIBAKOT

AKCIIEPUMEHT

18.2—18.4

119 ['eTeporuknnueckue OO6m1as xapakTepucTuKa XapakTepus3ylT TeTepOIuKInYecKre coeaquuenus ¢ | § 18:
COEIMHEHUS C IBYMsI U OoJiee | TeTePOLUKINYECKUX COSTMHEHUH C JIBYMsI F€T€pOaTOMaMU: MUPUMHUANH U UMHUJIA30J, a | pa3aebl
rerepoaToMaMu JIBYMsI U OoJiee reTepoaToMaMHu. TaKXe MPOU3BOJIHbIE TypUHA. 18.5, 18.6

[Mupumuun. [Mypun. Umumazon. CpaBHHMBAIOT TOHSTHS «ITYPUHOBBIE HYKJIEMHOBBIC
Anenus. Tuazon. [Ipumenenue OCHOBAaHUS» U «IUPUMHUIAMHOBBIE HYKJICHMHOBBIC
FeTEPOLUKINYECKUX COSIUHEHUMN. OCHOBaHUS».
Buramunel PP u Bg. @ypanunun. ['oToBAT cooOmieHus Ha TeMy «MeauKo-
®dypa3onuaoH OMOJIOrMYecKOe 3HaYEHHUE IeTePOLIMKINYECKUX
COCTMHEHUI».
3aciylmIMBalOT  MOATOTOBJIEHHOE  OJHUM M3
yyammxcst cooOIieHne, 00CyX1al0T U JTOMOTHSIOT
€ro
120 [IpuHIKIIBI HOMEHKIATYPBI ITpuHIMIIBL HOMEHKJIATyphl | BRIMONHAIOT ympakHeHUss Ha 3HaHue mnpasui | § 19:
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reTepoyHKIIMOHATBHBIX reTepoPyHKIIMOHATBHBIX COSIMHEHUN | HOMEHKIIATYpPhI reTepoyHKIIMOHATBHBIX | pa3aen
COEAMHEHHI COEMHEHU I 19.1
121 Permrenue 3agad mo reme Pentenue 3a7a4 o teme | Pematror 3amaun mo teme «I'erepouukiauyeckue | § 18, 19
«[eTepouuknnueckue «["eTepolMKINYECKUE COSTUHEHUS COCTUHEHUS
COCJIMHECHHU S
122 AMUHOCIIUPTHI Amunocniuptsl. Komamun. XonuH 3HaKOMSTCA c JIBYMsI npeacraButensiMu | § 19:
aMHHOCIIUPTOB — XOJMHOM M KOMAMHUHOM. paszzen
JlaroT onpenesieHue MOHATHS «AMUHOCIIUPTHD). 19.2
PaccmaTpuBaror Ouosoruueckoe 3HaYeHUe U
XUMUYECKHE CBOMCTBA JBYX MpEICTaBUTENEH
aMHHOCITUPTOB — XOJIHMHA U KOMaMHHa.
3anmuchIBAalOT ~ COOTBETCTBYIOIIME  ypaBEHEHUs
peakuui
123 I'mapoxcukeToHsl U I'MIpOKCUKETOHBI U | 3HAKOMSITCS c TUAPOKCUKETOHAMHU n|§19:
TUAPOKCHATIBJIETU b TUApPOKCHANbAETUAbL. [ NHuiepanbaerul. | THAPOKCHANBICTUAAMHE, C HX CTPOECHHUEM M | pa3ien
JluruapokcuaieTon OMOJIOrMYECKUM 3HAUECHUEM. 19.3

I[aIOT OMpCACIICHUA MOHSTUMN «CUAPOKCHUKETOHBI»,
«TUAPOKCHUATIBACTUIABD.

PaCCManI/IBaI-OT pOJb TNAPOKCUKCTOHOB 151

THJIPOKCHAIIBJIETHIOB B SHEPIreTUYECKOM OOMEHE.
IIpuBogsT IIPUMEPBHI

CJIOKHBIX 3¢upoB

TJIHIEPATTBIETH/IA.

77




124 | AMHUHOKHUCIOTHI AMHHOKHUCIIOTHI. [Iporennorennsle | [latoT onpeneneHue MOHATUS «O-aMHUHOKHMCIOTH), | § 19:
AMUHOKHCIIOTHI. Homenknarypa | «cynbhaHuIaMHIHBIC IPETapaTh. paznen
AMUHOKHCIIOT. 3HaY€HUE aMUHOKUCIIOT. | [IpuBOAAT mpuMephl 0.-aMHUHOKHUCIIOT. 194
CynbdanuiaMuHbie npenapatsl. | PaccmatpuBaior  ctpoeHne M OHMOJIOrMYECKOe
DTUIICHIMAMUHTETPAYKCYCHAs] KUCJIOTA | 3HAUEHUE aMUHOKHCIIOT
(OATA)

125 DEHOJIOKUCIIOTHI DEHOTOKHUCIIOTHI. 3HayeHue u | [larot onpenenenre MoHATHS «(EHOIOKUCIOTHI. § 19:
pPUMEHEHUE (beHONOKUCIOT. | 3amuChIBalOT (OPMYIBI CATUIUIOBON KUCIOTHL U | pasien
CanmunuioBas KHMCJIOTA. | al€THIICATMIIMIOBON KUCIIOTHI. 19.5
AneTuiicaauiuioBas KHCIIOTA. | 3aMMCHIBAIOT YPaBHEHUS PEaKlud 3TepUPUKAIUIU
OenmwicanuuuiaT. MeTuincanuuuiar. | JUisi 9TUX KHUCIOT. PaccMaTpuBarOT cTpoeHue u
[TapaGensl. [lapa-amMuHOCATUIIUIOBAs | OMOIIOTUYECKOE 3HAUCHUE (PEHOTOKUCIOT
KHCJIOTa

126 ' apOKCHUKUCTOTHI 1 I'mapoKCUKUCIOTET M OKCOKHUCTOTHIL. | JlatoT ompeneneHusi MOHATHN «TUIPOKCUKHUCIOTHIY | § 19:

OKCOKHCIIOTBI Sb6nounas KHCJIOTA. JIuMoOHHas | U «OKCUKHUCIIOTBI. paznen

kucnota. [lupoBuHOTpasHas KHUCIOTA. | 3amHUChIBalOT (GOPMYINbl SO0NIOYHOM, JTUMOHHOM U | 19.6

[I{aBeneBoykcycHas KHCJIOTA.

Mosounas kuciora

MOJIOYHOM KHUCIIOT Kak IIPEICTABUTENICH
TUAPOKCHKHUCIIOT.

3anuceiBaloT  (HOpMYJbl  MHPOBUHOTPATHOMN U
LIaBEJICBOYKCYCHOM KHUCJIOT Kak MpPeICTaBUTEIEH
OKCHKHCJIOT.

OuosIorn4ecKkoe

OOBACHAIOT 3HAUEHUE
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THAPOKCUKHUCIIOT U OKCOKUCIIOT

127 | Pewmenue 3aaa4 no teme Pewmenune 3aj1a4 1o teme | Pemarot 3amaun no teme «I erepodynkumronansasie | § 19
«['erepodyHKIIMOHATIBHBIE «['erepodyHKIIMOHAIBHBIE COCTUHEHUS».
COETUHEHUSI». COCTUHEHUS».
128 | Hukn Kpebcea ukn Kpebea JIy1st caMOCTOSTETHPHOTO U3YICHUS § 19:
paszaen
19.7
129 Orntrueckast U30MeEpHst Ornruueckast m3omepus. | Ha mpumepe Mosiekyn MoJjiouHOW u si0youHoM | § 19:
Ounantuomepusi. [lpoeknum Pumepa. | KUCIOT pPacCMAaTPUBAIOT BHJ IMPOCTPAHCTBEHHOW | pa3iel
XupanabHble M30MEpbl. DHAaHTUOMEP L- | M30MepUM — ONTHUYECKYI0 HM30MEepHI0, Ipu 3ToM | 19.8
psna. DHaHTHOMEDP D-psana. | ucnons3yrot ¢popmyis Oumiepa.
[uacrepeomepsl. Paniemar [IpuBomar  Qopmynsl  OByX  SHAaHTUOMEPOB
0710YHON KHUCIIOTHI.
XapakTepu3yroT Ouosornyeckoe 3Ha4YeHHe
ONTUYECKUX U30MEPOB
130 | [Ipumenenue [Ipumenenne rerepoPyHKIMOHANBHBIX | XapaKTePU3YIOT OCHOBHBIE HanpasneHus | § 19:
rerepoyHKIIMOHAIBHBIX coenuHeHui. [IumieBpie mo0aBKH WCTIOJIb30BaHUS rerepoyHKIIMOHATBHBIX | pa3zien
COCIMHEHU I COCIMHECHUM. 19.9

['oToBaT cooOmienus Ha Temy «lIpumeHeHue
reTepoyHKITMOHAIBHBIX COSTUHEHUI.
3acaylmnBaroT

IIOATOTOBJICHHOC OJHUM nus3

yyanmxcst cooOmieHne, 00CykK1al0T U JTOMOTHSIOT
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€ro

1312 | Pemenue 3a1a4 1o teme Pemienue 3a/1a4 o teme | Pemator 3amaum mo Teme «Aszorocoaepxariue | § 18—19
«A3o0TOCoaepKaIIne «A3oTocoaepxalue OpraHWYEeCKHE | OpraHu4YeCcKue COEIMHEHUSI.
OpraHUYECKUE COETUHEHUSI. coenuHeHus. ['erepodyHkuuonansHbie | ['eTepodyHKIMOHANBHBIE COCAMHEHUSD
I'etepodyHKIIMOHATBHBIE COCTMHEHUS»

COETUHEHUS

132 KonTpoabHnas padora 7 BreinonHstoT 3agaHus 1o teme «A30TOCoAepKaIINe
0 TeME «A30TOCOAEpIKaIIne OpraHuYecKHe COEIMHEHUSI.
OpPraHUYECKUE COCTUHEHMUS. ['eTepodyHKIIMOHAIEHBIE COSTUHEHUS
I'etepodyHKIIMOHATBHEIE
COCIMHEHUS»

Tema 5. XumMust npupoaHbIX coefuHenni (37 1)
133 OO6m1as xapakTepuCTUKa OO0mrass ~ XapakTepHCTUKA  JKUPOB. | XapaKTEpHU3yIOT OCOOCHHOCTH CBOWCTB XHpoB Ha | § 20:
AKUPOB Jlunu e OMBLIsIEMBIE. Jlunuael | OCHOBE CTPOECHMS MX MOJIEKYII. pazzensl
HEOMBLIIEMBIE. I'mapodobHoCcTh. | CpaBHUBAIOT MOHATUS «IMNUABI oMblIsiembie» U | 20.1,20.2
TpuanrIrmuuepuHsbl. KucnoTHslil | «IMIUIBI HEOMBUISIEMBIE)
coctaB. [lonmHeHackimeHHble KUPHBIE | OOBSICHAIOT W TPUBOAAT TMPUMEPHl HA TIOHSTHE
KUCIIOTBl.  HachbllleHHble  JKUPHBIE | «KUCIOTHBIN COCTAB )KHPOBY.
KHCJIOTBI. Buramunonono6usie | Ha ocHOBe MexXmpeIMETHBIX CBsi3eil ¢ Ononoruei
BEIEeCTBA PacKpbIBalOT OMOJIOTUYECKYIO POJIb )KUPOB
134 OU3NYECKUE U XUMUYECKUE dusznyeckue CBOICTBa xupoB. | Kmaccuumupyrot Kupsl 1o UX COCTaBy U § 20:
CBOMCTBA KUPOB PacturenbHble  KUPBIL. KuoTHble | mpoucxoxaeHuto. Ha ocHoBe 3TOro0 nart pa3aesbl
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HKUPBI. XapaKTePUCTUKY (PU3NYECKUX CBOHCTB KHUPOB. 20.3,20.4
JlunmonpoTenHsl. Xumunyeckue | PaccmatpuBaroT CTPOEHHE MOJIEKYIT
cBoiictBa  kHMpoB.  [WOApPOAM3 W | TUINONPOTEHHOB U OTMEYAIOT UX KIMHUKO-
OMBLJICHHE KUPOB. JIMAarHOCTHYECKOE 3HAUCHHUE.
Jlabopamopnuvie onvimot. 38. CpaBHUBAIOT KUCJIOTHBIN U IIETOYHOMN
O6pa3oBaHue KAJIBIIMEBBIX COJICH (oMbUIEHHE) TUAPOIHU3.
HACBILICHHBIX BBICHINX KHUPHBIX [TpoBoasT, HaOJIOIAIOT U OMUCHIBAIOT XUMUYECKUI
kucnot. 39. OOHapyxeHue TBOIHON AKCIEPUMEHT
CBSI3M B 0JIEMHOBOI kuciote. 40.
OOGHapyxeHue JBONHBIX CBS3EH B
JUMOHEHE
135 [Ipumenenue xupoB [Ipumenenue >xupoB. ['uapupoBanue | XapakTepu3yroT OCHOBHbIE HanpasieHus | § 20:
pPacTUTENBHBIX KHUPOB. IlporopkaHue | UCIIOIB30BAHUS KUPOB. paszznen
JKHPOB PaccmarpuBatoT mpou3BoaACTBO TBEPABIX KUPoB HA | 20.5
OCHOBE PacTUTENLHBIX Macell (THAPUPOBaHHE
PaCTUTENBHBIX KUPOB).
OOBACHAIOT, TOYEMY ITPOUCXOTUT MPOTOPKAHUE
KHUPOB
136 Pewenue 3amau o reme Pemenue 3anaq no reme «Kupen» Pemarot 3agaumn no teme «Kupbi» § 20:
«Kupb» pa3neibl
20.1—20.5
137 dochonunuasl KIETOYHBIX IToBepxHOCTHAA aKTUBHOCTb. | 3HAKOMSTCS CO CTpoeHHeM (pochonmuIoB. § 21:
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MemOpaH. [ToBepxHOCTHAs I'uppodunshas HoJIIpHAast yacTh | PaccmarpuBaror oOpa3oBaHue U | pa3gen
AKTUBHOCTD MoJekyibl. JlumopunbHas HenoispHas | GYHKIMOHUPOBAHUE KIIETOYHBIX MEMOpaH. 21.1
yacTb  MosieKkynbl.  IloBepxHocTHO- | CpaBHMBAIOT MOHATHS «THAPO(MUIbHASA TOJISpHAS
aktuBHBIC BemecTBa (IIAB). Murnieiuibl | 4acTh MOJIGKYJIBD» W «IUNOGUIbHAS HEMOJspHas
4acTb MOJIEKYJIBD».
JlatoT omnpeneneHHe IMOHATUS «IIOBEPXHOCTHO-
aKTHBHbIE BELLIECTBA»
138 ®dochonunuipl KIETOUHBIX dochomunuIbL. PaccmarpuBatot crpoenue GpochoIumnuIoB. § 21:
MeMOpaH INmunepodochomumuast [TpuBosaT knaccudurauio GocHoIuIUI0B. paznen
(pocdaruamirTaHOIAMUHBI, Xapaktepu3yloT npuMmeHeHue ¢ochonununos B | 21.2
dochaTnanIXOMUHBI, MUILEBOH IPOMBIIIICHHOCTH
dbocharuauICceprHsbl).
Cdunrodochonunusl.
Cdunromuenunsl. JlenutuHb
139 CrpoeHne KineTouyHou CrpoeHue KIeTOYHOM MeMOpaHsbI. CocTaBisloT cxeMy CcTpoeHust Ouonorumueckux | § 21:
MeMOpaHBbI Crpoenue wmonekynsl (docdonunuaa. | MeMOpaH, OOBACHAS COCTaB M POJb KaXJAOro | paszeln
DochonunuHbIMN OMCIION. | KOMIIOHEHTA 21.3
KunkocTHO-MO3an4Has MO/JIEIb
CTpOEHUsI OMOJIOTHUECKUX MeMOpaH
140 OO6m1as xapakTepuCTUKa OGmmas dbopmyna YTIIEBOAOB. | XapaKTepU3yIOT COCTaB YTJIEBOJIOB U UX § 22:
yrieBosioB. Ctepeonsomepus | MoHocaxapusl. JHucaxapunpl. | kiaccu(rKaluio Ha OCHOBE CIOCOOHOCTH K pas3zesnbl

82




MOHOCaxXapuJ10B [Tonucaxapusbl. buononumepsl. | rUAPOIU3Y. 22.1,22.2
Anpno3el.  Kerossl. Tpuossl. TeTpossl. | PaccmarpuBaroT cTepeon3zoMeprio MOHOCAXapu10B
[TenTo3pl. T'ekco3pl. Onurocaxapujipl. | Ha IpUMEpE aIbAOTETPO3, ATbAONEHTO3 (prbo3a),
Oputpo3sa. Tpeosa. @opmyssl Duiepa. | anbaorekcos (INIFOK03a), KeTorekcos (hpykrosa)
Pub6os3a. Je3okcupudosa.
Hwnacrepeomepsbl
141 OO6pazoBaHue UKINYECKUX OOpaszoBanune  nuknauyeckux  Gopm | M3o0paxkator HUKIUYECKUE dbopmymnsl | § 22:
¢dbopM MOHOCaxapuioB MOHOcaxapuaoB. @DypaHO3HBIA UK. | MOHOCAXapuJI0B C MOMOLIbIO (hopmyl Xeyopca. paszznen
[Inpano3ubIi UKL ®opmyinsl | Pasnnyaror pypaHO3HBINA U TUPAHO3HBIA HUKJI. 22.3
Xeyopca. AHOMEPBI PasznuyaroT o- u f-aHOMEpBHI.
3anuceIBalOT U OOBSCHSIOT  OOpa3oBaHuE
¢ypaHO3HBIX (OpPM aIBAONEHTO3 Ha IpUMEpE
JI€30KCUPHUOO3HI.
3anucelBalOT U OOBSCHSIIOT oOpa3oBaHmHe
(bypaHO3HBIX LIUKIJIOB (PPYKTO3BI
142— | Xumudeckue CBOMCTBA XuMUYeCcKue cBoiicTBa | ONMUCKHIBAIOT CTPOCHHUE MOJIEKYIIBI TJIFOKO3bI KaK § 22:
143 MOHOCaxapu0B MOHOCaxapuI0B. BEIIIECTBA C JBOMCTBEHHON (DyHKIIHEH paszzaen
Kommnekcoobpa3zoBaHue ¢  HOHaMH | (aIbJErHIOCIIUPTA). 21.4
menu(Il).  OOpa3oBanue  cioOXHBIX | [IporHO3MPYIOT XMMHUYECKHE CBOWCTBA IITIOKO3BI U
3¢upoB. Boccranosnenue 710 | IOATBEPKAAIOT UX COOTBETCTBYIOLIUMU
MHOTOaTOMHBIX CHUPTOB. OKHUCIIEHHE | ypaBHEHUSIMHU pEaKIuil.
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10 kucaoT. OKHCIeHue MOHOCAXapHuIOB
C JIECTPYKIMEH YIJIIEPOJHOW LEIH.
O6pazoBanue rauKo3un0B. ATD wu
AJI®. Buawsl OpoxeHus (CnupToBoe,
MOJIOYHOKHCIIOE, MAacCJISTHOKHUCIIOE).
Jlabopamopnuie OnbvlMmMol. 41.
OOHapyXeHHe IITMKOIBHOTO hparMeHTa
B rmoko3e u ¢pykroze. 42. IIpoba
Tpommepa Ha MoHOcaxapuibl. 43.

Peakmus CenuBanoBa Ha PpyKTO3y

OnpenenstoT NOHITHE «TIIUKO3UIBI.

CpaBnuBatot crpoenue mojekyia ATO u AJ[D.
XapakTepusyroT BUIbI OpOKEHUS U
MCIOJIb30BaHUE ITUX PEAKIIUM.

[TpoBoasT, HAOMIOIAIOT M OMUCHIBAIOT XUMUYCCKHIMA

AKCIIEPUMEHT

144 [IpeBpaitiieHus riIr0K03bI B ['nukomnms. I'mukorenes. | XapakTepu3ylOT OCHOBHBbIE IIyTH HpeBpallieHus | § 22:
opranusme. [Ipumenenue [TenTo3odocdaTHbii MyTh. | TJIIOKO3bI B Opranu3me: 1) ThOuKonm3; 2) | pa3aelbl
TJIFOKO3bI [IprMeHeHue IrI0KO3BI. riIuKoreHes; 3) neHTo3opochaTHbIi MyTh. 22.5,22.6

Jlabopamopnuvie onvimul. 44. | PaccmaTpuBaOT MPUMEHEHNE MOHOCAXAPHU]IOB
MopnenupoBanue porecca
OMOJIOTNYECKOT0 OKHUCIICHHUS TIIFOKO3BI

145 OO6mrast XxapakTepucTrKa OO6m1as xapakTepucTuka 1ucaxapuiioB. | I pynnosas paboma. XapakTepu3yloT CTPOCHHE § 23:

JcaxapuioB Aueranu. ['muko3uHbIe CBA3H. JUcaxapyuioB U X CBOMCTBA. pazznen
[lenno6uo3za. Caxaposa. ManbTosa. PackpbiBaroT OMOIOTHUYECKYIO POJIb Caxapo3bl, 23.1

JlakTo3a. BocctanaBnuBaromue n
HEBOCCTaHABIIMBAIOIINE JUCAXaAPHU/IbI.

I'maponus gucaxapuaos.

JIAKTO3BI U MAJILTO3GI.
[IpoBonsaT, HAOMIOJAIOT U OTIMCHIBAIOT XUMHUYECKUIN

AKCIIEPUMEHT
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Jlabopamopuuie Oonvlmol. 45.
OO0HapyXeHne TIUKOIBHOTO (hparMeHTa
B JakTo3¢ H caxapose. 46. IIpoba
Tpommepa Ha  gucaxapunbl.  47.

I'maponns caxapo3bl

146— | Obmas xapakTepucTUKa OO6mas xapakrtepuctuka | I pynnosas paboma. CpaBHUBAIOT CTPOCHUE U § 23:
147 nojucaxapuaoB. Kpaxmait. MOJIMCaXapHUI0B. [Tonu-D- | cBoMcTBa KpaxMaja 1 LEJJII0JIO3bI. pazaensl
[enmronosa [JIIOKONUpaHo3bl. ['oMononucaxapuabl. | XapakTepu3yrOT HAX0XKACHUE I0JUCaXxapuioB B 23.2,23.3

Ammiioza. AmwunonektuH. Kpaxman. | mpupoje, ux OMOJIOrHYeCKYIO POJb.

I'muxoren.  Lemmonoza. ['maponu3 | ONUCHIBaIOT B3aWMOJICHCTBUE LIETUTFOIO3BI C
nonucaxapuaoB. Jlekctpun. PeakTuB | HeopraHM4eCKMMH U KapOOHOBBIMU KHCIOTaMU —
[IIBeituepa. CnoxHble 3¢upsl | 00pa3oBaHUE CIOKHBIX APUPOB.

LEJUTI0JIO3bl ¢ YKCYCHOM U a3oTHOM | [IpoBonsT, HaOMIOAAI0T U OMUCHIBAIOT XUMUYECKUN
kuciaoraMu. KauecTBeHHbIE peakIMi Ha | SKCIIEPUMEHT.

KpaxMaJi U LeJUTI0JI03Y. ['OTOBAT U MPEACTABISIOT MPE3EHTALIUU HA TEMY
Jemoncmpayua. Tunponus kpaxmana. | «Knaccupukanus BOJIOKOH»

Jlabopamopnuiit onwim. 48.

KaugectBennas pCaKknug Ha Kpaxmall

148 Pewenue 3amau o reme Pemenue 3a1a4 o reMe «YTIJI€BOIBI» O060011al0T U CUCTEMATU3UPYIOT CBEJICHUS O § 23
«YTIIEeBOIBI» CTPOEHHUH, CBOMCTBAX, IPUMEHEHUH U 3HAUEHUU pa3neibl
YIJIEBOOB. 23.1—23.3

BBITTONHAIOT ynpa)KHEHUs 110 COCTABICHUIO
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peakuuii C y4aCTUEM IPEICTaBUTEIICH YTIIIEBOIOB.
3anuchIBalOT YpaBHEHUS PEAKIIUA,
WUTIOCTPUPYIOLIMX T€HETUYECKYIO CBSI3b MEXKIY

KJ1acCaMH OPraHu4€CKux COGI[I/IHCHI/Iﬁ

149 IIpakTnyeckas padora S DKCIepUMEHTATFHO UACHTU(PHUIUPYIOT PACTBOPHI
«YTIEeBOIBI» IJIIOKO3BI, CaXxapo3bl, KpaxMaia U LEJUTI0JI03bI.
OnpenensoT HaMMYU KpaxMaia B IPOAyKTax
NUTaHUSA
150 OO01mmas xapakTepuCcTHKa OO0mas xapakTepUCTUKAa aMUHOKHUCIOT. | JlaroT oOIIyro XapaKTepUCTUKY AMUHOKHUCIIOT: § 24:
AMUHOKHCIIOT bunonsipueiii MOH (UBUTTEP-UOH). O- | HAa3bIBAIOT (DYHKIMOHAJIBHBIE IPYIIIIbI, paszznen
AMUHOKHUCIOTBL. ['MUMH.  AJaHUH. | IPUBOJAT MPUMEPHI TOMOJIOTOB, H30MEPOB; 24.1
He3ameHnumsle U 3aMEHHMMBbIE | 3aMChIBAIOT OUIIOJIIPHBIE HOHBI.
AMUHOKHCIIOTBI Pasnmuyator ~ He3aMeHUMBIE U 3aMEHUMBIE
AMUHOKHCIIOTBHI.
ITporHo3upyroT pa3aIn4HbIE BUIbI U30MEPUH Y
COEIMHEHUH 3TOT0 Kjlacca U MOATBEPKIAI0T UX
COOTBETCTBYIOIIMMU I'pauyecKuMu GopMyaaMu
151— | Xumunueckue cBoicTBa AMHUHOKHCIOTBI ~ —  aMm@oTepHble | XapaKTepU3ylT COCTaB U CTPOCHHE MOJIEKYI § 24:
152 | aMuHOKHCHOT coequHeHus. Peaknuy aMHUHOKHUCIIOT € | aMHHOKHCIIOT. pa3neisl
KHACJIOTaMU U ImenodamMu. Peaknun | OMHUCBHIBAIOT XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT 24.2,24.3,
sTepuUKaMM M J1€3aMUHHUPOBAHMS | KAK OPraHUYECKUX aM(pOTEPHBIX COSAMHEHUH. 24.4

aMUHOKHUCIIOT. JlexapOoKCuInpoBaHue

CpaBHI/IBaIOT AMHWHOKHUCJIOTEI C HCOPTaHNYCCKUMU
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U TpPaHCAMUHHPOBAHHWE AMHUHOKHUCIOT. | aM(OTEPHBIMU COSAMHEHUSIMH.

KauectBennas peaxuus Ha | 3alKChIBAlOT ypaBHEHUS peakumit
AMUHOKHCIIOTBHI. Peakuuu | nezamuHHpOBaHMs, NeKapOOKCUIMPOBAHUS,
aMUHOKHCIIOT, 00YCIIOBJICHHBIE | TPAHCAMMHUPOBAHUS ~ AMHUHOKMCIIOT, a  TakKke

JOITOJIHUTCIIbHBIMU (i)YHKLII/IOHaJIBHbIMI/I pcaKkuuu, O6YCJ'IOBJICHHBIC JOITIOJIHUTCIIbHBIMU

rpynnamu. OOpa3oBaHMe TNENTHIHOW | QYHKIMOHAIBHBIMU  TpynmamMu (Ha  [pUMepe

cBs3u. [lentuanas (amuaHas) CBS3b. cepuHa, IUCTENHA U JIp.).

Jlabopamopnuvie Onvlimul. 49. | O0ObAcHAIOT o00pazoBaHWE TENTUIHOM  CBSI3W,
AmdorepHble CBOMCTBA 0- | JUIENTUIOB. Habmonator  u OIMCBIBAOT
aMHUHOKHUCIIOT. 50. | XMUMHUYECKUI IKCIIEPUMEHT.
KommiekcoobpazoBanue a- | PackpbIBatoT OMOJIOTHYECKYIO POJIb AMUHOKHUCIIOT

amuHOKucloT. S1. JlesaMuHUpOBaHUE
a-amMuHOKHUCHOT. 52, KauecTBeHHas

peaKkiyg Ha 0-aMHUHOKHUCIIOTBI

153 [Tonyyenue u npuMeHeHUE CriocoObl  MONy4eHUsT AMUHOKHCIOT. | I pynnoseas paboma. 3annCchIBalOT ypaBHEHUS § 24:
aMUHOKHCIIOT [TpumeHnenne AMUHOKHCIIOT. | pEakUUi IOITYy4eHHs] aMUHOKHUCIIOT. pa3neinl
CHUHTETHYECKOE BOJIOKHO KarpoH JenaroT cooOmieHust U JEMOHCTPUPYIOT 24.5,24.6

npe3eHTanuy Ha teMy «lIpuMeHnenue

AMHWHOKHCIIOT»

154 Pemienue 3agad mo reme Pemenue 3a71a4 o TeMe | PemaroT 3amaun mo teMe « AMUHOKHCIIOTED § 24:

«AMHUHOKHCIOTEI» «AMHHOKHUCIIOTBI pas3aciinl

24.1—24.6
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155 CrpykTypa 6enkoB Honmunentuasl. [lepBuunas, BTopuyHast, | XapakTepU3yrOT CTPOSHHE (CTPYKTYPBI OSITKOBBIX § 25:
TpeTUYHasi, YETBEPTUYHAs CTPYKTYpa | MOJEKYH). pas3zesbl
MOJIEKYJT Oenka. Hucynbduaneiii | OOBIACHSIIOT, 32 CYET YETO MOACPKUBACTCS 25.1,25.2,
MOCTHUK. VIOH-HOHHBIE B3aMMOJEHUCTBUS. | KAKIbIM BUJ CTPYKTYPbI 253,254
Bonpopoansie cBs3u

156 dusnyeckue 1 XUMHIECKHE CgoiictBa OenkoB. [nmoOynsapueie wu | JlaroT kimaccudukaimo 0eIKoB. § 25:

CBOICTBa OENKOB bubpusispueie Oenku.  AJTbOYMUHBL. | 3aMHCHIBAIOT ypaBHEHUS peakuuii, | pa3aen

['noGynussl. HoHunzanusi. | xapakTepu3yrolyue XUMUIeCKrue CBOMCTBa OenkoB. | 25.5
MaxkpoKaTHOHBI. Makpoanuonsl. | Habmronarot u OITHCBHIBAKOT XUMHYECKUN
KucnotHo-ocHOBHBIE CBOMCTBA OENKOB. | SKCIIEPUMEHT

H3osnexktpudeckoi TOYKA.
Jenarypauus OenkoB (XUMHUYECKas MU
TEIJIOBas). Penarypanusa. I'maponus
OenkoB. lIBeTHBIe  (KaueCTBEHHBIEC)
peakuuu OenKkoB: OMypeToBas peaxius,

KCAaHTONPOTEHHOBass Mpoda, peakuus

Do
Jlabopamopuuvie onvimol. 53.
KcanronporenHosass peakuusi. 54.

OO6Hapy’xeHne MepKanTorpymni B Oenke.

55. buyperoBas peakuus
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157

OOm1ast XxapaKTepUCTHKA U

MpUMEHEHHE OETTKOB

Buonornueckas ponbp Oenkos. benku-
dbepmeHThl. AHTUTENa. MUO3WH. AKTHH.
Konuposanue OHMOIOrnYeCcKoi

unopmarnuu. IlpumeHnenune OeNKOB.
Hepebponuzun. T'maponusun. Kazeun.
AMUHOTPOD. AMUHOKPOBHUH.
Nudyzamun. JInzoamumaza. [Ipodesum.
Je3okcupubonykieaza. Pubonykieasa.
Ponnpasa.

Jlupnasza. Acmaparunasa.

Crpenraza. Llutoxpom C. Auwmaus-

nerncud. Ilencuaun

XapakTepu3yloT (epMEeHThl Kak OHOJOTHYECKHUEe
KaTajau3aTopbl OSIKOBOW MPUPOIBI.

CpaBHHBalOT  (QEepMEHTHl C HEOPraHUYECKUMHU
KaTaJH3aTOpaMu.

PackpbIBatoT poib pepMEHTOB B OHOJIOTHU U
NPUMEHEHNE B TIPOMBIIIIJICHHOCTH.
Knaccudumupyror (epMeHTHI.

VYcTaHaBIMBaIOT 3aBUCUMOCTh aKTHUBHOCTH
depmenTa ot Temrneparypsl u pH cpenbl.

XapakTepus3yroT IPUMEHEHHE OEJIKOB

§ 25:
paszenbl

25.6,25.7

158

IIpakTuyeckas padora 6

«AMUHOKHUCIIOTEI U OEIKHY

HpOBO,Z[HT XUMHNYCCKHUC OKCIICPUMCHTBI C

COOJIIO/IEHHEM IIPABUII TEXHUKHU O€30M1aCHOCTH IPH

pabote ¢ 7abopaTOpHBIM OOOpPYAOBaHUEM U
HarpeBaTeNIbHBIMU npubopamu, a TaKKe
XUMHUYECKUMHU  pEaKTUBAaMU.  ODKOHOMHO |
IKOJIOTHYECKU TpaMOTHO oOparmrarorcst c

XAMHYECKUMU PEAKTUBAMH.

HabmroaroT caMoCTOSTENBHO TPOBOAUMEBIE OTIBITHI,
3alMChIBAIOT COOTBETCTBYIOLIME YpaBHEHUS
peaknuii. QUKCUPYIOT Pe3yJIbTaThl HAOIIOICHUA U

(bOpMYTUPYIOT BBIBOJIBI HA X OCHOBE
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159 OOm1ast xapaKTepUCTHKA OOmast xapakTepuCTHKa HYKJICHHOBBIX | PaCKpbIBaIOT pOJIb HYKJIEMHOBBIX KUCIIOT B § 26:
HYKJIEMHOBBIX KHCJIOT KHCJIOT. J1e30KcHpHOOHYKIIENHOBAS | MPOIECCAaX HACIEICTBEHHOCTH M N3MEHYHUBOCTH. paszznen
kuciota (JAHK). PubGonykinennoBas | CpaBHHBAIOT MOHATHS «HYKJICOTU» H 26.1
KHCJIOTa (PHK). | «aykneo3umy.
J1e30KcuprOOHYKIICO3UbI. CpaBHHBAIOT CTPYKTYPbI OCJIKOB ¥ HYKJIEHHOBBIX
Pubonykneo3uasl. MuHOpHBIE | KUCIIOT
HYKJIEMHOBBIE OCHOBaHMUSI.
Hyxneornasl. [lonuHyKIMoTH B
160 | CrpoeHue HYKJIEO3U/IOB, CrpoeHue HYKIIEO3UIOB. Tumun. | PaccmarpuBator coctas Hykineo3uaos JIHK u PHK. | § 26:
HYKJIEOTHUIOB U Vpauun. lurosun. Anenun. ['yanun. | XapaktepusyroT: 1) cTpoeHHUE HYKJICOTHAOB; 2) | pa3aeiibl
MOJIMHYKJIEOTUIOB. Taytomepsl. JlakTuMHas dopMma. | cTpoeHHEe  TMONMHYKJICOTHUIOB; 3) mepBHUHYIO | 26.2—26.5
[IpuMmeneHnne HyKIEMHOBBIX Jlaktamuas  ¢opma.  Hykneotunsl. | ctpykrypy monekyn JJHK u PHK; 4) BTropuunyio
KHUCIIOT Crpoenue HykneotunoB.  Crpoenue | ctpykrypy  monekynasl  JHK; 5)  npunnum | § 26:
MOJIMHYKIICOTHA0B. DochoamdPupHas | KOMIIIEMEHTAPHOCTH; 6) TUAPOINU3 | pa3aen
cBa3b. llepsuunas crpykrypa JIHK u | monunykiaeotunos. 26.6
PHK. IlpuHuMn KOMIUIEMEHTAPHOCTH. | XapaKTepU3yIOT OCHOBHBIE HaIpaBJICHUS
[M'unponu3 noNMHyKIEOTHI0B. MCIIOJIb30BaHUsl HYKJIEMHOBBIX KHUCJIOT
[IpumeHeHre HyKIEeMHOBBIX KUCIIOT
161 Pemenue 3agau no reme Pemenue 3aza4 o teme | Pematot 3anaum no teme «HyknenHoBbie KUCHOTB) | § 26:
«HykjenHOBBIE KHCIIOTHD) «HykernHOBBIE KUCIOTHI» pa3neibl
26.1—26.6
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162 Opranuueckast XuMus 1 Oprannyeckass XUMHSA U (QU3HONOTHA. | ['OTOBAT COOOIIEHUS U IPE3CHTAIIMM HA TEMY § 27:
¢buznonorus I'opmonsl. Octpaanon. TectocTepoH «Opranuueckasi XuMus 1 (GU3HOIIOTUS. paszznen
3acinylmMBalOT  MOATOTOBICHHOE omuuM w3 | 27.1
yyanmxcsi cooOuieHne, o0CyK/1al0T U JTOHOTHSIOT
ero
163 Opranuueckast XuMus 1 Oprannyeckast Xumust 1 papmakonorus. | I'oToBsaT coobmenus Ha Temy «Opranudeckas § 27:
dapmakomorus [TeHnmIIMHBI XUMHUS U (HapMaKOIOTUS». paszznen
3aciymMBalOT  MOATOTOBJIEHHOE ogHuM w3 | 27.2
yYaIuxcs COOOIIEHHE, OOCYKIA0T U JOTOJTHSIOT
ero
164 Opranunueckass XuMHs 1 Oprannyeckass xumusg u Ouoxumus. | ['0ToBAT coobuieHus Ha TeMy «OpraHudeckas § 27:
OMOXUMHUS Hukotunamua. HukoTuHOBas KHUCIOTA. | XUMUS M OMOXUMHUSL. paszznen
Hukotun 3acnylmMBalOT  MOArOTOBJIEHHOE  OoJHUM  u3 | 27.3
yYaIuxcs COOOIIEeHne, O0O0CYKIAI0T U JOMOIHSIOT
ero
165 IIpakTnueckas padora 7 IIpoBomAar XUMHUYECKUE JKCIIEPUMEHTBI c

«Perrenue
JKCIIEPUMEHTAIBHBIX 3a1a4
XUMHS IPUPOTHBIX

COEIMHEHUI»

COOJIIOJIEHNEM IIPAaBUJI TEXHUKH O€30MaCHOCTH IPH

pabore ¢ mabopaTopHbIM 00OpylOBaHHEM U
HarpeBaTebHbIMU npubopamu, a  TaKxe
XUMUYECKUMU  peakTUBaMH.  OKOHOMHO  H
OKOJOTMYECKM  TPaMOTHO  oOpamialoress ¢

XUMHUYCCKUMHU PECAKTUBAMMU.
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HabmoiatoT caMoCTOSITENNEHO TPOBOAUMEIE OTIBITHI,
3aMHCHIBAIOT COOTBETCTBYIOIINE ypaBHEHUS
peaknuii. UKCUPYIOT Pe3yJbTaThl HAOIIOJICHUA U

(GbopMyIUpPYIOT BEIBOJIBI HA UX OCHOBE

166 | IlpakTuyeckas padora 8 IIpoBoAsT  XMMHMYECKHE  3KCIEPUMEHTBl  C
«Pemenne COOJTIO/ICHHEM TIPABUJI TEXHUKH OE30MAaCHOCTH IMPH
HKCHEPUMEHTAIbHBIX 331a4» pabore ¢ s1a0OpaTopHbIM O00OpYyIOBaHHEM U

HarpeBaTebHbIMU npubopamu, a  TaKxe
XAMAYECKUMH  pEaKkTHBaMH.  OKOHOMHO  H
OKOJIOTUYECKH  TPaMOTHO oOpamarorcss ¢
XMMUYECKUMHU PEAKTUBAMH.

HaGnronaroT caMOCTOATENBHO IPOBOAUMBIE OIBITHI,
3aIMCHIBAIOT COOTBETCTBYIOIIUE YpaBHEHHS
peakiuii. UKCUPYIOT Pe3yJbTaThl HAOIIOJICHUN U
(bopMyIHMPYIOT BBIBOABI HA UX OCHOBE

167 | OGoOmIaromuii ypok mo Teme
«Opranuyeckasi XuMHsI»

168 | UToroBasi KOHTPOJILHASA BeimonHsAooT 3amaHMd MO0 Kypcy OpraHHYecKou
pabora XUMHUU

169 | AHanu3 KOHTPOJIbHOM pabOTHI.

Htoroseiii ypok

Pezeps (1 )
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11 knacc

N Tema ypoka Conep:kanue y4eOHOT0 MaTepHuaJa Buabl 1esiTeJIbHOCTH Y4aIIUXCS Jdomam-
o
i Hee
YPOKa
3ajaHue
Tema 1. Ctpoenue Bemectna (17 4)
1—2 | IToBTropenue kypca xumuu 3a 10 | Ctpoenue oprannyeckux coenunennii. | CoctaBisaor (GopMmyiibl opraHuueckux coenuHenuii | [Tosrope-
KJ1acc Homenknarypa OpPraHMYECKUX | IO HA3BAHHIO. HUE
COCIUHEHUI  COrJacHO  MpaBWiaM | YKa3bIBAIOT THUI THOPUAM3AIMH KAXKIOTO aToMa.
HNIOITAK. Buagsl  rubpuauzanuu. | 3alyChIBAIOT H30MEPhl OPraHUYECKUX COCTUHEHHM.
Buast mzomeprun. CriocoObl mosryueHust | 3aluChIBaIOT ypaBHEHUs peakuui,
u XUMHUYECKHE CBOMCTBA | XapaKTEpU3YIOIMX  XMMUYECKUE  CBOMCTBA WU
OpPraHMYECKUX BEIIECTB CrocoObI OTYyYEHUSI OPTaHUYECKUX COSAMHEHUN
3 Crtpoenue atoma. Ob1ue AToM. AGCONIOTHBIE U OTHOCUTENbHBIE | J[al0T ompeneneHust MOHATUH «aTtom», «maccoBoe | § 1:
MIpeICTaBICHUS 3HAUEHUS MacC M 3apsA0B YACTHUI. | YHCIIO aTOMay. paszznen
[Ipotonsl.  Heittponsl.  Hykmnonsl. | CpaBHUBAIOT 3HAYCHUS a0COJTIOTHBIX u|l.l
MaccoBoe uncio atoma OTHOCHUTEJIbHBIX MAaCC U 3aps/10B YaCTHLI.
CoCTaBIIIIOT CXEMY CTPOECHMSI aToMa U IPUBOLISAT
IpUMepbl  KOJIMYECTBEHHOTO  COCTaBa  aroma
(IPOTOHBI, ANEKTPOHBI, HEUTPOHBI, HYKJIOHBI)
4 Cocrosinue anekTpoHa B atoMe | KopryckynsapHo-BomHOBOH — ayanusm | OOBACHAIOT, B 4€M 3aKIIIOYAeTCs KOPIYCKYJsipHO- | § 1:
anekTpoHa. OpOutans. KBaHTOBBIE | BOJIHOBOMW JAyallu3M 3JIEKTPOHA. pasznen
gucna. [lepBoe (rimaBHOE) KBaHTOBOE | JlaroT ompeneneHne MOHATUS «OPOUTAITBY. 1.2
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YUCIIO. Bropoe (opOutansHoe, | CocraBnsior Tabmuiy  «CpaBHEHHE KBAaHTOBBIX
noOOYHOE) KBAaHTOBOE YHUCIO. TpeThe | uucem.
(MarHuTHOER) KBAaHTOBOE YUCIIO.
YerBépToe (CMMHOBOE) KBAHTOBOE
YHCII0
5—6 | DnekTpoHHBIE KOHPUTYpALIUU OcHoBHOE COCTOSIHUE atoma. | CpaBHMBAIOT OMNpEJEICHUsI TMOHATHM «OoCHOBHOE | § 1:
aToMa Bo30yxxnéHHOoe  COCTOSIHME — aToMa. | COCTOSIHME aToMay», «BO30YKIEHHOE COCTOSHHUE | pa3jaen
Hecnapennsbie snextponbl. CriapeHHbIE | aTOMay, KOHKPETU3UPYIOT UX MPUMEPAMHU. 1.3
JJIEKTPOHBI. [IpaBuio XyHpaa. | PaznuuaroT HecnapeHHbIE U CLIAPEHHBIE AJIEKTPOHBI.
[Nopsimok 3amoJHEHUsT MOAYPOBHEW. S- | 3alHMCHIBAIOT AJIEKTPOHHBIE KOH(UTYpallMu aTOMOB
DNEeMEHTHI. P-DNEeMEHTHI. d- | pnemMeHToB (97EKTpOHHBIE u ANEKTPOHHO-
DneMeHTHI. f-DIeMEeHTBHI. rpaduyeckue  (Gopmysnbl) B COOTBETCTBHH  C
npaBuioM XyHJa.
[TpuBOIAT IPUMEPHI §-, p-, d- U f-3]IEMEHTOB
7 W3menenue aTomHoro pagauyca | Mi3MeHeHne aTOMHBIX paauycoB B | COCTaBISAIOT CXeMY M3MEHEHHUS aTOMHBIX paauycoB | § 1:
1 00pazoBaHHE HOHOB Nepuosiax M rpymnnax Hepuoaudeckoil | mo nepuoauyeckoit cucreme /1. . Menzaeneesa. paszzaen
cuctemol JI.  W.  MenneneeBa. | O0BSCHAIOT 00pa30BaHKUE HOHOB. 1.4
Oo6pa3zoBanue MOHOB. Oueprust | CpaBHUBAIOT MOHITHS «9HEPTHSI HOHU3ALUN) U

noHuzauu. CpoACTBO K 3JIEKTPOHY.

DNEKTPOHHOE CTPOEHUE HOHOB

«CPOACTBO K JJICKTPOHY».
3amMchIBaIOT SJICKTPOHHBIC KOH(I)I/IpraI_II/II/I HOHOB
DJICMCHTOB

(27IEeKTpOHHBIE u 3JIEKTPOHHO-

rpaduueckue GopMyIibl)
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8 Pewenue 3amad o reme DJNEeKTPOHHOE CTPOCHHUE AaTOMOB M | 3alMCBHIBAIOT AJIEKTPOHHBIE KOH(UTyparuu aTtoMoB | § 1:
«CTpoeHue aroma» HOHOB. N3menenne aTOMHBIX | 9JIEMEHTOB B  OCHOBHOM ¥  BO30YXIEHHOM | pa3/ieibl
paalycoB W CBOMCTB 3JEMEHTOB B | COCTOSHHH. 1.1—1.4
nepuoanueckoir  cucteme JI.  W. | ['oTOBAT cOOOmMIEHHsT 1 MPE3CHTAIIMK HA TEMY
MenpeneeBa «0Ku3nsp u TBOpuecTBO /. . MeHnneneeBay.
3acnyluBaroT OATOTOBICHHOE OJTHUM U3 y4aIluXcs
coo0I11eHre, 00CYKAA0T U JOTOIHSIOT €ro
9 XUMHYECKas CBA3b OO0mue npeacTaBieHus: 0 XUMU4Yeckon | JlatoT ompesneneHne MOHITUS «XMUMHUYECKas CBSA3bY». | § 2:
CBA3U. CpaBHeHue MexaHu3MoB | CpaBHUBAIOT MEXaHHU3Mbl OOpa30BaHMSI WOHHOW M | pa3zaen
00pa3oBaHHsi MOHHOW M KOBaJEHTHOM | KOBJIEHTHOMW CBSI3U 2.1
CBS3U
10 DIIEKTPOOTPULIATETLHOCTh DIEeKTPOOTPULIATETbHOCTD. [lIxana | latoT onpeaeneHue noHATUs § 2:
ANEKTPOOTPHULATEILHOCTH HEKOTOPBIX | «3JEKTPOOTPULATEILHOCTbY. paszznen
JJIEMEHTOB, MMEIOIINX BakHOe | CpaBHHUBAIOT AJIEKTPOOTPHUILIATEILHOCTh HEKOTOPBIX | 2.2
MEIUKO-OHNO0IOTHYECKOe 3HAUEHUE. | DJIEMEHTOB, HUMEIOLINX BaXHOE MEAMKO-
Mertamnisl. Hemeramel. | Guonornyeckoe 3HaueHHE.
Merannnueckast CBsI3b CpaBHUBAIOT 3JIEKTPOOTPULIATENHHOCTh METAJUIOB U
HEMETAaJIJIOB.
Jaror omnpeneneHue TMOHATUS — «METaJUIMYECKas
CBA3b»
11 HNonnas cBs3b HNonnas cBs3b XapakTepu3yloT MEXaHW3M oOpa3oBaHUS HWOHHOW | § 2:
CBSI3H. pazzen

96




IIpuBogsaT npuUMEpPHl BELIECTB C HOHHBIM THUIIOM

23

CBA3U
12—13 | KoBajneHTHas CBSI3b KoBanentnas cBsa3b. KoBasienTHas | JlatoT onpeaeneHue NOHATUS «KOBAJICHTHAs CBA3bY. | § 2:
MOJIsIpHAs CBS3b. KoBanentnas | CoctaBnsitoT cxeMbl OOpa3oBaHHs TMOJSPHOW WU | pazen
HenoJisipHasi cBsi3b. Jlumonu. DHeprus | HEMOJISPHOH CBS3U. 24
cBsi3u. Jlnmna cBasu.  OOMmeHHsblid | [IpuBoAsT mnpHUMEpbl BEHIECTB C  KOBAJICHTHIMHU
MEXaHU3M O00pa30BaHUs KOBAJICHTHOH | CBSI3SIMH.
CBA3U. JlonopHo-akuenTopusli | Paznuuaror 1B MeXaHu3Ma o0Opa3oBaHUs
MEXaHW3M O00pa30BaHUS KOBAJICHTHOHM | KOBAJICHTHON CBSI3M: OOMEHHBIH H  JIOHOPHO-
CBSI3U. Tunbl rHOPHUIN3AIMH | aKIIENTOPHBIH.
opoutaneil. OpueHtauus rUOpUAHBIX | Jlat0T ompeneseHus] MOHATUI («IUIOIN», «IHEPrus
opoutaneii. [IpoyHOCTh G-CBSI3U U T- | CBSI3UY, «IJIHUHA CBSI3N».
CBSI3U [TpuBOIAT CXEMBI pa3HbIX TUIIOB TMOPUAN3ALUI
(sp™-: sp™=: sp-).
CxeMaTH4HO N300pakatoT 00pa3oBaHUE G-CBS3H
14 HeBanenrusie HeBanenrusie B3aMMOJEHCTBYS | Pa3nmuyaroT OpHEHTallMOHHOE B3auMOAEHcTBUE U | § 2:
B3alMOJICHCTBUS (OpHEHTALIMOHHOE U JUCHEPCHOHHOE). | IUCIIEPCUOHHOE B3aUMO/IeCTBHE MEXy | pa3zaen
Bomopoanas cBsi3b MOJICKYJIAMH. 2.5
ITpuBOIAT IpUMEPBI HEBAJIEHTHBIX B3aUMOJEHCTBUI.
[Toka3bIBaroT, Kak 00pazyercsi BOJOPOIHAS CBA3b
15 Kpucrannuueckue pemérku Kpucrannuueckue pemerku. CocraBnsoT TabnuIy «CpaBHeHue | § 2:
MonekynsipHble KpUCTAIITHYECKHE KPUCTANIMYECKUX PEHIETOK», B KOTOPOH MPHUBOIAT | pa3zel

97




peIETKH. ATOMHBIE KPUCTALIMYECKUE | PUMEpBl BELIECTB M OMHMCHIBAIOT MX (usnyeckue | 2.6
pemi€Tku. MOHHBIE KPUCTAUIMYECKUE | CBOMCTBA.

pemi€Tku. Metammnueckue ['OTOBAT M NEMOHCTPUPYIOT NMPE3CHTALMH HA TEMY
KPUCTAJUIMYECKUE PEIIETKH. «Kunkue kpucramib»

Jemoncmpayusa. Mogenu MOHHBIX,

aTOMHBIX, MOJIEKYJIIPHBIX U

METAJUIMYECKUX KPUCTAININYECKHUX

pemETOK

16 Pewenne 3amau o reme Xumuueckas CBA3b. | BBINONHAIOT ynpaKHEHHUs. § 2:
«XUMHYECKasl CBA3b) Kpucrannmueckue pemérku. Tumbl | [0TOBITCS K  KOHTPOJBHOM paboTe MO TEMe | pa3felbl

TUOpUIU3AITIT «CTpoeHue BeniecTBay 2.1—2.6

17 KonTpoabnas padora 1 Bemmonusror  3amanua no  teMe  «CTpoeHue
1o reMe «CTpoeHue BellecTBa» BELIECTBA»

Tema 2. OcHOBHBIC 3AaKOHOMEPHOCTH NPOTeKaHus peakuui (21 9)

18 OneMEHTBl XUMHUYECKOU Peakuuu camonpounsBonbHble. Peaknuu | CpaBHUBAIOT — peakUMU  CaMONpPOM3BOJIBHBIE U | § 3:
TEPMOJIUHAMUKHU. HECaMOIIPOU3BOJIbHBIE. HECaMOIIPOU3BOJIbHBIE. pazzen
Peaknun caMmonponsBosibHBIE U [IpuBomaT  mpuMepsl  camMONpOU3BOJIBHBIX M | 3.1
HECaMOIIPOU3BOJIbHBIE HECaMOITPOU3BOJIBHBIX PEAKIIHM

19 TepMonnHaMuueckue cucteMbsl | XuMU4ecKas TepMOAuHaMHKa. | JaloT  ompeneneHue  MOHATUA — «xumuueckas | § 3:

Y TIPOLIECCHI Tepmonnnamuyeckas CUCTEMA. | TEPMOJMHAMHUKAY. pazzen
OTtkpbITast tepmoanHamudeckas | CpaBHUBAIOT: 1)  OTKpPBITYIO W 3aKpeITyio | 3.2
CUCTEMA. 3akpbITas | TEPMOAMHAMHUUYECKYIO CUCTEMY; 2)
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TEPMOAMHAMUYECKAS CUCTEMA.
Peakuuun »sk3oTepmuueckue. Peakunun
SHJIOTEPMHUYECKHE. Bnytpennss
SHEpPIHUsl.

Hemoncmpayuu. TeroBble 3pHEKThI
[P paCTBOPEHUHN KOHLIEHTPUPOBAHHOU

CepHOfI KHUCJIOTBI U HUTPATd aMMOHMUA

OK30TCPMUYCCKUC U DOHAOTCPMUYICCKUC PCAKITNH.

XapakTepus3yloT  BHYTPEHHIOIO  SHEPrHI0  Kak

(YHKIUIO COCTOSTHUS

20 OHTaNbIUS U SHTPONUS OHTaNbNus u sHTponus. | J[aroT XapaKTepUCTUKY SHTAJIBIIUA U SHTPONUH Kak | § 3:
DKCTEHCHUBHbIE napameTpsl. | QyHKIUU COCTOSIHMS, ONPENEIAONIEH | pa3ael
WHTEeHCHBHBIE TapaMeTphbl CaMOIIPOU3BOJILHOE MPOTEKAHKE MTPOLIecca. 33
OnuceiBalOT HKCTEHCUBHBIC U MHTCHCUBHBIC
napaMeTpbl TEPMOJAMHAMUYECKUX CHCTEM
21 Oueprus ['ub6ca. Oueprus ['mb06ca. DHrTanbnUiHBIA U | XapaKTePU3YIOT noHsitue <«dHeprusi ['udOcay. | § 3:
OHTaNbIUMHBIN U SHTPONUNHBIA | SHTPONUUHBIN (PaKTOPHI CpaBHUBAIOT MOHATHS «IHTAIBIUNHBIA (DakTOp» M | pa3aen
(bakTopbI «OHTPOMUNHBIN (HakTOp» 34
22 [IpuHIMI SHEPreTHYECKOTO [puanmn sHepreTuueckoro | JlaroT mosicHeHWe MNpUHIMIY 3Hepreruyeckoro | § 3:
COTIPSIKEHUS COTIPSIKEHUSI COTIPSIKEHUS paszznen
3.5
23 XUMHYECKOE PABHOBECHE. OOparumas XuUMHYecKas peakuus. | PaznuuatoT HeoOpaTtumble 1 0OpaTUMBbIE PEaKLIUU. §3
Koncranta xumMu4eckoro HeoOpatumass xumudeckass peaknus. | [IpuBoasat mpumepbl HeoOpaTUMBIX W 00paTUMBIX | 3.6

paBHOBECHs

Xumunyeckoe paBHoBecue. KoncraHTa

XUMHYCCKOTI'O paBHOBECUSA

peaKuuii.

I[aIOT OIIPCACIICHUC INOHATHA  «(XUMHYCCKOC
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PaBHOBECHEY.
[IpuBomsaT ¢opmyny, MO KOTOPOHl BBIYUCIISAETCS

KOHCTaHTa XUMHUYCCKOI'0O paBHOBECUA

24 CwmenieHue XUMUYECKOro CwmenieHre XUMUYECKOro paBHOBecHs. | DOPMYJIMPYIOT NPUHIUIN CMENIEHUS XUMHUYEecKoro | § 3:

paBHOBECHS [Tpunnun Jle [larense. 'omeocrtas paBHoBecust (npunuun Jle lllarense). paszaen
Paz0uparoT Ha KOHKPETHBIX IMpuMepax QaxTopsl, | 3.7
BBI3BIBAIOIIINE CMELIEHUE XUMHUYECKOIO
paBHOBECHS.
XapakTepus3yloT TOMEOCTa3 KaK YHHUBEpCAIbHOE
CBOWCTBO KMBBIX CUCTEM.
loToBAT M 3aciaymmBarOT COOOUICHHS Ha TeMy
«Posib cMellleHHs] PaBHOBECUSI B TEXHOJOTMYECKHUX
poueccax»

25 Pemrenue 3amau mo reme Pemenue 3amau mo reme «JI€MEHTHI O600maT M CUCTEMATHU3UPYIOT CBeAeHUs 1o | § 3:
«JIEMEHTBl XUMUYECKON XUMHUYECKON TEPMOJINHAMUKI 2JIEMEHTAaM XUMHUYECKOW TEPMOJMHAMUKH, a TaKXKE | Pa3aeibl
TEPMOJANHAMUKI KOHKPETU3UPYIOT X MIPH PEIICHNUN 3a]a4 3.1-3.7

26 OneMEeHTBl XUMHUYECKOU Mexanu3m peakiuil. OneMeHTapHbIN | JlaroT onpenencHus MOHATUHI «MEXaHU3M peakuuin», | § 4:
KUHETUKH. aKT. [TapannensHbie pEaKLUu. | «3NIEMEHTApHBIA aKT», «I1apajulelbHbIE pPEaKLUN», | pa3len
OOu11e mpeacTaBIeHUs O [TocnenoBarenbHble pEaKIUU. | «IIOCIEAOBATEIbHBIE PEAKLIUNY, «roMmoreHssle | 4.1

MEXaHU3Max peakIni

['oMOreHHbIe M reTepOreHHbIE peaKun

p€akuuun», «TETCPOrCHHBIC pPCAKOHUHU», a TaKXKe

KOHKPETU3UPYIOT X IIpUMEpPaMu
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27 CkopocTb peakuu CxopocTb peakuu, €€ 3aBUCUMOCTb OT | J[aloT onpeesenne NoHATHs «CKOPOCTh peakuuuy. | § 4:
pa3nuyHbIX (PaKTOPOB [lepeuncasror (GakTOpbl, OT KOTOPHIX 3aBUCHUT | pa3ziel
CKOpPOCTb peaKkIuu 4.2
28 Kunernueckue ypaBHeHUs. Kunernueckue ypaBHenusi. KoHncranta | [latoT omnpeneneHuss TOHATHN — «kuHeThudeckoe | § 4:
KoHcTanTa ckopocTu peakiuu CKOpPOCTH peaxkuuu. Ilepuon | ypaBHEHHEY, «KKOHCTAHTA CKOPOCTU PEAKLIUM. paszznen
IIOJIYIIPEBPALLICHUS Vka3pBatoT  (aKTOphl, OT KOTOPBIX 3aBHUCHUT | 4.3
KOHCTAaHTa CKOPOCTH PEaKLUU.
JlaroT ~ XapakTEepUCTHKY  MOHATHS  «II€pUOJ
HOJTyTIpEBPAILIEHUS»
29 3aBUCHUMOCTb CKOPOCTH 3aBUCUMOCTb CKOPOCTH pEaKIMH OT | XapaKTepU3ylT 3aBUCUMOCTb CKOPOCTH peakuuu | § 4:
peaxkuuu oT TeMIIEpaTypsl temneparypsl. [IpaBuwio Bant-I'odda. | oT Temnepatypsl. pasznen
OHeprus akTUBALIUK PEAKLUH. Hcnonp3yror IIPaBUIIO Bant-T'odda npu | 4.4
Jemoncmpayuu. 3aBUCUMOCTb BBINIOJTHEHUHU 3aJIaHUH.
CKOPOCTH peakuuu oT KoHIeHTpauuu 1 | C moMompio TIpaduKoOB PpacKphIBalOT MOHSITHE
TEMIIEPATYPHI «QHEprus aKTUBALUU PEAKIU
30 Karanus Karanms. MexaHu3m nevictus | JaroT OnpeaeIeHus MOHSTHH «Karammsy, | § 4:
KaTajan3aropa. Karanuzatopsl. | «kaTanu3aTopb», «KAHTUOUTOPHD. paszznen
WHruburopsl. I'omoreHHsIi u | PaccmaTtpuBaroT MexaHu3M AelcTBHA Kartanusaropa. | 4.5

TeTEePOreHHBIN KaTalu3.
Jemoncmpayusa. Paznoxenue
MEePOKCHIa BOJAOPO/Ia B MPUCYTCTBUHU

KaTamm3aropa

CpaBHUBalOT  JIEHCTBHE  KaTaiu3aTOpOB  H
WHTHOUTOPOB.
Haror CPaBHUTEIBLHYIO XapaKTEPUCTUKY

TOMOT'€HHOI'O U T€TCPOrCHHOI0 KaTtajansa
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31 Pemenue 3agau no reme Pemenne 3amau mo Teme «CkopocTh | OOOOMIAIOT W CUCTEMATH3WPYIOT cBeAcHus o | § 4:
«CKOpOCTh XUMHYECKOM XUMHUYECKON PEAKIIUNY. CKOPOCTH  XMMHUYECKOM  peakluu, a TaKXe | pa3Jiesbl
peaKuumn. KOHKPETHU3UPYIOT UX NP PEIICHUH 3a7a4 42—4.5

32 CrexuomeTpus. Crexuomerpusi. MonapHas  Macca. | JlaloT onpezaeneHus MOHATHNA «MOJsIpHash Maccaw, | § 5:
Pacuer xonnuecTBa BeniecTa Monsipablii 00b€M  Ta30B.  MOJIb. | «MOJISIPHBII OOBEM Ta30B», «MOJIb», «KOJIHYECTBO | pa3aen

KomnuectBo BEILIECTBA. | BEIIECTBA», «IOCTOSIHHAsE ABOTaapo», «MmoiisipHas | 5.1

OtHocuTeNnbHAs IUIOTHOCTh Tra3a II0 | MAacca CMECH ra3oBy.

apyromy ra3y. MonsipHas Macca cMecu | Pemaror 3ajaun  Ha BBIYMCIIEHHE OTHOCUTEIbHOMN

razoB. YpaBHeHue MeHaeneeBa— | IUIOTHOCTHU ra3a Mo Jpyromy rasy, MOJIIpHOW MacChl

Knaneiipona. IlocrosiHHas ABoraapo CMECH Ta30B, Ha HCIOJb30BAHUE YypPaBHEHHUS
MenaeneeBa—Kianeiipona

33 CooTHoLIEHUS MEXKTY CooTHolIeHUsT MEXAy KojaudecTBaMu | PemaroT 3agaun Ha pacué€r Mo ypaBHEHUIO peakuuu | § 5:
KOJIMYECTBAMU BEILIECTB B BEILIECTB B XUMHYECKUX YPaBHEHUAX Macchl, 00béMa, KOJIMYECTBA OJHOTO BEILECTBA IO | pa3jies
XUMUYECKUX YPABHEHHSIX Macce, 00bEMY WIIM KOJIMYECTBY JPYroro Bemiecrsa | 5.2

34 ['oMoreHHbI€ U reTepOreHHbIE I'omorennsie cucremsl. ['ereporennsie | JlaroT CPaBHUTEIBHYIO XapakTEePUCTHUKY | § 6:
CUCTEMBI CUCTEMBI. TOMOTEHHBIX U T€TEPOTC€HHBIX CUCTEM paznen

6.1

35 PactBops1 PactBopel. MonsipHass koHueHTpauus | JaroT onpeaeneHne moHATUsI «PacTBOP». § 6:
pacTBop€HHOro BemecTBa. MaccoBas | BeiBoasat  ¢Gopmynsl JUIsL  pacu€ra MOJISIPHOM | paznen

KOHIICHTpAITUs pPacTBOPEHHOTO | KOHIIGHTPAIlUKA,  MacCOBOMU KOHIIEHTpanuu, | 6.2

BemiecTtBa. MaccoBas monda. OOnEMHAs

H0JIA

MaccoBOU JOJIM U OOBEMHOM OJM PacTBOPEHHOTO

BCIICCTBA.
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Pemraror 3amauM  Ha  HAxXOXICHUE  MOJSIPHOU

KOHUEHTPALHH, MacCOBOH KOHIIEHTpaLUH,

MaccoBOM M OOBEMHON O  PacTBOPEHHOTO

BEILlECTBA
36 [Iponecc pacTBOpeHHS Koapdpuument pactBopumMocTH. | OOBACHSIOT, KaK MIPOUCXOJIUT nporuecc | § 6:
3aBUCUMOCTh pacTBOPUMOCTHU | paCTBOPEHMS, KaK MPUTOTOBUTH HACBHIIIEHHBIM U | pa3zieln
HEKOTOPBbIX COJIEH OT TeMIepaTypbl. | HEHACBIIEHHBIH PacTBOpP. 6.3
Hacplmiennele  u HeHacblllleHHble | CpaBHUBAIOT MOHATHS «COJIBBATALMS, «COIbBATHI,
pactBopel.  IIpomecc  pacTBOpEHHs. | «TUAPATHI», «AKBAKOMILIEKCHIY.
ConbBarauus. ConbBarbl. ['maparsl. | OOBACHAIOT, OT 4Yero 3aBUCUT pPacTBOPUMOCTH
AxBakoMIuieKkchl. PacTBOpUMOCTb BEILIECTB
37 Pemenue 3aau o teme Pemenue 3anau no reme «PactBopel» | O000malOT W CUCTEMATH3UPYIOT CBeleHUs o | § 6:
«PacTBOpBI» pacTBopax, a TakKe KOHKPETH3UPYIOT HUX IpU | pa3aeiibl
pelIeHnn 3a1a4 6.1—6.3
38 Konrtpoabnas pabora 2 Bemmonustor  3aganus no  Tteme  «OCHOBHbIE
1o TeMe «OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUSI PEaKIUii»
3aKOHOMEPHOCTH  IPOTEKaHUs
peaKuuii»
Tema 3. BemecTBa U 0OCHOBHBbIE THIIBI UX B3aumoaeicTeus (39 1)
39 Knaccudukanmst Oxkcuapl. Kucnorsl. OcnoBanusi. Conu. | CocTaBisitOT CXeMy knaccudukanuu | § 7:
HEOpPraHMYECKUX BEIECTB Oxcupl KHUCJIOTHBIE. Oxkcupapl | HeopraHudeckux BeuiecTs. [IpuBoaAT mpuMepsl. paznen
ocHOBHble.  Oxcuabl  aMmdoTepHble. | YCTaHABIMBAIOT NPUHAICKHOCTh  BemectB Kk | 7.1
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Oxcuppl HECOoJIeo0pa3yoIue. | onpeaenéHHOMY KJIaccy HEOPTraHUYECKUX
Kucnotsr KHUCJIOPOACOAEPIKAILNE. | COEAUHEHHI
Kucnorsr Geckucnopoausie. Kucnors
OJIHOOCHOBHBIE. Kucnotsl
MHOToocHOBHBIC. OcHOBaHus. [1[émoun.
HepactBoprmebie OCHOBAHHSL.
AmdoTtepHbIe OCHOBaHHSI. Conu
cpenane. Comum  kuciele.  Coiu
cmemannble. Conu ocHOBHbIE. Conu
JIBOMHBIC
40 Knaccudukanus peaxuit Peakuun COEIMHEHHS. Peaknuu | Yka3siBaroT TUI peakuumn (coenunenus, | § 7:
pasznoxkeHusi. Peakuuu  3amenieHus. | pa3joKEHUs, 3aMelleHus, oOOMeHa) M0 cXeMe | pa3zaen
Peakuuu oOmena peaxkuuu. 7.2
[IpuBOAAT CBOM IPUMEPHI HA KaXIbIA TUII PEAKLIUH
41 Pemenue 3agau o reme Pewenue 3a/1a4 o Teme | OO00IIalOT U CUCTEMATH3UPYIOT cBeleHus 1o | § 7:
«Knaccuduxanms «Knaccuduxanms HEOPraHUYECKUX | KJIacCU(PUKAIMM  HEOPTaHMYECKUX  BELIECTB U | pa3Jelbl
HEOPTaHWYECKHUX BEIIECTB U BEIIECTB U PEAKIUI peakmuii, a TakkKe KOHKPEeTH3UpyT wux mnpu |7.1—7.2

peaKuuii»

BBIITOJIHEHUH YITPAKHEHUHN
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42—43 | DneKTpoInTHl U ONEeKTPOIUTHl U HE3NEKTpoauTsl. | [TpuBoasar IIpUMEPBI AJIEKTPOJIUTOB ul§8:
HE3JIEKTPOoJUThI. Teopus Teopust AIIEKTPOJINTUYECKON | HEINEKTPOIUTOB. pazzenbl
AJIEKTPOJIUTUYECKOMN JIMCCOLIMAIUH. Mexanusm | [IpuBoasT cxemy, WUIIOCTpUPYIOIIyI0 MeXxaHusMm | 8.1, 8.2
U CCOLIAIIUU 3IEKTPOJIUTUYECKON JUCCOLIMALMU. | AIEKTPOJUTUYECKON JUCCOLMALINH.

Cunbnble  snekTponuThl.  Cnabbie | [0TOBAT COOOIIEHHS M TMPE3EHTAlUd O COBETCKOM
anekTponuthl. Crenenp wuoHu3anuu | xumuke M. A. KaOiykoBe, KOTOpBIA BHEC OOJBIION
(nuccouuanun). BKJIaJl B Pa3BUTHE TEOPUU HEBOAHBIX PACTBOPOB.
Jlemoncmpayus. Wzydenue | 3acnymuBarOT COOOIIEHHE OJHOTO U3 YUaAIIUXCS.
AJEKTPOIPOBOJIHOCTH PACTBOPOB CpaBHUBAIOT CUJIbHBIE U CJIa0ble AJIEKTPOJIUTHI.
[IpuBonar ¢opMynly, IO KOTOPOH BBIUUCIISIFOT
CTEeTeHb HOHU3AIUU (JIUCCOLIUAIINN)
44 Jluccoumarnus Kucior, Juccoumanuss kucnor. Jlucconmanus | 3anMChIBAIOT ypaBHEHUS JUCCOLMAIMU  KHCIOT, | § 8:
OCHOBAaHHUH M coJieH ocHOBaHM#.  Jluccoumanusi  coJed. | OCHOBAHUM, KUCIOT, COJICH. pasnen
Crynenuatass Juccouuanus KucioT. | PaccmarpuBaioT — cTymeHYaryro — auccouuanuio | 8.3
CryneHyaTtass JAMCCOLMALMS  KHUCIBIX | KACIOT U KUCIBIX COJEH
coJier
45 Pemrenue 3amau mo reme Pemenne 3amau mo Teme «Teopus | O600IMAIOT M CHUCTEMATH3UPYIOT CBeAeHHsS 10 | § &:
«Teopus IIEKTPOIUTUIECKON JIEKTPOJIUTUYECKON JUCCOLMAIITN» TEOPHUH DJICKTPOJIMTHYECKON IUCCOLMALINN, & TAKXKE | pa3aeiibl
JUCCOLIUALUN» KOHKPETU3UPYIOT UX IIPU PELICHUU 3a]1a4 8.1—8.3
46 Peakuus HeliTpanuzanuu MonekynspHble, TOJHbIE HOHHbIE WU | 3alKMCHIBAIOT MOJEKYJISpPHbIE, MOJIHbIE HOHHbIE H | § &:
COKpalIEHHOE  HOHHO€  YpaBHEHHS | COKpall€HHOE  HMOHHOE  ypaBHEHHUS  pEeaKlMH | pasjeln
peaKury HENTpaTN3alu. HEeUTpaIM3alnuu 8.4
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Jemoncmpayus. Peakius
HEUTpaIU3aLuKu
47 B3aumopeiicTBue cpeaHux VYcnoBus  B3auMopelcTBusl  cpeaHux | PaccMarpuBaroT yCIJIOBHUS, npu KOTOpBIX | § 9:
COJIEH C KMCIIOTAMH. COJIEH C KMCIIOTAMH IIPOUCXOIUT B3aUMOJEHUCTBUE CPEIHUX COJEH C | pa3nen
KHCJIOTaMHU. 9.1
3anuchIBalOT YPAaBHEHMSI PEAKIMI CpPEAHMX COJIEH C
KHACIIOTaMU
48 B3aumopneicrsue cpeiHux VYcnoBusa B3auMmonencTBusa  cpeaHux | PaccmarpuBaroT yCII0BUS, pu KOTOpBIX | § 9:
COJIEN C OCHOBaHUSIMU COJIEN C OCHOBAaHUSIMU MPOUCXOJUT B3aWMOJICUCTBUE  CPEOHUX COJIEd C | pasjel
OCHOBaHUSIMHU. 9.2
3anuchIBalOT YPaBHEHHUS PEaKUUA CpPEIHUX COJIEH C
OCHOBaHUSIMU
49 B3anmoneiicTBre cpenHux VYcnoBus  B3auMoaencTBusl  cpeaHux | PaccMarpuBaroT yCIJIOBUS, npu KOTOPBIX | § 9:
cosiel MexIy coOoi cosiel Mex 1y coooi IIPOUCXOAUT B3aUMOJEHUCTBUE CpPEIHMX COJeH | pa3nen
MEXIy COOOH. 9.3
3anuchIBalOT YpaBHEHUSl PEaKIUil CpeIHUuX coyeu
MEXIy OO0
50 Peakuuu ¢ yyactTeM KHCIIBIX VYcnoBus peakuuii ¢ ydactueM KHciblx | PaccmaTtpuBaroT yCII0BUS, pu KOTOpBIX | § 9
coJien COJIEH. IPOUCXOAUT  B3aMMOJEHCTBHE  KHCIBIX  cojel. | 9.4
emoncmpayua. Peakunn  KUCHBIX | 3alMCBHIBAIOT YpaBHEHUS peakuui,
COJIEH ¢ METaJNIaMH XapaKTEePU3YIOLIUX CBOMCTBA KUCIBIX COJIEH
51 I'mpponus conen I'mpponus coinu, oOpazoBaHHOM | CoctaBnsitor — Tabmumy — «[maponmus  comei». | § 9:
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CHJIBHOW  KUCIJIOTOM CHJIbHBIM | 3alIUCHIBAIOT MOJICKYJISIpHbIE HMOHHBIC YPaBHEHUS | pa3leln
ocHoBaHueM. ['maponus COJIM, | peaKIuil TUIPOJIU3a COJIeH. 9.5
oOpazoBaHHOW  ciaboil kucioTo U | OmpenenstoT cpeay pacTBOpa COJIH.
CWIBHBIM  OCHOBaHMeM. ['maponu3 | OnpenensioT HOH, 0 KOTOPOMY UAET THAPOIIU3.
coiH, OOpa30BaHHOM cunbHOM | IIpornosupyror, KaK  M3MEHAIT  OKpacKy
KHCIOTOW W CIabbIM OCHOBaHHMEM. | HHIUKATOPHI B pACTBOPAX COJICH.
lunponus comu, 00pazoBaHHON | OOBSACHSIOT IPOIYKTHI COBMECTHOTO THAPOJIN3A.
cnaboil  KUCIOTOM u  cnabbiM | BeIMOIHAIOT 1a00paTOpHBIE OMBITHI C COOIIOICHUEM
ocHoBaHreM. COBMECTHBINA THAPOJIN3. | MMPaBWJ TEXHUKH O€30MacHOCTH, HAOIIOAI0T |
Jlabopamopnuie onvimul. 1. | ONIKCHIBAIOT HX.
CoBMecTHBI ruAponu3. 2. Bnusxue | 3anuceiBaioT COOTBETCTBYIOIIKE ypaBHEHUS
M3MEHEHHUS TeMIIepaTyphbl Ha CMEIIEHUE | XUMUUECKUX peaKlnui
paBHOBECHS TUAPOIIN3A
52 Pemrenue 3amau mo reme Pemenue 3amau o reme «['maponus O600mawT W CUCTEMAaTU3UPYIOT CBeAeHus 1o | § 9:
«['upponus conein» coJen» TUIPOJIN3Y COJIEH, a TAK)K€ KOHKPETU3HUPYIOT UX IIPH | pa3zien
pelleHnn 3a1a4 9.5
53 IIpakTnueckas padora 1 [IpoBonsr XUMUYECKAN JKCIIEPUMEHT o

«'upponus»

Pa3IUYHBIM CIIydasM THAPOJIA3A C COOJIOJICHUEM
IpaBUJI TEXHUKU Oe3omacHocTH. HabmomaoT wu
OITHCBIBAIOT €T0.

HaOJIFOJEHUI u

DUKCUPYIOT pe3yJIbTaThl

(hopMyTUPYIOT BBIBOABI HA OCHOBE IOJYYCHHBIX
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JTaHHBIX

54 AM(poTepHBIE OKCUIBI U AmdorepHOCTD JlaroT omnpenienenue MoHATUs «aM(pOTEPHOCTDY. § 10:
ruapokcuabl. O0riue [IpuBonaT npumepsl aM(pOTEPHBIX COSTUHEHHIA. paznen
MpeACTaBICHUS C noMouipr0 XMMHUYECKHX ypaBHEHUM nokasbiBaroT | 10.1

aM(pOTEPHOCTh PA3IMYHBIX OKCUIOB U THIPOKCUIOB

55 Peakuu amdorepubix okcunoB | Peakiiuu aMmpoTepHBIX OKCHUIOB B PaccmarpuBatoT npumepsl peakiuu § 10:

B pacIujiaBe pacmiae. KommiekcooOpa3oBaHue B B3aMMOJICHCTBHS aM(POTEPHBIX OKCUIIOB B paciiaBe. | pasnuei
paciuiaBax OOBACHAIOT KOMILJIEKCOOOpa30BaHUE B pacIljiaBax. 10.2
3anuchIBalOT COOTBETCTBYIOIINE YPABHEHHS
peakuuii

56 Peakuuu ampoTepubix okcunoB | Peakiuu aMmoTepHBIX OKCUAOB U PaccmatpuBaroT npumeps! peakuuii  amdorepasix | § 10:

Y TUAPOKCHUJIOB B PACTBOPE THAPOKCHJIOB B PACTBOPE OKCHJIOB B PacTBOpE. pazzen
OOBACHSAIOT KOMIUIEKCOOOpPa30BaHUE B PACTBOPE. 10.3
3anuchIBarOT COOTBETCTBYIOIINE yYpaBHEHUS
XUMHYECKHUX PEaKIIHid

57 Peakuuu coneit meramios, Peakuuu coneit meramios, C moMoIipI0 ypaBHEHUHN peakiuid JOKa3bIBaroOT, uTo | § 10:
oOpasyromux aMm(poTepHbIe oOpazyromux aM(oTepHbIe COSAMHEHUS | COJIM METAJIIIOB, 00pa3yromux aMmGOoTepHbIE OKCUIBI | pa3ieln
COEJIMHEHUS Y TUIPOKCHU/IBI, pEarupyroT cO LienoYamu, npu 3tom, | 10.4

B 3aBUCUMOCTM OT MOJISIPHOTO COOTHOULICHUS
peareHToB, 00pa3zyroTCcsl pa3Hble TPOIYKTHI.
CocraBnsioT cxemy B3aMMOTIPEBPAICHUS

THAPOKCOKOMIIJICKCOB  TIOJ JIEHCTBUEM CHIIBHBIX
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KHCIOT (B U30BITKE U HEJOCTATKE).

3anuchIBAIOT ypaBHEHHUS peEakluid, B KOTOPBIX
THJIPOKCOKOMITJICKCHI ~ Pa3pymIalOTCsA TakKe O]
nericteueM cna0bix kuciaor (HpS) W KHCIOTHBIX

OKCHAOB, COOTBCTCTBYIOIINX c1a0bIM  KHCIIOTaM

(CO,, SO,y

58 KonTpoabHasi padora 3 Bemmonnsror  3amaHus 1o TeMe  «XHMHYECKas
10 TeMe «XHUMHYECKasi peakLusl. peakuusi. Teopus 3IEKTPOJIUTUYECKON
Teopus 31eKTPOTUTHUECKON JUCCOLIMAIII
JUCCOLIUALII
59 Bonoponnsliii nokaszarens pH Bonopoansiit nokasarens pH JlaroT  ompeneneHue  MOHATUS  «BOAOPOAHBIN | § 11:
MIOKa3aTellby. pazzen
BeBogsaT popmyiy, mo kotopoii paccunrtsiBaror pH | 11.1
60 Bydepnsie cucrembl bydepnas cucrema. bydepHnas émkocts | XapakTepusyroT 0y(hepHble CUCTEMBI. §11:
JlaroT onpenenenue noHATUs «0ydepHas EMKOCTb» | pa3zaen
11.2
61 3nauenus pH Guonornyeckux 3nauenus pH »xuakocteil opranusma | [IpuBonar npumepsl 3HaueHudd pH xuaxocreit | § 11:
cpen 4eJI0BEKa B HOPMeE OpraHM3Ma 4eJIOBEKa. pasznen
3acnymuBaT U OleHuBalT coobmenue «Peakuus | 11.3
HENUTpaU3allii B OPraHU3Me YeI0BEKa»
62 Bbydepnbie cuctemsr oprannsma | BydepHbie cucTemsr opranu3ma. CocraBnsaror  Tabmuiyy  «CpaBHeHMe  TWaBHBIX | § 11:
I'uppokapOonatHas OydepHas cucrema. | OypepHBIX CUCTEM OpraHU3Ma pazzen
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I'emornobunoBas OydepHas cucrema. 11.4
docdarnas OydepHas cucrema.
benkoas 0ydepHas cucrema
63 B3anmocss3bs Oydepubix cuctem | BzaumocBsa3zs  OydepHbix  cucreM | PaccmaTtpuBarot B3aUMO/ICHCTBHE oydepnbix | § 11:
OpraHu3Ma yeloBeKa OpraHu3Ma yeloBeKa CUCTEM B OpraHu3Me (1o CTaausM) pazzen
11.5
64 Hapymenust kuciotHo- Hapymienue KkucioTHO-OCHOBHOTO CpaBHUBAIOT AIUAEMUIO U ATKATUEMHUIO. §11:
OCHOBHOT'O COCTOSIHUS COCTOSTHUS. AueMusi. AKamueMusl. CpaBHUBAIOT alU03 U ANKAJIO3. paszensl
opranusma. Koppexuus Aunnos. Ankanos. Herasossiit aniuno3 | OObSCHAIOT, — MOYEMY KHCJIOTHO-OCHOBHOE | 11.6,
KHMCJIOTHO-OCHOBHOT'O COCTOSIHUS | WJIM ajikajo3. ['a30BbIii ankaos. COCTOSIHME OpTraHu3Ma MOXKET HapymaThbest M Kak ero | 11.7
opranusma DK30TeHHBIN alu03. DHIOTeHHBIH MO>KHO PEeryJIHpOBaTh
aJKano3
65 Pewenne 3amad o reme Pemenue 3agau no teme «Bonopoausiii | O000IIAIOT U CUCTEMATU3UPYIOT cBeleHus 1o Teme | § 11:
«BoaopoaHblil mokazaTenby» MOKa3aTeb) «Bomopoanbrit MOKa3aTeNby, a TaKXe | pa3Jenbl
KOHKPETU3UPYIOT UX IIPU PELICHUU 3a]1a4 11.1—
11.7
66 Crenens okucinenus. Hanbonee | Crenenn okucienusi. OxucnutenbHO- | JlatoT onpeseneHus TOHITHI «CTETeHb OKUCTCHUs Y, | § 12:
Ba)KHBIE OKUCIIUTETHN U BoccTaHOBUTeNbHBIE peakin (OBP) «OKHUCTUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKITHI. paszensl
BOCCTAaHOBUTEIHN OnpeaensioT CTENEHW OKHCIEHHS B MNpOCThIX u | 12.1,
CJIO’KHBIX BEIIECTBaX. 12.2

CpaBHHBaKH‘ ITOHATHA «OKHCIIHUTCIIb) n

«BOCCTAaHOBHTCIIb».
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Ha3piBator BakHBIE  OKHCIHUTENM W  BaXKHbBIC
BOCCTaHOBUTENHN
67 Kiaccudukanms okuciuTenbHo- | MeXMOJIEKyIIpHbIE OKHUCIIUTENBbHO- | [IpuBOIAT KJIacCU(PHUKAITUIO OKHUCIIUTENBbHO- | § 12:
BOCCTAHOBUTEJIBHBIX PEAKIINM BOCCTAHOBUTEJIbHBIE peakuyy. | BOCCTAHOBUTEIIbHBIX PEAKLUH. pasznen
Peaknun  gucnponopuuonupoBanus. | B YPaBHEHUAX peakuuin paccrasisioT | 12.3
BHyTpuMONIEKyIsIpHbIE OKHUCIUTENBHO- | KOA(M(UIIMEHTHI € MOMOIIBI0 METOAA 3JIEKTPOHHOTO
BOCCTAHOBUTEJIbHBIE PEAKLIUU Oananca
68 CymmapHsblit ko3 duireHt [IpaBuna paccranoBku ko3 duirienToB | PaccraBistor koadduiuents! B ypaBHeHusix OBP ¢ | § 12:
nepeJi OKUCIUTENEM WU B OBP MerogoM  53JEKTPOHHOTO | IIOMOUIBIO METOJIA SJIEKTPOHHOTO OasiaHca paznen
BOCCTaHOBUTEJIEM C YYETOM Oayianca 12.4
coneo0pa3oBaHus
69 Bnusinue cpenbl pacTBOpa Ha Cpena pactBopa: kucias, | Ha npuMepe mepmanranara Kajausi pacCMaTpuBaroT, | § 12:
MPOTEKAHNE OKUCTUTEIHHO- HEWTpajbHasi, IIeJo4YHass. XapakTep | KAK  W3MEHSIIOTCS  MPOJIYKTbl  OKHCIUTENBHO- | pa3zien
BOCCTAHOBUTEJIBHBIX PEAKIIMA MPOJIYKTOB OKHCJIUTENBHO- | BOCCTAHOBUTEILHOM PEAKIIMU B Pa3HbIX cpeaax 12.5
BOCCTAaHOBUTEIBHBIX B3aUMOJICHCTBUH | (KUCION, HEUTPAIBbHOM, IEIOYHON ).
B Pa3HBIX cpeaax B YPaBHEHHUAX peakuin pacCTaBIIsIOT
KOA(DPUIIUEHTHI C MOMOIIBIO METOJIa JIEKTPOHHOTO
Oananca.
[IpuBonaT apyrue mpuUMepbl, OOBICHSS MPOIYKTHI
peaKIuil U yKa3bpIBasi OKUCIUTENb U BOCCTAHOBUTEIb
70 OKucCIHUTENBHO- [Tpumepsr OPB c neyms | IIpuBogst IIPUMEPBI OPB c aByms | § 12:
BOCCTAHOBUTEJbHBIE peakiuu ¢ | BocctaHoBUTENsIMU. [Ipumepsr OPB ¢ | BoccTraHOBUTENAMH. pasznen
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Y4aCTHEM JIBYX

BOCCTAHOBUTEJIEN WM JIBYX

ABYMA OKUCIIUTCIISIMUA

[IpuBonsar npumepsl OPB ¢ aByms okucauTensimu.

B YPaBHEHHUSIX peakuuin paccTaBIIsIOT

12.6

OKHUCIIUTENeH KOA(P(UIUEHTHl C MOMOIIBI0 METOJA JIEKTPOHHOTO
Oananca
71 Pewenue 3amad o reme Pewenne 3a1a4 1o teme | O0O0IIAIOT ¥ CHUCTEMATU3UPYIOT CBEAEHUS 1o Teme | § 12:
«OKHCIUTEIBHO- «OKHCINTEIBHO-BOCCTAHOBUTEIIbHEIE «OKHUCIIUTEIBHO-BOCCTAHOBUTEIIbHEIE pcakuuun», a | pasaciibl
BOCCTAHOBUTEJIbHBIC PEAKIIN» | PEAKIUU» TaK)Ke KOHKPETU3UPYIOT X IIPU PEIICHUU 3a7a4 12.1—
12.6
72 DneKTpon3 Onektponu3. Kartomuele mporeccsl. | JlaloT onpenenieHue MOHATUS «IJICKTPOITU3Y. §12:
AHOmHBIE — TIpoLecCHl.  ODNEKTpoiu3 | PaccMaTpuBaloT KaTOAHbBIE U aHOAHBIE MTPOIECCHI. pazzen
pacmiaBa cojeil. DnekTponau3 pactBopa | COCTaBISIOT CpaBHUTENbHYIO TaOIUIy 3iekTponusa | 12.7

coneit

pacriuiaBa ¥ pacTBOpa CoJie.
JInst Kaxaoro mpuMepa 3amuchIBalOT KaTOJIHBIN U
AQHOJHBIM  MpoLecChl, a TaKKe CyMMapHOE
ypaBHEHUE.

I'oToBST coOOIIEHUST U TIPE3EHTAIMA Ha TEMBI

«Koppo3ust meTayuioB: BHIBI KOPPO3UH, CIIOCOOBI

3aIATHI METAJJIOB oT KOPPO3UM» u
«[ anpBaHNYECKUN 3JIEMEHT. XUMHYECKHUE
UCTOYHHUKHA TOKay. 3aciymuBalOT  OJIHO-/IBa

coo0IIeHus1, 00CYXTal0OT M OIICHUBAIOT UX
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73 Pemenue 3agau no reme Pemenue 3a7a4 o teme | OO00IIAIOT U CUCTEMATU3UPYIOT CBeAeHUs o Teme | § 12:
«DNEKTPOIIU3» «DNEKTPOIIU3» «DNEKTPONU3», a TAKKE KOHKPETHU3UPYIOT MX TpPH | pasien
pelleHnH 3a/1a4 12.7
74 CTpoeHre KOMIUIEKCHBIX JIoHOpHO-aKIIENTOPHBIA MEXAHU3M JaroT omnpeneneHue  MOHATUA  «KOMIUIEKCHBIE | § 13
COCIMHEHU I 00pa3oBaHMs KOMILIEKCHBIX COCIMHECHHUS.
coeMHEeHUN. LIeHTpanbHbIi aTOM. Ha KOHKpeTHOM IpuMepe paccMaTpUBAIOT CTPOEHUE
BayTpeHHsAs KOOpAMHALMOHHAS KOMIIJIEKCHBIX CO€IMHEHUM: LIEHTPAJIbHBIN aTOM,
cdepa. JIuranapl. MOHOJIEHTATHBIE. BHYTPEHHSISI KOOpAUHAIMOHHAs cdepa, BHEIIHSSA
Jluranel OugeHTaTHbIC. JIUTaHIbI KOOpIMHAIIMOHHAS cdepa, JIUTaH]IbI.
MOJIMICHTAaTHBIC. BHETIH A CpaBHUBAIOT MOHSTHUS «IUTAHIBI
KoopauHanronHas cdepa. [Ipasuia MOHOJEHTAaTHBIE,
Ha3BaHUS KOMIIJIEKCHON YaCTHIIBI. «JIUTaHJbl OUIEHTATHBIEY, «JTUTAHIbI
Ha3zanus nmurangos. [IpaBuina MIOJIAICHTATHBIE.
HOMeHKJIaTypbl. [lonmusnepHsie JlaroT Ha3BaHUS KOMIUIEKCHBIM COEIUHEHUSM.
KOMILIEKChl. MaKpOIMKINYECKHE [IpuBOAT IpUMEPHI MPUPOJHBIX KOMILIEKCHBIX
KOMIUIEKChl. KOOpIMHALIMOHHOE YHCII0. | COEUHEHUN.
Konduryparius KOMIIJIEKCHBIX BrINoHSAIOT yIpa)kKHEHHs 110 COCTABICHUIO U
coenunenui. ['emormoOuH. HA3BAHUIO KOMIUIEKCHBIX COCIMHEHUI
[uanoxobanamuH. X10poduI.
Hemoncmpayuu. 1lonyyenue
KOMIUJIEKCHBIX COJIEH
75 Pemrenue 3amay mo reme Pemenne 3a7a4 o teme | OO00MIAIOT U CUCTEeMATH3UPYIOT CBeAeHUs 1mo Teme | § 13
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«KoMmIiIeKcHbIe COCOAUHCHUA»

«KoMmIekcHbIe COCOAUHCHUA»

«KoMInekcHble COEAMHEHUS», KOHKPETU3UPYS HX

JUISL peIEHUs YIIPAKHEHUI

76 IIpakTuyeckas padora 2 [IpoBoasr XUMUYECKHUU AKCIIEPUMEHT c
«"uAPOKCOKOMILIEKCHI COONIOZICHUEM TpPaBUI TEXHUKH OE30MacCHOCTH.
METAJIJIOB HabmronaroT 1 OMUCHIBAIOT €TO.
PuKCUPYIOT pe3yJIbTaThl HabIroIeHu u
(GbopMyNIUpYIOT BBIBOABI Ha OCHOBE IOJIYYEHHBIX
JAHHBIX
71 Konrtposbnas paGora 4 Boinonustot 3ananus no teme «OCHOBHbBIE THUIIbI
110 TeMe «OCHOBHBIE TUIIBI B3aMMOJEMCTBUSI BELLIECTB)»
B3aUMO/ICIICTBUS BEILIECTBY
Tema 4. Xumusi 3;1eMeHTOB (89 u)
78 buorenneie s7eMeHThI. | buorennsie sneMeHTbl. OpraHoreHsl. | JlaloT — XapakTEepUCTHKY OHOTEHHBIX JJIEMEHTOB, | §14:
Knaccudukanus 31eMeHTOB. ONEeMEHTHI JIEKTPOJIUTHOrO  (poHA. | MOAYEPKUBAs UX POJIb B )KUBBIX OpraHU3MaXx. pasznen
MUKpO31€MEHTBI. Knaccugukanus | CocraBmsitor cxemy «Kmaccudukaruss OuoreHssix | 14.1.
OMOreHHBIX JJIi OpraHu3Ma 4YeJoBeKa | JUIsl OpraHu3Ma YeJI0BEeKa JIEMEHTOBY
AJIEMEHTOB
79 OOw1ast XxapaKTepUCTHKA S- OO11ast XapaKTepUCTHKA S-3JIEMEHTOB JlaroT xapakTepucTUKy OMOTE€HHBIX S-3JIEMEHTOB. § 14:
2JIEMEHTOB OOBACHAIOT, KAaKyl0 pOJb OHH WIPAIOT B JKUBBIX | pa3ieln
OpraHu3Max 14.2
80 OO6mrast XxapaKTepuCTUKa p- OOmas xapakTepucTUKa p-371eMEeHTOB. | JlatoT XapaKTepUCTUKY p-dJIEMEHTOB 10 TOJIOXKEHUo | § 14:
2JIEMEHTOB MakcuManbHple M MHUHHMMAQIBHBIE | B IIEPUOJAMYECKON CHCTEME, CTPOCHHMIO  aTOMOB, | paszel
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CTEIeHEN

2—4-ro

3HA4YCHUA OKHUCJICHUA  p-

9JICMCHTOB NepruoaoB C

npuMepaMu OMHAPHBIX COSAMHEHUN

CBOMCTBAaM.

IIpuBogsT IIPUMEPBI MaKCUMaJIbHBIX u

MHHHMAaJIbHBIX 3HAUCHUU CTEIEHEH OKMCICHUS pP-

3JIEMEHTOB 2—4-Tr0 eprUo0B

14.3

81

OO01mmas xapakTepucThka d-

9JICMCHTOB

OOmias XapakTepucTuka d-3JE€MEHTOB.

CremmeH  OKHCIEHUS OHOJIOTHYECKU

Ba)KHBIX d-3J1EMEHTOB B COCAUHCHUAX

JlaroT XapakTepUCTUKY d-3JIEMEHTOB IO TMOJIOKECHUIO
B Hepnoanqecxoﬁ CUCTEMEC XHUMHUUYCCKHUX JJICMCHTOB
J. 1. Menneneena.

CTENEHH OKMCJIEHHUS

[TpuBoasT MIPUMEPHI

OMOJIOTMYECKH BaKHBIX d-3JIEMEHTOB, COCTaBJISIA

(hopMyIBI COeTUHEHUN

§ 14:
paznen

14.4

82

Bogopon: xapakrepuctuka

QJICMCHTA U IIPOCTBIX BCUICCTB

Bonopon. OKHUCINTENBHO-

BOCCTAHOBUTCIIbHAA I[BOﬁCTBCHHOCTB

BOoJIOpoa. ['mapuasl MeTamioB

JlatoT XapakTepuCTUKY BOJOPOIY IO CIEAYIOLEMY
wiany: 1) ctpoeHue aroma; 2) Gu3ndecKue CBONCTBA;
3) HaxOXICHHUE B IPUPOJE; 4) XUMUYECKHE CBOMCTBA
(OKHCITATENEHO-BOCCTAHOBUTEIbHAS
JIBOIICTBEHHOCTH); 5) MpUMEHEHHE.

3HaKOMSITCS COCTUHEHUSIMU BOJIOpOJIA —
THJIPUIAMHA METAJIOB M UX CBOWCTBaMHU.

BoimonHsA0T 1a00paTOpHBIA OMBIT € COONIOAEHUEM
MpaBWJI TEXHUKKA O€30MacHOCTH, HAOMIOJAIOT U

OITMCBIBAIOT €T0

§ 15:
pazmen

15.1

83

Kucnopon: xapakrepuctuka

OJICMCHTA U MPOCTHIX BEIIECCTB

ATNI0TpOTIHBIE MoauUKaIuu

KHUCIoposia. XUMHUYECKHE  CBOWCTBA

JlatoT xapaKTepUCTHKY KHUCIOPOIY MO CIEAYIOUIEMY

miaHy: 1) crTpoeHwe aroma; 2) aIOTPONUS,

§ 15:

paznen
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kucnopona. JlabopaTopHbie CIIOCOOBI

MOJTYYeHUS KHUCJIOPO/Ia.
[TpombIlIUIEHHBIE CITOCOOBI MOJTYYEHUS
CBOMCTBA

Kucjaoponaa. XuMudeckue

o30Ha. KauecTBeHHas pcaKknug Ha O30H

¢dusnyueckrue CBOICTBA; 3) HAXOXKIACHHE B MPUPO/IE;
4) monyuenue B 1a00paTOPUH M MPOMBIIIJICHHOCTH;
5) XuMUYEeCKHUE CBOMCTBA; 6) MPUMEHEHHE.

PaccmaTpuBaOT CTpoeHHE MOJEKYJbl O30HA, €ro
¢u3nveckue M XUMHUYECKHE CBOICTBA, a TakKke

KauCCTBCHHYIO PCAKIIUIO.

15.2

84 Bona u nepokcua Bogopoia OKHUCIIUTENEHO-BOCCTAHOBUTEILHAS Jemarot coo0IIeHnE u JIeMOHCTpUpytoT | § 15:
JIBOMCTBEHHOCTh MEPOKCHIA BOAOPOA. | Mpe3eHTanuio Ha Temy «Boma — yauBuTenbHOE | pasgen
OBP ¢ yuactueMm mepokcuaa BOJOpPOJAA | BELIECTBOY. 15.3
B Pa3HBIX Cpefax. JlaroT xapakTepuCTUKY IEPOKCHIa BOJIOPO/IA.
Jlabopamopnusie OnbIMbL. 3. | Ormeuaror OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHYIO
OKHCTUTENBHO-BOCCTAHOBUTENbHAS JIBOMCTBEHHOCTh MIEPOKCUAA BOAOPOIA.
JIBOMCTBEHHOCTh MEPOKCHUIa BOJOPOJA. | BBIMOMHAIOT 1abopaTOpHBIE OMBITHL ¢ COOJIIOACHUEM
4. PaznoxxkeHuwe TMepoKcHUa BOJOpPOJAA | MPaBUJI TEXHUKM OE30MacHOCTH, HAOMIOAAIOT W
MO/ IEWCTBHEM KaTajla3bl ONUCHIBAIOT UX.
3anuchIBatOT COOTBETCTBYIOIIUE ypaBHEHUS
XUMHUYECKHX peaKui
85 Pemrenue 3amau mo reme Pemenne 3amau mo teme «Bomopona. | O000mamT U CUCTEeMaTU3UPYIOT CBeNeHUs 1Mo Teme | § 15:
«Bopopona. Kucnopoa» Kucnopon» «Bonmopon. Kucnopon», a Takke KOHKPETH3UPYIOT | pa3ebl
UX IIPU pELICHUH 3a1a4 15.1—
15.3
86 IIpakTuyeckas padora 3 [IpoBOIAT XHWMHUYECKHII 5SKCIEPUMEHT II0 TeMe
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«Bopopona. Kucnopoa»

«Bomopon. Kucnmopon» ¢ coOmroneHreM MpaBuil
TeXHMKH Oe3omacHocTh. HaOmromaloT M ONMKMCBHIBAIOT
€ero.

HaOJIIONeHUIT u

OUKCUPYIOT pe3yIbTaThl

(GOpMyIUPYIOT BBIBOJIBI HAa OCHOBE MOJIYyYEHHBIX

JTAaHHBIX.

87 KonTpoabHass padora 5 Beimonusaor  3agaHus no  teme  «buoreHHsle
1o TeMe «buorennsie anemeHThl. Bogopon. Kucnopon»
3JIEMEHTBI. Bonopon.

Kucnopon»

88 l"anorensr: oOmras | O0mast XxapakTepucTUKa 3JeMEHTOB | JlaloT XapakTepHUCTHUKY TalloreHOB Mo cieaytouiemy | § 16:
xapaktepucTtuka siemMeHToB U | VIIA-rpynnsl u ¢usudeckue cpoiicTBa | miaHy: 1) ctpoeHue aroma; 2) pu3nyecKue CBOMCTBA; | pa3ien
(U3NIECKUX CBOMCTB MPOCTHIX | MPOCTHIX BEMIECTB — raJIOTEHOB. 3) HaxoxAeHue B npupoe; 4) xumuueckue cpoicrea | 16.1
BEIIECTB Jemoncmpayuu. OOpasipl raloreHoB | (OKUCIUTENIbHO-BOCCTAHOBUTEIbHAS

JIBOIICTBEHHOCTH); 5) MpUMEHEHUE

89 XHUMUYECKUE CBOKCTBA XUMHUYECKUE CBOMCTBA raJIOT€HOB. 3anuchIBaOT YpaBHEHUS peakmui, | § 16:
MIPOCTHIX BEIIECTB — OxucnutenbHas CHOCOOHOCTD | XapaKTEpU3YIOLIUX XUMHUYECKHE CBOICTBa | pa3zenbl
raJIoreHOB TaJIOTEHOB. /[MCIponopruuOHUPOBAHKE | TAJIOTEHOB. 16.2,

TaJIOT€HOB. XapakTepu3yrloT ocoOeHHbIE CBOICTBa (TOpA. 16.3
Jlabopamopnuvie onbvimul. 5. | OrmeqaroT YMEHbILIEHUE OKHUCJIUTEIbHON

Oxkwucienre OpOMUI- U HOTUI-HOHOB. 6.

PactBopuMoOCTB noja. 7.

CITOCOOHOCTH TAJIOTEHOB OT ()TOPA K HOTY.

NnnrocTpupyroT ¢ NMOMOIIBK YPaBHEHWH peakiui
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JucriponopuuoHUpOBaHue HOJA

JTUCTIPOTIOPIIUOHUPOBAHKE TAIOTEHOB.
BemonHst0T 1a00paTOpHEIE OMBITH C COOIOCHUEM
NpPaBWJI TEXHUKH OE30IaCHOCTH, HAOJIOMAIOT U
OITMCHIBAIOT HX.
3anuceIBaloT

COOTBETCTBYIOIIUE YpaBHEHUS

XUMHUYECKUX PEAKIIUI

90

["asloreHoBOIOPOIBI

dusnyeckne U XUMHUUYECKHE CBOMCTBA

rajoreHoBo1oposioB.  JlaboparopHsie
CHoco0bI IOJIyYE€HUs  TaJOI€HOB.
OcoOeHHbIE CBOICTBa
(bTOpPOBOIOPOIHOM KHUCJIOTHI.
KayecTBeHHbIE peakUMM Ha HOHbI
raJIOreHOB.

Hemoncmpayus. [Tonyuenue
raJIOT€HOB

Oo6msacustor, mouemy B psany HF, HCI, HBr, HI: a)
JUIMHA CBSI3U YBEJIIMYHMBACTCs; O) DHEPIUs pa3pbiBa

CBA3M YMEHBUIAETCA; B) YCTOWYMBOCTH MOJEKYJ

YMEHBIIAETCSI.

JatoTr  xapakTepucTUKy  (PU3UYECKHMX  CBOWCTB
raJIoreHOBOJIOPOIOB.

3anuceIBaOT ypaBHEHUS peakiuii,
XapaKTePU3YIOIIHe XUMHYECKHE CBOICTBA
raJIOr€HOBOJOPOIOB.

BoisBrstoT 3aKOHOMEPHOCTh OKHCITUTENbHBIX

CBOMCTB MpPOCTBHIX BEIIECTB M BOCCTAHOBUTEJIBHBIX
CBOICTB 00pa3yroLUXCsl U3 HUX aHUOHOB.
XapakTepusyooT 0coOeHHbIE CBOICTBa
¢dbTopoBoOpOIA.

3anuChIBalOT YPAaBHEHUS KAUECTBEHHBIX PEAKLIUNA Ha

TaJIOTCHU-UOHbI

§ 16:
paznen

16.4
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91 Kucnoponconep:xamue Kucnopoaconepxaine coequnenus | CocraBisior  TabmuIly, KOTOpoil  ykasbiBaroT | § 16:
COEJIMHEHUS TaJIOT€HOB rajJloreHoB. XJIOPHOBAaTHCTas KHUCIOTA. | (OpMYy KHCIOTHI, €€ Ha3BaHME M HA3BaHHUE COJIM | pa3leln
Xyopucrass  KUCIOTa.  XJIOpPHOBaTasi | 3TOM KUCIOTHI. 16.5
KHCJIOTA. XnopHas KHCIIOTa. | Beramstor 3aKOHOMEPHOCTh TEPMHUYECKON
Tepmuueckass CTaOWIBHOCTh KHUCIOT. | CTAOMJIBHOCTH  KHCIOT M WX  OKHCIHMTEIbHOMN
OxucnurenpHasi CIOCOOHOCTh KHUCIOT. | CIIOCOOHOCTH.  3alMCBIBAIOT  COOTBETCTBYIOIME
I'nnoxsiopuTel. XIO0PUTBHI. YPaBHEHHSI XMMUYECKHUX PEAKIIUN.
Xnopartsl. [lepxnoparsl PaccmaTpuBarOT HEKOTOpPBIE CBOMCTBA COJEM M MX
IIPUMEHEHNE
92 Pemienue 3amau  no Teme | Pemenue 3amad no teme «l'anoreHsn» O0001maT U CUCTEMATU3UPYIOT CBEACHHS 1O Teme | § 16:
«["asoreHs» «["ajoreHb», a Takke KOHKPETH3UPYIOT HX IIPHU | pa3lelibl
pelIeHUH 3a/1a4 16.1—
16.5
93 IIpakTnueckas padora 4 IIpoBOIAT XHMMHUYECKMI DSKCIEPUMEHT II0 TeMe
«CBoOMCTBA raJIOT€HNU/I-MOHOB. «["anmoreHb» ¢ CcOOMIOACHHWEM MpPaBUI TEXHHUKH
CaoiicTBa noja » 6e3onacHocTy. Ha0mo1ar0T ¥ OMMCHIBAIOT €r0.
PUKCUPYIOT pe3yJIbTaThl Ha0JI0IeHU I u
(GOopMyIUpPYIOT BBIBOJIBI HAa OCHOBE IOJYYEHHBIX
JIAaHHBIX.
3anuchIBAIOT YPAaBHEHUS XUMHUECKUX PEAKIIUN
94 Cepa: xapakTepuCTHKa XapakTepucTuka  3JIEMEHTa u | /[aroT xapakTepUCTHKy cepbl Kak 3jieMeHTa U Kak | § 17:
3JIEMEHTA U MPOCTOr0 BEHIECTBA | IPOCTOTO BElIEeCTBA. [Mupwut. | mpocroro BemiecTna. pazzenbl
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Xanpkonuput. ['unc. Aarunpur. baput. | Ha3zeiBaioT MuHepaiibl, KOTOpbIe 00pa3yeT cepa. 17.1,
Kuzepur. Mupabmwmr. Camopoanas | XapakTepu3ylT aUIOTPONUI0 cepbl u ¢usndeckue | 17.2
cepa. ®drnortanus. AJIOTpOTIHBIE | CBOMCTBA €€ AJTIOTPOIHBIX MOAU(DUKAITHIA.
Monupukanuu  cepel:  pombuueckas | PaccMaTtpuBaroT < XMMHYECKHE ~ CBOMCTBA  CEpBI,
cepa, MOHOKJIMHHAs cepa. XMMUYECKHUE | MOAUEPKUBAsi  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
CBOMCTBA CEPHI. CBOMCTBA.
Jlabopamopnuwtii onvim. 8. | BoimonusAoT 1a00paTOpHBIM OMNBIT ¢ COOJIOJCHUEM
JucnponopioHUPOBaHUE CEPhI MpaBWJI TEXHUKHA OE30MacHOCTH, HAOMIOJAIOT U
OINMCHIBAIOT €TO0.
3anuchIBaOT COOTBETCTBYIOIINE ypaBHEHUS
XUMHUYECKUX peaKIni
95 CepoBogopon u cyabGuabl CepoBogopon. Puznyeckue CBOMCTBA. | XapakTepu3yoT (QU3NIECKUE u xumuueckue | § 17:
XuMH4YeCcKue CBOKCTBA. | CBOMCTBA CEPOBOJIOPO/A. pasnen
CepoBoaopoiHas KHUCJIOTA. | 3alUCHIBAIOT COOTBETCTBYIOIIHE ypaBHeHus | 17.3
XuMHUYecKue CBOMCTBA | XMMUYECKUX PEAKLIUM.
CEpOBOIOPOAHOMN KHUCIIOTHI. | XapaKTEepHU3YIOT XUMUYECKHE CBOMCTBa
KauectBennas peakuus Ha | CEpOBOJIOPOAHON KUCIIOTHI.
cepoBosiopoa U cyabduabl. Cyneguasl | OnuceBaOT KaueCTBEHHYIO PEeaKIio Ha
CEpOBOJIOPO U CYIb(HIBI
96—97 | CoenuHeHHsI CEPHI CO Oxkcup ceppi(IV): crpoenune monekynsl, | Jlaror  xapakrepuctuky okcuga cepui(IV) mo | § 17:
CTENEeHbI0 OKUCeHUS +4 buznyeckne W XUMHUYECKHE CBOWCTBA, | CIEAYIOIIEMY IUIaHy: 1) CTpoeHHe MOJeKylbl; 2) | pa3aen
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MOJTy4YEHHE. ¢dusnueckue CBOICTBa; 3) XUMHUYECKHe cBoiicTBa: a) | 17.4
CaoiicTBa CyIb(UTOB. Peaknust | kak ~ KUCJIIOTHOTO  OKcHIa; ©0)  JBOWCTBEHHAs
JTUCIPONOPIMOHUPOBAHUS  CYJIH(MUTOB. | OKHUCIUTEILHO-BOCCTAHOBUTENIbHAS MPUPOJA OKCHUIA
KauectBennast peakuust Ha cynbdur- | ceppl(IV); B) kauecTBeHHOE oOIpeAeNeHUue OKCuia
noH. I[lpumenenue okcuna cepoui(IV) u | cepsi(IV); 4) nonyuyenue okcuaa cepoi(I1V).
COJIEH CEpHUCTON KMCIIOTBHI. PaccmarpuBaroT XMMHUYECKHE CBOWCTBA CYNIb(UTOB.
Jlabopamopnuvie Oonvlmol. 9. | XapakTepu3yrOT  Ka4eCTBEHHYK)  pEaklHMI  Ha
[Tonyuenue cepuuctoii kucnotel. 10. | cynbdur-uoH.
KucnotHo-ocHOBHBIE CBOMCTBA | BhIMONMHAIOT 1a00paTOpHBIE OMBITHI C COOITIOICHUEM
CEpHUCTON KHCIOTHI M e¢ coyed. 11. | mpaBwin TexXHUKH O€30MAaCHOCTH, HAOIONAIT W
BoccranoBurenbHbie CBOICTBA | OMHUCHIBAIOT HX.
cepuuctoit kucnotel. 12. [lomydenue | 3amuchiBarOT COOTBETCTBYIOIIINE ypaBHEHUs
cynb(hura Oapust (kauecTBEHHAs | XUMHUYECKUX PEaKIUi
peakuus Ha CylIb(QUT-HOH)

98—99 | CoenuHenus cepbl CO Coenunenus cepsl co  creneHbio | [lator  xapaktepuctuky oxcuaa cepui(VI) mo | § 17:

CTENEHbIO OKUCIICHHS +6 okucinenus +6. Oxcun cepoi(VI), ero | cienyromemy miaaHy: 1) cTpoeHune MOIEKYJbl; 2) | pa3men

CBOIICTBa. Cepnas KHCIIOTA. | (pU3MUECKUe CBOMCTBA; 3) XMMHUYECKHE CBOMCTBA; 5) | 17.5
OKUCIHUTENbHBIC CBOMCTBa | MOJyuyeHue; 6) MpUMEeHEHHE.

pa30aBiIeHHON W KOHIIEHTPUPOBAHHOU
cepHoi kucnotel. [lomydeHue cepHOU
KUCJIOTBl.  OKHCIHTENbHBIE CBOWCTBA

cynbparoB. PasnoxxeHue cynbQaToB.

3anuchIBAlIOT ~ YpaBHEHHs]  TOJNyYEHUS  CEepHOU
KHCIOTHI.
PaccmarpuBaroT o0mme u OCOOCHHBIE CBOWMCTBA

CEpPHOM KHUCJIOTHI.
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OCHOBHBIC AHATUTUYCCKHUE pcaKknuu,

OpUMEHSIOImMecsT A OOHapyKEeHUs

CepOoCoIePIKAIINX AHHOHOB.
[Tpumenenue cynbdaros.
Jlabopamopnuiii onvtm. 13.

KauyectBennast peakuuss Ha Cyibdar-

HOH

CocraBmstor  Tabmuiy — «CpaBHEHHE — CBOMCTB

pa30aBIeHHON W  KOHUEHTPUPOBAHHOM  CEpHOM
KHCIIOTBDY.

CocraBnsitor obobOmaronryto tabmuiy « OCHOBHBIC
aHAJTUTUYECKHE pEaKIUH, NPUMEHSIOMMEeCT s
OoOHapYKEHHsI CEPOCOCPKALIINX AHHOHOBY.
BhIonHAIOT J1a00paTOPHBIA ONBIT C COOJIOJCHUEM
NpaBUJI TEXHUKH O€30MacHOCTH, HAOIIAAlT |
OTIHCBIBAIOT €TO.
3anuchIBalOT

COOTBETCTBYIOIIUE ypaBHEHUS

XUMHNYCCKHX peaKHI/Iﬁ

100 | Pemenue 3agau nmo teme «Cepa | Pemenune 3agau o teme «Cepa u eé O0001Ia0T ¥ CUCTEMATU3UPYIOT CBEIICHUS 110 TEME §17:
1 e€ COCMHEHUSD) COCIMHEHUS «Cepa 1 e€ cOeMHEHH», & TAK)KE KOHKPETH3UPYIOT | pa3/Ielbl
UX IIPU PELICHUH 3a1a4 17.1—
17.5
101 IIpakTnueckas padora S IIpoBOIAT XHMMHUYECKMI DSKCIEPUMEHT II0 TeMe

«CBoiicTBa cepsl U €€

COEeIUHEHUN)

«Cepa u e€ coenuHEHUs» C COOIIOJCHHEM IPaBUI
TEeXHUKU Oe3omacHocTH. HalmonaloT U ONMCHIBaIOT
€ro.

OUKCUPYIOT pe3yibTaThl HAOIIOACHUN U

(bOpMyYTUPYIOT BBIBOJIBI HA OCHOBE MOTYYEHHBIX
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JAaHHBIX

102 | KonTposbHas padora 6 Bemonnstor 3aganus no teMe «I'anorensl. Cepa»
no teme «[ anorensl. Cepa»

103 | Azot u dhocdop: obmas OO0mass xapakTepucThka dJeMeHTOB | [lafoT 00myr0 XapakTepucTuky d3JeMeHTOB VA- | § 18:
XapaKTEePUCTHKA FJIEMEHTOB. VA-rpynrsl. duznueckue U | TPYIIIIBIL. pazzensl
DuU3NYECKUE U XUMUYECKUE XUMHYECKUE CBOICTBa azora. | XapakTepu3ylT a30T Mo cieaywmemy Iuiady: 1) | 18.1,
CBOICTBA a30Ta [Tonydyenune u mpuMEeHEHUE a30Ta CTPOCHHE aToMa W MOJEKyJNbl; 2) dusndeckue | 18.2

cBoMcTBa; 3) HaxoxiIeHue B npupone; 4)
XUMUYECKHE  CBOWCTBa; 5)  moiyudeHue; 6)
MIpUMEHEHUE.

BrImonHs0T 1a00paTOPHBIA OMBIT € COONIOJCHUEM
MpaBWJI TEXHUKUA O€30MacHOCTH, HAOMIOJAIOT U
OINMCHIBAIOT €TO0.

3anuChIBAIOT YPaBHEHUSI XUMUYECKUX PEAKITUN

104 | CoenuHenus a3ora co CoenuHeHHs a30Ta CcO  CTENEHbIO | XapakTepu3yloT aMMHUaK Mo cienyromemy miany: 1) | § 18:
CTENIEHBIO OKUCIICHHS —3 OKHUCIICHUS -3. AMMHaK, €ro | CTpOCHUE MOJIEKYJbI, 2) (u3MuecKue CBOMCTBA; 3) | pazmen

du3nYecKue U XMMHUYECKHME CBOMCTBA M | XMUMHYEeCKUe  cBoicTBa, 4)  momydenue; 5) | 18.3

npuMmeHeHne. ConM  aMMOHHMS, HX
cBoiicTBa. KadecTBeHHOE ompeneneHne
aMMuaka ¥ MoHa ammoHusa. CBolicTBa
HUTPUJIOB.

Jlabopamopnuvie onvimul. 14.

MIPUMEHEHUE; 6) KAYECTBEHHOE OIPECIICHHE.

PaccmarpuBaror cBOMCTBa COJIEM aMMOHMS U

HUTPUJIOB.
BrimomnHs0T 1a00paTOpHbIE OMBITH C COOMIOACHUEM

IpaBUI TEXHUKH O€30MacHOCTH, HAONIOAAlT U
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NMoJIy4eHue xjopuaa aMmmoHus. 15.

CaolicTBa XJI0pUa aMMOHUS

OIMUCBIBAKOT HUX.

3anucpIBaOT COOTBETCTBYIOILINE ypaBHEHUS

XHUMHUYCCKUX peaKHI/Iﬁ

105 Oxkcuppl a3oTa Okcuapl azora, ux ¢usndeckue | | JlaroT XapaKTEPUCTHKY KaXIOMY OKCHIY a30Ta. § 18:
XUMUYECKHE CBOMCTBA M IPUMEHEHHUE. | XapaKTepU3ylOT CBOMCTBA A30TUCTOM KHUCIOTBI W | pa3nen
A30THCTast KUCIIOTA U HUTPUTHI. HUTPUTOB. 18.4
Jlabopamopnuvie onvimul. 15. | Jenatot coobmienue «IIpruMeHeHue HUTPUTOBY.
OKHCIUTENBHO-BOCCTAHOBUTENbHAS BrimonHsoT 1a00paToOpHbIE OMBITH C COOMIOACHUEM
JIBOWCTBEHHOCTh ~ HUTPUT-WOHA.  16. | IpaBWI TEXHUKH O€30mMacHOCTH, HAOMIOMAIOT |
OxucnuTenbHas CrOCOOHOCTh HUTPHUT- | OIMHUCHIBAIOT UX.
MOHA B LIEIIOYHOM PacTBOpE 3anuchIBaOT COOTBETCTBYIOIIINE ypaBHEHUs

XUMHUYECKUX peaKIui
106— | A3oTHas kucioTa AzorHas  kucinorta. OxucnutenbHbie | OOBSCHSIIOT CTPOSCHUE MOJICKYJIBI @30THOW KHCIOTHL. | § 18:

107 CBOMCTBa paz0aBiieHHOM u | XapakTepu3yloT  (Qu3nueckue W XUMHYECKHE | pas3jaen

KOHILEHTPUPOBAHHOM a30THOM KUCIIOTBI. | CBOMCTBA a30THOM KUCIJIOTHI. 18.5

Jlabopamopnuwiit onvtm. 17.
OxucnuTeNnbHas CIOCOOHOCTh HHUTpAT-

WOHA B IIEJIOYHOM PacTBOPE

CoCTaBisIIOT  CpAaBHUTENbHYIO TaOJUIly CBOMCTB
pa30aBlIeHHON W KOHLEHTPUPOBAHHONW  a30THOM
KHCJIIOTHI.

BeinonHsAoT 1a60paToOpHBI ONBIT € COOJIOZCHUEM
NpaBUil TEXHUKH Oe30macHOCTH, HaOMIOAAlT |
OITKUCBIBAKOT €T0.

3anuChIBalOT YPABHEHUS XUMUYECKUX PEAKIINN
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108 Comnm a30THOM KUCIOTHI Hurtpatel, ux cBoiictBa. Pasznoxenue | COCTaBISIOT  CXEMy  pa3jiOXKeHUs  HUTparoB. | § 18:
HUTpATOB. [[puMeHeHne HUTPATOB. 3anuchIBaOT ypaBHEHUs peakuui, | pasaen
Hemoncmpayus. Paznoskenue | xapakTepusyronme ocCOOEHHbBIE CBOMCTBA HUTPATOB. 18.6
HUTPATOB PaccmaTpuBaOT npuMeHeHHEe HUTPATOB B IMUIIEBOU
IPOMBIIIICHHOCTH
109 | Pemenus 3anad mo teme «A30T | Pemenus 3amau mo teme «A30T u ero | O0O0IIAIOT U CHCTEMAaTU3UPYIOT CBeAeHHs mo teme | § 18:
U €r0 COCAMHEHUS COCTUHEHUS «A30T W  ero  COGAMHEHMs», a  TakkKe | pa3Jelbl
KOHKPETH3UPYIOT UX MPU PELIECHUH 3a/1a4 18.1—
18.6
110 docdop: cTpoeHue U cBoiicTBa | AnorponHble Monupukanuu: Oenbiid, | CpaBHUBAIOT CTPOCHHE W CBOMCTBA aIoTpomHbIX | § 18:
MIPOCTHIX BEIIECTB KpacHbIH U 4épHbid Gocdop. Paznuuus | mogudukamnmit pocdopa. paznen
B CBOiMcTBaXx O0€moro W KpacHOro | 3amucChIBalOT COOTBETCTBYIOIINE ypaBHeHus | 18.7
docdopa XUMUYECKHUX PeaKIIui
111 Coenunenuss  docdopa  co | Coenunenus ¢ochopa co crenensto | PaccmaTpuBatot cBoiictBa hocduios u dpochuna. § 18:
CTETEHbIO OKHCIEHUS —3 okucienus —3. @ochuasl METaIIOB. 3anuchIBaOT COOTBETCTBYIOIIINE yYpaBHEHHUS | pa3ien
®ocun, ero croiicTBa XUMHYECKUX PEaKIUn 18.8
112 | Coequnenuss  ¢ochopa  co | Coequnenuss ¢ocdopa co crenenbto | XapakrepusyroT okcull ¢pochopa(lll) kak kucnorHsii | § 18:
CTETIEHbIO OKUCIICHUS +3 okucnenuss +3. Oxcun ¢ochopa(lll). | okcua. OTMeyaroT ero ocoOeHHbIE CBONCTBA. pasznen
®dochopucras xucnota. ['amorenunst | [Iporno3upyrot xumudeckue cBoictsa pocdopucroit | 18.9

docdopa(Ill)

KHCJIIOTHI.

3ammMchIBalOT YpaBHCHUA THAPOJIMU3a TaJIOTCHHUIOB
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dochopa(11l)

113 | Coenunenuss  docdopa  co | Coenunenusi ¢docdopa co creneHpro | XapakTepusyroT okcua docdopa(V) kak kuciaotHsii | § 18:
CTEIEHBIO OKUCIIEHUS +5 okucnenus +5. Oxcun docdopa(V). | okcua. OTMEHAIOT €ro 0COOCHHBIE CBOMCTBA. paznen
®dochopHas kuciora, €€ ¢Gu3MUEeCcKue, | XapaKTepUu3yoT dhochopuyro KHUCJIOTY mo | 18.10
XUMUYECKHE CBOMCTBA, TMOJYYEHHE U | CICAYIOLIEMY IUIaHy: 1) CTpO€HHE MOJIEKYJbI; 2)
IIPUMEHEHUE. [MupodocdopHas | pusnueckue CBONCTBA; 3) XUMHUECKUE CBOMCTBA; 4)
KHUCJIOTA. docdatsl. [Tonydyenue | monydyeHue; 5) NpUMEHEHHE.
docdopa. I'anorenust hocdopa(V). 3anuchIBalOT ypaBHEHUS THUPOJIM3a TaJOTr€HUIOB
Jlabopamopnutii onvtm. 18. Vzyuenue | pocopa(V).
ycioBui  oOpazoBanus  (ocdaToB | BRIMONMHSIOT 1a00OpPaTOPHBIN OMBIT C COOJIIOICHUEM
KaJbIuUs MpaBWJI TEXHUKHA O€30MacHOCTH, HAOMIOJAIOT U
OTHCHIBAIOT €TO0.
3anuchIBaOT COOTBETCTBYIOIINE ypaBHEHUS
XAMHUYECKHX peaKui
114 Pemenne 3amau  mo Teme | Pemenne 3amau mo teme «®ocdop u | O600MIAIOT U CUCTEMATU3UPYIOT cBeleHus mo Teme | § 18:
«Docdop u ero coenNUHEHU» €ro COeIMHEHUS» «Dopdhop © ero CoeqUHEHHS», a  TakKKe | pa3Jebl
KOHKPETH3UPYIOT UX IIPU PEIICHUH 3a/1a4 18.7—
18.10
115 | IlpakTuyeckas padora 6 IIpoBOAAT XUMHUYECKMM DOKCIIEPUMEHT II0 TEMeE

((HOqueHHe a30Ta 1 aMMHakKa.

CBolicTBa COEAUHEHUN a30Ta U

«Ilonyyenne a3ora u  ammuaka. (CBoiicTBa

coemHeHUN a3ota U ¢ocdhopa» C CcoOMOICHUEM
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dochopar

MpaBWJI TEXHUKH Oe3omacHocTH. HaOmomaoor u
OITMCBHIBAIOT €T0.
HaAOJIFOIEHUN u

OUKCUPYIOT pe3yabTaThl

GbopMyIUpYIOT BBIBOJIBI HAa OCHOBE MOJYyYEHHBIX

JAHHBIX
116 | Yraepon u KpeMHUM: XapakTepucTuka JJIEMEHTOB. | 3alMCHIBAIOT AJIGKTPOHHBIE (OopMyIbl yriepona u | § 19:
XapaKTePUCTHKA DJIEMEHTOB. AmoTponHbie Moau(UKAIINK | KPEMHHUS. pazaenbl
CtpoeHue U CBOWCTBA IPOCTHIX | yruiepoja: rpadur, anma3, KapOuH, | CpaBHUBAIOT CTPOCHHE W CBOMCTBa aioTpomHbiX | 19.1,
BEILIECTB, 00pa30BaHHBIX ¢dymnepensl. CpaBHeHue (u3MUECKHUX | MOIU(DHUKAIHKA yTiaepoa. 19.2
YIJIEPOIOM CBONCTB anmMasa u rpadura. | 3anucChIBalOT YpaBHEHUS peakuui,
XUMHYEeCKUEe CBOMCTBA rpaura, KOKca. | XapakTepU3yIOILIue OKHUCJIUTEIbHBIC u
Peakuuu JTUCTIPONOPIIMOHUPOBAHUS | BOCCTAHOBHUTEIbHBIE CBOICTBA yriepoaa
rpaduta
117 | Kapouasl KapOunpl. Metanuapl. ATIeTHICHHUIBI CocraBnsitoT popMyIibl KapOUIOB. §19:
CpaBHuBaroT MOHSTUS «METaHUIBD» U | pazgen
«aleTUJICHUIbI» 19.3
118 Oxkcubl yriaepojaa Oxkcun yraepona(ll), ero momyuenwme, | CocraBmsator  Tabmuiyy  «CpaBHeHHMe — okcuaoB | § 19:
cBoMicTBa W  mnpumeHeHue. OKcCup | yriaepoaay. pazziensl
yraepoaa(lV), €ero ANeKTpoHHOE | BrimonHs0T mabopaTopHbld OMBIT ¢ coOmroaeHueM | 19.4,
CTpOEHHE, TIONlyYeHUE, CBOHCTBAa U | MpaBWJI TEXHUKH Oe3omacHocTH, HaOmomawor u | 19.5
MpUMEHEHHE. OTHCHIBAIOT €TO0.
Jlabopamopnuiit onwim. 19. | 3anuceiBatoT COOTBETCTBYIOIIINE ypaBHEHUS
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[TonyueHue yriaekucioro rasa

XUMHUUYECKUX PEAKIIUI

119 | YronbHas kucinoTa v €€ CoJu VYronpHas  kuciota U €€  COJM | 3aUCBHIBAIOT CTYNEHYATYI0 AUCCOLMAINIO YrojapHoH | § 19:
(xapOoHaTHI, TUAPOKapOOHATHI). | KMCIOTHI U JIOKA3bIBAIOT, YTO OHA 00pa3yeT /1Ba Bua | pas3uei
CgoiicTBa KapOOHATOB U | coJeit: KapOoHAThI U TUIPOKAPOOHATHI. 19.6
THJIPOKapOOHATOB. KauecTtBennas | OnuceiBaioT CBOICTBa KapOOHATOB u
peakuus Ha KapOoHaT-HOHA. THIPOKapOOHATOB.
Jlabopamopnuvie onvimul. 20. | 3anuchIBalOT KaYECTBEHHYIO pEaklMi0 Ha KapOoHat-
KucnotHo-ocHOBHBIE CBOMCTBA | HOH.
YroJIbHOM KHUCIOTHI u e€ cosiedd. 21. | BrimonHA0T 1abopaTopHbIe OMBITHL ¢ COOTIOCHUEM
B3anmMopeiicTBie yroapbHOW KHCIOTHI C | IPaBWJI TEXHUKH O€30macHOCTH, HAOMI0MalT |
KapOoHaTOM Kaiblus. 22. PaspylieHue | onuChIBalOT HX.
TUAPOKCOKOMIIIEKCOB METAJUIOB  IOJ | 3aIUCBIBAIOT COOTBETCTBYIOIIUE ypaBHEHHUS
JENCTBUEM YITIEKHUCIIOTO ra3a XUMHUYECKHUX peaKIuii
120 | Pemenue 3a1a4 o teme Pemenne 3amau mo teme «Yriepoa u | O000MmAIOT U CHCTEMaTU3UPYIOT CBeleHus 1o Teme | § 19:
«YTJIepOa M €T0 COENMHEHUA» | €T0 COEAUHEHUS «Yriepog M €ro  COEAMHEHHA», a  Takke | pas3neln
KOHKPETU3UPYIOT UX IIPU PELIECHUH 3a1a4 19.1—
19.6
121 CaolicTBa KpEMHHUS Kpucrannnueckass pemérka KpeMHHs. | XapakTepHU3ylOT KpeMHUU Mo cieayromeMy riany: | § 19:
Amnotponus KpeMHus. | 1) CcTpoeHue KpHUCTaNIM4ecKoil  pemérku; 2) | paszmen
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B3zaumopeiictBue ¢ mpocThiIMH U | Mogudukamuu; 3) ¢usznyeckue cBoiictBa; 4) | 19.7
CJIIOKHBIMU BEI[ECTBAMHU. | XMMHUUECKHUE CBOMCTBA; 5) MPUMEHEHHE.
OKHCIHUTENBHBIE U BOCCTAHOBUTEIbHBIEC | 3aIIMCHIBAIOT COOTBETCTBYIOLIUE yYpaBHEHUS
CBOMCTBa XUMHUYECKUX PeaKni
122 | CoenuHeHHS] KPEMHUS Cuian. Oxkcun kpemuus(IV). | XapakTepu3yroT cTpoeHHe U CBOMCTBa BogopoaHoro | § 19:
Haxoxnenue ero B MPUPOJIE. | COETUHEHUS] KPEMHUS — CUJIaHA. pazzen
XuMu4yecKkue CBOMCTBA okcya | XapakTepu3yoT (u3nueckue, XuMudeckue cBoiictsa | 19.8
kpemuusi(IV). KpeMHueBbie KUCIOTHI. U TnpuMeHeHue okcuaa kpeMHus(IV).
Cwmukatel.  Cunukarenb. ['waponus | 3amucChIBalOT ypaBHEHHE TMOIYYEHUsS KPEMHHEBOU
pPacTBOPUMBIX CHUIIUKATOB. KHCIIOTHI ¥ OITUCHIBAIOT €€ (PU3HUECKUE CBOMCTBA.
Jlabopamopnuvie Onblmul. 23. | 3acaymmMBalOT  COOOIIEHHE U JIEMOHCTPUPYIOT
CoBMecCTHBIM TUAPOIIN3 HOHOB | MPE3EHTALNHI Ha TeMy «CunukarHas
aMMOHUS W  CWJIMKAT-UOHOB.  24. | IPOMBIIIUICHHOCTB.
B3anmoneiicTBue yroiabHON KUCTOTH C | BBIMOMHSAIOT TabopaTOpHBIE OMBITHI ¢ COONIIOCHUEM
CUJIMKATOM HaTpHs MpaBUJI TEXHUKA O€30MacHOCTH, HAOMIOMAIOT U
OMNUCHIBAIOT UX.
3anuChIBAIOT YPaBHEHUSI XUMUYECKUX PEAKITUN
123 Pemenue 3agau nmo reme Pemenne 3amau no teme «Kpemuuii u | O000mAIOT U CUCTEMATU3UPYIOT CBeleHMs 1o Teme | § 19:
«KpemHuil u ero COeIMHEHUs» | €ro COCIMHEHUSI «KpemMHuii © €ro COEOMHEHHUs», a TakxKe | pa3Jenbl
KOHKPETU3UPYIOT UX MPHU PELICHUH 3a/1a4 19.7—
19.8
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124

IIpakTnyeckas padora 7
«CBolicTBa COCTUHCHUN

yriaepoaa U KpeMHUS

IIpoBOIAT XMMHUYECKMH DSKCIEPUMEHT II0 TeMe
«Yrnepon. Kpemuuit» ¢ coOmoeHHEM MpaBHI
TEeXHUKU Oe3onmacHocTH. HabmonaroT U ONMCHIBaIOT
€ro.

@uUKCUPYIOT pe3yibTaThl HAOMIOACHUHN, 3aIHCHIBAIOT
YpaBHEHHs peakiuil ¥ (OPMYIHUPYIOT BBIBOJBI HA

OCHOBC IMOJIYYCHHBIX JaHHBIX

125

KonTpoabsHnasi padora 7
mo TeMe «2DneMeHTsl VA- 1

VIA-rpynmn»

BreinmonHsA0T 3agaHus MO TeMe «Onementsl VA- u

VIA-rpynm»
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126 | Metannst IA- u [IA-rpynmn: [lenouynble METANIBI. DIEKTPOHHAS JlatoT onpeneneHus NOHATUN «ILENOYHbIE METAILIBDY, | § 20:
o0111ast XapaKTepUCTHUKA KoHpurypanus metamion IA- u ITA- «IETOYHO3EMEIIBHBIE METAJIIBI». pas3znensl
JJIEMEHTOB M ITPOCTBIX rpynn. 3MeHeHne MeTasIn4ecKux PaccmarpuBaroT 351eKTpOHHBIE KOH(UTYpalun 20.1,
BEIIIECTB CBOWCTB I10 TPYIIIE U MEPUOIY. MetaiioB [A- u IIA-rpymnm. 20.2

[Ipupoausie coennuennst MeTauIoB [A- | OOBACHIIOT U3MEHEHHE METAJUINYECKUX CBOMCTB I10
u [IA-rpymnmn. ®u3znyeckue CBOMCTBA. TPYIIIE U TIEPUOLY.
CpaBHenue TteMmmeparypsl IiiasineHus, | [IpuBoaar npumepsl IPUPOAHBIX COCIUHEHUN
KHUIIEHUS U TUIOTHOCTH MeTaiuioB IA- n | metamioB [A- u [IA-rpynm.
ITA-rpynn. Meramnsl [A-rpynnsr — [lepeuucnsaor Qu3nyeckue CBOWCTBA UIEIOYHBIX
CUJIbHbIE BOCCTAHOBUTEIH. METaJUIOB.
B3aumopeiicTBue ¢ BOiOH, € CpaBHUBAIOT TEMIIEPATYPHI [IJIaBJICHUS, KUIIEHUS U
KHCJIOPOJIOM U IPYTMMH ITPOCTBIMU wioTHOcTH MeTawioB [A- u I[IA-rpynm.
Bemectsamu. [Il€noyno3emensbHble 3anuchIBaOT YpaBHEHUS peakuui,
MeTaJbl. ['uapuipl MeTaimsioB. AMUJBL. | XapaKTEpU3YIOIIMX  CBOMCTBA  INEJIOYHBIX U
bepunuii. EI0YHO3EMEIBHBIX METAJLIOB.
JlaroT xapakTepucTHKy OepHILIHSL.
CpaBHUBAIOT THUIPUIBI W aMHUJbl  HIEJIOYHBIX
METaJUIOB
127— | CsoiicTBa coequHeHui | OKCUABI M TUAPOKCHUIBI IIETOYHBIX W | JIaloT XapakTepUCTUKY: a) OKCHUIOB IIeIo4yHbIX H | § 20:
128 | metainos IA- u [IA-rpynn MIET0OYHO3EMENIBHBIX ~ METAJUIOB,  MX | IIETOYHO3EMENbHBIX METaioB; 0) THUIPOKCHIOB | pa3aen
CBOMCTBA. [Tepokcuant U | EJIOYHBIX | TIEN0YHO3EMENbHBIX MeTaioB; B) | 20.3
HaATEPOKCHIbI HIEJTOYHBIX U | IEPOKCUJIOB  MIEJIOYHBIX M IIETOYHO3EMENbHBIX
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IETOYHO3EMENBHBIX ~ METalIOB,  MX
cBOMCTBa M mnpuMeHeHue. JKEcTkocTb
U  IIOCTOSHHAS).

BOABI  (BpeMeHHas

YCTp AaHCHHC JKECTKOCTHU BOJBI.

OxpamuBaHue  IUIAMEHM  HOHAaMU
MmeTaioB [A- u ITA-rpymm.

Jlabopamopnuwie onvimul. 25.
KauecTBenHas peakuys Ha HOH MarHusi.
26. KauecTBeHHas peakuuss Ha HOH
kanbius. 27. KauecTBeHHas peakius Ha

HOH Oapus

MCTAJIJIOB, F) HaATICPOKCUI0B ICJI0OYHBIX u
IJ_IéJIO‘-IHO?)eMeJIBHBIX MCTAJJIOB.

I[aIOT OIIPCACIICHUA MMOHATHH (KECTKOCTH BOABID»,

«BpeMEHHasi  KECTKOCTb  BOJBI»,  «IIOCTOSHHAS
JKECTKOCTH BOIBIY.

CocTaBisioT Ta0JIUILy «CpaBHeHuUe BHUJIOB
KECTKOCTU», B KOTOPOM YKa3bIBAIOT, KaKUMH

MOHaMU OOYCJIOBJICH TOT WJIM MHOHW BUJI )KECTKOCTH
BOJIBI M KAK €r0 MOYKHO YCTPaHUTb.

BeImomHsAI0T 1a00paTOPHEIE OIBITH C COOIOICHHEM
MpPaBWJI TEXHUKH OE30IaCHOCTH, HAOIIOJAIOT U
OITMCHIBAIOT HX.
3anuceIBaloT

COOTBETCTBYIOIIUE ypaBHEHUS

XAMHUYECKHX pEeaKui

129

HpI/IMeHeHI/Ie 151 MCIHKO-

OHOJIOTHYECKOE 3HA4YCHHUC

MeTtauioB [A- u [TA-rpynn

IIpuMeHeHUe cosiel TUTUSA,  HATpUs U

KaJius. KOHI_ICHTpaI_II/ISI HOHOB HaTpus 1

Kajaus B KUIOKOCTAX opraHnusma.
CopepxaHue HaTpusi U Kauus B
npoaykTax —nuTaHusa.  IlorpeGHOCTH

OopraHu3Ma 4Y€JIOBCKAa B MOHAX Kallud U

Hatpus. ['mnokammemusa. bepummii,

Mardui W KajablIMH, UX 3HAYECHHE I

JenatoT coobmenue Ha TeMy «[Ipumenenue u
MEeINKO-OMOJIOTHUecKoe 3HaueHne MeTaios [A- u

[TA-rpynm»

§ 20:
paznen

20.4
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OopraHnu3Ma 4YCJIOBCKaA. FI/IHOKaJIBI_[I/IeMI/ISI
n TUICPKAIIBIUCMMUL. COGI[I/IHCHI/IH

6ap1z1;1, X HUCIIOJIB30BAHUEC B MCIHUIINHEC

130 | [IpakTuyeckas padora § IIpoBOAAT XUMHYECKHM OKCIIEPUMEHT IO TEMe
«M3ydyeHne KaueCTBEHHbBIX «Mertamnst IA- u IIA-rpynn» ¢ coOmroneHnem
peaxkuuii HOHOB MeTaiuioB [A- n npaBUil TEXHUKH Oe3zomacHocTtu. Habmogaror u
ITA-rpymnny» OIMCBHIBAIOT €TO0.

QOUKCUPYIOT pe3yNbTaThl HAOMIOJACHUN, 3aMUCHIBAIOT
ypaBHEHHs peakuuii ¥ (OpPMYIHPYIOT BBIBOJBI HA
OCHOBE II0JyYEHHBIX JAHHBIX
131 AIOMUHUI: XapaKTepUCTUKA Haxoxnenue B npupone. DNEKTPOHHAs | XapaKTepU3yOT aIFlOMUHUN MO clieayoniemMy miany: | § 21:
AJIEMEHTA U MPOCTOro BemecTBa | KoHpurypauuss aroma. Dusuueckue | 1)  snmekTpoHHas  KoHurypamuss — atoma;  2) | pa3zuen

CBOMCTBA. OxcugHas TIEHKA. | HAXOXKACHUE B Tpupoze; 3) ¢u3uueckue cBoucTBa; | 21.1
B3aumopeiictBue ¢ KHCIOpPOAOM | | 4) XUMHUUYECKHE CBOMCTBA; 5) MPUMEHEHHE.
JPYTMMH ITPOCTBIMH BELIECTBAMH. Otmeuaror 0COOEHHOCTH B3aUMOJECHCTBHS
B3aumopeicTBue ¢ BOOH, pacTBOpPaMH | aJlOMUHUS C KUCIOTaMHU
COJICH. [TaccuBupoBanue c
KOHIEHTPUPOBAHHBIMM  CEpHOW U
a30THOM Kucnoramu. BsaumopericrBue
C pacIulaBaMH U pacTBOpaMH IEN0YEH

132 CoenuHeHus aTrOMUHNS Okcun AIIOMUHUSA. AmoMuHaThL. | XapakTepus3yloT  Qu3udyeckue U xumuudeckue | § 21:
TerparupokcoaaroMUHATHI. CBOICTBa OKCHJAa aIOMUHHUS Kak aM@pOTEepHOro | pasaeln
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BzaumopeiicTBue OKCuIa alOMHHUSA C | OKCHJA. 21.2
OKCHUJIAMH, TUPOKCUIaMU U | 3acaylIuBalOT 3apaHee IMOATOTOBIEHHOE OJHUM M3
kapOoHatamu MetauioB IA- u IIA- | yuamuxcs cooOmenue Ha Ttemy «lIpupomnbie
rpynn. ['nmunozém. Kopyna. PyOun. | Mogudukanum okcuaa amroMUHUS.
Cangup. Kpuonwur. I'unpoxcun | 3anuchbIBalOT YpaBHEHUsI PEAKLMN, MOKa3bIBAIOLIUX
IIOMUHUS, €r0 TOJY4YEeHUE, CBOUCTBA U | aM(POTEPHOCTh TUAPOKCHIA ATTFOMUHHSL.
npuUMeHeHue. AJIIOMHHHEBO-KanueBble | PaccMaTpuBatoT MIpUMEHEHUE THIPOKCHUIA
KBaclbl. ATIOMUHO3. QTFOMUHHUSL.
Jlabopamopnuwie onvimul. 28. | BeinoaHsA0T 1a00paTOPHBIE ONBITHI C COOJIIOIEHUEM
PactBopeHne anoMHHMS B KHCIOTAaX W | IPAaBUJI TEXHUKH O€30MAaCHOCTH, HAOIIOAl0T U
[IeJI04ax. 29. Bs3aumMozeiicTBuE | OMUCHIBAIOT UX.
TETParuAPOKCOATIOMUHAT-NOHA C | 3anuchIBaOT COOTBETCTBYIOIIINE ypaBHEHUS
MOHAMHU aJTIOMUHUS XUMHUYECKUX peaKLUi

133 | Pemenue 3a1a4 1o Teme Pemenune 3amau mo teme «Metamsl | O00O0MIAIOT U CUCTEMATU3UPYIOT cBeleHus no teme | § 20,

«Merannsl A-rpymnm» TJIaBHBIX MOATPYIII «Metannel A-rpynmn», a Takke KOHKpETU3HpYHOT ux | § 21
IIPY PELICHNN 3a]a4
134 | lIpakTHueckas padora 9 IIpoBOIAT XHMMHUYECKMI DSKCIEPUMEHT II0 TeMe

«CBOIICTBA AITFOMUHUS))

«ATIOMUHUN» € COOJIIOIGHHEM TIPaBWJ TEXHUKHU
6e3onacHocTy. Ha0mo1ar0T ¥ OMMCHIBAIOT €r0.

@uUKCUPYIOT pe3yibTaThl HAOMIOACHUHN, 3aIHCHIBAIOT
ypaBHEHUS peakuuii ¥ (OpMyJIHPYIOT BBIBOJBI Ha

OCHOBC IMOJIYYCHHBIX JaHHBIX
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135

Konrtpouabnas paGora 8

1o reMe «MeTaysl A-rpynim»

BemonHstoT 3aganus no teme «Metamuibl A-rpymnm»

136 00630p XUMHH d-2JIEMEHTOB. XpoMm, HaxOXIACHHE B  MPHUPOJE, | XapaKTEpU3YIOT XpOM IO cCienyromeMy Iany: 1) | § 22:
XpoM: XxapaKTepUCTHKA CTpOCHHE aToMa, CTENEeHU OKUCIICHUsS, | CTPOGHHE aroma; 2) CTeHNeHH OKucieHus; 3) | pa3zmen
3JIEMEHTA U MPOCTOTO BElIeCTBa | (pu3nyeckrue M XUMHUYECKHE CBOMCTBA, | (hu3nyeckue CBOICTBa; 4) HaxoxieHHe B mpupone; | 22.1

IIPUMEHEHHUE. [TaccuBupoBanue | 5) XMMHUYECKHME CBOHCTBA; ©6) monydeHue; 7)
KOHIEHTPUPOBAHHBIMU ~ CEPHOM U | IPUMEHEHHE.
a30THOMU KHUCIIOTaMH, «UIapCKOM | 3anuchbIBAIOT COOTBETCTBYIOIIINE ypaBHEHUS
BOJIKOM» XUMHUUYECKUX PEAKIINi
137— | Coenunenus xpoma Oxkcun xpoma(Il), ¢usnueckue | [laror XapaKkTEPUCTUKY oKcHAaM xpoma: | § 22:
138 CBONCTBA, IIPUMEHEHUE. Oxkcun | pusznueckue, XUMUYECKUE CBOWCTBA U MIPUMEHEHHUE. | pa3fen
xpoma(Ill), pusuveckue u xummuueckue | OTMEUAIOT U3MEHEHUE CBOMCTB OT OCHOBHBIX (OKcup | 22.2

CBOIICTBa. Oxkcup xpoma(Vl),
¢uznyeckue M XUMHYECKHE CBOMCTBA.

Comu xpoma(Ill). XpomoBasi KuCIOTA.

JuxpoMoBasg  kucimora.  XpOMArThl.
Huxpomatel. Comu  xpoma(VI) —
CUJIbHbBIE OKHCIIUTEIIH.

Jlabopamopnwvie onvimul. 30.

BaumoneiictBue coneit xpoma(lll) ¢
aMMmuakoM U miéinounto. 31. Oxucnenme

coenqunenuit xpoma(Ill) B 1menouHoi

xpoma(Il)) x amdorepupim (okcun xpoma(Ill)) u
KUCJIOTHBIM (okcua xpoma(VI)).

[IpuBOAAT MpUMEPHI KUCIOT XPOMa U UX COJIEH.
3anuchIBalOT ypaBHEHUS TIOJYYEHHs] XPOMOBOW U
JIUXPOMOBOM KUCIOTBHI.

CocraBnsoT CXeMmy,

WLTFOCTPUPYIOILYIO

OKHCIIMTEIbHO-BOCCTAHOBUTEIILHEIC CBOMCTBA
COCIMHEHUH XpoMa.
[TpuBoasat npumepsl OBP ¢ ywyactuem coeanHeHHit

XpOMa, pacCTaBISIIOT B HUX KO3(PPUIHMEHTHI C
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cpene. 32. U3yyeHue paBHOBecCHUS

JUXpOMaT—XpoMaT B BOJHOM cpele.
33.

Boccranosnenue COETUHEHUH

xpoma(VI) B kucioii cpene

MIOMOIIIBIO METO/IA AIIEKTPOHHOTO OaaHca.
BeimonssoT 1abopaTopHbIe OMBITH C COOMIOICHUEM
IOpaBUI TEXHUKH Oe30macHOCTH, HaOMIOAAlT U
OIUCBIBAIOT UX.

3anuchIBaIOT yPAaBHEHUS XUMUUECKUX PEeaKLIUi

139

Meauko-010JI0rn4ecKoe

3HAYCHHC XpOMa

Menuko-010I0rn4ecKoe 3HA4YCHUC

COC,I[HHGHI/II;'I XpoMa

['oToBaT cooOieHust Ha TeMy «Meauko-
OMOJIOrMYecKoe 3HaYCHHE XPOoMay.
3acilylIMBarOT MOArOTOBIEHHOE OJJHUM U3 Y4allluXCs

coo01IeHne, 00CYK/Iat0T U IOTIOJIHSIIOT €ro

§22:
pasmen

22.3

140

Pemenue 3a1auy no teme «Xpom

U €0 COCANHCHUA»

Pemenne 3amau mo teme «Xpom H €ro

COCIUHCHU A

OO000IIaOT U CUCTEMAaTU3UPYIOT CBEACHHUS 10 TEME

((XpOM u €ro COCIUHCHUA, a TaKXKC

KOHKPCTU3SUPYIOT UX IIPHU PCHICHUU 3a1a1

§ 22:
pazzaen
22.1—
22.3

141

IIpakTnyeckas padora 10
«CBoiicTBa COETUHEHUN

Xpoma

[TpoBOAST XUMUYECKHI SKCTIEPUMEHT I10 TEME
«CBoiicTBa COeTMHEHUI XPOMay C COOIIOIEHUEM
MpaBuJI TEXHUKHU Oe3omacHocT. Habmogaror u
OIIUCBIBAKOT €r0.

OUKCUPYIOT pe3yabTaThl HAOMIOACHUN, 3aMHUCHIBAIOT
ypaBHEHUS peakiuii ¥ (OpMyIUPYIOT BBIBOJBI Ha

OCHOBC IMOJIYYCHHBIX JaHHBIX

142—
143

CoenuHenus Maprasia

Crenenn okucieHus mapranma. OKcunu

u ruapokcua  wmapranma(ll). Oxcun

CocraBnsoT cXeMy OKHUCJIUTEIbHO-

BOCCTAaHOBHUTCIIbHBIX CBOICTB COE€IUHEHUI

§23
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mapraana(lV). ManraHartsl.

IIepmaHranarsl. Masranos.
buonoruueckoe 3HaueHre Maprasiia.

Jlabopamopnvie Oonvimul. 34.
[Tonyuenue rugpokcuaa mapranua(ll) u
ero okucieHue. 35. OKuCIUTENTbHBIE

cBoricTBa okcua Mapranma(lVv)

Maprasia.
CocraBsiror o6o0maromyo tadbnuiy «CoeanHeHus
Maprasia.

[TpuBoast npumepsl OBP ¢ yuactuem nepmaHranara
Kamuss (B pasHBIX ~ Cpelax),  pacCTaBIISIOT
KOA((UIIMEHTHI ¢ MTOMOIIBI0 METOJIa AJICKTPOHHOTO
OanaHca.

BrimonHsoT 1a00paTopHbIE OMBITH C COOMIOACHUEM
NpaBWil TEXHUKH Oe30macHOCTH, HAOMI0MalT |
OTIMCHIBAIOT UX.
3anuceIBatOT

COOTBCTCTBYIOIIINC YpaBHCHUA

XUMHNYCCKHX peaKHI/Iﬁ

144 | IIpakTuyeckas padora 11 IIpoBOAAT XUMUYECKHUH IKCIIEPUMEHT I10 TEME
«IlonydeHue u cBOMCTBA «[lonydeHne u CBOKCTBA COEUHEHNN MapraHia
COEMHEHUI MapraHia» C CcoONIo/leHHeM IpaBHJ TEXHUKH O€30IaCHOCTH.
HaGnronaroT 1 OnMCHIBAIOT €TO.
OUKCUPYIOT pe3yJbTaThl HAOIIOAEHUMN, 3aMIUChIBAIOT
YpaBHEHUs peakuuil ¥ (OpMyJIHPYIOT BBIBOJBI Ha
OCHOBE IIOJIyYEHHBIX JAHHBIX
145 XKenes3o: xapakTepucTuka Kenesoconepxamue MUHEpaibl: | XapaKTepU3yIOT JKEJIe30 MO ciaeayouiemy miuany: 1) | § 24:
3JIEMEHTA U IPOCTOTO BEIIECTBA | MUPUT, CUAECPUT, MATHETUT, TIEMATHUT, | CTPOGHHE aToMa; 2) CTENeHW OKHUCIeHMs; 3) | pas3zen
JUMOHHUT. DJEKTpOHHas KOHGUrypauus | puandeckue cBoiicTBa; 4) HaxoxkaeHue B npupone; | 24.1
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xene3a. PU3NYECKME U XUMHUYECKHE
CBOMCTBA. ITaccuBupoBanue
KOHIICHTPUPOBAaHHBIMU ~ CEpPHOM U

a30THOM KHCJIOTaMHU

5) XuMUYecKue CBOMCTBa; 6) TmonyuyeHue; 7)
MIPUMEHEHUE.
3anuceIBaOT COOTBETCTBYIOIIINE ypaBHEHUS

XHUMHUYCCKUX peaKHI/Iﬁ

146 | CoenunHeHus xeinesa Oxkcun  xene3za(ll), ¢wusuueckne u | [laroT XapakTepuCTHKy (U3NYECKUX M XUMHUYECKUX | § 24:
XUMHUYECKHE CBOIiCTBa. Oxkcup | CBOMCTB OKCHUJIOB Ke€je3a, UX IPUMEHEHHUSI. paznen
xenesza(Ill), hpuznueckre u XuMU4ecKkue | 3aUCHIBAIOT ypaBHEHUSA peakuuii, | 24.2
corictBa. Oxcun kenesa(ll, III), | xapakTepusyromnue cBoicTBa coenquuennit sxenesza(ll)
¢uznyecKue 1 XUMHUYECKHE CBOMCTBA. u xxene3a(lll).
Coenunenus xene3a(ll). Coemnunenus | CocTaBisIOT CXeMy peaklinii JOMEHHOTO Mpoliecca.
xenesza(Ill). KauectBenHbie peakiinu Ha | BIMoONHAIOT 1abopaTOpHbIE OMBITHL ¢ COOTIOCHUEM
vons! Fe** u Fe’*. ®eppatsl. J[OMEHHBIC | IPABHI TEXHHKH OE30MACHOCTH, HAGIIOMAIOT |
IPOLIECCHI. OTIMCHIBAIOT UX.
Jlabopamopnuie onvlmul. 36. | 3anuchIBaOT COOTBETCTBYIOIIINE ypaBHEHUS
[Tonmyuenue TUAPOKCUAOB >kene3a. 37. | XUMHUYECKHX PEaKIIHA.
KauectBeHHast peakiusi Ha MOH XKeye3a
Fe™* . 38. KauecTBeHHBIC PEaKIMi Ha
voH skenesa Fe’™

147 Mennko-01oI0rnuaecKoe Kenezo — OwuoreHHelii dnemMeHT. | ['0TOBAT coobuieHus Ha TeMy «Menuko- § 24:

3HAYCHHE Keye3a ®depponophupuHEL. ['emorno0uH. | OMONIOTrHYECKOE 3HAYCHUE HKETIe3a. pasmen

Muornobun. Ilutoxpomsl. Karamaza. | 3acmymmBaioT MOArOTOBICHHOE OMHUM U3 ydamuxcs | 24.3
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ITepoxcunasza. XKenesoceponpoTEHHEL.

I'unocunepos. ['mnepcunepos

coo0IIIeHre, 00CYKTAOT U JOTIOTHSIOT €T0

148 Permrenue 3agad mo reme Pemenue 3amau mo teme <«Kenezo u | O600OMIAIOT U CUCTEMATU3UPYIOT CBEIEHUS IO Teme | § 24:
«Kene3o u ero coequHEHUS» €ro COeTUHEHUS» «Kenezo u ero coeAMHEHHs», a  TaKXKe | pa3Jelibl
KOHKPETU3UPYIOT UX IIPU PELLIECHUH 3a/1a4 24.1—
24.3
149 | IlpakTuyeckas paéora 12 [IpoBOAAT XUMHUYECKHI SKCIIEPUMEHT IO TEME
«[lonydyenue u cBoiicTBa «[Tony4yeHnue u cBOMCTBA COETMHEHUN Kele3a»
COEJIMHEHUI JKeme3a» c coONIofeHUEM IMpaBUJI TEXHUKU OE30MaCHOCTH.
Habiro1aroT 1 onuchIBaIoT €ro.
OUKCUPYIOT pe3yNbTaThl HAOMIOJACHUN, 3aMHUCHIBAIOT
ypaBHEHUS peakiuii u (OPMYyIUPYIOT BBIBOJBI Ha
OCHOBE TOJIYYCHHBIX JaHHBIX
150 | Menb: XxapakTepucTuKa Menb, HaxoXIcHME B  INpUPOAE, | XapaKTEPU3YIOT MelIb MO cienyromeMmy Iutany: 1) | § 25:
AJIEMEHTA M MPOCTOT0 BEIIECTBA | CTPOCHUE aToMa, CTENEHHW OKUCIICHHS, | CTPOGHHE aroma; 2) CTeNneHW OKHUCIeHHs; 3) | pa3men
du3nYecKue U XUMHYECKHE CBOMCTBA. | (U3MUECKUE CBOMCTBA; 4) HaxoxkjaeHue B mpupoje; | 25.1
[Ipumenenne menu. Manaxut 5) XuUMHUYECKHME CBOWMCTBa; 6) Tmony4deHue; 7)
MIPUMEHEHUE.
3anuchIBatOT COOTBETCTBYIOIIUE ypaBHEHUS
XUMUYECKUX PEeaKIUi
151 CoenuHenus Meau Oxcua meau(l). Cpennue comu menu(l). | CpaBamBatot okcun meau(l) u okcua meau(11). § 25:
Oxkcun menu(Il). Tmapoxcua memu(Il). | CpaBuuBaror ruapokcun wmeau(l) u  ruapoxcun | pasmen
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Coenunenus meau(Il). AxBakommexcel | meau(1l). 25.2

meau(Il). MenHb1i Kyrnopoc. | BeimonHsroT mabopaTopHbIE OMBITHL ¢ COOIIOICHUEM

Boccranosnenue coenqunenuit meau(ll). | mpaBun TexHuku Oe30macHOCTH, HaONIONAIOT H

Peaknun KOMILJIEKCOOOpa30BaHus | OMUCHIBAIOT UX.

meau(l) u mequ(1l). 3anuceIBalOT COOTBETCTBYIOLLINE YpaBHEHUSA

Jlabopamopnvie onvimol. 39. | XMUMHUYECKUX pPEaKLH

OrtHolIeHe MeIU K OEHUCTBUIO KHUCIOT.

40. [Tonyyenue TUIPOKCUIA u

aMMHHOKOMILIEKCA meau(1I). 41.

Pazpymenue aMMHUHOKOMILIEKCA

meau(1I). 42. OKHUCIHUTENLHEIE

criocobHoctu coenuHenuit menu(Il). 43.

[Tonyuenne ammunokomriekca meau(l)

U €ro OKUCIICHUE

152 Mennko-010I0rnueckoe Menb — OHOTreHHBIA DIIEMEHT ['oToBAT cooOreHus Ha Temy «Meauko- § 25:
3Ha4YE€HHE MEIU OMOJIOTHYeCKOe 3HAUCHHUE M. paznen
3aciIymmMBaroT MOJArOTOBIEHHOE OJJHUM U3 ydamuxcs | 25.3
coo011IeHre, 00CYKIat0T U IOTIOJIHSIIOT €ro
153 Pemenue 3agau no reme Pemenue 3agau no reme O06001maT U cCUCTEeMaTU3UPYIOT CBEACHUS MO Teme | § 25:
«Menp u €€ coeTMHEHUS «Menp u €€ coeTuHEHU D «Menpb u e€ COeTMHEHUS», a TAKKE KOHKPETU3UPYIOT | pa3/eibl

UX NP pelIeHUH! 3aa4 25.1—
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25.3

154 | IIpakTHyeckas padora 13 IIpoBOAAT XUMHYECKMM DJKCIIEPUMEHT II0 TEMeE
«CBoiicTBa Meu U €6 «CBOICTBa MEU U €€ COEIUHEHUNY» C COOJII0IEHIEM
COETUHEHUI» npaBWJI TEXHUKH Oe3zomacHocTd. HaGmomaoor u

OIMCHIBAIOT €TO0.

@uUKCUPYIOT pe3yibTaThl HAOMIOACHUHN, 3aIHCHIBAIOT
ypaBHEHUS peakuuii u (OpMyIUPYIOT BBIBOABI Ha
OCHOBE MOJTyYEHHBIX JaHHBIX

155 Cepebpo: xapakTepuCTHKa Cepebpo, ¢du3mueckne W XUMHUSCKHE | XapaKTepHU3yIOT cepedpo Mo cienyromemMy iany: 1) | § 25:
aJeMeHTa, MpocToro BemiecTBa | cBoiictBa. Okcun cepedpa(l). Peakuuu | ctpoenne artoma; 2) CTeNeHW OKHUCIEHUs; 3) | pazzgen
Y COCTMHCHUI KOMILJIEKCOOOpa30BaHUs cepeopa(l). | pusnueckue cBoiicTBa; 4) HaxoXKJICHHE B Tpupoje; | 25.4

Hutpar cepebpa — peakTuB Ha HMOHBI | 5) XUMHUYECKHE CBOWCTBA; 6) moIy4yeHue;, 7)

Cl', Br, I'. [Ipumenenue cepedpa u €ro | IpuMeHEHHE.

COCIMHEHN N [TpoBonsaT kauecTBeHHbIE peakuu Ha noHbl Cl, Br,
.

156 | llunk: xapakTepucTuka [uak, HaxoXJIeHHe B  MPUPOJE, | XapaKTepU3YyIOT IIUHK MO cleayromiemMy ruiany: 1) | § 26:
3JIeMEHTa, MPOCTOTO BEIIECTBA | CTPOGHUE aTOMa, CTEMEHU OKHCICHMs, | CTpoeHne artoma; 2) ¢u3nueckue CBOWCTBa; 3) | pazzgen
U COeTMHEHUI dbusznyeckne W XUMHYECKHE CBOWCTBA. | HAXOXJACHUE B MPHpOAE; 4) XUMUYECKHEe CBOWCTBA; | 26.1

[Ipumenenne 1uHKA. AMQOTEpHOCTH | 5) monydeHue; 6) MpUMeHEHHE. 26.2

OKCHJIa U TUAPOKCUIA ITMHKA. Peakimu
KOMILJIEKCOOOpa30BaHUsI ITUHKA.

Jlabopamopnuvie onvimul. 44.

I[OKEBLIB&IOT aM(I)OTepHOCTL OKCHIaa U TUAPOKCHUIA
OUHKA.

BrimomnHs0T 1a00paTOpHbIE OMBITH C COOMIOACHUEM
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PaCTBOpeHI/Ie OWHKAa B KHCJIOTax H
menovax. 45. OOpa3zoBaHHE THIPOKCO-

N aMMHHOKOMIIJICKCA IMHKa

MpaBWJI TEXHUKHA OE30MacHOCTH, HAOMIOMAIOT U
OMUCBHIBAIOT UX.
3anuceIBalOT

COOTBETCTBYIOIIINEC YpaBHCHUA

XHUMHUYCCKUX peaKHI/Iﬁ

157 Meauko-01oIoruaeckoe unk Kak MUKpO3JIeMeHT. | ['0TOBAT coobOmieHust Ha TeMy «Meauko- § 22:
3HAYEHUE LIMHKA Kap6oanruapassi. Menuko- | 6MoI0rnYecKoe 3HaueHUe IUHKa. pazzen
OHOJIOrHYeCcKOe 3HaYCHHE [IUHKA 3acnylmuBaroT MOArOTOBICHHOE OJJHUM U3 yJamuxcs | 26.3
coo0I11eHre, 00CYKAAI0T U JOTOIHSIIOT €To
158 | Pemenue 3aga4 no teme Pemenue 3agau mo teme «lluak m ero | O0OOMIAIOT M CUCTEMATH3UPYIOT CBEICHUS 1O Teme | § 26:
«IMHK ¥ ero coequHeHus» COEJITMHEHUS» «uHk w®  ero  coeguHEHMs», A  TaKXKe | pa3Jelibl
KOHKPETH3UPYIOT UX IIPU PELIECHUH 3a/1a4 26.1—
26.3
159 | IpakTuyeckas padora 14 IIpoBOAAT XUMHUYECKHI IKCIIEPUMEHT 110 TEME
«CBoliCTBa IMHKA U €T0 «CBOMCTBA IMHKA U €70 COEAUHEHUID) C
COECUHEHUI co0JTI0/IEeHHEeM ITPAaBUJI TEXHUKH OE€30MaCHOCTH.
Habnto1atoT 1 onuchIBaIoT €ro.
OUKCUPYIOT pe3yJbTaThl HAOMIOAEHUH, 3aMUCHIBAIOT
ypaBHEHUS peakiuii u (OPMyIUPYIOT BBIBOJBI Ha
OCHOBE IIOJIyYEHHBIX JAHHBIX
160 | KonTpoabHas padora 9 Bemonustor 3aganus no teme «Metamuibl b-rpymm»

no teme «Metaiuibl b-rpymm»
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161 [ToBTOpenue u 0606menue mo | [loBroperne u o6oOmeHne mo kypcy | OOOOMAIOT W CHUCTEMATH3UPYIOT CBEICHHS IO
KypCy XUMHHU XUMHUU OCHOBHBIM T€MaM HEOpPraHHMYecKol Xxumuu. Pemaror
Ka4eCTBEHHbIE U KOJIMYECTBEHHBIE 331241
162 | KayecTBeHHbIE peakliuy Ha KauectBennbie peaknuu Ha KaTHOHBI U | O000mAIOT M CUCTEMATH3UPYIOT cBeaeHuss 1o | [loBropu
HEOpPraHUYeCKUe BEIeCTBa aHMOHBI. PeakTHMB Ha oOmNpenenéHHbIN | KAUECTBEHHBIM PEAKIMSIM, KOHKPETH3HpYS HMX U | Th
UOH BBINOJIHEHUS! YIIPa>KHEHHH Ka4yecTBe
HHbIE
peaxuu
Ha
KaTHOHBI
U
AQHHOHBI
163 | IpakTuueckas padora 15 [TpoBoasT XUMHUYECKUN AKCIEPUMEHT Ha
«Pemenne olpeieneHue Ka4eCTBEHHOTO cocTaBa

OKCIICPUMCHTAJIbHBIX 3a1a4»

HEOPraHMYECKUX BEIIECTB C COOMIOJEHUEM MPaBUII
TEXHUKHU Oe3ommacHocTH. HaOmromaroT M ONMKUCHIBAIOT
ero.

OUKCUPYIOT pe3yabTaThl HAOMIOACHUI, 3aMHUCHIBAIOT
ypaBHEHUS peaknuii ¥ (OPMYyIHUPYIOT BBIBOIBI Ha

OCHOBC IMOJIYYCHHBIX JaHHBIX
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164— | TloBropenue u o6obmenue mo | [loBropenne u 0600menue mo kypcy | IloBropsitor u 0000mamT Marepuan Mo Kypey
165 KypCY HEOPraHMYECKOW XHUMHUHU | HEOPTAHUYECKOU XUMHUHU HEOPraHUYECKOW XUMUU
166 | UToroBasi KOHTPOJIbHAasK BeimonHsoT 3a1anus o Kypey oOIieid XuMuu

padora 10

Peseps (4 v)
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YuebHO-meToguueckoe obecneyeHue obpasoBatenbHOMU

AeATe/IbHOCTU

1. I'abpuensn O. C. Oprannueckas Xumusi: 3aj1auu ¥ yrnpaxaenus: 10 ki. /

O. C. I'aopuensn, C. FO. Ilonomapés, A. A. KapuoBa. — M.: IIpocsemienue,
2013.

2. l'azera «Xumusa — IlepBoe ceHTIOps» [ DneKTpoHHBIHN pecypc] / M3gatenbckuii
nom «llepBoe ceHTSIOps». — ONEKTpOHHBIA XKypHal. — Pexum noctymna
cB0OOHBIH: http://him.1september.ru. — 3ari. ¢ skpana.

3. I'apa H. H. Xumus. 3agaunuk ¢ «momouraukom». 10—11kmacest / H. H. Tapa,
H. 1. T'abpyceBa. — M.: [Ipocsemienue, 2013.

6. Enunas xojutekuus nuQpoBbIX 00pa30BaTENbHBIX PECYPCOB [DIIEKTPOHHBIH
pecypc] / ®I'AY I'HUU UTT «udopmuka». — Pexum goctyna cBOOOJHBIM:
http://school-collection.edu.ru. — 3ari. ¢ 3xpaHa.

7. Kumun 1. M. YueObnuk xumuu [DnexktpoHHslid pecype| / . M. Kunun. —
Pexxum noctyma cBoOomaHBINA: http://my.mail.ru/community/chem-textbook/. —
3ari. ¢ sKpaHa.

8. Papeuxuii A. M. Xumusd. [unnakrnueckuit Marepuan. 10—I11 kmaccsl /

A. M. Paneuxuii. — M.: IIpocsemenue, 2016.

9. Ily3akoB C. A. Ilocobue mo xumuu Jjisi MOCTYHAIOIMUX B BY3bl. Bompocsl,
yhnpaxkHeHus, 3aaaun. O0pasisl 3k3aMeHanMoHHbIX ousetoB / C. A. Ily3akos,

B. I1. TTonkoB. — 2-e u3n., nepepad. u non. — M.: Beicmias mikona, 2001.

10. denepanbubiii IEHTp UHGOPMAIIMOHHO-00pa3oBaTeNbHbIX pecypcoB (DIIOP)
[DnexkTponHbIi pecypc] / — Pexum moctyna cBobomusiif: http://fcior.edu.ru. —
3ari. ¢ sKpaHa.

11. Xumus i Bcex [DIEKTPOHHBIN pecypc|: IUTIOCTPUPOBAHHBIE MATEPHUATIBI 110
oOIel, OpraHWYEecKOM W HEOPraHWYeCKOoW XuMHH. — Pexum jocrymna

cBoOOaHBIN: http://school-sector.relarn.ru/nsm/. — 3ari. ¢ skpaHa.
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MaTtepuanbHoO-TeXHUYECKOoe obecneueHune 06pa303aTeanoifl

AeATe/NIbHOCTU
Crenuanu3upoBaHHbIH KaOMHET XUMHUU C HAIJBSIIHBIMM U TEXHUYECKUMU
CpeaCcTBaMU O0y4YEeHUSI.
Yd4eOHble MOCOOHA HA MEYATHON OCHOBE
e [lepuonnueckas cucrema xXummdyeckux 2ineMeHToB . M. Mennaeneesa.
e TaOmuia pacTBOPUMOCTH KHCIIOT, OCHOBAHUH COJICH.
e DJIEKTPOXUMHUYECKUH PsI/I HAIPSKEHUN METAIIIOB.
e ANTOPUTMBI II0 XapaKTEPUCTUKE XUMHUYECKHUX DJIEMEHTOB, XHMHYECKHX
peaKLMii, peICHUIO 3a/1a4.
e JlupakTuyeckue Marepuanbl: padbouyue TeTpagud Ha I[EeYaTHOM OCHOBE,
WHCTPYKIUH, KAPTOUKHU C 3a/IaHUSIMH, TAOTUILBI.
o Cepus TabnuIl 10 HEOPraHUYECKON XUMUHU.
o Cepus TabNMIl 10 OPraHUYECKON XUMUH.
e Cepus TaOAMI] IO XUMUYECKUM MTPOU3BOACTBAM.
HarypanbHble 00beKThI
Kosutexkunu:
® MUHEPAJIOB U TOPHBIX MOPOI;
® METAJUIOB U CILIABOB;
® MUHEPAJIBHBIX YAOOPEHHUIA;
® [IJJaCTMAcC, Kay4yKOB, BOJIOKOH.
JKPaHHO-3BYKOBbIE OCO0UA (MOTyT ObITH B IM(POBOM BH/IE)
e CD, DVD-aucku, BuaeopunbMmbl, Aua@WiIbMbl U  JIUANO3UTHUBBI,
MYJIbTUMEIUIHBIE TPE3ECHTALIUU.
o KommuiekT BuAeo(UILMOB IO HEOPTaHUYECKOH XUMUH (110 BCEM pazjeiam
Kypca).

e Kommiekt BuaeodUIbMOB MO OpraHUYecKol XuMuu (IO BCEM pasienam

Kypca).
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XHUMHYeCcKHe peaKTUBbI U MaTepuaibl (Haubosee YacTo UCTIOIb3yeMbIE)

[IpocTele BemecTBa: MeAb, HATPUM ,KAJIBIIUNA, MATHUH, KEIE30, [IUHK.
Oxcuasl: meau(Il), kanpums, sxene3a(lll), maruaus.

KucnoTsl: cepHas, cossiHasi, a30THasl.

OcHOBaHMS: TUIAPOKCUABI HATPUS U Kablusl, 25%-HbIil BOJHBIA PacTBOP
aMMHaKa.

Conu: xnopunsl Hatpusi, meau(ll),amomunus, xeneza(lll); HuTpatsr Kamus,
Hatpus, cepedpa; cyiabdarer menu(ll), xenmesza(Il), xeneza(Ill), ammonus;
WOJIH]T KaJlvsl, OpOMU] HATPHUS

OpraHvyeckue COCIMHEHMS: JTaHOJ, YKCYCHasi KHUCJIOTa, METUJIOBBIN

OpaHXeBbIl, peHoNTanenH, J1aKMyc.

Xumnyeckasi JJadopaTropHasi ocyaa, annaparsl 1 NpuUOOPbI

[TpubopsI 17151 pabOTHI € Ta3aMHu.

Amnmapatsl ¥ IpUOOPHI ISl ONBITOB C TBEPABIMU U KUJIKUMHU BELIECTBAMH.
N3mepuTtenbHble IPUOOPHI U MPUCTIOCOOIEHUS ISl BBINOIHEHUS OTIBITOB.
CrexisiHHas M IJJACTMACCOBask MOCYJa M MPUCIOCOOTIEHUS I TPOBEICHHUS

OIIBITOB.

Moaean

HaGopel Mopeneld aTOMOB Il COCTaBJEHUS ILIAPOCTEPKHEBBIX MoOJIENE
MOJIEKYJI.

Kpucramnuueckne pemeTku coyei.

JKPaHHO-3BYKOBbIE CPeICTBA 00y4eHH s

Kommbrorep.
MynpTUMETUAnpPOEKTOP.
OkpaH.

Konmockor.
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Conep:xanue

MeToanuyeckue peKOMeH AU

OO01IHe METOTUICCKIE PEKOMEHIAIIH . . ... vt eeeentenseaneeneenneeneennenneaneannens 3
MeTtoaudeckue ocoOeHHOCTH yueOHuKa st 10 KIacea ....o.vvvvenvieniennnnn.... 5
Meroandeckue 0cOOEHHOCTH YdeOHMKa Tt 11 Kmacca .....ovvvvviinniiinn.nn, 8
OO0 27EKTPOHHOU (DOPME YUEOHMKOB ... eneeneeeneenteeneeneeaieaieateaneaeennennes 9

PaGouasi nporpamma
TTOSICHUTEIBHAS BAITHCKA ... eeueenteententeete ettt et et et et e ae et eaeeaeeaeenaes 10
Pe3ybTaThl OCBOCHHUS KYPCA +.uuuveeennnteeenntteeeaeeeenteeeanneeennneeeannneeenns 11
Copepxanue Kypca XUMUU
LO KITACC .ottt e e e e e 18
LT KITACC .ottt e 29

HpI/IMepHOG TEMATUYCCKOC INIAHUPOBAHUC

LO KITACC ettt ettt ettt e e e e e et e e e e 38
LT KITACC ettt e e 94
VYyebHo-MeToanueckoe odecreueHrne 00pa3oBaTeIbHOM ACSITEIBHOCTH ...... 145

MartepuanbHO-TEXHUYECKOE 0OecriedeHre 00pa3oBaTeIbHOM A€ATEeIbHOCTH ... 146

148



YuyeOHOE HU3OTaHUE

Bbapsimosa Maprapura HukomaeBna

XUMMUA
MeToanyeckue peKoMeH aluu

PabGouue nporpammsl

IIpeameTHasi IMHUSA Y4eOHUKOB

C. A. Ily3akoBa, H. B. Mamnunoii, B. A. IlonkoBa

10—11 kiaaccobl

YyebHoe nocodue st 00111e00pa30BaTENbHBIX OPraHU3aIuN

Yenybnéunwiii ypogeno

LHEHTP ECTECTBEHHO-MATEMATHUYECKOI'O OBPA30OBAHMA
PykoBoautens Llentpa M. H. bopooun

Penaxnmst ¢puszuku u Xumuu

3aB. penakuueit H. A. Konosanosa

Penaxrop JI. H. Kysneyosa

OTtBeTcTBeHHBIH 3a BhIyck JI. H. Ky3neyosa

Buewnee odpopmnenue B. A. Jlrobywkunoii

XynoxecTBeHHbIN penakrop 1. B. [ nywkosa

Koppekrop
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	Химия. 10 класс (И.В. Барышова)

