











CTy[I€HTOB KOMIIETEHIIH, HEOOXOMUMBIX I KadecTBeHHOro ocBoeHus OTIOI
CIIO 1no npodeccun 35.01 13. TpakTOpUCT — MAITHHUCT CENBCKOXO3IHCTBEHHOT'O
IIPOM3BOJCTBA Ha Ga3e OCHOBHOro obiiero oOpa3oBaHHUs C MOJyYeHHEM CpeJIHErO

ob1iero o6pa3oBaHysl; IPOrpaMMBbl MMOATOTOBKH KBaIM(UIUPOBAHHBIX pabodux M
cinyxanmux (IINIKPC).

OBIINAS XAPAKTEPUCTHKA OBIIIEOBPA3OBATEJBHOT O
YYEBHOT O IIPEJIMETA OVYII.11 XUMUS

X¥MHS - 3TO HayKa O BellleCTBaX, UX COCTaBE U CTPOEHHWH, CBOHCTBAxX H
NpeBpallleHUusX, 3HAYeHHH XUMHUYEeCKHUX BelleCTB, MaTepHaJiOB U IPOLIECCOB B
NPaKTUYECKOHN AESITENLHOCTH YelloBeKa

Conepxxanue obuieobpazoBarensHoro yue6Horo npeamera OVYIT 11 Xumus
HaIpaBJIeHO Ha YCBOEHUE O00Yy4arolIUMUCS OCHOBHBIX MMOHSATUMH, 3aKOHOB U TEOPHH
XUMHH; OBJaJleHHe YMEHUSIMH HaOJroJaTh XUMHYECKHE SIBJICHHS, TMPOBOIUTH
XUMHYECKUH JKCIIEPUMEHT, MPOU3BOJUTH pacyeThl Ha OCHOBE XHMHYECKHX
dbopmMyI1 BemecTB ¥ ypaBHEHUH XUMHUYECKUX PEaKIUH.

B nmpomecce u3yYeHHS XMUMHH Y  OOY4YarOIIMXCS  Pa3BHUBAIOTCS
NO3HaBaTebHbIE MHTEPECHl U MHTEJIEKTyallbHBIE CITOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSTEJIBHOM TMPUOOPEeTeHUsT 3HAHUH 10 XUMHH B COOTBETCTBUH C
BO3HUKAIOUIUMHU  JKU3HEHHBIMH  TpoOJjieMaMH,  BOCIMTBIBaeTCS  OepexHoe
OTHOUIEHUSI K NpUpOJe, MOHMMaHHEe 310pOBOro obpaza KHU3HH, HEOOXOIUMOCTH
IpeIynpekACHUs sSBJICHUM, HAHOCSIINX Bpel 3M0POBBIO U OKpYXarolleil cpee.
OHU OCBamBalOT NPHEMBI I'PAMOTHOTO, 0€30MacHOI0 MCIOJB30BAHUS XUMUYECKUX
BEIIECTB M MAaTepHAJIOB, INPUMEHSEMBIX B OBITY, CEJIBCKOM XO3SIMCTBe M Ha
IIPOU3BOICTBE.

B OBIIOY «CCXT» OVII.11 Xumus uzyuaercs B 06béme 282 yaca, U3 HUX
aynutopHast (oOs3aTenbHasl) Harpyska oOydarolMxcsi, BKJIrOYas j1abopaTOpHbIE
OTBITHI, MPaKTUYECKUE 3aHATHUSA U J1abopaTOpHO-NpaKTUYecKue 3aHsATus, - 188
4acoB; BHeayIMTOPHAsl CaMOCTOsTe/IbHas padoTa CTyAeHTOB - 94 4yacos.

Peanuzanus MeIyKTUBHOTO MOAXOAA K M3YyUYEHMIO XUMHH CIOCOOCTBYeT
Pa3BUTHIO TaKHUX JIOTHYECKUX ONEpaluii MBINUICHUS, KaK aHajlu3 W CHUHTE3,
0000IIIeHMe W KOHKpPETH3allks, CpaBHEHHE W aHaJOTHS, CHCTeMaTH3alus U
Kj1accuukanus 1 ap.

Nzygenne OVYIL11Xumuu B OBIIOY «CCXT», peanusyrolero
o0pa3oBaTebHYI0 TporpaMMmy cpeaHero obmiero oOpa3zoBaHHMs B Ipeaesax
ocoenust OITOIT CITO Ha 6a3e ocHOBHOro obuiero oOpa3oBaHHUs, UMEET CBOHU
0COOEHHOCTH B 3aBUCHMOCTH OT Ipoduiis mpodeccuoHanbHOro obpa3oBaHusi. ITo
BBIPOKAETCS B COAEPKaHUM OOYYEHHUS, KOJMYECTBE YacoB, BBIIAECISEMBIX Ha
U3y4eHHE OTHEIBHBIX TeM MPOTPaMMbl, ITyOHWHE WX OCBOSHHUS O0ydaromMMHCH,
o0beMe W XapakTepe MPaKTHUYECKUX 3aHATHH, BHUAAX BHeayJUTOPHOH
CaMOCTOSITeIbHOM paboThI CTYEHTOB.

Ilpu ocBoenun mpodeccun 35.01 13. Tpaktopucr — MaAIIMHUCT
CeNbCKOXO3SHCTBEHHOTO IIPOU3BOJICTBA TEXHUYECKOTO ~ npoduns
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npodeccHoHaNbHOTO 00pa3oBaHUs XUMHS U3ydaeTcs Ha 06a3oBoM ypoBHe DI'OC
cpenHero obmiero oopa3soBaHHMS.

B mpouecce wusyudenus OVIL11l Xumus Tteoperuueckue CBeICHHS
JIOTIONHAIOTCS JEMOHCTPALUSIMH, JaOOpaTOpHBIMH OINBITAMH W IIPAKTHYECKUMH
3aHATUAMU. 3HAYUTEIbHOE MECTO OTBOAMTCS XHUMHUECKOMY 3KcrepuMmeHTy. OH
OTKpPBIBa€T BO3MOXXHOCTH (OpMHpOBaTh y OOyYarolUIUxcs CIeNHabHbIC
IIpeIMETHBIE YMEHHUS: paboTaTh C BElIeCTBAMH, BBITIOJHATE IPOCThIE XUMHUECKHE
OMNBITBI, YYUTh O€30MacHOMY H OKOJIOTMYECKM TpPaMOTHOMY OOpalleHHI0 ¢
BELIECTBaMH, MaTepHallaMU U [polieccaMy B OBITY ¥ Ha POU3BOJICTRE.

Jis opraHuzallii BHeayUTOPHOH CaMOCTOSTENBHONH paboThl CTYAEHTOB,
OBJaJleBalOUINX mpodeccuei 3501 13. Tpakropuct — MaIIHHUCT
CeJIbCKOXO3SIHCTBEHHOTO IIPOU3BOJICTBA TEXHUYECKOTO npodus
npo¢ecCHOHaNBHOrO  00pa3oBaHUs, TPENCTaBJACH IPUMEPHBIH  IepevueHb
pedeparoB (IOKIAI0B), HHANBHAYAIBHBIX POEKTOB.

B mpouecce wm3yuenns OVIL11l Xumus BaxHO GdOpMUpPOBATH
MH(POPMALMOHHYI0 KOMIIETEHTHOCTh oOydaromuxcs. [To3ToMy MpH opraHu3aluu
CaMOCTOATENBHON paboThl HEOOXOAUMO aKIIEHTHPOBATh BHUMaHHUE O0YyJaroluxcs
Ha IIOMCKe MH(OpMallMM B CpeACTBaX MaccMmenua, VHTepHere, y4eOHOH U
CHeLUabHOM JINTEpaType ¢ COOTBETCTBYIOIINM OGOPMIICHHEM H IIPeICTaBICHHEM
pe3yNbTaToB.

NsyueHne obuieobpazoBaTensHoro ydebHoro npeamera OVIL11  Xumus
3aBeplaercs IOoABeAeHNEM HUTOroB B (opMe auddepeHINpPOBAHHOIO 3aueTa B
paMKax NPOMEXYTOYHOM arTecTaldd CTyAEeHTOB B mpouecce ocBoeHus OITOI
CIIO (IMIKPC.).

MECTO OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O TPEJJMETA
OVYIIL.11 XUMHUSA B YHEBHOM IIJIAHE

O6ueobpazoBatenbublit yueOHbIM npeaMer OVIL11 Xumus ssisercs
yu4eOHBIM TIpEMETOM TI0 BBIOOPY U3 00s3aTeTbHOM NpeAMETHOH obiacTu
«EctectBennsle Hayku» OI'OC cpennero obiero obpa3zoBaHusl.

B OBIIOY «CCXT», peanusytomero o0pa3oBaTeNbHYIO MPOrpaMMy
cpenHero obiero o6paszoBaHusi B npepenax ocBoeHus OITOIT CITO na 6aze
OCHOBHOTO 00111ero o0pa3zoBaHus, yuebHblit mpeaMer OVYIL11 XumMus nzyydaercs B
obuieobpazoBarenbHoM HukIe yueOHoro OITOIT CITO Ha 6aze ocHOBHOrO 00111ero
o0Opa3oBaHuUsl ¢ MosyueHueM cpeiHero oburero oopasoranus ([MTIKPC).

B yue6npix mnanax OBIIOY «CCXT» yue6nsiit mpenMer OVIL11 Xumus
BXOJUT B COCTaB 00I1e00pa3oBaTENbHBIX YYEOHBIX IIPEIMETOB IO BBIOODY,
bopMupyembIX U3 00s3aTeNbHBIX MpeaMeTHBIX obnacteit ®I'OC cpenHero ob1Iero
obpazoBanmst, i npodeccun 35.01 13. Tpakropuct — MaIIMHUCT
CeJIbCKOXO3SIICTBEHHOTO TIPOU3BOJICTBA .

PE3YJbTATHI OCBOEHHUS OGIIEOBPA3OBATEJIBHOI'O
YYEBHOI' O ITIPEJMETA OVYII.11 XUMMHS
OcBoenne coaepxanus oOueoOpazoBaTeNbHOrO y4eOHOTO —IpeaMera
OVIL1l Xwumusa, ofecreuuBaeT JOCTIDKEHHE CTYJIEHTaMU  CIEAYIOIIHNX

5






COLEPKAHUE OBHIEOBPA3OBATEJBHOI'O YYEBHOI'O
NPEJMETA OVIL.11 XUMUS
Beenenue
Opranuyeckasi XUMHUsA
1. IlpeameTt opraHuvecKoil XUMHH.
Teopus cTpoeHUst OpraHU4eCKUX COeTMHEHUN

[IpeameT opranudeckoil xumuu. [loHaTHe 00 OpraHM¥eckoM BelECTBE U
opranudeckoil xumuu. KpaTkuii ouepk UCTOPUH pa3BUTHUS OPTaHUHUECKOH XHMUHU.
Butanusm u ero kpymenue. OcoOEHHOCTH CTPOSHUSI OPTaHUYECKUX COSUHEHUH.
Kpyrosopor yrieposa B mpupo/e.

Teopusi crTpoeHHsi opraHM4yeckux coeaMHeHuii A. M. byrtaeposa.
[IpennocbUlK Cco3JaHUsl Teopud CTpoeHMs. (OCHOBHbBIC [MOJIOXKEHUS TEOpUu
ctpoenus A. M. bytnepoa. Xumudeckoe CTpO€HHME M CBONCTBAa OpTraHUYECKHUX
BelllecTB. [lonatne 06 uzomepuu. CriocoObl OTOOpPaKEHHS] CTPOEHHUS MOJIEKYIIBI
(opmynbl, Momenu). 3HaueHue Tteopud A. M. Bytneposa s pa3BUTHS
OpraHU4ecKON XUMUU U XUMUIECKUX MPOTHO30B.

Crpoenue aroma yriepojia. DJIEKTpOHHOE O0Jako W opOuTanh, S- U P-
opbuTanu. DIEeKTPOHHBIE U JJIEKTPOHHO-Tpaduyeckre GopMyIbl aToMa yrieposa
B OCHOBHOM H BO30Y>KJI€HHOM COCTOsIHUsAX. KoBaneHTHas XuMHU4uecKas CBSI3b U €€
KJIacCU(UKAIUsA TI0 CIIOCO0Y MepeKphIBaHus opbutaseii (CT- u m-cBa3u). [Toustue
rudpunr3auud. PaznuuHele THIBI THOPUIH3aUUH U (HopMa aTOMHBIX OpOHTaNeH,
B3aUMHOE€ OTTQJIKHBaHUE THUOPUIHBIX opbdutanet U UX pacroioXKEHHE B
IIPOCTPAHCTBE B COOTBETCTBMM C MMHUMYMOM OJHepruu. I'eoMeTpus MOJEKyI
BELIECTB, OOpa3OBaHHBIX AaTOMaMH yIJiepoja B pPa3iH4HBIX COCTOSHHSX
rudpUIU3aIInY.

Knaccnpukanua  opraHuveckux  coeaumHeHuii.  Knaccudukanms
OpraHUYECKHUX BEIIECTB B 3aBUCHMOCTH OT CTPOEHHUS yriaepoaHo# uemnu. [ToHsTHe
byHKUMOHaNBHOU Trpynmbl. Kinaccudukanmuss OpraHWYECKHX BEWIECTB IO THITY
GbYHKIHOHATBHOH IPYIIITHL.

OCHOBBI HOMEHKJIATYPBbI OPraHHYECKHX BellleCTB. TpUBHAIBHbBIE
Ha3BaHUA. PannoHanbHas HOMEHKJATypa Kak TMpeIIecTBEHHUIA HOMEHKIATYPbI
IUPAC. Howmenknarypa [UPAC: npunuunel o0pa3oBaHHs — Ha3BaHWH,
 CTapIIMHCTBO (YHKUHMOHANBbHBIX TIpYII, KX oOO3HaueHHe B TIpedukcax u
cydukcax Ha3BaHUH OPraHUYECKUX BEUIECTB.

THUNbl XMMHYECKHX CBfI3ell B OPraHUYeCcKHX COCJHHEHUAX M CMOCOObI
ux paspeiBa. Kitaccudukanns KOBaJIEeHTHBIX CBSI3eH IO 3JIEKTPOOTPHLIATENbHOCTH
CBA3aHHBIX ATOMOB, CIIOCOOY IEpeKpbIBaHUS OpOUTaNIeld, KPaTHOCTH, MEXaHU3MY
oOpazoBaHus. CBs3b NPHUPOIBI XUMHUYECKOW CBSI3H C THUIIOM KPHCTAJIMYECKOH
pELIETKN BelecTBa M ero PU3WYECKUMH CBOMCTBAMHU. Pa3phIB XMMHUECKOH CBS3U
KaK Ipolecc, oOpaTHBIA ee 00pa3oBaHUIO. | OMOJUTHYECKUN U TeTEPOTUTHIECKUI
paspeIBbl CBA3€H, UX CONOCTaBIeHHE C OOMEHHBIM U JIOHOPHO-aKLENTOPHBIM
MeXaHM3MaMH uXx obpaszoBanus. [loHATHEe cBOOOAHOrO paanKana, HykiIeohUIbHON
U 3NEeKTPOdUIBHON YaCTHULIBL.

Knaceupukanus peakuuii B opranudeckoil xumuu. IToustue o tumax u
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XUMHUUYECKHe CBOMCTBA ankaHOB. Peakuuu Sg-THUna: rajoreHUpoBaHUE
(pa6oter H.H. CemenoBa), nutpoBanue no KonoBanoBy. MexaHU3M peakuuu
XJIOPDUPOBaHHUS alKaHOB. Peakluu neruipupoBaHUs, TOPEHUS, KaTAIUTHYECKOIO
OKHUCJIEHUS allkaHoB. KpeKUHT ankaHOB, pa3iuyHble BUJIbI KPEKUHIa, IPUMEHEHUE
B IIPOMBIIIIEHHOCTH. [TMpOTH3 U KOHBEpCHS METaHa, H30MepHU3aIlks alKaHOB.

[IpuMeHeHHe © crmocoObl IONMy4deHUs ankaHoB. OOgacTH NpUMEHEHHs
ankaHoB. [IpomblliyieHHBIE CIIOCOOBI IOMYYEHMsI alKaHOB: IIOJy4YeHUE U3
NIPUPOAHBIX HCTOYHHUKOB, KPEKUHI NapaduHOB, MOJYyUeHUE CHHTETUYECKOIO
O6en3rHa, razudukanus yris, THIpUpOBaHUe alKkaHoB. JlabopaTopHble CrOCOOBI
NOJIyYeHHUs aJIKaHoOB: CUHTe3 Bropiia, nekap- 60kcUIMpoBaHue, r'HApPOIN3 Kapouia
AIIFOMHUHUAL.

Huxnoankansl. ['oMooruyueckuit psag 1 HOMEHKIIATYpa LUKIOAIKaHOB, UX
obmas dopmyna. [loHsTHe o HampshkeHUH IUKIA. M30Mepus LUKIOAIKaHOB!
MEXKJIacCoBasi, yIJEpOJHOTO  ckenera, reomerpuueckas. [lomyueHue u
¢buzMUeckue CBOWCTBA LHMKIOAIKAHOB. XHMHYECKHE CBOMCTBA LIMKIOAJIKAHOB.
Crnieunduka CBOMCTB IMKIOAIKAHOB C MalblM pa3MepoM ILukiaa. Peakuuu
NPUCOEIMHEHHUS U paJIuKaIbHOIO 3aMEIIEHUSI.

JleMoHCTpauuu

Mogenu MoJIeKyn MeTaHa, OPYIMX alKaHOB, pa3iW4YHbIX KOH(opmamui
[IUKJIOTeKCaHa.

PactBopenue napacduna B 6eH3UHE U UCIIApEHUE PACTBOPUTEIS U3 CMECH.

[InaBnenue mnapaduHa ¥ €ro OTHOHIEHHWE K BOAE (pacTBOPHUMOCTb,
IJIOTHOCTH, CMAUHBaHUE).

Paznenenue cMecu O€H3UH - BOJla ¢ MOMOIIBIO AE/IUTEIbHON BOPOHKH.

Fopenne MeTaHa, mpomaH-OyTaHOBOW cMecH, mnapaduHa B YCIOBHSAX
U30BITKA U HEJOCTATKA KUCIOpOoa.

B3peiB cMecH MeTaHa ¢ BO3QYXOM U XJIOpoM. BoccraHoBiieHHE OKCHUIIOB
TSOKENBIX MeTamioB napapuHoMm. OTHOIIEHHE ITUKIIOTeKcaHa K OpOMHON Bode U
pacTBOpy NepMaHraHaTa KaJjusl.

JlaboparopHo- npakTHYECKOE 3aHATHE

M3roToBnenne MoJesne MOJIEKyJl ajJKaHOB U raJoreHaJIKaHOB.

3. DTU/IeHOBBIE H 1HEHOBBIE YIJIEBOI0POAbI

['omonornvyeckuii psig  alkeHOB. OJIEKTPOHHOE M MPOCTPAaHCTBEHHOE
CTPOEHHE MOJIEKYJIBI 3THIIEHA U allkeHOB. ['oMonoruueckuit psn u obmas Gopmyia
ankeHoB. M3omepust 3TUIEHOBBIX YINIEBOJOPOAOB: MEXKJIAccoBas, yIJE€pPOJIHOIO
CKejleTa, [MOJIOKEHUS  KpaTHOM  ¢Bsi3u, reomerpuueckas. OcobeHHoOCTH
HOMEHKJIATYpbl 3TUJICHOBBIX YIVIEBOJAOPOJOB, Ha3BaHUs BaXKHEHINIHUX paJUKaJIOB.
PuU3nYeCKHre CBONCTBA alIKEHOB.

XUMHYECKHEe CBONCTBAa QJIKEHOB. OJIEKTPOQWIBHBIA XapaKTep peakuui,
CKJIOHHOCTB K peaKLUHMAM I[IPUCOEOUHEHHUs], OKUCIIEHHUs, ToauMepu3auud. [Ipasumno
MapkoBHHMKOBa M €ro 3JeKTPOHHOE OOOCHOBaHHWE. Peaklluu rajoreHHpoBaHUf,
I'MIpOrajJIorTeHUPOBAHUS, THIpaTallud, THAPUPOBaHUA. MexaHusM Ag-peakiui.
ITonsaTe o peakuusx nonuMepusauuu. ['opeHue ankeHoB. Peakiuu oxkuciieHus B
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MSTKHX U J)K€CTKUX ycloBUsAX. Peakuus Barnepa u ee 3HaueHue ais oOHapyXeHUsA
HENpeNeNbHbIX YTITIEBOAOPOAOB, MTONY4€HUS IIIUKOJIEH.

IIpuMeHeHre U crocoObl MOMy4YeHHUS allkeHOB. McnoJib30BaHUE BBICOKOU
pPEaKLUMOHHOM CIOCOOHOCTH aNKeHOB B  XHMHUYECKOW  IPOMBIIITIEHHOCTH.
[IpuMeHeHHe JTUNeHAa U MponwieHa. [IpoMblluieHHble CMOcOOBl MOTyUYeHHs
alKeHOB. Peaknuu pernapvpoBaHMs M KpekuHra ainkeHoB. JlabopaTopHbie
CIOCOOBI OTYYEeHHs! aJIKEHOB.

Aakaauensl. [ToHsTHe KM knaccuUKanys IUEHOBBIX YIJIEBOAOPOJOB IO
B3aUMHOMY pPacIOJIOXKEHUIO KpaTHBIX cBs3ed B Mouiekyse. OcobeHHOCTH
3JIEKTPOHHOTO U IIPOCTPAHCTBEHHOI'O CTPOEHHUS CONMPSHKEHHBIX NHeHOB. IToHsATHE O
N-2JIEKTPOHHOM  cucteMe.  HoMmeHknaTypa ~ AMEHOBBIX  YIVIEBOLOPOJIOB.
OcoOeHHOCTH XMUMHUYECKHX CBOWCTB CONPSIKEHHBIX THEHOB KakK CIEJCTBHE HX
MEKTPOHHOTO cTpoeHHus. Peakuuu 1,4-npucoenunenusd. Ilonumepusanus JUEHOB.
Crocobpl monydeHHsl JHUEHOBBIX yriaeBojopono: paborer C.B.JleGenesa,
JNEeTUIPUPOBAHUE ANKAHOB.

OcHOBHbIE MOHATHS XHMHH BBICOKOMOJIEKYJSPHBIX cOeAHHeHHH (Ha
npuMepe MNPOAYKTOB MNOJHMEPH3allHH aJIKeHOB, aJIKaHEHOB H HX
rajloreHnpou3BoAHbIX). MoHOMEp, OMUMED, peakiysl TONIUMepH3aLuH, CTENEHb
MOJUMEPH3ALNH, CTPYKTYpHOE 3BEHO. THMBI TMOJMMEpPHBIX LEINEl: JIHHEHHbIE,
pa3BeTBIEHHbIE, CIUUTHIE. [IoHATHE O cTepeoperyIsipHbIX noarMepax. Iloaumepsl
TEpMOIIJIaCTUYHbIE K TepMoOpeakTuBHbIC. [IpeacraBneHHe o IIacTMaccax H
anacrtomepax. [lonuaTHIeH BBICOKOIO W HHM3KOIO [JaBJICHHWsS, €ro CBOHWCTBA H
npuMeHenne. Karannzatopsr ILlurnmepa -— Harra. IlonumponuieH, ero
IpUMEHEeHHe W  cBolcTBa. lamoreHcozepxalriue  IoJUMephl:  Te(IIOH,
noMuUBMHUNXNOpHA. Kaydyku HaTypaibHbId W cuHTeTHYeckue. ComoaumMepsl
(OyTamreHCTHPONIBHBIHN Kayuyk). BynkaHu3zanus kaydyka, pe3uHa U 300HUT.

JeMoHcTpanuu

Mopenu MoJeKyn CTPYKTYPHBIX U IPOCTPaHCTBEHHBIX U30MEPOB aTKEHOB U
ankaavenoB. Komnekuus «Kayuyk u pe3uHar.

HenonuMepmsauus kayuyka. CrylieHde MJIEYHOTO COKa KayuyyKOHOCOB
(Monouasi, OyBaHUHKOB, GHKyCa).

JIabopaTopHO- MPaKTUYECKOE 3aHATHE.

Ob6nHapyxeHue HeNpeneNbHbIX COeAWHEHUH B KepOCHUHE, CKUIMAApE.
O3HakoMyeHHe ¢ oOpa3liaMH [OJHUITHIEHA W TonumporuieHa. PacrnoszHaBaHue
00pa3LoB aJIKaHOB U AJIKEHOB.

ITonyyeHue stuneHa aeruapartanuei STUIoBOro crnupra. BzauMmozneicTaue
3THJIeHa ¢ OpOMHOI BOZIOM, pacTBOpOM NepMaHraHaTa Kanus. CpaBHeHHe IUIaMEHU
3THJIEHAa C IUIaMeHeM IMpeAelbHbIX YIJIEBOJOPOJOB (MeTaHa, MpolaH-0yTaHOBOU
CMECH).

4. AueTH/IeHOBBIE YT 1€BOA0OPOAbI

TI'omonoruvyeckuii psig adKHHOB. OJJEKTPOHHOE H MPOCTPAHCTBEHHOE
CTpO€HHUE alleTu/ieHa U IPYTux ajlkuHOB. ['oMonoruyeckuii psan u oburas dopmyna
alkuHOB.  HoMmeHknaTypa ~ aleTUNEHOBBIX  ymiieBodoponoB.  M3zomepus
MEXKJ1aCcCOBasi, yriepOaHOIO CKENeTa, NOJ0XKEeHUs KpaTHOH CBA3H.
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XHMHYeCKHe CBOHCTBA H NpHMeHeHHe aNKHHOB. OcOOEHHOCTH peakiui
NPUCOEIUHEHUS TI0 TPOHMHOHM yIuepon-yriepoiHoi cBs3u. Peakuus Kyueposa.
[IpaBuno MapkOBHUKOBa NPUMEHHUTENBHO K aneThineHaM. [loaBUXKHOCTH aToma
BOJIopoia (KUCJIOTHBIE CBOMCTBa aikHHOB). OKHUCJIEHHe aIKUHOB. Peaknus
3enuHckoro. [IppMeHeHHe alleTUIEHOBBIX YIIeBOA0po10B. [lonuBrHMNaNeTAT.

Honyuyenue ankuHoB. llonydeHue aneTusreHa MNHPOIU3OM MeTaHa U
KapOUIHBIM METOIOM.

JleMoHCcTpanuu .

Mozenu MoneKyibl alleTUIeHa U APYTUX aJIKUHOB.

[Tonydenue aneTunieHa u3 KapOuaa Kanpliysl, O3HaKOMJIeHHEe ¢ GU3UUECKUMHU
U XUMUYECKUMHU CBOMCTBAMH alETHUJIEHA: PacTBOPUMOCTBIO B BOJE, T'OPEHUEM,
B3aUMOJIEHCTBHEM ¢ OpOMHOHN BOJOH, pacTBOPOM NE€pMaHraHaTa Kajus, COJSIMU
Menu (I) u cepedpa.

JlabopaTopHBIH OIBIT

HMsroToBneHue MoJesel MOJIEKYJl AIKMHOB, KX U30MEPOB.

5. ApomMaTHYecKHe YI1eBOA0POAbI

I'omonoruvyeckuii psin apeHoB. beH301 Kak IIpeACTaBUTENb ApPEHOB.
Pa3BuTHe npeacTaBieHuil o cTpoeHUd OeH3ona. CoBpeMeHHbIe MpeicTaBIeH s 00
3JIEKTPOHHOM U  MPOCTPAaHCTBEHHOM  CcTpoeHun OeH3ona. (OOpaszoBaHue
apOMaTHYECKOH TM-CUCTeMBl. 1 OMOJOrH OeH30ia, MX HOMEHKIAaTypa, oOluas
dopmysna. HoMmeHknaTypa s Ou3aMelIeHHBIX NPOU3BOAHBIX Oe€H30ja: opmo-,
Mema-, napa-pacnoyioxeHue 3amecturesel. @u3nyecKkue CBOUCTBA apEHOB.

XuMHuYecKkue cBoiicTBa apeHoB. [IpuMephl peakiuil 371eKTPO(UIBHOTO
3aMEIIeHHUs: TaJIONeHUPOBAaHUs, alKWINpoBaHus (Karamuzatopsl Ppuupens —
Kpadrca), HuTpoBaHus, cyibpupoBaHus. Peakuymu  TIuapupoBaHHs U
npucoeAMHEHUs Xjopa K 6eHzony. OcoOEHHOCTH XUMUYECKUX CBOHCTB FOMOJIOTOB
OeH3ona. B3auMHOe BIMSHHME AaTOMOB Ha IIpUMeEpe TOMOJIOTOB apeHOB.
OpuenTanus B peakiusax anekTpodunsHoro 3amelienus. OpuenrtanTs! I u Il pona.

Ilpimenenne ¥W  mnoJjayvyeHue apenoB. [IpupogHble  UCTOYHHKHU
apoMaTHYEeCKUX YTIEeBOJOPOJOB. ApoMmaTh3alids ajlKaHOB M LIMKJIOAJIKaHOB.
AJnKunupoBaHue OeH30Ja.

JleMoHcTpanuu

[HlapocTepxHeBble W OOBEMHBIE MOJENM MOJEKYyJl OeH3ola U €ro
rOMOJIOTOB. ‘

Paznenenue cmecu GeH30I - BoJa ¢ MOMOIIBIO JIEIUTELHON BOPOHKH.

PacTBopsiromas  cnocobHOCTh OeH30a (IKCTpaKLMs OpraHuYecKux U
HEOpraHMYeCKHUX BelIeCTB OEH30JIOM M3 BOJHOIO pacTBOpa Hoda, KpacHUTeEleH;
pacTBopeHHe B OeH30Je BEUIECTB, TPYAHOPACTBOPUMBIX B BoAe (cephl, OeH30HHON
KHCJIOTHI).

I'openue 6eHzona.

OTtHomeHne 6eH3oma K OpOMHO# Bojie, pacTBOPY NIEpMaHraHaTa Kajusl.

ITonyuenue HUTpoOEH30MA.

OznakoMieHue c bU3nIECKUMU CBOMCTBaMHU apoOMaTUYECKUX
yIJIEBOOPOAOB C MCIIOJIb30BaHUEM pacTtBoputens «ConbBeHT». M3rorosienue u
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HCIIONIB30BaHUe TpocTeiiniero npudopa 1jsi XxpomaTorpagpuu.

[Monyuenuwe OeH3oNla JekapOOKCUIUpOBaHHEM OEH30MHOH  KHCIIOTHI.
[TonydyeHue U paccioeHHe 3MYJIbCHUU OeH3oia ¢ Bojoil. OTHouleHHe OeH3oja K
OpOMHOI BOJIE U PACcTBOPY IMepMaHraHaTa Kaaus.

6. IlpupoaHble HCTOYHHKH YIJ1€BOAOPOAOB

Hed1h. Haxoxnaenue B mpupoje, coctaB U ¢usMueckue cBoicTBa He(TH.
TonnuBHO3HepreTuueckoe 3HadeHue Hedtu. I[IpoMslmneHHas nepepadoTka
HedTu. PexkTudukanmus HedTH, OCHOBHBIE (pakLUUM ee pasfeleHus, HX
HCIIONB30BaHHe. BropuuHas nepepabotka HepTenpoaykToB. Pextudukanus
Ma3zyTa MpU YMEHbIIEHHOM jaaBieHUU. KpekuHr HedTenpoaykToB. Paznudnble
BUJIBI KpekuHra, padoTsl B. I'. lllyxosa. M3oMepuzanus ankaHoB. AJTKWIMPOBAHUE
HeTpeaeIbHbIX  YIJeBoJ0pooB. Pudopmunr Hedrenpoaykros. KauecTBo
aBTOMOOHUIBHOTO TOIIMBa. OKTaHOBOE YHUCIIO.

Ipuponaubiii W mnonyTHbll HedTsiHOH ra3bl. (CpaBHEHHE COCTaBa
MIPUPOJIHOTO M MOITYTHOT'O ra30B, UX MMPAKTUYECKOE UCIONb30BaHUE.

KamenHblii yroiab. OCHOBHBIE HAIlpaBlIeHUS HCIOJB30BAHUS KaMEHHOIO
yrist. KokcoBaHue kaMeHHOTO YIUIs, BaKHEHIIIMe IPOIyKThl 3TOro mpolecca: KOKC,
KaMEHHOYTOJIbHAs CMoJia, HajcMonbHas Boja. CoenWHeHus, BBIICISEMBIE U3
KaMeHHOYTOJIbHOH cMObl. [[poyKThI, IOdy4aeMble U3 HaICMOJIBHOM BOJIBI.

DKOIOrHYEeCKHEe acleKThI JOOBIYH, IEpepadOTKU U UCIIOIb30BAHUS TOPIOYUX
HCKOTIaeMBIX.

JleMoHCTpauuu

Komnexmus «I[TpupoHbie HCTOYHUKY YIII€BOJOPOIOB».

CpaBHeHHE ITPOIECCOB FOpeHUst He@TH U IPUPOIHOrO rasa.

ObpazoBanue HePTAHOM MICHKU Ha [IOBEPXHOCTH BOJBI.

KaTanuTudeckuii KpeKUHT napapuHa (Ui KepoCHUHa).

JlaGopaTopHbIe OIBITHI

Onpenenenve Haau4dus HeENpeIeibHBIX YIJIEBOJOPOAOB B OEH3UHE U
KepocuHe. PacTBOPHUMOCTH pa3MUYHBIX HePTENpoAyKTOB (OeH3MHa, KEPOCHHA,
JIN3eNIHOTO TOIIMBa, Ba3enuHa, napaduHa) Ipyr B Apyre.

7. T'uapokcuabLHBbIE cOeTHHEHHS

Crpoenne u kjaaccupukanus cinproB. Knaccubukanus CiupToB 10 TUILY
YIJIEBOJOPOJHOTO pajuKana, YWCIy THAPOKCUIBHBIX TpYNIl M THIYy aTroMa
yIAepoa, CBS3aHHOTO C  TUAPOKCWIBHOW — TIpyNIIOH.  ODJEKTPOHHOE U
IPOCTPAaHCTBEHHOE CTPOCHUE TUIPOKCUIBHOM rpyniel. BiusHue cTpoeHus
CIIUPTOB Ha WX (u3MUeckHe cBoicTBa. MexMOIeKynspHas BOIOPOJHas CBS3b.
["oMonoruyeckuid psii  TpeNeabHBIX OJIHOATOMHBIX CIHUPTOB. M3omepus u
HOMEHKJIATypa ajKaHOoJIOB, UX o011ast popMmyna.

XuMHYecCKHEe CBOMCTBA  aJIKAHOJOB. PeaklMOHHAs  CIIOCOOHOCTb
IIpeaelbHbIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB
OpraHHYeCKUX M HEOpPraHWYeCKHX coefuHeHull, conepxammx OH-rpynmy:
KHUCIIOT, OCHOBaHHH, aM(OTEepHBIX CcoeAWHeHWH (BOIbl, cnUpToB). Peakuuy,
MOJITBEPIKAAIONIHE KUCIOTHBIE CBOHCTBA CHHPTOB. Peaknuu  3aMerneHus
TUIPOKCHIIBHOM Tpynmbl. MeXMOoeKyisspHas Aerdaparanus CHUPTOB, YCIOBHUS
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oOpa3oBaHusi nOpocThix 3dupoB. CroxHble d3QUPbl HEOPTaHUYECKHUX U
OpraHUYeCKHX KHCJIOT, peakuuu atepudukanuu. OKUCIeHHEe U OKUCIUTEIBHOE
JEeTUIpUpOBaHUE CIIHPTOB.

Cnoco0bl moJsiydyeHust cnUpTOB. ['UApPONK3 rajoreHankaHoB. | WapaTtanuys
QJIKEHOB, YCIIOBUS €€ IIpoBeleHus. BoccTaHoBNeHNEe KapOOHMIIBHBIX COeIMHEHHM.

OtaesibHBIE NpeacTaBHTEIH AJTKAHOJ0B. MeTaHOJ, ero mpOMBIIIIEHHOE
MOJIydeHHe M NPUMEHEHHe B IPOMBIIUIEHHOCTH. bHOJIOTHYECKOe aelicTBHE
MeTta”ona. Creunuduyeckue  CHocoObl  MONyYeHHMS  OTHJIOBOTO  CIIHpTA.
®duznosnoruyeckoe AecTBUE 3TaHOJA.

MmHoroaTtomuble cnupThl. M3oMepuss ¥ HOMEHKJIATypa MpeicTaBUTENeH
IBYX- U TpPEXaTOMHBIX CcHUPTOB. (OCOOEHHOCTH XHUMHYECKHMX CBOMCTB
MHOTO4aTOMHBIX  CIIMPTOB, MX KadecTBeHHoe oOHapyxeHue. OTaenbHble
IPEJCTaBUTENIN:  OTUIEHMJIMKONb, [JIHLEPHUH, CrnocoObl WX  IMONy4YeHHS,
IIPAKTUYECKOE IPUMEHEHHE.

®enos1. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTpoeHue (eHona. Bizammuoe
BJIMSIHHAE apPOMATUUECKOTO KOJIbLIA U TUAPOKCHIBHON TPYTITIBL.

XumHuyecKkre cBoicTBa ¢eHoNa Kak (PYHKIUS €ro XUMHUYECKOTO CTPOEHHS.
bpomupoBa- Hue ¢eHona (kauecTBeHHas peaklus), HUTPOBaHHUE (IIHMKPHUHOBAS
KHCJIOTa, ee CBOMcTBa U IpuMeHeHue). O0pazoBaHue OKpallleHHBIX KOMILJIEKCOB C
vonom Fe’+. ITpumenenue derona. [lonyuenue peHONa B IPOMBILINIEHHOCTH.

HeMoHcTpanuu

Mopeny MoeKyJ1 CIUPTOB U (PEHOJIOB.

PacTBOpHMOCTE B BOJIE aJIKAHOJIOB, STHJICHTIIUKOJS, TIINIEpHHA, peHoa.

CpaBHEHUE CKOPOCTH B3aWMOJEHCTBUS HATPUSI C 3TAHOJIOM, IIPOMNAHOJIOM-2,
2-MeTUJI- IPONAHOJIOM-2, TITHLIEPHUHOM.

[Tonyyenue 6pomaTaHa U3 3TaHoa.

BritecHenue dbeHona u3 peHoNATa HATPUS YTOJNBHON KUCIOTOM.

Peakuus ¢eHona ¢ hopMaabaeruaoMm.

KauecTBeHHBIE peakiii Ha (DEHOI.

3aBUCHMOCTH PAaCTBOPUMOCTH (peHOosa B BOJIE OT TEMIIEPaTypBhl.

BsaumoneiicTBUe (eHONA C paCTBOPOM LIEJIOYH.

Pacmo3naBanue pacTBOpoB (QeHonsATa HATpUs U KapOoHaTa HaTpUA
(6apboTax BbIIBIXaEMOTr0 BO3AyXa WM JeHCTBUE CUIBHON KUCIIOTHI).

Pacno3naBaHue BOAHBIX pacTBOPOB (eHoJa U IIHIEPHHA.

JIabopaTopHO- MpaKTHUECKOe 3aHATHE.

Pextudukanus cmecu ataHoin - Boaa. Ob6HapyKeHHE BOIBI B a3€0TPONHOM
CMecH BOJBI M 3THJIOBOro crnupra. M3ydeHue pacTBOPHMOCTH CIUPTOB B BOJE.
OxuclieHHe COMPTOB pa3IMYHOTO CTPOCHHS XpOMOBOH cMechro. Ilomydyenue
nuaTUI0BOrO 3dupa. [lonydeHue roumnepara MeaH.

8. Anbaernibl H KeTOHbI

I'omosiornueckne psiabl  ajbJeruioB M  KeToHOB. IloHsaTHe ©
KapOOHMJIBHBIX COEIUHEHHAX. DJIEKTPOHHOE CTpOEeHHE KapOOHHJIBHOW IPYIIEL
M3omepuss M HOMEHKJIATypa aiblerujioB M KeToHOB. DHU3HUECKHE CBOMCTBA
KapOOHUIIBHBIX COeIUHEHUH.
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XuMHUYecKHe CBOHCTBA ajbJerHioB H KeTOHOB. PeakinoHHas
CIIOCOOHOCTh KapOOHUIBHBIX COENUWHEHWH. Peakluu OKUCIEHUS ajbIeTujIoB,
Ka4yeCTBEHHbIE peaKlMd Ha anbAeTHAHYI0 Tpyniy. Peakiuu MOTUKOHIEHCALMU:
obpazoBaHue GeHoNTOoDOPMabIETUIHBIX CMOJT.

IlpumeHeHHe U moJyyeHHe KapOOHH/IBbHBIX coeAuHeHuH. [IpumeneHue
anbJEeTU/IOB U KETOHOB B OBITY M IPOMBILUIEHHOCTH. ANbAETHAbl U KETOHBI B
npupone (3gupHble Macna, ¢depomonsl). [lonyueHune kapOOHUIBHBIX COETUHEHUN
OKHCJIEHHEM CITUPTOB, THApAaTallied ajJKUHOB, OKHUCIEHHEM YITIEBOAOPOJIOB.
OTtnenbHBlE TIPEICTABUTENHU ajJbJAETU/IOB U KETOHOB, CriellupHuIecKue CriocoObl UX
IIOJIy4YEeHUs U CBOUCTBA.

JlemoHCcTpanuu

[IlapocTepxHEBbIe 1 00BEMHBIE MOIEITH MOJIEKYJT aJIbJAETHIOB U KETOHOB.

[Tony4yeHue yKCyCHOIO ajbJeruia, OKUCIeHHe 3TaHOJIa XpPOMOBOM CMECHIO.

KauecTBeHHble peakliMU Ha albAeTUIHYIO IPYIIILY.

JlabopaTopHO-TIpakTUYECKHUE 3aHATHE

OxucneHye »3TaHONa B 3TaHalb paCKaJI€HHOW MEIHON IPOBOJIOKOH.
[Monyuenue deHomobopManpIeruHOrO MnoauMepa. Pacrmo3HaBaHWe pacTBOpa
anetoHa ¥ ¢opmanuHa. M3yueHue BOCCTAHOBUTEIBHBIX CBOWCTB ajbIETHIOB:
peakuus «cepeOpsSHOTO 3epKaja», BoccTaHOBiIeHHe ruapokcuaa wmeau (1.
B3aumoaeiictBue Gopmanbaeruia ¢ rigpocyibGUTOM HATPHSL.

9. KapGoHoBbIe KHCJIOThI H HX IPOH3BOJAHbIE

[oMosoruveckuii psin TMpeaeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[TousiTue o0 kKapOOHOBBIX KHUCJIOTAX M HX KiIacCUPUKALUS. OJIEKTPOHHOE U
MIPOCTPAaHCTBEHHOE CTpoeHHe KapOOKCHIBbHONU rpyrmnbl. ['oMonoruueckuil psa
MpeneNbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT, UX HOMEHKJIAaTypa U U30MepHsl.
MeXMONeKyIapHble BOIOPOAHbIE CBSI3H KapOOKCHUIBHBIX TPYIIN, UX BIUSHHE Ha
dusznyecKkre cBocTBa KapOOHOBBIX KUCIIOT.

XuMHUUecKre CBOMCTBa KapOOHOBBIX KUCIOT. Peakuuu, WITIOCTPUPYIOIIUE
KHUCJIOTHbIE CBOMCTBa M MX CpaBHEHHE CO CBOWMCTBaAMU HEOPraHUYECKUX KHUCIOT.
O6pazoBanue (HyHKLIHOHAIBHBIX MPOU3BOAHBIX KapOOHOBBIX KHUCIOT. Peaxiuun
sTepudUKalUU. AHTUAPUIBI KAPOOHOBBIX KUCJIOT, UX MOJTy4YeHHE U IPUMEHEHHE.

CrniocoObl nonydeHusi KapOOHOBBIX KHMCJIOT. OThenbHble NpPeNCTaBUTENIN U
ux 3HaueHue. OOwme crnocoObl MOMyYeHUs: OKUCIEHHE allkaHOB, AJIKEHOB,
NIEPBUYHBIX CIIUPTOB, alblderuaoB. BakHeiluwe npencraBUTeNrd KapOOHOBBIX
KUCJIOT, X OHoNoruyeckas poip, crieuduieckue crnocoOsl MOMyUueHUsl, CBOMCTBA
U TMpPUMEHEHHE MYypPaBbUHOH, YKCYCHOM, MaJIbMUTHUHOBOM M CTE€apUHOBOMH,
aKpWJIOBOM Y METAKPUIIOBOW; OJIEMHOBOM, JIMHOJIEBOM U  JIMHOJIEHOBOW;
IIIaBeJIeBOi, OEH30HHON KHCIIOT.

Cnoxuble 3¢upbl. CTpoeHHE M HOMEHKIATypa CIOXHBIX 3(QUpPOB,
MEXKJIacCoBash H30MepHUs C KapOOHOBBIMH KucjaoTamu. CrocoObl MOJyyeHHUs
CIIOXHBIX 3upoB. OOpaTUMOCTh peaKluu dTepuPuKallid U GaKkTOpkl, BIUSIOLINE
Ha  cMmelmeHde — paBHoBecus.  OOpasoBaHUE ~ CJIIOXHBIX  MOJUIGUPOB.
ITonuatunentepedranar. JlaBcaH kak MpeACTaBUTENb CHHTETUYECKHUX BOJIOKOH.
XyUMHUUECKHe CBOMCTBA U IIPUMEHEHHE CIIOXHBIX I(UPOB.
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Kupsl. JKupel kak cimoxsbsle 3¢upbl rnuuepuHa. KapOoHOBBIE KHUCIOTSI,
BXOJSAIIME B COCTaB JXUPOB. 3aBUCUMOCTh KOHCHUCTEHLIMU JKUPOB OT UX COCTaBa.
XUMUYECKMe CBOMCTBAa JKUPOB: TUIPONH3, OMBUIEHUE, TUAPUPOBAHUE.
buonornyeckas poyib XXUPOB, KX UCIIOJIB30BaHUE B OBITY U TPOMBILLIIEHHOCTH.

Conmu kapOOHOBBIX KHCJIOT. Mbima. Crocobpl MoOnMydeHHs Conei:
B3aUMOJIciCTBHE KapOOHOBBIX KHCIOT C MeTaljaMH, OCHOBHBIMHM OKCUJAMH,
OCHOBAaHMUSIMH, COJISIMH; IIEIOYHOW THAPOJU3 CIOXKHBIX 3QUPOB. XUMHUUECKHE
CBOMCTBa cojlelt KapOOHOBBIX KHCJIOT: THAPOJHU3, pPeakUMHd HOHHOTO OOMeHa.
Mpeina, CymHOCTh Moroulero neidctBus. OTHOIIEHHME MbLIA K JKECTKOH BOJE.
Cunrernueckue Morome cpenctsa - CMC (metepreHTsl), UX NPEeUMYIIECTBA U
HEJIOCTaTKH.

JlemoHcTpanuu

3HaKOMCTBO ¢ QU3UUIECKIMH CBONCTBAMH Ba)XHEMIINX KapOOHOBBIX KHUCJIOT.

Bosronka 6eH30iHON KUCITOTHI.

OTHoIIIEHHEe Pa3TUYHBIX KAPOOHOBBIX KUCJIOT K BOJE.

CpaBHenne pH BOOHBIX pPacTBOPOB YKCYCHOW M COJISHOM KHUCJIOT
OJMHAaKOBOW MOJIIP- HOCTH. '

[Tony4yeHHe MPHUITHO MAaxXHYILIETO CI0XKHOTO 3dupa.

OTHoOIIEHHEe CIIMBOYHOTO, IMOJCONHEYHOr0, MAILIMHHOTO Macel U MaprapuHa
K OpOMHO# BOJe U pacTBOPY NEPMaHTraHaTa Kajus.

JlabopaTopHO-NpaKTUUYECKUE 3aHATUS

B3auMopelicTBUe pacTBOpa YKCYCHOM KHMCJIOTBI C MarHueM, OKCHIOM
LIMHKa, ruapokcuaoM xenesa (111), pactBopom kapboHaTa Kanus U cTeapaTa Kajus.
O3HakoMJIeHHE ¢ oOpa3naMu CIOXHBIX 3(upoB. OTHOIIEHHE CIOXHBIX 3(DPHUPOB K
BOJIE U OPraHUYECKHM BelllecTBaM. BpiBeleHHE >XHUPHOrO MATHA € IIOMOILBIO
CJ0HOro 3¢upa. PacTBOPUMOCTB JXKUPOB B BOJI€ H OPraHUYECKUX PACTBOPHUTENAX.
CpaBHeHHE MOIOIIUX CBOMCTB x03sicTBeHHOro Mputa 1 CMC B )xecTkoi Boe.
PacTBOpUMOCTh pa3nUuHBIX KapOOHOBBIX KHUCIOT B Boje. B3aumopnelictBhe
YKCYCHOW KHUCJIOTHI ¢ MeTayuiamu. llonyueHue n3oamuinoBoro sdupa yKCyCHOU
KUCJIOThl. CpaBHEHHE CTENEHHW HEHACHIIEHHOCTH TBEPJOTO U KHUIKOrO KUPOB.
Owmbuienue xupa. [Tonmydenue Mblla U U3yUeHUE €ro CBOWCTB: MEHOOOpa3oBaHuS,
peaxkuuit FOHHOTO 0OMEHa, THAPOJIN3a, BBLICICHUS! CBOOOAHBIX KUPHBIX KUCIIOT.

10. YraeBoasbl

[Tonsitue 06 yrneBogax. Knaccudukauus yrneBomoB. MoHO-, OU- U
MOJIMCAaXapyuabl, MPEeACTABUTENN KaXI0H IPyNIbl YIJIeBOAOB. bronoruueckas posib
YyTJIEBOJIOB, UX 3HAUEHHUE B AKHU3HH YeJIOBEKa U 0OIIIecTBa.

Mounocaxapuasl. CTpoeHHe U ONTHYeCcKass HU30Mepus MOHocaxapuioB. Mx
KjaccuduKauus 1Mo YUciay aTOMOB yriepoja U Npupode KapOOHWIBHOW TpYMIIBL
@opmynsl Pumiepa U Xeyopca s U300pa)keHUsT MOJIEKYJ MOHOCAXapuIOB.
OtHeceHue MoHOcaxapuaoB k D- u L-psay. Baxueliue nmpeactaBuTend MOHO3.

I'moko3a, cTpoeHue ee MosleKynbl M ¢u3udeckue cBoiicTBa. TayTomepus.
XHMMUYECKHE  CBOHCTBA  IJIIOKO3BlI: peakUMH 10 a&JIbAETHAHOW  FpyIle
(«cepebpsHOro 3epkana», OKHUCIEHHE a30THOHW KHCJIOTOH, TUIpPHpOBaHUE).
Peakiuu rO0KO3bl KaK MHOTOQTOMHOTO CITHPTA: B3aUMOJEHCTBHUE TIIIOKO3BI C
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ruapokcuaoM meau (II) mpu KOMHAaTHOU TemriepaType U HarpeBaHUHU. Pa3nu4dHble
TUrbl  OpoxeHuss (CHUpPTOBOE, MoOJOYHOKHcHIoe). [mrokoza B mpupone.
buonornyeckas posib ¥ MpUMEHEHHE TIOKO3bl. DPyKTO3a KaK U30Mep TJIHOKO3BI.
CpaBHeHHE CTpOEHHS MOJIEKYJbl U XUMHUYECKUX CBOMNCTB IJIIOKO3bl U (PPYKTO3BL
DpyKTO3a B IPUPOJIE U €€ OHOoIOruuecKas poJib.

Ilento3sl. Pubo3za u pge3okcupubo3a Kak MNPEeACTABUTEIH allbIOTIEHTO3.
CtpoeHHe MOJIEKYI. _

Hucaxapuznsl. Ctpoenue aucaxapunoB. Croco® COUIEHEHHS I[UKIIOB.
BoccranaBiuBaroliie M HEBOCCTAHABIMBAMOIIME CBOMCTBA JUCAXapHAOB Kak
CIeACTBHE cowIeHeHHs Hukiaa. CTpoeHHe M XHMHYECKHEe CBOMCTBa caxaposbl.
TexHonoruyeckre OCHOBHI TNPOU3BOJACTBA caxaposbl. JlakTo3a W MayibTo3a Kak
HU30MEPBI Caxapo3bl.

ITonucaxapuapl. OO6iee crpoeHue nonucaxapunoB. CTpoeHUE MOJIEKYJIbI
Kpaxmana, aMuio3a M aMWIONeKTHH. (Pusnueckue CBOWCTBa Kpaxmana, ero
HaxoXJeHue B mpuUpoae M Ouosormueckas poJsib. [mkoreH. XuMudeckue
cBolictBa Kpaxmazna. CTpoeHue 3JeMEHTApHOIo 3BEHa IeJUI0JIo3bl. BiusiHue
CTpOEHHs TIOJUMEpPHOM Ilemd Ha Qu3nyueckue W XUMHUYecKue CBOHCTBa
LEeJUI0JI03bl.  ['Maponu3  Le/Ioso3bl, oOpa3oBaHHME CIOXHBIX 3QUPOB ¢
HEOPraHUYeCKUMHU U OpraHudyeckumMu kuciotaMu. [loHsTue 006 HCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM liejike, BUucko3e. HaxoxaeHue B npupoae U buonsoruieckas
pOJIb 1101036l CpaBHEHHE CBOMCTB Kpaxmalia U LeJUTIONO3BbI.

JleMoHcTpauuu

OO6pasub! yriaeBoIoB U U3JESIUHN U3 HUX.

[TonydyeHnue caxapara KajablMs W BBIAEIGHME caxapo3bl K3 pacTBopa
caxapara KaJlbLIHs.

B3anmonaeicTBrE MTIOKO3bI ¢ GYKCHUHCEPHUCTON KUCIOTOH.

OtHoueHHe pacTBOPOB caxaposbl U ManbTo3bl K Cu(OH), npu HarpeBaHuH.

OzHakomiieHne ¢ GU3NYECKUMU CBOMCTBAMM Kpaxmalia U UeJUTI0JI03bI.

HabyxaHue 1entono3sl ¥ KpaxMaia B BOJE.

[Tony4yeHue TPUHUTPATA LIEJUTFOIO3BI.

Konnekuus BOIOKOH.

JlabopaTopHO-npakTHUECKHUE 3aHATHE

O3nakomiyieHHe ¢ (QU3MUECKUMU CBOMCTBaMHU TJIFOKO3bl  (alTevyHas
ylnakoBKa, Tabynetku). KucioTHBIA rHapon3 caxapo3sl. 3HAKOMCTBO ¢ 00pa3LaMu
nonucaxapunoB. Ob6HapyxeHHe Kkpaxmalia ¢ TTOMOIIBI0 Ka4eCTBEHHONU peaklUu B
Mene, xjebe, HOrypre, MaprapuHe, MakapOHHBIX M3JeNUAX, Kpymax. Peaxuus
«cepebpsHOro 3epkana» IVIIOKO3bl. B3auMmojelcTBUE INIIOKO3bI ¢ THAPOKCHAOM
Memu (II) mpu pasnuuHbIX TemmepaTypax. JlelcTBUe aMMMA4HOI'O pacTBOpa
okcuaa cepebpa Ha caxapo3y. ObHapyxeHUe 1akTo3bl B Mojoke. JlelicTBue Hona
Ha KpaxMall.

11.AMHHBI, AMHHOKHCJIOTHI, 0€JIKH

Knaccudukanurs u nzomepus amuHoB. [Tonstue o6 amunHax. IlepBudHsle,
BTOpPUYHBIE U TpeTUuHble amuHbl. Kraccudbuxauus aMUHOB IO  THUILY
yIJIEBOJOPOJHOrO pafiuKajia U YUCIy aMUHOTPYII B MoJiekylie. ['omonoruyeckue
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pAABl TpeAeNbHBIX anudaThuyecKuX M apoMaTHYeCKHX aMHHOB, H30MepHs U
HOMEHKJIaTypa.

XUMHUYeCKHe CBOMCTBA aMHHOB. AMHHBI KaK OpTraHUYeCKHE OCHOBAHHUS, UX
CpaBHEHHE C aMMMAKOM U JAPYTMMH HEOpPTaHUYECKUMHU OCHOBaHHMSIMH. CpaBHEHHE
XUMHUYECKHX CBOMCTB amu(aTHIecKUX U apoMaThdecKux amuHoB. OGpa3oBaHie

- aMUJ0B. AHHJIUHOBBIC KpaCHTCIIN. IlonsTe © CHHTETHYECKHX BOJIOKHAaX.
: HOHH&MHI[BI H IMoOJIMaMHUJHBIC CHHTCTHYCCKHE BOJIOKHA.

Ilpumenenne U nonydeHue aMuHOB. [lomydeHue amuHOB. PaGoTsl
H.H.3unuHa.

AMuHOKUCTOTHL. TloHSITHE OO0 AaMUHOKUCIOTAaX, HX KiIacCHPHUKAIMS H
ctpoeHre. OnTrudeckas U3oMepusi a-aMHHOKHCIOT. HoMeHkIaTypa aMHHOKHUCIOT.
JIBOMCTBEHHOCTh KUCJIIOTHO-OCHOBHBIX CBOMCTB aMHWHOKHCJIOT U €€ IPHYHHBEI.
bunonsapusle MoHBL. Peakuun koHaeHcauud. IlentupHas cBsizb. CHHTETHUYECKHE
BOJIOKHA: KallpoH, 3HaHT. Kiaccudukanus BosokoH. [lonydenne aMUHOKUCIIOT, UX
NpUMeHeHHe U Ornonorudeckas GyHKIUS. ‘

benku. benkn xak mnpupoxHsle noaumepsl. IlepBudHas, BTOpHUYHAS,
TPETUYHAsE U YeTBEPTUYHAsI CTPYKTYphl OenkoB. QUOPHIISpHBIE B TIIOOYIISIpHBIE
Oenku. XHUMHUECKHE CBOWMCTBa OEIKOB: TOpEeHHUE, NeHaTypalus, THIPOJTU3,
KaueCTBEHHbIE (1[BeTHBIC) peaklud. buomorudeckue ¢GyHKIUU OEIKOB, HX
3HadeHue. benku kak komnoHeHT nuiy. Ilpobiema 6e1KOBOTO roIOJaHUs U NNYTH
ee pelIeHusl.

JemoHcTpaunun

duzndeckre CBONCTBAa METWJIaMHHA: arperaTHOE COCTOSHME, LBET, 3arax,

. OTHOILICHUC K BOIC. FopeHHe METHJIAaMHHA.

B3anmoneiicTBrue aHMINHA U METHUIIAMUHA C BOJOU U KUCJIOTaMH.

OxpalMBaHie TKaHEW aHWJIMHOBBIMU KPAaCUTEISIMU.

O6HapyxeHue GyHKIMOHAIBHBIX IPYIIIT B MOJIEKYJIaxX aMUHOKHUCIIOT.

He#tpanuzanus menodd aMUHOKUCIOTOH.

He#Wrpanuzanus KUCIOTE aMHHOKHUCIIOTOH.

PactBopenue u ocaxaeHue O6enKoB.

JlabopaTopHO-IpakTHUUeCKUe 3aHATHE

PactBopenue GenkoB B Bojme u ux koarymsuus. OOHapyxeHue Oelka B
KypHHOM siilie 1 Mosioke. ObpazoBaHue cojiel aHuIMHA. BpoMHUpoBaHUE aHUITHHA.
O6pazoBanue conelt rnuuuHa. [TonydeHne MeaHOW CoNM TuIMHa. JeHaTypalius
6enka. [{BeTHBIC peakIun GEIKOB. .

12. AszoTcoaep:xkamine rerepounKJInYecKkne coelnHenns. Hyk/enHOBbIe

KHCJIOTHI

HyxnenHoBble  KHCHOTBL. HykJI€MHOBBIE KHCJIOTBI Kak IPHPOJHEIE
nonmuMmepsl.  Hykneotuasl, ux cTpoeHue, npumepbl. ATO u AD, wux
B3aMMOIIpEBpAIliEHUE U pOJIb 3TOro mnpouecca B npupoje. Iloustue JJHK u PHK.
Crpoenne JIHK, ee mepBuuHas U BTOpuuHas cTpykrypa. Pacorsr ®.Kpuka u
HA.Yorcona. KommineMeHTapHOCTh a30THCTBIX OCHOBaHuM. Permkanus JIHK.
Ocobennoct ctpoenus PHK. Tunsrt PHK u ux OGuonorudeckue ¢yHKUIUM.
IlonsTue o TponyHoM Kone (KomoHe). BruocunTes Oenka B xuBOM KieTke. [ eHHas
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HWH)XEHEepHUs B OMoTexHOoorus. TpaHcreHHble GOpPMbl PACTEHUM U )KUBOTHBIX.

JleMOHCTpauuu

Mojenu MoJIeKyT BaXKHEHIIIUX TeTEPOLIUKIIOB.

Konek1us reTepoluKIMYeCcKUX COeIMHEHUH.

HeucTBue pacTBOpa NUPUAMHA HA UHIAUKATOP.

B3aumoneiicTBrue mupuanHa ¢ COISHON KHUCIOTOMH.

Monens monekynsl JJHK, nemoHcTpanusi NpuHIUIE KOMIUIEMEHTaAPHOCTH
a30TUCTBIX OCHOBaHHUHU.

OO6pa3ipl  MPOAYKTOB IHUTAaHUS M3 TpPaHCIEHHBIX (OpM pacTeHUR W
KUBOTHBIX.

JlexapcTBa U mpenapaThl, U3TOTOBJIEHHBIE METOJaMU I'€HHOW HUHXEHEPUHU U
OUOTEXHOJOTHUH.

JlaGopaTOpHBIH OMBIT

MarotoBnenre OOBEMHBIX M IIAPOCTEPKHEBBIX MOJENEH a30TUCTBIX
reTepOLIUKIIOB.

13. BnoJiornyeckH akTUBHbIE COeTUHEHHUS

®epmentsl. [loHsATHE 0 PepMeHTaX KaKk O OMOJOTMYECKUX KaTaau3aropax
6enkoBod mpupoabl. OCOOEHHOCTH CTPOSHMSI M CBOHCTB B CpPAaBHEHHHU C
HEOpraHWYeCKUMHU KaTtanusatopamu. Kraccudukanus cdepmertoB. OcoOeHHOCTH
CTPOEHHUS U CBOHCTB (JEPMEHTOB: CEJIEKTUBHOCTH U 3 ()EKTUBHOCTL. 3aBUCUMOCTD
aKTUBHOCTH (DepMEHTOB OT TeMIlepatypbl u pH cpensl. 3HaueHHe GEPMEHTOB B
OHOJIOTHU U MPUMEHEHUE B IPOMBIIIEHHOCTH.

Buramunel. ITonstue o BuTamuHax. MIX kimaccudukauus U oOO3HAUYEHUE.
Hopma notpebiieHus BUTaMUHOB. BonopacTBoprMeie (Ha npumepe BUTaMUHOB C,
rpynnel B u P) m xupopactBopumble (Ha npumepe BUTamMuHOB A, D u E).
ABHTaMHHO3bI, THIIEPBUTAMUHO3bI ¥ THIIOBUTAMHUHO3bI, UX PO UIAKTHKA.

I'opmowns!. [loHsTHE 0 TOPMOHaX Kak OMONOTMYECKH aKTHBHBIX BELIECTBAX,
BBITIOJIHSIOIINX OHIOKPUHHYIO DEryJisiliii0 JKU3HEAesTeIbHOCTH OPraHU3MOB.
Knaccudukanus  TOPMOHOB:  CTEPOWIbI,  NPOU3BOJHBIE  aMHHOKHUCIOT,
TONIUIIENITUHBIE U OCNKOBble TOPMOHBL. OTAENbHbIE NPEACTABUTENN: ICTPALHOIL,
TECTOCTEPOH, UHCYJIHH, aIpeHAIHH.

JlekapctBa. IloHATHe o0 JexkapcTBaX Kak  XUMHOTEpaAllEBTUYECKUX
npernapatax. Kparkue HCTOpHUYeCKHE CBENEHUS O BO3HUKHOBEHUH W Da3BUTHH
XUMUOTEpanuu. [ pymnmbel JeKapcTB: Cyiabhamuabl (CTPENTOLUA), aHTHOMOTHKH
(MEHUIUIIINH), aHTUIIMPETHKY (aCTUpHH), aHAJIbreTUKU (aHalbruH). MexaHusm
NEHCTBUS HEKOTOPbIX JIEKAPCTBEHHBIX IMPENapaTroB, CTPOCHHE  MOJIEKYII,
NIPOTHO3UPOBAHWE CBOMCTB Ha OCHOBE aHallU3a XUMHUYECKOrO CTPOEHHS.
AHTHOHOTHKH, UX KIacCHUPHUKAIUS 1O CTPOEHHUIO, TUIYy M CHEKTPy HEHCTBHI.
besonacHbie cr1ocoObI MPUMEHEHHS], IEKAPCTBEHHbBIE (POPMBIL.

JleMoHCcTpanuu '

CpaBHende ckopocta paznoxenus H,O, mnon neicTBueM depMeHTa
Kartana3bl U Heopranndyeckux karanuzaropos: Kl, FeCl;, MnO,.

OO6pa3nbl BATAMHUHHBIX [IPENapaToB.

[TonmuBUTaMUHBI.
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nepuoja.
17. ' CTpoeHHe BellecTBa

[ToHssTHE O XMMHYECKOM CBSI3M. THNBl XUMHUYECKUX CBSA3€H: KOBaJIEHTHasd,
VOHHAs1, METAJNINYECKasi U BOLOPOJHAs.

KoBaneHnTHas xuMuueckas cBs3b. [J[Ba MexaHu3Ma 00pa30BaHUs 3TOU CBA3H:
OOMEHHBI M JIOHOPHO-aKLUENTOpHBIH. OCHOBHBIE MapaMeTphl 3TOr'0 THIA CBS3H:
JUIMHA, TIPOYHOCThH, YI'OJ CBSI3M WJIM BaJIEHTHBIM yros. OCHOBHBIE CBOMCTBa
KOBAJEHTHOM  CBSI3U:  HACBIIIEHHOCTb, IIOJSIPU3YEMOCTH W INPOYHOCTH.
DNeKTPOOTPUIIATENILHOCTh M KJIacCH(HUKALMSA KOBaJEHTHBIX CBS3€H IO 3TOMY
NIpU3HAKy: TOJISIPHAs W HEMNOJspHas KOBaJeHTHbIE CBA3U. [IONSPHOCTH CBSI3M U
MOJIAPHOCTh MOJeKyJbl. Crnoco® mnepeKkpbiBaHUs 3JEKTPOHHBIX oOpOuTanedt u
KJaccu(UKaIUs KOBAJIGHTHBIX CBS3€d IO 3TOMY TPHU3HAKYy. CT- M II-CBS3M.
KpaTHocTh KOBaJIeHTHBIX CBsize U KiaccUdHUKaAUUS HX 1O 3TOMY IpPHU3HAKY:
OJZIUHapHbIe, IBOWHBIE, TPOMHbIE, NOJYTOPHBIE. TUNBl KPUCTAJUIMYECKUX PELICTOK
y BEILIECTB C 3THM THUIIOM CBSI3U: aTOMHBIE M MOJIEKyJspHble. DUznueckue
CBOMCTBA BELIECTB C I TUMH KPUCTAJUIMYECKUMU pEeIIETKaMHU.

Honnass xumudeckas cBs3b. KpaliHUil ciydall KOBaJleHTHON TMOJISpHON
CBA3U. MexanusM o00pa3oBaHUs HOHHOM CBsi3U. LOHHBIE KPHUCTAJUIMYECKUE
pELIETKH U CBOMCTBA BEIIECTB C TAKUMHU KPUCTAJIAMU.

Mertannuueckass xuMuueckass cB3b. OcoObld THUN XHMHYECKOH CBS3H,
CYLUECTBYIOILLMHI B MeTaJlJIaxX U CIIaBax. Ee oTINYMs U CXOACTBO C KOBAJIEHTHOMN U
MOHHOH  cBs3siMU.  CBoMicTBa  METAIIMUECKOM  CBSI3U.  MeTajiM4ecKue
KpUCTAJIIIMYECKUe PELIeTKH U CBOMCTBA BEIIECTB C TAKUMH KPUCTAUIaMH.

BonoponHas xumudeckas cBsizb. MexaHusM o0pa3oBaHHUs TakoM cBs3u. Ee
KJIaCCU(DUKALIMS: MEXMOJIEKYJISIpHAs U BHYTPUMOJIEKYJISIpHAsS BOJOPOIHbIE CBS3H.
MonekynsipHble KpUCTAJNIMYECKHE PEIIeTKH JJIsl 3TOrO TuMa CBI3U. PU3NUECKHe
CBOMCTBA BELIECTB € BOJOPOAHON CBs3bIO. buosiorndeckass poiib BOJOPOIAHBIX
CBSI3el B OpraHu3allui CTPYKTYp OUOMOTUMEPOB.

EnuHas npupona XMMHYECKUX CBA3EH: HaJIM4Me Pa3/IMUHBIX TUIIOB CBA3EH B
OZIHOM BEIIECTBE, MTepPeX0] OAHOIrO TUIA CBS3U B APYTOM U T. II.

KomnnekcoobpasoBanue. [loHsiTHE O  KOMIUIEKCHBIX  COEIMHEHHUSX.
KoopnuHalinoHHOe YHCIO KOMILIeKCooOpa3oBaTess. BHYTpeHHsi M BHELIHAA
chepa komruiekcoB. HoMeHkaTypa KOMILJIEKCHBIX coeTUHEeHUH. X 3HadeHue.

JemoHcTpauuu

Monenu Mosiekyn pa3nuiyHOM apXUTEKTYPHI.

Mopnenu K3 BO3AYLIHBIX IIAPOB IMPOCTPAHCTBEHHOT'O pACIIONOXEHHUS Sp-,
Sp*-, Sp°- THOPHAHBIX OpOUTANEl.

Mojenu KpUCTAINIMYECKUX PELIETOK Pa3IMIHOTO TUIA.

Monenu monexkyn JJHK u 6enka.

18. Honaumepnbl

Heopranuueckue nonumepsl. ITonuMepsl - mpocTeie BelllecTBa ¢ aTOMHOHU
KPUCTALTUYECKON peuIeTKONH: alsIoTpOrHble BUIOU3MEHEHHUs yrieponaa (anmas,
rpaduT, KapbuH, QyniaepeH, B3aWMOCBA3b THOpHUAM3ALMH OpOUTaned y aTOMOB
yIaepoJia ¢ MPOCTPAHCTBEHHBIM CTPOCHHEM aJlIOTPOMHBIX MOAU(HUKAINK); celleH
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U TeJUTyp llernovyeuyHoro crpoenus. [lonmmepsl - ClOXHBIE BellecTBa C aTOMHOU
KPUCTAJUIMUECKOW peIIeTKON: KBapll, KpeMHe3eM (IMOKCUIHBbIE COEIUHEHHUS
KpeMHHs), KOPYHA (OKCHI QJIIOMHHUS) U aJOMOCHIMKATHl (IIOJNEBblE IIIATHI,
cmona, KaoiluH). MuHepansl U ropHble mnopoasl. Cepa miuacTudeckas.

MuHepanbHOe BOJOKHO - acOecT. 3HaueHHWE HEOPraHU4YeCKUX MMPHUPOIHBIX
MONUMepoB B (OPMHUPOBAaHMU ONHOW K3 TIeoJOrHYecKHX obojouek 3Jemid -
nutocdepsl.

Opranpdeckue  nomuMepbl. CrnocoObl  MX  MOJNyYEHHUsA:  peaKlUu
MOTUMEPH3allMd M PeaKkIuud MoJUKOHJAeHcauuu. CTPYKTyphl IMOJHMMEpOB:
NTWHelHble, pa3BeTBIIEHHble W  MpocTpaHcTBeHHble.  CTpyKTypHpOBaHHE
NOJMMEpPOB.  BYJIKAHU3alUA KaydyKoB, nOyOineHue O€JKOB, OTBepXkJIeHUe
MIOJIMKOHACHCAIIMOHHBIX TTOJIUMEPOB.

Knaccudukanus momumMepos M0 pa3IUuHbIM TPU3HAKAM.

HemoHcTpauu

Konnekiuu miaactMace, kayuyKoB, BOJIOKOH, MUHEPaIoOB U FOPHBIX ITOPOJ.

MuHepalibHOe BOJIOKHO - acOeCT - U U3JIeNUs U3 HEero. -

Monenu monexyn 6enkos, JITHK, PHK.

19. JIncnepcHble CHCTEMBI

IlousiTHe 0 AHcMepcHBIX cHcTeMax. Knaccudukanms AUCIEPCHBIX CUCTEM
B 3aBHCHMOCTH OT arperaTHOro COCTOSIHUS JUCIEPCUOHHOM cpelbl U AUCIIEPCHOMN
da3pl, a Takxke Mo pasMmepy ux ydacTull. I'pyboaucnepcHble CUCTEMBL: 3MYJIbCUU U
cycrieH3ud. TOHKOAUCTIEPCHBIE CUCTEMBI: KOJITOUIHBIE (3011 U I'eJIM) U UCTUHHBIE
(MONeKyNIsApHbIE, MOJIEKYJISIPHO-MOHHBIE ¥  HOHHBIE). Oddext Tunpans.
Koarynsiiys B KOJUIOUIHBIX pacTBopax. CHUHeEpe3uc B rensx.

3HaueHHe HCNEPCHBIX CHCTEM B KMBOH W HEXHMBOH npHpoae H
NPAKTHYECKOH »KH3HH 4ejloBeKAa., DMYJIbCUU U CYCIIEH3UH B CTPOUTEJBLCTBE,
NUIIEeBOH W MEIUIMHCKOW MPOMBIIIICHHOCTH, KOCMETHKe. buomormdeckue,
MeJIUIMHCKHUE U TeXHOJIOTHYEeCKUe 30J. 3HaueHue reyieid B OpraHu3aliu KUBOH
Matepud. buonoruyeckue, mUILEBble, MEIUIMHCKHE, KOCMETUUYECKHE TIellu.
Cunepesuc kak (akTop, ONpeesIOIUA CPOK FOAHOCTH IMPOAYKIIMHM Ha OCHOBE
reseli. CBepThIBaHUE KPOBU Kak OMOJOTHYECKU cUHepe3uc, ero 3HayeHue.

JleMoHcTpanuu

Buapl qucnepcHbIX CUCTEM U UX XapaKTepHbIE TPHU3HAKHU.

[IpoxoxaeHue nayya cBeTa uepe3 KOJUIOWAHBbIE W HMCTHHHBIE PACTBOPSI
(a3ddext Tunnamns).

20. XUMHYeCKHE peaKIHH

Kimaccudnkanus  XMMH4YecKHMX peaknuii B  opraHH4Yeckod H
HeopraHuveckoit xumuu. [ToHATHEe O XUMUYeckol peakuuu. Peakuuu, uayuiue
06e3 K3MEeHeHUsT KadyeCTBEHHOTrO COCTaBa BEUIECTB: aJUIOTPONH3alAS U
n3oMmepusauus. Peakiuu, uayume ¢ MU3MEHEHHMEM COCTaBa BELIECTB: IO YUCITY U
XapaxkTepy pearupyroimx 1 o0pa3yroluxcs BEIIeCTB (pa3ioKeHHUs, COSTUHEHHUS,
3aMellleHns, oOMeHa); MO K3MEHEHUIO CTeleHell OKUCIeHUS 3JIEMEHTOB
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE UM HEOKHCIUTETHbHO-BOCCTAHOBHUTEIBHEIE
peakLnn); no TemoBoMy 3¢hdekTy (3K30- U IHIAOTEPMHUECKHE); 1o (a3e (romo- U

22



reTepoOreHHbIe); 110 HalpaBieHHIO (oOpaTumble U  HeoOpaTUMBbIE); IO
HCIIONB30BAHUIO Karajd3aropa (KaraJuTUYeCKUEe U HeKaTAIUTHYeCKHe), IO
MeXaHU3My (paauKalbHble, MONEKYJSIpHbIC U HOHHBIE).

BeposiTHOCTH NpOTeKaHHsl XMMHUYECKHUX peakuuii. BHyTpeHHss dHeprus,
sHTanbnus. TenmoBod 3ddekT XUMUYECKUX peakmui. TepMoxUMHUYECKHe
ypaBHeHUs. CTaHOapTHasi SHTAIBIUS peakiui 1 o0pa30BaHMs BelleCTB. 3akoH [
. I'ecca u ero ciieicTBUS. DHTPOMHUSL.

Ckopocth xuMH4YeckHX peaknuii. [loHsTHEe 0 CKOpOCTH peakIni.
CKOpOCTb TOMO- U FeTepOreHHOM peakiMui. DHEPTUS aKTHBAIINH.

DakTOphl, BIUSIOIME Ha CKOPOCTh XHMHYECKOM peakiuu. I[Ipupona
pearupyromux BellecTB. Temneparypa (3akoH Baut - ['odda). Konmenrpamus.
Karanusarops! ¥ KaTanu3: roMO- U FeTepOTeHHBIN, UX MeXaHu3MbBl. DepMeHThI, UX
CPaBHEHHE C HEOPraHWYECKUMH KaTalM3aTOpaMH. 3aBHCHMOCTb CKOPOCTH
peaKLMi OT NOBEPXHOCTH COMIPUKOCHOBEHHS PEarnupyrolix BEIeCTB.

O6paTuMocTh XHUMHYECKHX peaknuid. XHMHYECKOe paBHOBeECHE.
ITonaTHe 0  XUMMYECKOM  paBHOBeCHMH. PaBHOBECHbIE  KOHIIEHTpPAITHH.
JAMHaMUYHOCTh XMMHUYECKOTO paBHOBecHs. DakTOpbl, BIUSIOIIME Ha CMEIICHUE
paBHOBECHS: KOHIIEHTpalusl, JaBleHue, Temnepatypa (npunuun Jle [llatense).

JeMoHcTpauuu

[IpeBpamienue kpacHoro gocdopa B OeNBIR; KHCIOPOIa B 030H.

Mogenu 6ytana u uzobyrtana.

[lTonydenne kuciopoma M3 IEpPOKCHIA BOAOPOAA M BOJIBI; OerHapaTalus
3TaHoJIA.

[Henouka npespaienuit P * P,Os » H3PO,; cBolicTBa yKCYyCHOM KHCIOTHI;
peakuu, Uaylume ¢ o0pa3oBaHHEM OcCallka, ra3za W BOJBI; CBOMCTBA METaJIIOB,
OKHCJICHUE allbJIerH/ia B KUCJIOTY U CIIUPTa B ajIbJETH/I.

Peakuun ropenus; peakuuu 3HAOTEPMHYECCKHE HA MpPUMEpPE pPeakInuu
pazioxeHus (3TaHONa, KaJIUMHOM  cenuTpel, Ouxpomara aMMOHHUA) H
JK30TEPMUYECKHE Ha IIpUMepe peakUHi coeuHeHus (oOeciBeurBaHUE OPOMHOM
BOJbI U pAcTBOpa IIepMaHraHaTa Kajus 3TUJICHOM, rallleHle U3BeCTH U Ap.).

B3auMonelicTBie LIMHKA C pacTBOpaMU COJSSHOM M CEepHOM KHCJIOT IpHU
pa3sHBIX TeMIlepaTypax, Pa3HbIX KOHIIEHTPALUSX COJITHOH KHUCIOTHI; pa3loKeHHe
NIEPOKCHUIIA KUCIOpOoa ¢ oMOIIbI0 okcuaa Mapranua (IV), katanasel CeIporo msica
U CBIpOro KapTtoders. . _

B3anmopnelicTBUEe LHMHKA pPa3IUYHON MOBEpPXHOCTH (MOPOUIKA, IIBLIH,
I'paHyJs) C KUCJIOTOMH.

Mojesb «KHISIIETO CIIOM».

CwmenleHue paBHOBECUSI B CHCTEME: Fe’+ + 3 CNS <—> Fe(CNS)s;
OMBIJIEHUE )XUPOB, PeaKkLMU dTepUPUKALIHH.

3aBUCHUMOCTb CTENEHM DJJIEKTPOJUTHUECKONW AMCCOIHAIUM  YKCYCHOH
KHCJIOTHI OT pa30aBiIeHUsl.

CpaBnenue cpoiicte 0,1 H pactBopoB cepHOM H CEpHHCTOM KHCIOT;
MYPaBBUHOU U YKCYCHOU KHCJIOT; TUAPOKCUAOB JIUTUS, HATPHUS U KaJIHsl.
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21. PactBOpbI

ITousitue o pactBopax. PU3HUKO-XUMHHECKAs MPUPONA pPacTBOPEHUsS U
pacTBOpoB. B3auMopeiicTBHEe pacTBOpUTENS W PacTBOPEHHOIO  BELIECTBA.
PactBoprMocTh BemiecTB. CrocoObl BBIpakeHUs KOHILIEHTpPALUH pPacTBOPOB:
MaccoBasi JI0JIs paCTBOPEHHOIO BeILeCTBA ([TPOLIEHTHAs! ), MOJIsIpHasl.

Teopust 3IEKTPONUTUYECKOW [OHCCOLMAUMUA. MexXaHu3M JRUCCOLUauuu
BEIIIECTB C Pa3JIMUHBIMU THUIIAMH XUMHUYECKUX CBsi3el. BKiaa pyccKHX y4eHBIX B
pa3BUTHE TpPEACTaBIeHUH 00 JIEKTPONUTHUECKOH auccourauuud. OCHOBHBIE
TTOJIOKEHHUSI TEOPUHU ANEeKTPONUTHIECKON JIACCOLIUAITUH. Crenens
3MEKTPOTUTHIECCKON JUCCOUMAlliK W (PAKTOpBl ee 3aBUCUMOCTH. CHIIBHBIE U
CpEeIHHE 3JIEKTPOJIUTHI.

Juccoumanusi Boasl. Bomoponnsii nokazarens. Cpena BOAHBIX pacTBOPOB
3JEKTPONUTOB. Peakuuu o6MeHa B BOAHBIX PaCTBOPax 3JIEKTPOJIUTOB.

I'maponun3 kak oOMeHHbIH mponecc. HeoOpaTHMBIM TMAPOIN3 OpraHUueCcKUuX
U HEOPraHWYECKHUX COCIMHEHUH W ero 3HaueHHE B MPaKTHUECKOM NeATEeNbHOCTH
YyeJoBeKa.

Obparumeiii ruaponu3 coneid. Crynenuatslt runponus. Ilpaxtudeckoe
MIPUMEHEHHEe THPOIM3a.

[uaponus  opraHuyeckwX  BellecTB  (OenKOB, KUPOB,  YTIEBOJOB,
nonuuykKieoTinoB, AT®) u ero OHolorhyeckoe W IpPaKTHYECKOE 3HAYEHUE.
OMblieHHe XUPOB. Peakius sTepuduKalmi.

JlemoHCcTpanuu

CpaBHeHHE 3JIEKTPOIIPOBOTHOCTH PacTBOPOB 3NMEKTPOJIUTOB.

CwMmertieHre paBHOBECHS JUCCOITMALMH CIA0BIX KUCIOT.

HMHIMKaTopsl 1 U3MEHEHHE UX OKPAcKH B Pa3HBIX CPenax.

CepHOKUCHBIN 1 pepMEHTATUBHBIN I'HAPOIN3 YIVIEBOAOB.

[uaponus kapOOHATOB, CylbGAaTOB MU CHJIMKATOB LIEJIOYHBIX METAJUIOB;
HUTpatoB cBuHUA (II) mnu nunHKa, XIopuna aMMOHUS.

JlaBopaTopHo- MPaKTUUECKOE 3aHATHE

ITpuroToBneHne pacTBOPOB Pa3INYHBIX BUIOB KOHLIEHTPALUU

22, OKHCINTEILHO-BOCCTAHOBUTE/ILHBIE PeaKIUH.
DJIeKTPOXUMHYeCKHe NPOLECcChI

OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIE — peakunu. CTeneHb  OKUCIIECHUS.
BoccranoButenn u okucnutenu. OKMCIEHHE W BOCCTAHOBICHUE. BakHeHIlme
OKHCJIUTETH W BOCCTAHOBHTENH. BocCTaHOBHUTENBHBIE CBONCTBAa METAJNIOB —
MPOCTHIX BellecTB. OKUCTUTENBHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIOB
- MPOCTBIX BeINEeCTB. BOCCTaHOBHUTEIbHBIE CBONCTBA BelECTB, OOpa30BaHHBIX
9J€MEHTaMH B Hu3IIeH (OTpHULATENbHON) cTeneHW OKHUcieHHs. OKUCIUTENbHbBIC
CBOMCTBA BeIECTB, 0OpPa30BaHHBIX JJIEMEHTaMH B BbICLIEH (TOJOXUTEIBHOMN)
cTeneHH OKUCIeHUs. OKUCIUTENbHBIE U BOCCTAHOBUTENbHBIE CBONCTBA BEIECTB,
00pa30BaHHLIX 3JIEMEHTaMHU B IPOMEXYTOUHBIX CTEIIEHAX OKUCIICHHUS.

KﬂaCCH(bHKaHHH OKHCJIHTCIBbHO~BOCCTAHOBHTEC/IbHDBIX peammii.
PeaKLII/II/I MEXAaTOMHOI'0O H MEXMOJEKYJIAPHOTrO OKHCICHUA-BOCCTAHOBIICHUS,
PeaKHHH BHYTPHUMOIJICKYJISAPHOTO OKHCJICHUA-BOCCTAHOBIICHUA. PeaKHHH
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CaMOOKHCJICHUSI-CAMOBOCCTAaHOBJIEHUS (AUCIIPONIOPLIMOHUPOBAHUSA).

Metonsl COCTaBJIeHHS YpPaBHEHHUH OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peaknuii. Meton snexTpoHHoro OanaHca. BiusiHMe cpeabl Ha IpOTEKaHHe
OKHCJIMTEJIbHO-BOCCTAHOBUTEJILHBIX POLECCOB.

XHMHYEeCKHEe HMCTOYHHKH TOKa. OJEKTPOAHBIE [OTEHUUANbl. Psn
CTaHJAAPTHBIX JIEKTPOAHBIX MOTEHUHMAIOB (3JEKTPOXUMHUECKUN Pl HalpsDKEHUN
MeTajuioB). ['anbBaHUYeCKHE 3JIEMEHThl W NMPUHLHUIBI UX paboTel. CocTaBieHue
raJibBaHU4EeCKUX d71eMeHTOB. O0pa3oBaHHe raJbBaHHUECKUX Map MpU XUMHUUYECKUX
npoueccax. l'ajbBaHHYECKHE 3JIEMEHTHI, MpPUMEHSIEMble B JXU3HHW: CBHHIIOBAs
aKKyMYyJsiTopHas OaTapesi, HUKeNlb-KaaMueBble 6aTaper, TOIUTUBHBIE JJIEMEHTBI.

JJIeKTPOJIM3  pacljaBOB H  BOAHBIX PacTBOPOB 3J€KTPOJHTOB.
[Tponeccel, mpoucxoasiliye Ha KaTole U aHoje. YPaBHEHHUS JJIEKTPOXUMHYECKHUX
IPOLECCOB. OJEKTPOIM3 BOJHBIX PAacTBOPOB C HHEPTHBIMU 3JIEKTPOJAMHU.
DIIEKTPOJIU3 BOAHBIX PAacTBOPOB C PacTBOPUMBIMH 3nekTpoaamu. Ilpaxktuyeckoe
IIPUMEHEHHE JJIEKTPOIU3A.

JeMoHcTpauuu

BoccraHoBnenue auxpomara Kajiusi IUHKOM.

Boccranosnenue okcuaa meau (1) yrnem u Bonoponom.

BoccTaHoBeHHe qUXpoMaTa Kajlus dTHJIOBBIM CIIUPTOM.

OxkucnuTenbHble CBONCTBA @30THON KUCIJIOTHI.

OkucnuTenbHbIE CBONCTBA IUXPOMaTa Kanusl.

["anpBaHUYECKHE ITIEMEHTHI U OaTapelKH.

DnekTponus pactBopa xnopuaa meau (II).

23. Knaccudpukanus Bemectn. [IpocThie BemecTBa

Kaaccupukauus HeopraHm4yeckKux BeuiecTB. [IpocTele U CIOXHBIE
BemectBa.  Okcuapl, UuX  kilaccudukamus. [ 'uapokcunasl  (OCHOBaHUS,
KUCJIOPOACOePKAIIUE KHUCIOTHI, aMdoTepHble TUAPOKCHAB!). KHCIOTB, HX
kinaccupukauusa. OcHoBaHMs, UX Kiaccupukaurs. CoJin cpeaHHe, KUCIBIE,
OCHOBHBIE U KOMILIEKCHBIE.

Metanabl. [lonoxeHue MeTamnoB B IEPUOJUYECKOW CUCTEME U
O0COOEHHOCTH CTpPOEHHUS MX aToOMOB. lIpocThie BemlecTBa - MeTaJIbl: CTPOEHHUE
KPUCTAJUIOB U MeTaJlindeckas XuMmudyeckas cBsi3b. OOliue pusnueckue CBONCTBA
METaJUIOB U UX BOCCTAHOBUTEJIBHBIE CBOMCTBA: B3aMMOJEHCTBHE C HEMeETaJlIaMU
(KuCIIOpOaOM, TrajoreHaMH, CEpoM, a30TOM, BOJOPOAOM), BOIOM, KHUCIIOTAMH,
pacTBOpaMH COJIed, OpraHU4YeCKUMH BeIleCTBaMHU (CIMUPTaMHM, rajloreHalKaHaMH,
¢deHosOM, KHCIOTamu), Ilemodyamu. OKCHABI M TUAPOKCUABl  METAJJIOB.
3aBUCUMOCTb CBONCTB 3THUX COEIMHEHUH OT CTeleHel OKHUCIEeHUs] METaJJIOB.
3Ha4yeHHEe METaJUIOB B MPUPOJIE U XKU3HU OPTaHU3MOB.

Koppo3us MeraanoB. IloHATHe KOppo3uu. XHUMHUYecKas KOppO3us.
DnexkTpoxumuueckast kKopposus. CrocoOrl 3aIUTHI METAVIOB OT KOPPO3HUHU.

O6mue cnocodbl mNOJyYeHHss MeTawJdoB. Meraniael B IIPUPOLE.
Mertannypruss 1 ee BHABL: MHUPO-, THAPO- U IIEKTPOMETALIYPIHsl. DJIEKTPOIIU3
pacIuIaBOB M pacTBOPOB COSAMHEHUIN METAJIOB U €r0 MPaKTUYECKOe 3HAUEHHUE.

Hememannw. llonoxeHre HeMmeTaioB B Ilepuoauueckoil cHcTeMe,
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0COOEHHOCTH CTPOEHHUS UX aTOMOB. 2JEKTPOOTPHUIIATEIEHOCTb.

biraropoiHele ra3pl. DIEKTPOHHOE CTPOEHHE aTOMOB 0JIarOpPOJHBIX ra30B U
0COOCHHOCTH X XUMHUUYECKUX U (DU3UYECKHX CBOMCTB.

Hemetanns! - npocteie BemecTBa. MIX aToMHOE M MOJIEKYJIIpHOE CTPOEHUE
ux. Amnotrponus. XuMu4yeckue cBoicTBa HeMeTauioB. OKUCIUTEIbHBIE CBOUCTBA!
B3aUMOJEMCTBUE C MeTallllaMM, BOJOPOAOM, MEHEe 3JIEKTPOOTpULIATEIbHBIMU
HEMeTaJlllaMH, HEKOTOPBIMH CJIOXKHBIMM  BellleCTBaMU. BOCCTaHOBUTEJbHBIE
CBOMCTBa HEMETAJIOB B peaklUUsiX ¢ (GTOpoM, KHUCJIOPOJAOM, CJIOXHBIMU
BEILIECTBAMH - OKHUCIIMTENSMH (a30THOM U CEPHOM KHUCIOTaMHU H JIp.).

HeMoHcTpanuu

Komnexkuus «Knaccudukauuss HEOpraHMYECKHX BeELIECTB» W 0Opasisl
IIpeCTaBUTEIeH K1acCoB.

Konnexuus «Knaccudukanuss oOpraHMueckux BelecTB» M 0OpasLbl
[IpeACTaBUTEIIEH KITacCOB.

Mogenu KpUCTUUIMYECKUX PELIeTOK METaJIOB.

Konnekuus MeTannoB ¢ pa3HbIMH (PU3UYECKUMHU CBOMCTBAMH.

B3aumoneiicTBue nuTHUS, HATpUs, MarHusg M O>Keje3a ¢ KHUCIOPOAOM;
LIEJIOYHBIX METaJUIOB C BOJOM, cnupTamu, (eHOoJIOM; IIMHKa C pacTBOpaMHU
COJISIHOM M CEpPHOM KHUCIIOT; HaTpUs C CEpoH; allOMUHHS C HOIOM; XKeje3a C
pacTBOPOM MEIHOI'0 KYIIOpOca; alFOMUHHUS C paCTBOPOM €IKOr0 HaTpa.

Oxcubl ¥ THAPOKCHABI XpOMa.

Koppo3ust MeTanioB B 3aBUCUMOCTH OT YCJIOBUI.

3amMra MeETaNIOB OT KOPpO3MM: 00pa3lpl «Hep)KaBeeK», 3alUTHBIX
IIOKPBITHH. '

Konnexuus py.

DIIeKTPOIIU3 PACTBOPOB COJIEH.

Mogenu KpucTasTMYeCKUX pelleToK Hoaa, anMmasa, rpadura.

Aunnotponus dhocdopa, cepsl, KACIOpoaa.

B3aumozeiicTBue Bomopoaa ¢ KMCIOPOIOM; CYPBMEBI € XJIOPOM; HaTpHs C
HogoM; XJiopa ¢ pacTBOpoM OpoMuAa Kajus; XJOPHOH M CEPOBOJIOPOJHON BOIBI,
o0eciBeunBaHNe OPOMHON BOJBI 3THJICHOM HJTH alleTUICHOM.

JIaGopaTopHO- NpakTUYECKOE 3aHATHE

OszHakomiieHHe ¢ oOpa3laMy MpeACTaBUTENeH KIacCOB OpPraHUYECKHX |
HEOpraHWYeCKHUX BellecTB. Ilonmyudenue kuciopoga ¥ BOAOpOJa M UX CBOMCTBaA.
[lonmyuyeHue cepsl, e€ xumuueckue cBoricTa. CBoMCTBa yris

24. OcHoOBHbBIE KJacChl HEOPraHHYECKHX H OPraHHYEeCKHX COeTHHEHHI

Bonopoanbie coeanHeHnss HeMmetassioB. [IlomyueHue ammuaka u
XJIOpOBOJIOPOJa CUHTE30M M KOCBEHHO. Pusnyeckue cBoicTBa. OTHOILIEHHE K
BOJIE: KUCJIIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuabl U aHruapuanl kap6oHoBbIX kHcJd0oT. HeconmeoOpasyromime u
cosieoOpasyroiiue okcuabl. KucinoTHble okcHbl, uX cBOMCTBA. OCHOBHBIE OKCHUJIBI,
UX CBOHCTBa. AM(]oTepHble OKCUBI, UX CBOWCTBA. 3aBUCUMOCTh CBOHCTB OKCHJIOB
METAJJIOB OT CTENEHU OKHMCIIEHUs. AHTUAPHUAbI KapOOHOBBIX KUCIOT KaK aHaJIOTH
KMCJIOTHBIX OKCHJIOB.
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Kucaorel opranudeckue u Heopranu4veckue. KHCITOTBI B CBeTe TEOPUH
IIEKTPOIUTUUECKON NHUcconMalvi. KUClIoTsl B CBETe MPOTOJUTHUYECKONH TEOPHH.
Knaccudukanus opraHU4ecKMX W HeopraHW4eckux KucioT. OOlue cBoHCTBa
KHUCJIOT: B3aUMOJECHCTBHUE OPTAaHUYECKUX U HEOPraHUYECKUX KUCIIOT C MeTa/llaMu,
OCHOBHBIMH U aM(OTEPHBIMU OKCHIAMHU U THAPOKCHIAMHU, COJIAMH, 00pa3oBaHUe
c0XHBIX 3(hupoB. OcOOCHHOCTH CBOMCTB KOHIICHTPHPOBAHHON CEepHON M a30THOU
KHUCJIOT.

OcHoBaHHs opraHuveckue W HeopraHudeckue. OCHOBAHHUS B CBETE
TEOPHUHU IJIEKTPOIUTHUECKON nucconauni. OCHOBaHHS B CBETE TIPOTOTUTHYECKON
Teopud. Kiaccu]pHuKaius oOpraHH4eckKHX ¢ HEOPTaHHUECKHX  OCHOBaHHH.
XUMHYECKHE CBOMCTBA IUENOYEeH M HEpPacTBOPHMBIX OCHOBaHHU. (CBoOHCTBa
OECKHCIIOPOTHBIX OCHOBAaHHMMA: aMMHaKa U aMUHOB. B3anMHOe BIHSHHE aTOMOB B
MOJIEKYJIe aHUJIMHA.

AmdoTepHble OpraHHYecKkHe U  HeOpPraHU4YecKHe  COeJUHEHHUS.
AMpoTepHble OCHOBaHMSI B CBETE MPOTOIUTHUECKOH Teopuu. AMGMOTEpPHOCTH
OKCHAOB U THIPOKCUIOB NEPEXOAHBIX METAILIOB: B3aUMOJIEHCTBUE C KUCIOTaMH U
LIETOYaMHU.

Coan. Knaccudukanus v xumudeckue cBoicTBa comielt. OcoOGeHHOCTH
CBOMCTB COJIEH OpPraHUYeCKUX U HEOPraHUYECKUX KUCIIOT.

I'eneTnyeckas cBsI3p MEXJy KJlaCCaMH OPTaHUYECKUX U HEOPraHHUYECKUX
COEIUHEHUM.

IIoHsiTHE O TeHEeTUYECKOM CBSI3M M F€HETHUYECKUX PsJiax B HEOPTaHUYECKOU
U OpraHHYeckol XUMHU. ['eHeTHUeckHe psabl MeTala (Ha IMpUMepe KalblUs U
xKeresa), HeMmeTayula (Cepbl M KpEMHHsS), IIePEeXOJHOro J3jeMeHTa (IIMHKa).
['eHeTHUeckue psiibl U TeHETUYECKasl CBSI3b B OPraHUYECKOH XMMHH. EAHHCTBO
MHpa BEIIECTB.

JemMoHcTpannu

Komnekuuy KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB, IEMOHCTPAITHS
UX CBOMCTB.

B3anMoneiicTBUE KOHIIEHTPUPOBAHHBIX a30THOH M CEPHOMN KHCIIOT, a TaKxe
pa30aBIeHHOM a30THON KHCIIOTBI C ME/IBIO.

Peaxuus «cepeOpsiHOro 3epKaja» Jisi MypaBbHHOM KHUCIOTHI.

B3anmoneiicTBrue pacTBopa MAPOKCHIA HATPHSA C KHUCIOTHBIMM OKCHIAMHU
(oxkcunoMm docdopa (V)), aMmPpoTepHBIMU THAPOKCHAAMH (THAPOKCHIOM LIMHKA).

B3anMoneiicTBUe aMMHaKa C XJIOPOBOJIOPOAOM U BOIOH. AHAIOTHYHO JIs
MeTHUJIaMUHa. v

B3aumoeficTBe aMMHOKUCIIOT € KACIOTaMH U IesouaMu. OCyIeCTBICHHE
IIePEX0/I0B:

Ca” CaO " Ca3(PO,), » Ca(OH),
P APy0g A H3POy
Cu * CuO " CuSO4 » Cu(OH), " CuO * Cu
CHOH "~ C2H4 ~ C2H4BI'2
IIpumepHble Tembl pedepaToB (10KIa10B), MHANBUAYAJIbHbBIX IPOEKTOB
. buoTexHoIOrUs ¥ reHHas HHXXeHepHs - TeXHoJoruu X XI Bexa.
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2. O0masi ¥ HeOpraHu4ecKass XHMHUSA

101

2.1. Xumus - Hayka 0 BEIECTBaX

2.2. CtpoeHue aToMa 6
2.3. Ilepuonudeckuii 3aK0H U
[Teproauyeckas cucteMa XUMHUECKUX |6
hiaemeHToB J. 1. MeHneneeBa

2.4. CTpoeHue BelllecTBa 14
2.5. Ionumepsl 6
2.6. JlucnepcHbIe CUCTEMBI 6
2.7. XuMuuecKue peakiuu 8
2.8. PacTBOpEI 8

2.9. OKUCIUTENHLHO-BOCCTAHOBUTEILHbBIE
peakiuy. DIeKTPOXUMHUIECKUE
[POIIECCHI

10

2.10. Knaccuduxanus BeIecTB.
[TpocTrie BellecTBa

14

2.11. OcHOBHBIE KJIACCHI
HECOPraHUUECKUX U OPraHu4YeCKUX
coeTMHEeHUHN

15

HNUroro

227

BHeayIuTopHas caMOCTOSATENbHAs
pabota

[loAroTOBKa BBHICTYIUIEHUH 110 3a1aHHBIM
TeMaM, T0KJIaloB, pedeparos, 3cce,
VHIUBUYaJIbHOTO [IPOEKTA C
HCII0JIF30BaHNEM HH(DOPMAIIMOHHBIX
TEXHOJIOTUH U TIP.

114

ITpomesicymounana ammecmayus 6
dropme oughpepenyuposarnnozo 3auema

Bcero

342







(OCHOBHBIE 3aKOHBI
XUMUH

DopMyTUpPOBaHUE 3aKOHOB COXPaHEHHST MACChI BEIIECTB
1 IIOCTOSIHCTBA COCTABa BEIIECTB.

VY CcTaHOBKA MPUYHUHHO-CIEICTBEHHOHN CBS3U MEXKIY
coJiepy)kaHUEeM 3TUX 3aKOHOB M HAITUCAHUEM
XUMUYEeCKHX GOPMYIT B YpaBHEHHH. Y cTaHOBKA
HBOJIIOLIMOHHOM CYIITHOCTH MEHIeJIeeBCKOM U
COBpEeMeHHOU (GOPMYJIMPOBOK MEPUOIUIECKOTO 3aKOHA
J1. I. Menneneera. O0bpsacHeHHE (DU3UUECKOTO CMbICTA
CHMBOJIHKU TIEPHUOINUECKON TaOTHIIBI XUMHUYECKHIX
hnemenToB [l M. MenneneeBa (HOMepoB 3/IeMEHTA,
Mepuo/ia, TPYIIbl) U YCTaHOBKA IPUYUHHO-
CJIEICTBEHHOMU CBSI3U M@Ky CTPOCHHEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHUSI CBOHCTB 3JIEMEHTOB U
00pa30BaHHBIX UMH BellleCTB B IepHOJIax U I'PYyIIax.
XapaKTepUCTHKA 3JIEMEHTOB MaJIbIX ¥ OOJIBIINX
MepHOI0B 10 UX IMOJ0XKeHHIO B [lepruoauyeckoit
cucteme . M. Menneneera

OcHOBHBIE TEOPUH
XUMHUU

Y cTaHOBKA 3aBUCUMOCTHU CBOWCTB XMUMHYECKUX BELIECTB
OT CTPOCHMSI aTOMOB 00pa3yIOIINX UX XUMHUYECKUX
BIIEMEHTOB. XapaKTePUCTHUKA BaXXHEUIINX TUIIOB
XUMUUYECKUX CBA3€H U OTHOCUTENIBHOCTH 3TON
THUIIOJIOTHH.

OOBsicHeHHe 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa ¥ CTPOEHHUS KPUCTAIIIUYECKUX PELIETOK.
DopMyIHpOBKa OCHOBHBIX ITOJI0KEHUI TEOPUU
PIIEKTPOIUTUUYECKON NUCCOLMAIIMU U XapaKTepUCTUKA B
CBETE 3TON TEOPHH CBOMCTB OCHOBHBIX KJIACCOB

HCOPTaHUYCCKHUX COCIMHEHUH.
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YUYEBHO-METO/IMYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
MPOT'PAMMBbBI OBINEOBPA30OBATEJIBHOI'O YYEBHOTI'O IIPEIMETA
' OVII.11 XUMUAA

OcBoenne mporpamMmel  o0ieobpasoBarensHoro ydebHoro mnpeamera OVILI11
Xumusgs B OBIIOY «CCXT», peanusyrollee o0pa3oBaTesbHYIO MPOIPaMMy CpPeIHEro
obGiiero obpasosanust B mpenenax ocBoeHust OITOIT CITO Ha 6a3e OCHOBHOrO OOILETO
oOpa3oBaHMsl, KabMHETa XHUMHH C JlabopaTopHeil U 1abopaHTCKOH KOMHATOH, B KOTOPOM
UMeeTCs BO3MOXHOCTE 00ecrneduTh cBOOOAHBIN HOCTYN B MIHTepHET BO BpeMs yuyeOHOTro
3aHATHUS U B TIEPHO]I BHeYy4eOHOMU JesiTeIbHOCTH 00yJaroLuXC .

[Tomelenue KabuHeTa YAOBJIETBOPSET TpeOOBaHUIM CanuTapHo-
SIUAEMHONOTHYeCKUX npaBuil u HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) ocnamieHo
TUIIOBBIM O0OpYIOBaHHEM, YKa3aHHBIM B HACTOSIIMX TpeOOBaHUAX, B TOM 4YHUCIE
CHEIHATM3UPOBAHHON y4eOHOH MeOenblo U CpeACTBAMH OOY4YeHUS, NOCTATOYHBIMHU IS
BBIIIOJTHEHUS TpeOOBaHMH K YPOBHIO TOATOTOBKHU 00YYarOIIHUXCS.

B kabuHere MMeeTcss MYJIbTUMEIUHHOE O0OpyAOBaHHE, MOCPEACTBOM KOTOPOTO
YYAaCTHHUKKA  00pa3oBaTeNbHOTO  Ipollecca MOTYT  IPOCMaTpUBaTh  BU3YAILHYIO
HHOOPMAITHIO MO XUMHH, CO3/1aBaTh MPE3CHTALINH, BUieOMaTeprarbl U T. II.

B coctaB y4eOHO-METOMUYECKOTO M MATEPHAIBHO-TEXHUYECKOTO OCHAIIEHUS
KabMHeTa XUMUHU BXOIAT:

. MHOTOGhYHKIIMOHATBHBIN KOMIUIEKC IIpernojaBaTens;
. HaTypaJibHble 0ObEKThI, MOACIH, TPUOOPHI XU HAOOPHI AJI IOCTAHOBKH
JIEMOHCTPAITHOHHOTO ¥ YYEHUUECKOTO dKCIIEPUMEHTA;
. NeYaTHbIe U DKPaHHO-3BYKOBBIE CpeIcTBA 00yUeHHUS,;
. CpeNICTBa HOBBIX HMH(MOPMALIMOHHBIX TEXHOJIOTH;
S PEaKTHBBI;
ie MIepEeYHH OCHOBHOMW U JIONIOJHUTENBbHOHN yueOHOH TUTEPaTypHI;
I . BCIIOMOTraTeIbHOe 000pYyI0BaHHE U UHCTPYKIIUH;
L. OUOTHOTEYHBINA (DOHS.

B 6ubnuoTedHpii (GoHA BXOAAT yUYeOHUKH M yueOHO-METOJUYECKHE KOMILIEKTHI
(YMK), pekoMeH1I0BaHHbIe WX JOMYINEHHbIE IS UCIIOJIb30BAHUS B IPOQECCHOHATIbHBIX
o0pa3oBaTebHBIX OpraHH3alUIX, PeATU3YOUX 00pa30BaTeIbHYIO IPOrPaMMy CPEHETO
o6utero obpazoBanust B npeaenax ocBoeHus OITOIT CITO Ha ©a3e oCHOBHOTO 0OILETO
obpa3oBaHus. _

buGnuoTeunsrit GoHmx MoOXxeT OBITH JAOMOJHEH XHMHYECKOW 3SHUHUKIONENUeH,
CIIpaBOYHUKAMH, KHUTAMH IS YTEHUS [0 XUMUHU.

B mpouecce ocBoeHuss mporpaMmbl yueOHOW AMCIHHUIIIMHBI «XHMHS» CTYIEHTHI
JIOJDKHBI UMETH BO3MOXXHOCTD JIOCTYIA K 3JIeKTPOHHBIM yUeOHBIM MaTepHalaM M0 XUMHH,
UMEIOIKMMCST B CBOOOMHOM JocTyne B ceTd VIHTepHer (37€KTpOHHBIM KHHUIam,
MpakTHKyMaM, TectaMm, matepuaiam EI'D u ap.).

! PEKOMEHAYEMAS JIUTEPATYPA
' ns cTynenTon
- Tabpuenan 0.C., Ocmpoymos H.I. Xumus ansa npodeccuit U crenuanbHOCTeH

TEXHUIECKOTO MPOMUIIS: YIeOHHK /IS CTYA. YUPEeXIeHUH cpel. npod. oOpazoBanus. - M.,
2014.
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| Iabpuenan 0O.C, Ocmpoymos H.I., Ocmpoymosa E.E. u 0p. Xumus uans
npodeccuii U CNeUabHOCTEH ecTeCTBEHHO-HAy4YHOTo Mpoduisa: y4eOHUK M7 CTY..
yupexaeHuit cpen. mpod. obpazosanus. - M., 2014.

T'abpuenan O.C., Ocmpoymos H.I. Xumus s npodeccuil U clelHaJbHOCTEH
COLIMaTbHOPKOHOMMUYECKOTO W TyMaHUTapHoro mnpoduied: ydeOHUK [ CTy..
yupexaeHuit cpen. mpod. oopazosanus. - M., 2014.

T'abpuensan O.C., Ocmpoymos H.I'., Cnaokos C.A., Jopogheesa H M. TlpakTukym:
yueb. mocoOue s CTyA. yupexaeHu# cpen. npod. obpazopanus. - M., 2014.

Tabpuenan 0O.C., Ocmpoymos H.I., Cnaokos C.A. Xumus: mnocobue A
noarotoBku Kk EI'D: yueb. mocobue uis CTyA. yupexaeHui cpea. npod. odpa3oBaHus. -
M., 2014.

Taopuensan O.C, Jlvicosa I'.I. Xumusi. TecTbl, 3ajaud U YHpaxKHEHUs: y4eO.
nocoOue I CTY. YUPSKISHUN cpell. mpod. obpa3osanus. - M., 2014.

| Epoxun IO.M., Kosanesa H.b. Xumus nns mpodeccuii M CHEUAIBHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAy4yHOro MNpoduieil: ydyeOHUK s CTYHd. YYpEeXAEeHUH
cpen. npod. obpazoBanus. - M., 2014.

| Epoxun KO.M. Xumus: 3amauyd U yIOpaxHeHHUs: ydeb. mocobue s CTyA.
yupexxaeHu#t cpen. nmpod. obpazosanus. - M., 2014.

Epoxun FO.M. COOpHUK TeCTOBBIX 3aJlaHUH MO XUMHUH: yueb. mocobue A CTY..
yupexaeHuit cpen. npod. obpazosanms. - M., 2014.

Epoxun 0. M., Kosanesa H. b. Xumus nna npodeccuil U crenualbHOCTEH
TEXHUYECKOTO MPOodHIs. DIEKTPOHHLIN yueOHO-MeTOANYECKUH KoMILIeKc. - M., 2014.

! Cnaokos C. A, Ocmpoymos H.I'., I'abpuenan O.C, Jlykvanosea H.H. Xumus nis
npodeccuii U cHelUalbHOCTEH TEeXHUYECKOro MNpoduiis. IJEKTPOHHOE IPHUIIOKEHUE
(anekTpoHHOE yuebOHOe u3JlaHue) IS CTYH. YUpexkaAeHUH cpen. npod. obpasoBaHus. - M.,
2014.
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®enepanbHblil 3akoH OoT 29.11.2012 No 273-®3 «O6 ob6pazoBanuu B Poccuiickoi
Qenepanuun».

IIpukas MunucrepctBa obpazoBanuss U Haykd P®D ot 17.05.2012 No 413 «O6
YTBEPXKACHUH PelepabHOTO TOCYJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAAapTa CPETHETO
(momHOro) 061IeTO 0OPA30BAHUY.

! Ilpukaz MuHuctepctBa oOpasoBaHus U Hayku P® ot 29.12.2014 Ne 1645 «O
BHECEHMH M3MeHeHuH B [Ipuka3z MunuctepctBa obpazoBanus u Hayku PO ot 17.05.2012
Ne 413 “O6 yrBepxJeHNMH (enepalbHOIO TOCYAapCTBEHHOTO 00pa3oBaTeILHOIO
CTaHJapTa CpeAHero (MosHoro) obIero o6pa3zoBaHus’ ».

ITucemo JlenmapraMeHTa rocyAapcTBEHHOH MONUTHKU B cdepe MOATOTOBKHM paboumx
kagpoB ¥ JIITO Munobprayku Poccunm ot 17.03.2015 No 06-259 «PexoMeHmaluu o
OpraHu3ali¥ IIOJIyYeHUs CpeJHero obmero obpa3oBaHuUsi B IIpeleax OCBOSHHS
00pa30BaTeNbHBIX IIPOrPaMM CpemHero Mpo(ecCHOHANILHOro o6pa3oBaHMs Ha 0Oaze
OCHOBHOTO OOLIEro 00pa3oBaHUs ¢ y4eTOM TpeOOBaHM (elepanbHBIX FOCYAapCTBEHHBIX
00pa30BaTebHbIX CTAaHAAPTOB U MOJy4aeMo pohecCHn WM CIENHMAIbHOCTH CPETHErO
Ipo(deCCHOHATILHOTO 00pa30BaHus». '
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