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[NOACHUTEJIBHAA 3AIINCKA

[Tporpamma o6meoOpa3oBarensHol yueOHoW auciuiuinHa [1/1.02 Xumus npeanasnadena amis
M3Y4YEeHUs XUMHHU B NpodeccuoHalbHbIX 00pa3oBarenbHbix opranuzamnusax CIIO, peanusyronmx obpa-
30BaTeNbHYIO MPOTrpaMMy CpEAHEro o0miero oOpa3zoBaHus Ha 0aze OCHOBHOIO OO0IIEro 0Opa3oBaHUS
MIPY MOJATOTOBKE CIEIMAIMCTOB CPEHEr0 3BeHa Mo crenuaibHocty 36.02.01 Berepunapusi.

[Iporpamma paszpabdorana Ha ocHoBe TpeboBanuii ®I'OC COO, npeabsaBIIeMbIX K CTPYKTYPE,
COJIEpKAHUIO U pe3yibTaTaM ocBoeHHs yueOHol auctuminabl [1]].02 Xumus, B coorBeTcTBUH C Pe-
KOMEHJIAIMSIMUA TI0 OpPraHU3alMy TOJYYeHHUs] CPEeTHEero oOIIero oOpa3oBaHMs B IMpeneinax OCBOCHHS
00pa30BaTeNbHBIX IPOTPAMM CPETHETO MPOdECCHOHATHFHOT0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro
o0Opa3oBaHMs ¢ y4eTOM TpeOoBaHMi (enepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB U
noJiydaeMoil mpodeccuu Uiu CreuuanbHOCTH CpelHero npodeccuoHaibHoro odpa3zoBaHus (IMCHMO
JlemapramMeHTa rocy1apCTBEHHOW MOJIMTUKHU B cepe moaAroTroBku padbounx kajapos u JAI1IO Munobp-
Hayku Poccuu ot 17.03.2015 Ne 06-259).

Copepxanue nporpammsbl [1]1.02 Xumust HampaBaeHO Ha JOCTHXKEHUE CIETYIOMINX LeJIei:

« ®opmMmupoBaHue y OOy4YaIOIIMXCS YMEHHS OLEHMBAThb 3HAYUMOCTb XMMHYECKOTO 3HAHUS JUIS
KaXKJ0r0 YeJIOBEKa,

* (QopmupoBaHue y 00y4aromuxcs HeI0CTHOrO MPECTABIECHUS O MUPE U POJIU XUMUHU B CO3JIaHUU
COBPEMEHHOM €CTEeCTBEHHO-HAYYHOH KapTUHBI MHUPA; YMEHHS OOBACHATh OOBEKTHI U TPOIECCHI
OKpYKarollel JAelCTBUTEIbHOCTU: MPUPOTHOM, COLMATBHOMN, KYIbTYPHON, TEXHUUYECKON Cpepbl,
— HCIIOJNIB3Ys JJI TOT0 XUMUYECKHE 3HAHMUS,

* pasBHUTHE Yy O0yYarOMIMXCsA YMEHUH paznuyath (akThl U OLEHKU, CPAaBHUBATh OIICHOYHBIE BBIBO-
IIbl, BUJIETh UX CBSI3b C KPUTEPHUSIMU OLICHOK U CBSI3b KPUTEPUEB C OIPEICICHHON CUCTEMOM 1IeH-
HOCTEH, (HOpMYyTHPOBATH U OOOCHOBHIBATH COOCTBEHHYIO MTO3UIIHIO,

* npuoOpeTeHrne 00ydaroIMMUCS OMNbITa Pa3HOOOPA3HOM /EATENbHOCTH, TIO3HAHUS U CaMOIIO3Ha-
HUS; KJIIFOUEBBIX HABBIKOB, IMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJI Pa3IMUHbIX BUOB JIEATEIb-
HOCTH (HAaBBIKOB pEIlIEHUs MpoOsieM, MPUHATHUS pElIeHM, IoUcKa, aHanu3a U o0pabOTKU HH-
(dbopMaIui, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPCHHIA, COTPYIHUYECTBA, 0E€30IIaCHOTO
oOpallieHus ¢ BEIeCTBaMU B TTOBCETHEBHOM JKU3HH).

B nporpammy BKITIOUEHO COJIep’KaHUe, HAMIPaBICHHOE HA (OPMHUPOBAHUE Y CTYIEHTOB KOMIETCHIIHIA,
HEOOXOUMBIX ISl KAYECTBEHHOT'O OCBOCHHS MTPOTPaMMBbl TIOJITOTOBKU CIIEIIUATICTOB CPEAHETO 3BEHA
(ITMCC3)no cnenuansuoctu 36.02.01 Betepunapus Ha 6a3e 0CHOBHOTO 00111ero 00pa3oBaHUsI.

[IporpaMmMa MOKET HMCNONb30BAThCS IPYTMMH MPO(ECCHOHAIBHBIMU 00pa30BaTEIbHBIMU Op-
TaHU3AIMSIMU, PEATTU3YIOMUMH 00pa30BaTEIbHYIO TPOrpaMMy CpeHero oo1ero oopazoBanus Ha 6a3e
OCHOBHOTO 00111ero oopazosanus B peaenax ocBoerus [HIICC3 no cnemmansuoctu 36.02.01 Berepu-
HapUs.

B pazgene nporpammsel «Conepkanue yueOHON AUCHUILIMHBDY KYPCHBOM BBIJCNICH MaTepHall,
KOTOPBIA MPU U3YUYEHUU XUMHH Kak 0a30BOM, Tak U MPOQHUILHON y4eOHON AUCHIUIUIMHBI, KOHTPOIIO
HE TIOJIEXKUT.



MECTO YYEBHOH JJUCLIUIIMHBI B YYEEHOM ITJTAHE
B yuebGHOM muiaHe mporpamMmbl MOJATOTOBKU CHELHATMCTOB CPEIHEro 3B€Ha IO CHEIHalIbHO-

ctr36.02.01 Berepunapus yuebnas aucuurnuHa [1]].02 Xumust BXOOUT B cocTaB 00111e00pa3oBaTeb-
HBIX YY9EOHBIX JUCIUTUINH.

PE3YJIbTATBI OCBOEHM YUEBHOM JUCIIMITJIMHBI
OcBoenne coneprxkanus yueOHo nucuurumabl [1/].02 Xumus obecrieynBaeT JOCTHKCHHE CTY-

ACHTaMHU CICAYIOIUX PE3YIbTAaTOB:

>

JUYHOCMHbBIX .

YyBCTBO TOPAOCTM M YBAXKECHUS K HMCTOPUM U JOCTHXKEHUSAM OTECYECTBEHHOM XHWMHUYECKOU
HayK{; XUMHUYECKHA TPAMOTHOE TIOBEJICHHUE B MPOPECCUOHATHHON JEATEIHLHOCTH U B OBITY MPH
oOpaleHuu ¢ XMMUYECKIMHE BEIIECTBAMH, MaTepHalaMy U TIPOIECCAMH;

TOTOBHOCTbH K TMPOJODKCHHUIO 00pa30BaHUs U IMOBBIIMICHUS KBaTU(UKAIIMKH B U30paHHOM Ipo-
(heccHOoHaTBHOU ACSITENFHOCTH U OOBEKTHBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMIICTCHIIUN B
ITOM;

YMEHHUE HCMOJIb30BATh JOCTHKEHUSI COBPEMEHHOM XMMHUYECKON HAYKHM U XHUMHUYECKHX TEXHO-
JIOTUH JUIS TOBBIIIEHUSI COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO Pa3BUTHS B BBIOpaHHOI mpodeccu-
OHAJILHOM JIeATSIIHHOCTH;

® Memanpedmemublx:

>

HCIIOJIb30BAHUEC PA3JIMYHBIX BHI0B MMO3HaBaTEIbHON ACATCIIBHOCTH MU OCHOBHBIX HMHTCJUICKTY-
aNbHBIX Orepanuii (IIOCTAaHOBKHU 331a4u, GOPMYJIMPOBaHHs THIIOTE3, aHAIN3a M CHHTE3a, CPaB-
HEHUA, O606HICHI/I$I, CUCTCMATHU3allu, BBIABJICHUA IMPUYUHHO-CIICACTBCHHBIX CB?I3€I>1, IIOHUCKa
aHAJIOrOB, (POPMYIIUPOBAHUS BHIBOAOB) [UISl PELICHHS ITOCTABICHHOI 3a/1au¥, IPUMEHEHUE OC-
HOBHBIX METOJIOB MO3HaHUS (HAOJIO/EHUS, HAYYHOI'O SKCIIEpUMEHTA) JJIsl U3YYEHMs pa3iiny-
HBIX CTOPOH XMMHYECKUX OOBEKTOB M IPOIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOIMMOCTD
CTaJIKUBATHCS B PO ECCHOHATIBHOM cdepe;

UCIIOJIb30BAHUE PA3IMYHBIX MCTOYHHKOB JUIS MOJTYYCHHUS] XUMUYECKOH MH(pOpMAILUK, YyMECHHUE
OLICHUTh €€ JIOCTOBEPHOCTH JJISi JOCTHKEHHUS XOPOLIUX PE3YylbTaTOB B NMPOQeCCHOHAIBHON

chepe;

* npeomMemHbIxX:

YV VWV VY

Y

c(OPMUPOBAHHOCTbH MPEACTABIECHUI O MECTE XUMHUH B COBPEMEHHON HAyYHOW KapTHHE MUPA;
MOHMMaHHE POJIM XUMHHU B (POPMUPOBAHUM KPYro30pa U (PyHKIIMOHAILHONW IPaMOTHOCTH Yelo-
BEKa JUIs PELICHUS IPAKTUYECKUX 3a]1a4;

BJIaJICHUE OCHOBOIIOJIATAIOIIMMHA XUMUYECKUMHU MOHATUSAMHU, TCOPUSMHU, 3aKOHAMU U 3aKOHO-
MEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTUEN U CUMBOJIMKOM;

BJIaJICHHE OCHOBHBIMM METOJIaMH HAY4HOT'O TMO3HAHUS, MCIOJIb3YyeMbIMH B XMMHHU: HaOIroze-
HUEM, OIIMCaHUEM, U3MEPEHHEM, IKCIIEPUMEHTOM; YMEHHE 00pabaTbIiBaTh, OOBICHITH PE3YJib-
TaThl MPOBEJCHHBIX OIBITOB U JI€NaTh BBIBOJIbI; TOTOBHOCTb M CIIOCOOHOCTH NPUMEHSTH METO-
Jbl TIO3HAHUS TIPYU PELICHUH IIPAKTUYECKUX 3a/a4;

c(OPMHPOBAHHOCTh YMEHHUS JJaBaTh KOJMUYECTBEHHBIE OLIEHKH M MPOU3BOIUTH PAacueThl MO XH-
MUYECKUM (OopMyJiaM U YPaBHEHUSIM;

BJIaJIEHHE MTPABUIAMU TEXHUKU 0€30MaCHOCTHU MPHU MCIIOJIb30BaHUHU XUMUYECKUX BEILECTB,;
c(OpMUPOBAHHOCTh COOCTBEHHOM MO3UILIMK MO OTHOUICHHIO K XUMUYEeCKOoW MH(pOpMaluu, 1mo-
JIly4aeMOH U3 pa3HbIX UCTOYHUKOB.



COJIEPXXAHUE YYEBHOM JUCIATIIMHBI
EcTtecTBeHHO-HayuHbIN TPOdQHIIE PO ECcCHOHATBHOTO 00pa30BaHUS

Bsenenue
Hayunble MeToAbl O3HAHMS BEIIECTB U XMMHUYECKHX sIBJIeHUI. Poib skcneprMeHTa U TEOpUH B XU-
Muu. 3HadeHue xuMuu npu ocBoeHmu mpodeccuit CIIO m cmemmanpHOcTel CIIO ecTecTBEeHHO-
HAy4YHOTO MPOoQIs MPo(hecCHOHATLHOTO 00pa30BaHU.
1. Oprannyeckass XuMus
1.1 Ilpeomem opeanuueckoil xumuu. Teopus cmpoeHus OpeaHu4ecKux coeOUHeHUll
IIpenmer opranmveckoii xumuu. [lonarue 00 opraHM4YeCKOM BEIECTBE U OPraHUYECKON XHMHH.
KpaTkuii ouepk ucTopuu pa3BUTHs OpraHUYECKOW XUMHMU. Butanusm u ero xpymenue. OcobeHHoctu
CTPOECHUS OPTraHUYECKUX COeTMHEHUN. KpyroBopoT yriepoaa B mpupo/e.
Teopusi ctrpoeHusi opranudeckux coennHennii A.M.bytieposa. [Ipeanocsuiku co3ganus TeOpUu
cTpoeHuss. OCHOBHBIE MOJI0KEHU Teopuu cTpoeHuss A.M.byTtiepoBa. XuMuueckoe CTpOCHHE U CBOM-
CTBa OpraHudYeckux BemecTB. [lorstre 00 m3omepuu. CrocoOsl 0TOOpPaKEHUS CTPOCHHS MOJIECKYIIBI
(popmynsl, Monenu). 3HaueHue Teopun A.M.byTiiepoBa 15 pa3BUTHSL OPraHUYECKONH XUMHUHU U XMUMHU-
YEeCKUX IMPOTHO30B.
Crpoenue aTtoMa yriiepoa. DIEKTPOHHOE 00JIaKO M OpOuTalb, S- U p-OpOUTAIU. DJIEKTPOHHBIE U
AJIEKTPOHHO-Tpaduueckue GopMyIiIbl aTOMa yriiepoja B OCHOBHOM U BO30YXKIEHHOM cocTostHUAX. Ko-
BaJICHTHAS] XMUMUYECKasl CBS3b U €€ KIACCHU(UKALUS 10 CIOCO0y MepeKphIBaHusl opOuTaiel (6- u m-
cBs3u). [lonstue rubpumuzanuu. Pasnuynaple TUmbl rubpuau3anuu U (GopMa aTOMHBIX OpOUTaleH,
B3aMMHOE OTTaJKMBaHUE THOPHUIHBIX OpOUTANIEH U X PACIIONIOKEHHUE B IPOCTPAHCTBE B COOTBETCTBUU
C MUHHUMYMOM 3Hepruu. I'eomeTpuss MoJeKyJ BElecTB, 0Opa30BaHHbIX aTOMAaMHU YIJIEpoJia B pa3ind-
HBIX COCTOSTHUSIX TMOpUAN3AIINH.
Kaaccudukanus opranumyeckux coeamnenuii. Kmaccudukanus opraHndeckux BEIIECTBB 3aBUCH-
MOCTH OT CTpOoeHus yriaepoanoi uenu. [lonarue dpynkunonansnoit rpymnmsl. Knaccuduxkanus opranu-
YEeCKUX BEILECTB MO0 TUNY QYHKIMOHAIBHON IPYIIIHI.
OCHOBBI HOMEHKJIATYPbI OPraHUYeCKUX BellecTB. TpuBHaNbHbIe Ha3BaHUs. PalmoHanbHas HOMEH-
KJaTypa kak npeamectseHHuna HomeHnkiaatypsl IUPAC. Homenknarypa IUPAC: mpuniuns! o6pa3zo-
BaHUS Ha3BaHMH, CTApPIIMHCTBO (PYHKIIMOHAIBHBIX TPYII, UX 0003HaueHue B mpedukcax u cyddurcax
Ha3BaHMM OpPraHUYECKUX BEILECTB.
Tunbl XuMHYecKHX CBsi3ell B OPraHMYecKUX COeIMHEHUsX U cnocodbl ux paspoiBa. Kinaccuduka-
IIUS] KOBAJICHTHBIX CBSI3€H MO 3JIEKTPOOTPULIATEILHOCTH CBS3aHHBIX aTOMOB, CIIOCO0Y MEpeKpbhIBAHUS
opOuTanei, KpaTHOCTH, MeXaHU3My 00pa3zoBaHMs. CBA3b MPUPObI XUMUYECKOM CBSA3M C TUIIOM KpHU-
CTAJUTMYECKON PELIeTKH BEIIEeCTBAa U €ro (PM3NYEeCKUMHU CBOWCTBaMHU. Pa3pbhlB XMMUYECKON CBS3M Kak
nporecc, oOpaTHbI ee 00pa3oBaHUIO. ['OMOTUTHUECKUIA U TeTEePONIMTUYECKUIN pa3phIBbl CBS3EH, MX
COIIOCTaBJIEHHE ¢ OOMEHHBIM U JIOHOPHO-AaKLENTOPHBIM MEXaHW3MaMHU uX oOpa3oBanus. [lonsarue
CBOOOJTHOTO pajifKalia, HyKJI€OPHIbHON U 3JeKTPO(PUILHON YaCTHIIBI.
Kaacenpukanusi peakuuii B oprannyecko xuMuM. [loHsATHE O THIIaX MU MEXaHM3Max pEaklyil B
oprannueckoil xumun. CyOcTpar u pearent. Kiaccupukanusi peakuuii 1o U3MEHEHHIO B CTPYKTYpe
cyOcTpara (mpucoeIuHEeHNe, OTIIEINICHHE, 3aMellIeHre, N30-MepHU3allysl) U TUITy peareHra (paaukaib-
HbIE, HyKJIeOpUIIbHBIE, IeKTpodmibHbIe). Peakunu npucoenunenus (A, Ag), snumunupoBanus (E),
3amenieHus (Sgr, Sy, Sg), m3oMepu3anuu. PasHOBUIHOCTH peaknnii KakJIOTO THUIIA: THAPUPOBAHUEC H
JeTUpUpPOBaHKe, TaJOreHUpPOBaHUE M JAETajloreHUpOBaHHUE, TUApaTalus W Jerujaparanus, THAPO-
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raJIOTEHUPOBAHUE U JCTUAPOTaIOr€HUPOBAHUE, MOJUMEPHU3ALMS U TOJUKOHEHCALUS, Meperpymnu-
poBka. OCOOEHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI B OPraHNn4eCKOl XUMHUH.
CoBpeMeHHbIE NIPeACTABJICHUS 0 XUMHYECKOM CTPOCHUHM OPraHMYeCKHX BelleCTB.
OcHoBHbIE HanpaBiieHUs1 pa3BUTusa Teopun crpoeHuss A.M.bytiepoBa. M3omepusi opraHu4eckux Be-
miecTB U ee BUAbl. CTPYKTypHas M30MEpHs: MEXKKIACCOBasl, YIJIEPOJIHOIO CKeJleTa, MOJI0KEHUST KpaT-
HOM CBA3M W (QYHKIMOHANBHOW rpynnbl. [IpocTpaHcTBEeHHAs M30MepHs: FreOMETpUYecKas U ONTH4e-
ckas. [lonsiTne acumMMeTpudeckoro neHtpa. buosornueckoe 3Ha4€HHE ONTUYECKON n3omepuu. Bia-
MMHOE BJIMSIHHE€ aTOMOB B MOJICKYJaX OPraHWYECKUX BEIIECTB. DIIEKTPOHHBIE A(P(PEKTHl aTOMOB U
ATOMHBIX TPYII B OPTraHMYECKUX MOJIeKynax. WHAYKIMOHHBIA YPQEKT, MOTOKUTEIHHBIA U OTPHIIA-
TEIBHBIN, ero 0coOeHHOCTH. Me3oMepHbIi 23hdekT (3P dekT conpskeHus ), ero 0COOCHHOCTH.
Hemoncmpayuu
Komnnexuun oprannueckux BEIIECTB (B TOM YMCIIE JICKAPCTBEHHBIX MPENapaToB, KpacuTesei), MaTepu-
aJioB (MIPUPOJHBIX U CUHTETUYECKUX KAay4YyKOB, IJIACTMACC W BOJOKOH) W W3JENTUN U3 HUX (HUTEH,
TKaHEH, OTJICJIOYHBIX MaTEPHAIIOB).
Mopnenu monexkyn CHa, CoHa, CoHa, CsHg, CH 30H — mapoctepkHeBbie 1 00beMHbIe. Monenn oT-
TaJKWBaHUS THOPUIHBIX OPOUTAJICH C IIOMOIILIO0 BO3YIITHBIX IIIAPOB.
B3auMozeiicTBre HaTpHs C 3TAHOJIOM M OTCYTCTBUE B3aUMOJICUCTBUS C IUITUIIOBBIM 3(PUPOM.
OnbIThI, MOATBEPKAAIOIIME HATNYNE (PYHKIIMOHAIBHBIX TPYIII Y COSAMHEHUN Pa3IMYHbIX KIIACCOB.
Jlabopamopuutii onbim
N3roroBneHue Moaeneil MOJIEKYJ — MPEACTABUTENEH PA3JIUMYHBIX KJIACCOB OPraHMYECKHUX COEHUHE-
HUH.
Ilpakmuueckue 3anamus.
Oobnapy>keHue yriiepoja 1 BoJ0po/ia B OPraHUUECKOM COSIMHEHHH.
Oo6Hnapy>xenue raioreHoB (poba beinpinreiina).

1.2. Ilpedenvuvie yene6000poobi
T'omonornuecknii psaja ankanoB. [lonstue 06 yrneBonopoaax. OcoOEHHOCTH CTPOCHHUS MpeaeIbHBIX
yII€BOJAOPOAOB. AJIKaHbl KaK MPEACTABUTENM MPEENbHBIX YII€BOAOPOAOB. DJIEKTPOHHOE U MPO-
CTPAHCTBEHHOE CTPOCHHE MOJICKYJIBI METaHa W JIPYTUX aJKaHOB. ['OMOJOTHYECKUU PsIi U U30MEpUs
napaduHoB. HopManabHOE M pa3BETBICHHOE CTPOCHME yriaepoaHou menu. HoMmeHkmarypa ajqkaHoB U
ANKUJIBHBIX 3aMecTuTeNne. Gu3nuecKkue CBOMCTBA alKaHOB. AJIKaHbI B IPUPOJE.
Xumuyeckue cBOMCTBa ajJKkaHOB. PeaknunSg-tuna:ranorenuponanue(padborsiH.H.CemeHoBa), HUT-
poBanue o KonoBasioBy. MexaHu3M peakiuu XJIOPUPOBAHUS AJKAHOB. Peakiuu neruapupoBaHUs,
TOpEHUs, KaTaTUTHYECKOTO OKUCIICHUS aKaHOB. KpeKHHT ajKkaHOB, pa3IMyHbIe BUIbI KPEKUHTA, PU-
MEHEHHE B MPOMBIIIIEHHOCTH. [IMpoau3 u KOHBepcHs METaHa, U30MepU3aIUsl aTKaHOB.
IIpumenenne u cnocoObl MoJaydeHUs: ajakaHoB.OO0nacTu TMpUMEHEHHUs ankaHOB.[IpoMbIlIIEHHBIE
CIOCOOBI TTOJIYYCHHS aJTKAaHOB: TOJIYYCHHUE U3 PUPOAHBIX UCTOYHUKOB, KPEKUHT TTapauHOB, MOTyde-
HU€ CHHTETUYECKOTO OCH3MHA, Ta3u(pUKaIMsl YIJis, THAPUPOBAHUE alTKaHOB. JIabopaTopHbIie CIIOCOOBI
MOJTyYEHHs aKaHOB: cUHTE3 Bropiia, 1ekapOoKCUIMpoBaHue, THAPOIN3 KapOuia allfOMHHHSL.
Huxnoankanel.'oMonornyeckuil psa 1 HOMEHKIATYpa [UKIOATKaHOB,uX obmasidopmyna. [lonsarue
0 HanpsHKEHUUW HUKIIa. M3oMepust UKII0aIKaHOB: MEXKIIACCOBasi, YIJIEPOJHOIO CKeJleTa, FTeOMETpruye-
ckas. [lonydenue u ¢usmyeckue cBOMCTBA IUKIOAIKAHOB. XHMHUYECKHE CBOMCTBA IIMKJIOAIKAHOB.
Crennuka CBONCTB IHMKJIOAIKAHOB C MallbIM pa3MepoM Iukia. Peakiuu MpUCOSIUHEHHS U PajiH-
KaJIbHOTO 3aMEIICHUSI.
Hemoncmpayuu



Mogenu MoJeKys1 MeTaHa, JPYTruX ajKaHOB, Pa3MUYHBIX KOH(opMaiuil nukiorekcana. PactBopenue
napadrHa B OCH3MHE ¥ UCTIAPEHUE PACTBOPHUTEIIS U3 CMECH.
ITnaBnenue napaduHa U €ro OTHOIIEHUE K BOJE (PaCTBOPUMOCTb, INIOTHOCTh, CMAYMBAHUE).
Paznenenue cmecu GeH3MH—BOAA C TIOMOUIBIO JICIUTEIBHOW BOPOHKH.
I'openue merana, mponan-0yTaHOBOM cMmecH, mapaduHa B YCIOBHUSIX M30bITKA U HEAOCTATKA KHUCIOPO-
na.
B3peiB cMecn MeTaHa ¢ BO3yXOM U XJI0poM. BoccTaHOBIEHHE OKCUIOB TSAXKEIbIX METAJUIOB napadu-
HOM.
OTHolIEHNE IMKIIOTeKCaHa K OPOMHOM BOJIE M pacTBOPY II€pMaHraHaTa Kajus.
Jlabopamopuuvie onvimot
H3roroBnenune Moaenel MOJIEKyYJI aJIKaHOB U TaJIOT€HAJIKaHOB.
NzroroBnenune mapaduHUPOBAHHOW OyMaru, UCIBITAHUE €€ CBOWCTB: OTHOIICHHUS K BOJIC U JKHUPaM.
OOHapyxeHue BOJbI, Ca’K, YIIIEKUCIOr0 ra3a B IPOAYKTax ropeHus cBeurd. O3HaKOMIIEHHE CO CBOWA-
CTBAMHU TBEPJbIX MapapUHOB: IUIABJIEHUEM, pACTBOPUMOCTBIO B BOJIE U OPraHUYECKUX PACTBOPUTEIIAX,
XUMHUYECKOH MHEPTHOCTHIO (OTCYTCTBUEM B3aUMOJCHCTBUS ¢ OPOMHOI BOJOH, pacTBOpaMM NEpMaH-
raHara Kajaus, TUApOKCUa HATPUS U CEPHOU KUCIIOTBHI).
Ilpakmuueckoe 3anamue
[TonyyeHue MeTaHa U U3y4EHHUE €ro CBOMCTB: TOPEHUs, OTHOLIEHUS K OPOMHOM BOZIE U pacTBOpPY Iep-
MaHI'aHaTa Kajus.

1.3. Dmunenosvie u ouenogule y21e6000po0bl
TI'omonornueckuii psaa aaKeHOB. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl 3TUJICHA U
aJIkeHoB. ["'omMonornyeckuii psa u obuas ¢popmysa ajkeHoB. M3oMepHst 3STUICHOBBIX YIJIEBOIOPO/IOB:
MEXXKJIACCOBasi, YIJIEPOJHOIO CKeJeTa, MOJO0XKEHUs KpaTHOHM cBs3M, reomerpuueckasi. OcoOeHHOCTH
HOMEHKJIATYpbl STHWJICHOBBIX YIJIEBOJOPOAOB, Ha3BaHUS BaKHEWIIMX paaukaioB. dusnueckue cBoii-
CTBa AJIKEHOB.
XHuMHYecKHe CBOMCTBA AJTKEHOB. DJIEKTPOPUIbHBIA XapakTep peakluil,CKIOHHOCTh K peaklUsIM
NPUCOETUHEHNUS, OKUCIIEHUS, ToauMepu3auu. [IpaBuno MapKkoBHUKOBA M €0 3JIEKTPOHHOE 000CHO-
BaHue. Peakiuu rajoreHMpoBaHUs, THAPOTaIOreHUPOBAHUS, THAPATAIMY, THAPUPOBAHUA. MexaHu3m
Ag-peakuuii. [Tonsitue o peakuusax noaumepusanuu. ['opeHne aakeHoB. Peakiium okucaeHus B MATKUX
U JKECTKHUX ycloBUsX. Peakuus Baruepa u ee 3HaueHue 11 0OHApY)KEHUSI HENPEJENbHBIX YIIIEBOI0-
POJIOB, MOIY4YEHHUS NINKOJIEH.
IIpumeneHnne u cnocodbl MOJy4eHHs aaKeHOB .licnonp30BaHne BBICOKOM peaklMOHHON CIOCOOHO-
CTH aJIKEHOB B XMMHUYECKOM NMpoMmbllIeHHOCTH. [IprMenenne stunena u nponuieHa. [IpoMplieHHbie
CocoOBl MOJYYEeHHUsI AIKEHOB. Peakuuu AeruipupoBaHus U KpeKUHIa ankeHoB. JlabopaTopHsle crio-
COOBI MOTYYEHHS AJIKEHOB.
Aaxanauensl.[loHsTie 1 KIaccu@uUKanus TUEHOBBIX YIIIEBOJAOPOJOB MO B3aHMHOMY PacIOJIOKEHUIO
KpaTHBIX cBs3eil B MoJiekyse. OCOOEHHOCTH AJIEKTPOHHOIO M IPOCTPAHCTBEHHOTO CTPOEHUS COMpsi-
KEHHBIX AUEeHOB. [loHATHE O TM-dneKTpoHHOW cucTteMe. HomeHknaTypa AMEHOBBIX YIIIEBOJOPOIOB.
OCOoOEHHOCTH XMMHUYECKHX CBOWMCTB COIPSDKEHHBIX JMEHOB KaK CIEIACTBHE UX DJIEKTPOHHOTO CTPOE-
Hus. Peakuuu 1,4-npucoeaunenus. [lonumepusanus nueHoB. CrocoObl MONyYeHUsl TUEHOBBIX YIJle-
Bos0poa0B: padoTsl C.B.JIebeneBa, neruapupoBaHue aTKaHOB.
OcHOBHbBIC NOHATHSI XUMHHM BBICOKOMOJICKYJISIPHBIX COeIMHEHHH (HAa MpuMepe NMPOAYKTOB MO-
JIMMEpPH3alMu AJKEeHOB, AJKaJHCHOB M HX raJoreHNnpou3BOAHBIX).MoOHOMEp,IONUMED, PEAKIIMS
MOJINMEPU3AIIH, CTETIEHb MOJIMMEpPU3allii, CTPYKTYpPHOE 3BeHO. THIbI MOJIMMEPHBIX Leneil: JuHe-
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HblE, pa3BeTBIEHHBIE, clinThIe. [loHsATHE O cTepeoperynsapHbIx nonuMepax. [lonnmeps! Tepmora-
CTUYHBIE M TepMOpeaKkTUBHbIE. [IpeacraBnenue o muactmaccax u snacromepax. [lommaTunen BeICOKO-
ro ¥ HU3KOTI'O JIaBJIEHHUs, €ro cBoMcTBa U npuMeHenue. Katanuzarops! Llurnepa—Harra. [Toaunponu-
JIeH, ero MpUMEHEHHE U CBOIcTBa. ['anorencoepsxamue noaumepsl: TeioH, noauBuHWIXI0pU. Ka-
YUyKH HaTypalbHbIA U cuHTeTHYecKue. Comomumepsl (OyTaaueHCTUPONIBbHBIN Kaydyk). Bynkanuzanus
KaydyKa, pe3uHa 1 S00HUT.
Hemoncmpayuu
Mogenu MoJIeKyl CTPYKTYPHBIX M IIPOCTPAHCTBEHHBIX M30MEPOB AJIKEHOB U ajnkaaueHoB. Koynekuus
«Kayuyk u pe3unHay.
Jenonumepuzanus kayuyka. CrymieHiue MIEYHOTO COKa KaydyKOHOCOB (MoJo4asi, 0J1y-BaHYUKOB, (Qu-
Kyca).
Jlabopamopnuie onvimoi
OOHapyxeHue HenpenenbHbIX COSANHEHN B KepocuHe, ckunuaape. O3nakomieHne ¢ oopasnamu 1mo-
JTUATUIICHA U TTOJUIIponiniieHa. Pacno3naBanue oOpas3IoB ajJKaHOB U aJIKEHOB.
IlIpakmuueckue 3anamus
[TonydeHue sTuUEHA IEeruapaTalueil STUIOBOTO CIIUPTA.
B3aumoneiicTBue sTuieHa ¢ OpOMHOI BOAOH, pacTBOpOM NepMaHraHata Kaius. CpaBHEHUE IJIaMEHU
STHJICHA C IJITAMEHEM MPEAENbHBIX yIIIeBOJOPOIOB (METaHa,
MpornaH-0yTaHOBOI cMecH).

1.4. Ayemunenosvie yene6000poobl
I'omonornueckuii psig aIKMHOB . DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE alleTUJIEHA U IPYTUX
ankuHOB. ['oMonoruyeckuit pan u obmas ¢popmyna ankuHoB. HoMeHKIaTypa aneTHICeHOBBIX YIIIEBO-
nopoaos. M3omepust MexXKIaccoBasi, yriiepogHOrO CKEJIeTa, MOJ0KEHHS] KPaTHOU CBSI3H.
XumMHuYecKHe CBOMCTBA U MIPUMEHEeHUe aJKHHOB. OCOOEHHOCTH PEaKIMi IPUCOEINHEHUS 110 TPO-
HOM yriepon-yriaepoaHoi cBszu. Peakuus Kyuweposa. IlpaBuno MapkoOBHHKOBa NPUMEHHUTEIBHO K
arierusieHaM. [loBHMKHOCTH aToMa BOJOpo/ia (KUCIOTHBIE CBOMCTBA aNKUHOB). OKHCIEHUE AIKHMHOB.
Peakuus 3enunckoro. I[IpuMeHeHne alieTUIIEHOBBIX yriaeBonopoaos. [lonnBuHunanerar.
Iosyuenne ankunoB. [lonyuenue aneTuaeHa NUPoIU30M METaHa U KapOUTHBIM METO/I0M.
Hemoncmpayuu
Mopenu MONEKyIbl alleTUIeHa U IPYTUX aIKUHOB.
[Tonyyenue anerusiaeHa U3 kapouaa Kajiblus, O3HAKOMJIEHHE ¢ (PU3NYECKMMU U XHUMHUYECKUMH CBOIi-
CTBaMHU alleTHJICHA: PACTBOPUMOCTHIO B BOJI€, TOPEHHEM, B3aMMOJICUCTBHEM C OPOMHOM BOJOM, pac-
TBOPOM TIepMaHraHara kKanus, cossimu meau (1) u cepedpa.
Jlabopamopuuwiit onvim
N3roroBneHune Mozenel MOJIEKyJl aIKHHOB, UX H30MEPOB.

1.5. Apomamuueckue y2ne6000poovl
I'omonornueckmii psaa apenoB.beH3071 Kak npeacTaBUTENb apeHoB.Pa3BuTHE NpeaCTaBIeHUN O CTPO-
eHuu OeHzosa. CoBpeMeHHbIE MPEICTaBIeHUs 00 3JIEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOEHHH OEH-
3omma. OOGpa3oBaHle apoMaTUYeCKOl m-cucTeMbl. ['oMonoru OeH3oia, UX HOMEHKJaTypa, oouiast ¢op-
myna. HomeHkiatypa i [u3aMeHHBIX [IPOU3BOJIHBIX O€H30M1a: opmo-, Mema-, napa-pacroyiokKeHune
3amectureneil. Duzndeckue CBONCTBAa ApEHOB.
Xumuyeckue CBOlicTBA apeHoB.[IpuMepsl peakuuit AJIEKTPOPUIBHOTO 3amele-
HUS:TAIOTCeHUPOBAHUS, alKUIupoBaHus (karanuzatopsl Opunens—~KpadTtca), HUTpoBaHUA, CYyIb(u-
poBanusl. Peakumu rugpupoBaHus U NpUCOETUHEHUS Xjopa K OeH3oiay. OCOOEHHOCTH XMMHUYECKUX
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CBOWCTB roMOJIOTOB OeH30J1a. B3anuMHOe BiMsHUE aTOMOB Ha MpPUMEpe TOMOJIOroB apeHoB. OpueHra-
IIUS B peakIusx 3eKTpoduabHoro 3amemienus. Opuentantsl | u 1l poxa.
IIpumeHnenne u nosayvenue apeHoB.IIpupoiHbIe UICTOUHUKH apOMATUYECKUX YIJIEBOJOPOJIOB. Apo-
MaTHU3alus aJIKaHOB U IUKJIOAJIKaHOB. AJIKMUIMpOBaHUE OeH301a.
Jemoncmpayuu
HlapocrepkHeBble 1 0OBEMHBIE MOJIENIN MOJIEKYJ O€H30J1a U ero roMosioroB. Pa3zienenne cmecu OeH-
30J1—BO/Ia C IIOMOILBIO JIEIUTENbHON BOPOHKH. PacTBopsromas cnocoOHOCTh OeH30i1a (IKCTpaKLUs
OpPraHUYECKUX M HEOPTaHUYECKUX BELIECTB OCH30J0M M3 BOJIHOTO pacTBOpa ioja, KpacuTeleu; pac-
TBOpEHHE B OCH30JI€ BEIIECTB, TPYAHOPACTBOPUMBIX B BOJIE (Cepbl, OCH30MHOM KUCIIOTHI).
I'openue 6en3o0ma.
OtHowenue 6eH3oma k OpoOMHOI Bojie, pacTBOpY NepMaHraHara kainus. Iloaydenne HuTpobeHsona.
O3nakomiieHHe ¢ (PU3HMYECKIMH CBOMCTBAMHU apOMAaTHYECKHX YIIIEBOJOPOAOB C UCIOIb30BAaHUEM pac-
tBOpUTENst «ConbBeHT». M3roToBIeHNE M MCIONB30BaHUE MPOCTEUIIEro Mpudopa A Xpomarorpa-
¢bun.
[Tonmyyenue 6eH3oma 1ekapOOKCUIMpPOBaHUEM OeH30MHON KUCIOTHL. [loaydyeHue u paccioeHue smMyib-
cun OeHsoa ¢ Bogoi. OTHomeHHe OeH301a K OpPOMHOM BO/Ie M paCTBOPY IEPMaHraHaTa Kajusl.

1.6. Ilpupoonvie ucmoyHuku yeneeo000pooos
Hedrs.Haxoxaenue B npupose,coctaB U (uznyeckue cBoiicrBa HeTH.TOIIMBHO-3HEPreTHUECKOE
3HaueHue HedTu. [IpomMbinuienHas nepepadoTka HedTu. Pextudukanus HedTH, OCHOBHBIE (PpaKIun
ee pasJiesieHus], X UCIob30BaHue. Bropuynas nepepaboTka HEPTEPOAYKTOB. PexkTrdukanms maszy-
Ta MPU YMEHBIIEHHOM JaBieHud. KpekuHr HedTenpoayKkToB. Pasnndnble BHIBI KpEeKUHTa, pabOTHI
B.I'.IllyxoBa. M3oMepu3anus ajJkaHOB. AJKHIMPOBAaHHE HENpPeIebHbIX YIIIeBO10poI10B. Pudopmunr
HedTenpoaykToB. KauecTBo aBTOMOOMIIBHOTO ToMIMBa. OKTaHOBOE YHCIIO.
IIpuponubiii 1 mOMyTHLIN HeTAHON ra3pl.CpaBHEHHE COCTaBa IPUPOJIHOTO U MOMYTHOTOIa30B, UX
[IPaKTUYECKOE UCTIOIb30BaHUE.
Kamennbliii yrosib.OcHOBHbIE HalIpaBJIeHUs UCIOIb30BaHUS KaMeHHOT0 yris. KokcoBaHne kaMeHHOTo
yIJId, BaKHEHIINE MPOJYKTHI 3TOr0 Mpoliecca: KOKC, KAMEHHOYTrOJIbHas CMOJIa, HaJCMOJbHAs BOJA.
CoenuHeHus, BbAENsEMbIE U3 KAMEHHOYTOJIbHOW cMoubl. IIpoayKThl, momyyaemble U3 HaJACMOJIBHON
BOJIBI.
DKOJIOTHYECKHE acleKThl TOOBIYH, NEpepadOTKU U HCIIOJIb30BaHHsI TOPIOYUX HCKOMAEMBIX.
Hemoncmpayuu
Komnekuust «IIpuponHble HUCTOUYHUKH YII€BOAOPOAOB». CpaBHEHHE IMPOILIECCOB TOpeHUs HedhTH U
npupoaHoro raza. O6pazoBanue He(TAHOM IUVIEHKH Ha OBEPXHOCTH BoAbl. KatanuTuueckuit KpeKHHT
napaguHa (W11 KEpOCHHA).
Jlabopamopnwie onvimoi
Omnpenenenre HalIUuus HENpPeNEIbHBIX YIJIEBOJOPOJIOB B OEH3MHE U KepocuHe. PacTBopuMocCTh pas-
JUYHBIX HEPTEeNnpoayKTOB (OEH3MHA, KEpOCHHA, TU3EJIbHOr0 TOIUIMBA,Ba3elMHA, MapapuHa) Ipyr B
Apyre.

1.7. I'uopoxcunvuvie coeouneHus

Crpoenne u kiaaccupukanusa cnuprob.Kiaccudukanys coupToB MO THITY YITIEBOAOPOJHOTO paju-
KaJia, YUCIy TUAPOKCUIIBHBIX IPYIMI U TUIY aToOMa yriepoja, CBSI3aHHOTO C THAPOKCUIBHON IPYNIION.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE TMAPOKCUIBLHOW Ipynmbl. BiusHue CTpoeHUs CIMPTOB
Ha UX (U3HYECKUE CBOWCTBA. MeXMOJIEKYIsIpHas BOJAOPOIHAS CBSA3b. | OMOIOTHUECKUNA s Mpeaeib-
HBIX OJIHOATOMHBIX CIUPTOB. MI30MepHs 1 HOMEHKJIAaTypa alKaHOJOB, UX 001mas Gopmyna.
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XumMuyeckHe CBOHCTBa aJTKAHOJOB.PeakimoHHAs CIOCOOHOCTH TMpPENeIbHBIX OJHOATOMHBIX CITHP-
TOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKMX M HEOPTraHWYECKHUX COCAUHEHUH, CO-
nepxkamux OH-rpymmy: KUCIoT, OCHOBaHUH, aM(OTEpHBIX COCIMHEHMH (BOIBI, CIUPTOB). Peakiumu,
IIOATBEPKIAIOIINE KUCIOTHBIE CBOMCTBA CIMPTOB. Peakuuy 3amenieHus T'MAPOKCWIBHOM T'PYIIIBL.
MexMoneKysipHas JeruapaTanus CIupToB, YCIOBUS 00pa3oBaHus NpoCThIX 3¢upoB. CinoxHbie 3(u-
PBl HEOPTaHMYECKUX U OPraHUYECKUX KHUCIIOT, peakiuu srepuduranui. OKUCICHHE U OKUCIUTEIbHOE
JErUIpUPOBAHUE CIIUPTOB.
Cnoco0bl nosiyyenusi cnuprtoB.['uaponu3 rajoreHankatoB. [ uaparanus alkeHoB,yCIOBUS €€ MIPOBe-
nenusi. BocctanoBieHue kapOOHWIBHBIX COETUHEHUM.
OT1aesbHBbIE NPEACTABUTENIN AJKAHOJIOB.METaHO,Ero MPOMBILIIIEHHOE MTOyYEeHUE UTIPUMEHEHHUE B
MIPOMBIIIJICHHOCTH. buonornyeckoe neiictBue meranosna. Crenududeckue crnocoObl MOTyYEHHs ITHU-
J0BOr0 cnupTa. GU3NOIOrHYECKOe ACMCTBUE ITAHOJIA.
MHoroaromuble cnupThl.J30Mepusi 1 HOMEHKIATypa NPEACTaBUTENIEH IBYX-U TPEX-aTOMHBIX CIIHp-
TOB. OCOOEHHOCTH XMMHUYECKHX CBOWCTB MHOTOATOMHBIX CHUPTOB, UX KaU€CTBEHHOE OOHapy»KEHUE.
OtnenpHBIE TPENCTABUTENN: ITHICHTIUKONb, TIUIEPUH, CIOCOOBI HUX TMOITYYEHHS, MPAKTHUYECKOE
IIPUMEHEHUE.
®eHO0,1.DJIEKTPOHHOE W MPOCTPAHCTBEHHOE cTpoeHHe (eHona.B3zaumHOe BIMSHME apOMAaTHYECKOTO
KOJIbLIa U TUIPOKCUIIBHOM TPYIIIIBIL.
Xumuueckue cBoicTBa (peHona kak (yHKIMS €ro XMMHUYECKOro cTrpoeHus. bpomupoBanue QeHomna
(xauecTBEHHasl peakiusi), HUTpOBaHHUE (IMKPUHOBas KHUCJIOTA, €€ CBOIcTBa U nmpumeHeHue). Oopazo-
BAHUE OKPALICHHBIX KOMIUIEKCOB C MOHOM Fe¥*. [Mpumenenne denona. Ionydenne denona B mpo-
MBIIIEHHOCTH.
Hemoncmpayuu
Monenu MOeKyJ CIUPTOB U (DEHOJIOB.
PacTBOprMOCTb B BOJIE€ aJIKaHOJIOB, 3TUJICHIJIMKOIIA, IIHIepuHa, (peHosia. CpaBHEHHE CKOPOCTH B3au-
MOJICUCTBHUS HATPHsl C 3TAHOJIOM, MPOMAHOIOM-2, 2-METUI-IIPONAaHONIOM-2, TnuliepuHoM. [loaydenue
OpoM3TaHa U3 ATAHOJIA.
Britecuenue ¢enosna u3 heHondTa HaTpUs YrojibHOM KUCIoToN. Peakius ¢eHona ¢ popmaibaeruiom.
KauecTBeHHbI€ peakiuu Ha (HEHOJI.
3aBUCUMOCTH PacTBOPUMOCTH (peHosia B BOJIe OT Temreparypsl. BzaumoneiictBue ¢geHona ¢ pactBo-
POM LIEJIOYH.
PacnioznaBanue pactBopoB (peHossiTa HaTpusl U KapOoHaTa HaTpus (6apOOTax BbIIBI-Xa€MOT0 BO3AyXa
WJTU ICVCTBUE CUIIBHOM KUCIIOTHI).
Pacrnio3HaBaHue BOAHBIX pacTBOPOB ()eHOJA U TIHIEPHHA.
Jlabopamopnwie onvimoi
Pextudukanus cmecu 3TaHOI—BOJAA.
OO6Hapy»xeHure BOJIbI B a3€0TPOMTHOM CMECH BOJIBI U ATHJIOBOTO CIIUPTA.
IlIpakmuueckue 3anamus
N3y4yeHne pacTBOPUMOCTH CIIUPTOB B BOJIE.
OxucieHne CIUPTOB Pa3IMYHOTO CTPOEHHS XpOMOBOM cMecklo. [lonydenue auatunosoro s¢gupa. Ilo-
Jy4eHHe IiuiepaTa MeIu.

1.8. Anvoezuowi u kemomwi
I'omouiornueckue psiibl aJIbAern10B U KeTOHOB.IIoHATHE O KapOOHMIIBHBIX COEAMHEHUSX. DJIeK-
TPOHHOE CTpOeHue KapOOHWIbHOM rpynnsl. M3omeprs nu HOMEHKIIaTypa albJIeruioB U KeTOHOB. Pu-
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3UYECKHE CBOMCTBA KAPOOHMIIBHBIX COCIUHEHHA.
XHUMHYeCKHEe CBOICTBA aJIbJeri0B U KeTOHOB.PeakiinoHHas cmocoOHOCTh KapOOHUIIBHBIX COEIU-
HEHUW. Peakiiun OKHCIIEHUs albJEeru10B, KAYECTBEHHBIE PEAaKIMKM Ha allbJIETHIHYIO Tpynny. Peakuuu
MOJIMKOHICHCAUU: 00pa3oBaHue GPeHOT0()OPMATTBICTUIHBIX CMOT.
IIpuMeHeHne U NMoTy4YeHHe KAPOOHUIbHBIX coeMHeHuii. I [pumenenne anpaernioB HUKETOHOB B ObI-
TY ¥ IPOMBIIIJICHHOCTH. AJIbJIETH/IBI U KETOHBI B Iipupoe (3¢upHbie Macia, pepomonsr). [lonyuenne
KapOOHUJIbHBIX COETMHEHUIN OKMCICHUEM CIIMPTOB, THIpaTaliell alkKUHOB, OKUCICHUEM YIJIEBOIOPO-
noB. OTaenbHbIe TPEICTaBUTENN ANIBJCTHAOB U KETOHOB, CIIeUU(UIECKHE CIOCOOBI UX MOTyYSHHUS U
CBOMCTBA.
Hemoncmpayuu
lapocTepkHEBbIe U O0ObEMHBIE MOJIEIM MOJIEKYN albJIErHI0B U KEeTOHOB. [lodydeHune yKCyCHOTO
aJIbJIEr1/1a, OKMCIEHUE 3TaHOJIa XpOMOBOM cMechio. KauecTBeHHBIE peakiuy Ha ajabAeTUAHYIO TPYIILY.
Jlabopamopnvie onvimoi
OxkwuclieHHe 3TaHOJa B dTaHalb pacKajJeHHON MeaHou mpoBosiokoi.Ilomyuenue deHomodopmanbie-
THIHOTO nojuMepa. Pacio3HaBanue pacTBopa aneroHa u opmanuHa.
Ilpaxkmuueckue 3anamusn
N3ydyeHne BOCCTaHOBUTEIIBHBIX CBOMCTB albJETHA0B: PEAKIMS «CEpEeOPSIHOro 3epKaia», BOCCTAHOB-
nenue ruapokcuaa meau (11).
BiaumopeiictBue Gpopmanbaeruia ¢ ruapocyibGUTOM HATPHUSL.

1.9. Kapbonosvie kuciomol u ux npou3o0Hvie
T'omoJuiornyeckuii psig npeaejbHbIX 0JHOOCHOBHBIX KapOOHOBBIX KHcI0T.IloHsATHE 0KapOOHOBBIX
KHCIIOTaX U MX Kiaccuukanus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHILHOU TpyTi-
nbl. ['oMonorudeckuii psa mpeneiabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT, UX HOMEHKJIATypa U
n3oMepusi. MexMOIIeKyJIIpHbIE BOJOPOJHBIE CBSI3U KapOOKCHIIBHBIX TPYIII, WX BIUSHHE Ha (U3NUC-
CKHE CBOMCTBAa KApOOHOBBIX KUCIIOT.
XuMHu4ecKkHe CBOMCTBA KapOOHOBBIX KHMCJIOT.Peakuuu,uumroCTpUpPYIOLIUE KUCIOTHBIECBOWCTBA U
UX CpaBHEHHE CO CBOMCTBaMHU HeopraHuuyeckux KuciaoT. OOpa3oBaHue (HYHKIHOHAIBHBIX MPOU3BOJ-
HBIX KapOOHOBBIX KHCIOT. Peakiuu stepudukanyuu. AHruApUIsl KapOOHOBBIX KHUCIIOT, UX MOJIyYEHHE
U IPUMEHEHUE.
Cnoco0bl mostyuyeHusi KapooHOBBIX KUCJI0T. OT/AeIbHbIE MPeICTABUTEN U UX 3HaYeHUe.O01mue
CIOCOOB! TOJYYEHUS:OKUCICHUE aJIKaHOB,aJKEHOB,IEPBUYHBIX CIHMPTOB,aNIbACTHA0B. BaxHeiimue
MIpeICTaBUTENN KapOOHOBBIX KHUCIIOT, UX OMOJOTHYECKasl pOib, CHEHU(PUUIECKHE CIIOCOObI MOJIyUEHuUs,
CBOMCTBA U MPHUMEHEHUE MYPaBbMHOW, YKCYCHOM, NAJIBMUTUHOBOW U CTEApUHOBOW; aKpUJIOBOU U Me-
TaKpUJIOBOH; OJIEMHOBOM, TMHOJIEBOI U JTMHOJICHOBOM; 111aBENIeBOI; OEH30MHON KUCTIOT.
Caosxnbie 3¢upbl.CTpoeHHE 1 HOMEHKIIATYpa CIO0XKHBIX 3(HPOB,MEKKIACCOBast U30MepuUs ¢ KapOo-
HOBBIMHU KHciaoTaMu. CriocoObl MOJIydeHUs CIOXKHBIX 3(rpoB. OOpaTUMOCTh peakluu TepupuKalum
1 (paxkTOpHl, BAUSIONIME Ha cMelleHue paBHoBecus. OOpa3zoBaHUe CIIOXKHBIX Noad(upoB. [lomusrTu-
nenrepedranar. JIacaH Kak MpeICTaBUTENb CUHTETUYECKUX BOJIOKOH. XMMHUECKUE CBOWCTBA U MpU-
MEHEHHE CIIOKHBIX 3(DUPOB.
Kupbr.Kupsl kak crnoxsble 3¢upsl raunepuHa.KapOooHOBbIe KUCIOTHLBXOAAIIUE BCOCTaB >KUPOB.
3aBUCUMOCTh KOHCUCTEHIIMU XKUPOB OT MX COCTaBa. XMMHUYECKHE CBOWCTBA KUPOB: TUAPOIIN3, OMBI-
JIeHue, TuApUpoBaHue. bruonornueckas posb )KUPOB, UX UCIOIB30BaHKUE B OBITY U IPOMBIIIJICHHOCTH.
Couu kap60HOBBIX KHMCI0T.Mbia.CriocoObl MOMydeHUs coJieii:B3auMo/ieiicTBe KapOOHOBBIX KHC-
JIOT C METajUIaMH, OCHOBHBIMU OKCHJAMH, OCHOBAaHUSIMH, COJISIMHU; IIEIOYHOM THUAPOJIN3 CIIOKHBIX
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3¢upoB. XUMHUECKUE CBOMCTBA coyiell KapOOHOBBIX KHCJOT: THAPOJIM3, PEAKIUH HOHHOTO OOMEHA.
Mpbla, CyIHOCTh MOIOIIETO IeUCTBUSI. OTHOILICHHE MbLIa K KECTKOU Boje. CHHTETHYECKHUE MOIOIIIHNE
cpenctBa — CMC (merepreHTsl), UX IPEUMYILECTBA U HEOCTATKH.
Jemoncmpayuu
3HaKOMCTBO C (PU3WYECKHMMHU CBOMCTBAMHU BaKHEHIIMX KapOOHOBBIX KHUCIOT. Bo3roHka OeH30HHOM
KHUCJIOTBI.
OTHolIIEHNE Pa3TUYHbIX KapOOHOBBIX KUCIOT K BOJIE.
CpaBuenne pH BOJHBIX pacTBOPOB YKCYCHOM M COJISTHON KUCIOT OJJUHAKOBOW MOJISIPHOCTH.
[TomydeHnne NpUATHO MAXHYIIETO CIOKHOTO dPupa.
OTHoILIIEHNE CIMBOYHOTO, MOJCOIHEYHOI0, MAIIMHHOTO Macesl U MaprapuHa K OpoMHOIl Boje U pac-
TBOpY IIEpMAHraHaTa KaJus.
Jlabopamopnuie onvimoi
B3aumMozeicTBue pacTBOpa YKCYCHOM KHCIOTBI ¢ MarHuUe€M, OKCHUIOM LIMHKA, TMAPOKCUAOM JKeje3a
(1), pactBopoM KapOOHATa KaJlKs U cTeapaTa Kalus.
O3HakomJIeHHEe ¢ 00pa3LamMM CI0KHBIX H3(HUPOB.
OTHOIIEHUE CIOXXHBIX 3()UPOB K BOAE M OPraHUYECKHM BEIIECTBaM. BBIBeEHHE KUPHOTO IMATHA C
ITOMOUIBIO CJIIOKHOIO 3¢upa. PacTBOPUMOCTD KUPOB B BOJIE U OPIrAHUYECKUX PACTBOPUTEIISX.
CpaBHeHME MOIOIIKUX CBOMCTB X03sicTBeHHOr0 Mbuta 1 CMC B 3keCTKOH BOJIE.
IIpakmuueckue 3anamus
PacTBOpHMOCTD pa3iMYHBIX KapOOHOBBIX KHCJIOT B Boje. B3aumoseiicTBue YKCYCHOM KHCIIOTHI C Me-
tayuiamu. [lonyyeHue n30aMuaoBoOro apupa yKCyCHOM KHUCIOTHI.
CpaBHEHHE CTENEHM HEHACBILICHHOCTH TBEPAOIO M KHUAKOro XUpoB. OMbulieHue xupa. Ilomyuenue
MbLJIa U U3YYEHHE €ro CBOMCTB: MEHOO0Pa30BaHUs, PEaKI[Mil HOHHOTO 0OOMEHa, TUAPOIN3a, BBIICICH U
CBOOO/IHBIX KUPHBIX KHCIIOT.

1.10. Yenesoowi
Ilonsitue 006 yruaeBoaax.Knaccuduxamus yrineBogoB.MoHO-,AU-U TONHCAXAPUIBLITPEICTABUTEIN
KaX/101 rpymnisl yrieBoaoB. buonornyeckas ponb yriieBooB, UX 3HAYEHUE B XKM3HM YeJIOBEKa U 00-
iecTBa.
Monocaxapuabl.CTpoeHHe U ONTHYECKass W30MepHsi MoHocaxapuaoB.Mx kiaccupukanus mo 4uciay
aTOMOB yIJiepoja U Mpupoje kapooHunsHOU rpynmsl. @opmynsl Puiepa u Xeyopca i n3o0paxe-
HUS MOJIEKYJI MOHOcaxapuaoB. OTHeceHHe MoHOcaxapuaoB K D- u L-psany. Baxuelimue npencraBu-
TEIH MOHO3.
['moko3a, cTpoeHne ee MOJEKynbl U (U3MYECKHE CBOMCTBA. TayroMepus. XHMHUYECKHE CBOMCTBA
TJIFOKO3bI: PEeaKUy M0 aIbJETUAHOM rpymme («cepeOpsiHOTo 3epKaiiay, OKHUCICHHE a30THOM KUCIIOTOMH,
TUpUpPOBaHuE). Peakiuy IioKo3bl KAK MHOTOATOMHOTO CIUPTA: B3aUMOAECHCTBHUE TIIIOKO3BI C TH -
poxcuaom Meau (1) mpu komMHaTHON Temneparype U HarpeBaHuu. Pa3nuynble THUIBI OposkeHus (crup-
TOBOE, MOJIOYHOKHCIIOE). [ TI0K03a B npupoje. buonoruueckas ponb U npuMeHeHUe IoKo3bl. Opyk-
TO3a KaKk M30Mep IIIOKO3bl. CpaBHEHHME CTPOECHMS MOJIEKYJIBI U XMMHUYECKMX CBOWCTB TIJIFOKO3BI U
¢bpyxTOo361. DpyKTO3a B IPUPOJIE U €€ OUOTIOTHUECKas pOIb.
[Tento3pl. Pubo3a u ne3oxkcupudo3a Kak mpecTaBUTETH albJI0NeHT03. CTpoeHHE MOJIEKYI.
Mucaxapuabl.Ctpoenue aucaxapuoB.Criocod cowieHeHus LMKIOB.BoccranaBnuBaronye U HEBOC-
CTaHABJIMBAIOIIME CBOMCTBA JMCAaXapUI0B KaK CIIEJICTBUE cOUIEHEHUs HMKIa. CTpOEeHHE U XUMUYe-
CKHE CBOMCTBa caxapo3bl. TE€XHOJIOIrMYECKHE OCHOBBI IPOM3BOJCTBA caxapo3bl. JIakTo3a M ManpTo3a
KaK U30MEephI CaXxapo3bl.
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IHoaucaxapuapl.O0mee crpoenue nonucaxapuoB.CTpoeHHEe MOJEKYIbl KpaxMmala,aMuiio3a U aMu-
nonekTuH. du3nyeckrue CBOWCTBA KpaxMasa, €ro HaXOXAEHUE B MPUPOAE U OMOJIOTHYECKas poJlb.
I'mukoren. Xumudeckue cBoiicTBa kpaxmaina. CTpoeHHe 3J€MEHTapHOr0 3BE€HA LEJI0I03bl. BinsHue
CTPOEHUS OJMMEPHOH 1IeTr Ha (U3NYECKHE U XUMUYECKHE CBOWCTBA IEIUTION03bL. | MApOIU3 1etio-
70361, 00pa30BaHME CIOXKHBIX 3(PUPOB C HEOPraHWYECKHUMU U OpPraHMYECKMMH Kuciotamu. [loHsTHe
00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIejKe, BUcko3e. HaxoxaeHue B npupoje U 6uosnoruyeckast
poJIb Lemo103bl. CpaBHEHHE CBOMCTB KpaxMaia U LEeJUII0JI03bI.
Jemoncmpayuu
OOpa3ibl YrieBoI0B U U3/CIIUN U3 HUX.
ITomyyenue caxapara KalbLiMs M BBIJEJIEHHE caXxapo3bl U3 pacTBOpa caxapaTa Kaiublus. B3aumoneil-
CTBHE T'JIIOKO3bI ¢ (YKCHUHCEPHUCTON KUCIOTOM.
OtHolIeHUe pacTBOPOB caxapo3bl U ManbTo3bl K CU(OH), npu HarpeBanuu. O3HakomiieHHe ¢ hu3nye-
CKHMH CBOMCTBaMM Kpaxmaiia 1 11ejuiroso3bl. HaOyxaHnue 1emirono3sl 1 Kpaxmaiia B BOJIE.
[Tomy4yenue TpuHUTpaTa 1EIUTH0J103bl. KOJueK1ns BOJIOKOH.
Jlabopamopnuie onvimot
O3nakomiieHHe ¢ (PU3NYECKUMHU CBOMCTBAMH TJIOKO3BI (alTeYHAs yIIakoBKa, TabneTku). KucmoTHbIi
TUJIPOJIN3 CaXapO3bl.
3HAaKOMCTBO C 00pa3LamMH MOJUCcCaXapuIoB.
OOHapyxeHue Kpaxmayia ¢ MOMOILIbI0 KauyeCTBEHHOW peakuuu B Mefe, xjiele, forypre, Maprapuse,
MaKapOHHBIX U3JIETUIX, KpyIax.
Ilpakmuueckue 3anamusn
Peaknus «cepebpsiHOro 3epkaia» riaroko3sl. BzanMoneiictsue rioko3sl ¢ ruapokcugoM meau (1) mpu
pa3IUYHbIX TEMIIEpaTypax.
JlelicTBME aMMHAaYyHOTO pacTBOpa OKcHuzaa cepeOpa Ha caxapody. OOHapyXeHHE JIaKTO3bI B MOJIOKE.
[elicTBue 1ioga Ha Kpaxmall.

1.11. Amunel, amuroxuciomel, 6eaxku
Kaaccupuxanuss n usomepuss amunoB.llonstiue o6 amunax.llepBuuHble,BTOPUYHBIEH TPETHYHBIE
amunbl. Kitaccugukanys aMHMHOB MO TUITY YTJI€BOJOPOAHOIO paJuKaia U YUCIy aMUHOTPYII B MOJIe-
Kyne. 'omonoruueckue psiibl MpeaeabHbIX anupaTHUYeCKUX U apOMaTHUYECKUX aMHUHOB, U30MEpHS U
HOMEHKJIATypa.
XumMHu4ecKHe CBOMCTBA AMMHOB. AMUHBI KaK OPraHUYECKNE OCHOBAHUS,UX CPABHEHUE C aMMHAKOM U
JIPYTMMU HEOPraHWYECKUMHU OCHOBaHUSMHU. CpaBHEHHE XUMHUYECKUX CBOMCTB anu(paTUUYECKUX U apo-
MaTH4YeCKHX aMHHOB. OOpazoBaHue aMuI0B. AHMIIMHOBBIE KpacuTenu. [IoHATHE O CHMHTETHYECKHX
BOJIOKHaX. [lonraMuipl ¥ moJimaMuHbIE CHHTETUYECKUE BOJIOKHA.
IIpumenenne u mnosydyenue amuuoB.llonyuenune amuHoB.PaGotsl H.H.3uHuHa. AMMHOKHCII0-
Thl.IlOHSATHE 00 aMUHOKHCIIOTAX, uX KIacCU(UKAIIUSI U CTPOSHHUE.
OnTuueckasi U3o0MepHs o-aMUHOKHUCIOT. HoMeHkIaTypa aMUHOKHUCIOT. /[BOMCTBEHHOCTh KHCIOTHO-
OCHOBHBIX CBOMCTB aMHUHOKHUCIIOT U €€ NMpU4YMHBL. bunonspHsle noHsl. Peakunn konneHcanuu. llen-
TUAHAs cBsi3b. CHHTETHYECKHE BOJIOKHA: KampoH, HaHT. Kiaccudukarus BonokoH. [lonyuenue amu-
HOKUCJIOT, UX TIpUMEHEeHNe U Orosorndyeckasi QyHKITHSI.
Beaku.benku kxak npupoansie noiaumepsl.llepBuyHas,BTOpHUUHas, TPETUYHAST UUETBEPTUYHAS CTPYK-
Typsl 6enkoB. PuOpUIIIApHBIE U TI00YAspHBbIE OeNKH. XUMHUECKHE CBOMCTBA OEJIKOB: TOpEHNUE, JIeHa-
Typalus, TUAPOJIN3, KaueCTBEHHbIE (IIBETHBIE) peakuuu. buonornueckue GyHKIMM OENKOB, UX 3HaYeE-
Hue. benku kak komnoHeHT nuiy. [Ipo6iema 6€I1KOBOro royIofaHus U MyTH €€ PEIeHHUS.
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Jemoncmpayuu

du3nuecKkue CBOMCTBA METUJIAMUHA: arperaTHOE COCTOSIHUE, LIBET, 3allax, OTHOUIEHUE K Boje. ['ope-
HUE METUJIAMUHA.

B3aumogeiicTBrue aHmwIMHA U METHJIAMHHA € BOJOM M KucioTamu. OKpaliuBaHue TKaHEH aHWJIMHOBBI-
MU KpacHUTEISIMHU.

ObnapyxeHue (pyHKIHOHAIBHBIX TPYII B MOJIEKYJIaX aMMHOKUCIOT. HelTpanuzamus mienodyu amu-
HOKHCIIOTOM.

Heiirpanuzamust KUCIOTH aMUHOKUCIOTON. PacTBOpeHne u ocaxxieHne OeIKoB.

Jlabopamopnvie onvimoi

N3rotoBneHune mapocTepKHEBbIX U 00BEMHBIX MOJeNIel M30MEPHBIX aMHHOB. PacTBopeHue OelkoB B
BOJIE M UX KOATyJIALIMS.

OOHnapy-xenue Oesika B KypUHOM SIIIIE U MOJIOKE.

Ilpakmuueckue 3anamus

O6pazoBanue coseld aHuiauHA. bpomupoBanue anunuHa. OOpazoBaHue coseil raunuHa. [lomydyeHue
MeAHOU conu raunuHa. Jlenarypanus 6enka. L[BeTHbie peakiiuu OeiIKoB.

1.12. A30mcoodepacawue cemepoyuriuyeckue coeournenus. Hykneunoswle xuciomol
HyxnennoBble kucaoTbl. HykienHOBbIE KUCTOTHI Kak IpUpoHble nonuMmepsl. Hykineoruasl, ux crpo-
enue, npuMmepsl. AT® u AJ/I®, ux B3auMonpeBpaileHue U poJib 3TOro npouecca B npupoje. [lonstue
JIHK u PHK. Ctpoenue JIHK, ee nepBuunas u BropuyHas ctpykrypa. Pabotsr ®@.Kpuka u /[.Yorcona.
KommiiementapuocTs azotuctbix ocHoBanuid. Perummkanus JJHK. Ocobennoctu crpoenust PHK. Tumbt
PHK u ux 6uonornueckue ¢pynkuuu. [lonstue o Tpondanom koze (konone). buocunres Genka B )KUBOM
kieTke. ['eHHas umxenepus u OuorexHosorus. TpancreHHsie GOpPMBI paCTEHUHN U )KUBOTHBIX.
Hemoncmpayuu
Mogenu MOJIEKYJl BaKHEHIIMX TeTepOoUUKIOB. KoiuleKuus reTepoluKInYecKuX COeIuHeHuu. Jleu-
CTBHUE pacTBOpa MUPUIUHA Ha UHAUKATOP.

B3aumoaeiicTBre nupuauHa ¢ COISTHONW KUCIOTOM.
Mopens monekynsl JIHK, nemoHCcTpanys npuHIKMIA KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBAHUM.
OO0pa31bl MPOIYKTOB MUTaHMS U3 TPAHCTEHHBIX (JOPM pacTeHUH U KUBOTHBIX. JIekapcTBa u npenapa-
ThI, U3TOTOBJIEHHBIE METOJJaMH T€HHOW NHKEHEPUU U OMOTEXHOJIOTHH.
Jlabopamopuuwiit onvim
N3rotoBneHne 00beMHBIX U MIAPOCTEPKHEBBIX MOJIETIEH a30TUCTHIX T€TEPOIUKIIOB.

1.13. Buonocuuecku axmughvie coeOuHeHus
®epmentsbl.IlonsaTue o pepmeHTax Kak 0 OMOJIOrMUECKHUX KaTanuzaropax OenkoBonnpuponbl. Oco-
OCHHOCTH CTPOEHHUS U CBOMCTB B CPaBHEHHMM C HEOPraHMUYECKUMHU KaranmuzaTtopamu. Knaccudukarms
¢depmeHTOB. OCOOEHHOCTH CTPOCHUS U CBOMCTB ()ePMEHTOB: CEIEKTUBHOCTh U 3()(hEKTUBHOCTh. 3aBU-
CUMOCTb aKTUBHOCTU ()epMEHTOB OT Temriepatrypsl U pH cpenbl. 3HaueHue GepMeHTOB B OMOJIOTHU U
MIPUMEHEHUE B MPOMBINIJICHHOCTH.
Butamunsl.Ilonstue o Buramunax.Mx knmaccudukanus u o6o3Hauenue.Hopma morpebrienus: BUTa-
MUHOB. BonopactBopumblie (Ha mpumepe ButamuHoB C, rpynmbel B u P) u skupopactBopuMbie (Ha
npumepe ButaMuHoB A, D u E). ABUTaMHHO3bI, THIEPBUTAMUHO3bI ¥ TUIIOBUTAMHHO3bI, UX NMPOPu-
JIAKTHKA.
I'opmonsl.IloHsITHE 0 TOPMOHAX KaK OMOJOTHYECKH aKTUBHBIX BEIIECTBAX,BBITTOIHSIONINX YHIOKPHH-
HYIO PeryisluI0 >KU3HEAEATEIbHOCTH OpraHu3MoB. Kiaccugukanuss TOPMOHOB: CTEPOMJIBI, MPOU3-
BOJHbIE AMUHOKHUCJIOT, MOJMIIENTUIHbIE U OelKoBble TOPMOHBL. OTIeNbHbIE MPEACTaBUTEIHN: CTpa-

15



JI0J1, TECTOCTEPOH, UHCYJINH, aJpEHAJIHH.
JlexkapcrBa.llonsaTe o nekapcTBax Kak XMMUOTEpaneBTUUECKUX Npenaparax.Kparkuencropuueckue
CBEJIEHUS] O BO3HMKHOBEHUM U Pa3BUTUU XUMHUOTepanuu. ['pynmsl jekapcTB: cyiabdamMuibl (CTpenTo-
1U1), aHTUOMOTUKY (MEHULWIUINH), aHTUIIUPETUKN (ACIIMPHUH), aHAIBI'CTUKH (aHAIBIHH). MeXaHu3m
NENCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IIPENAapaToB, CTPOEHUE MOJIEKYJI, IPOTHO3UPOBAHUE CBOMCTB Ha
OCHOBE aHaJIM3a XMMHUYECKOIO CTPOCHMs. AHTUOMOTHKH, MX KJIACCU(UKALUA 10 CTPOCHUIO, TUIY U
CIEKTpY AelcTBUs. be3onacHble criocoObl IPUMEHEHUs], JIeKapCTBEHHbIE (DOPMBI.

Jemoncmpayuu

Cpasuenue ckopoctu paznoxenus Hp,O, mox neiictBuem (epmeHTa Karanasbl 1 HEOPraHUUECKUX Ka-
tanm3aropos: Kl, FeClz, MnO,.

OO0pa3ibl BATAMUHHBIX ITpenaparoB. [loauBUTaAMUHBIL.

Wnmoctpanuu ¢ororpaduii KUBOTHBIX C pa3NUUHbIMU (popMamu aBUTamMuHO30B. [lnmakar ¢ m3o0pa-
KEHHUEM CTPYKTYPHBIX (pOpPMYIT 3CTpaanoIia, TECTOCTEPOHA, afpeHannHa. B3anmoaencTBre ajpeHaim-
Ha ¢ pactsopom FeCls.

benkxoBas npupojia HHCYIMHA (LIBETHAS peakys Ha OEJIKH).

[Tmakatel niam Komorpammsl ¢ GopMmyrnamMu aMuia Cyab(aHHIOBONH KHCIOTHI, TUTUAPO-(POIHEBOH U
JIOXKHON TUTHIPO(GOIHNEBON KUCIOT, OCH3WINEHUIIMIUTMHA, TeTPAUKINHA, Ie()OTaKCUMa, acIIipHHA.
Jlabopamopnuie onvimot

VcnbiTaHue pacTBOPUMOCTH aIpe€HAJIMHA B BOJIE M CONsiHOU KucioTte. OOHapykeHHe aclUpuHa B I'o-
TOBOM JICKAPCTBEHHOH (opMe.

Ilpakmuueckue 3anamusn

OOHnapyxenue BuTamMuHa A B nojconHedyHoM macie. OOHapykeHue ButamMmuHa C B 10JI0UHOM COKeE.
Onpenenenue BuTamMuHa D B pbIiObeM jxupe WiiM KypuHOM JKEJTKeE.

JlelicTBue aMHJIO3bI CIIOHBI Ha KpaxMail. JlefcTBUE AErHApOreHa3bl HA METUJICHOBBIM CHUHUH. Jlew-
CTBHUE KaTaja3bl Ha EPOKCHJI BOJOPOAa.AHAIN3 JIEKAPCTBEHHBIX MPENapaToB, IPOU3BOJHBIX CAIUIIM-
JIOBOH KMCIIOThL. AHAJIN3 JIEKapCTBEHHBIXIIPENAapaToB, IPOU3BOAHBIX #-aMUHO(pEHOIA.

2. O0mas u HeopraHu4ecKasi XuMusi
2.1. Xumusa — nayxa o sewjecmeax

CocraB BemecTBa. XuMHUYeckre 371eMeHTH.CrIOcOObI CYIIeCTBOBAHUS XMMHUYECKUX 3JIEMEHTOB: aToO-
MBI, IPOCTBIE U CIIOKHBIE BELIECTBA. BelecTBa MOCTOSIHHOIO M NIEPEMEHHOIO COCTaBa. 3aKOH IOCTO-
SIHCTBA COCTaBa BEIIECTB. BeriecTBa MOJEKYISIPHOTO U HEMOJEKYsipHOro cTpoeHus. CriocoObl 0T00-
PaKEHUS MOJIEKYJI: MOJIEKYJISIPHbIE U CTPYKTYPHBbIE (DOPMYIIbI; IAPOCTEPIKHEBBIE U MacIITaOHbIE MPO-
crpaHcTBeHHbIe (CTI0apTa—Dbpurneda) Moaenn Moexkyi.
H3mepenne BemecrBa.Macca aTOMOB M MOJIEKYJI.ATOMHAsI €AMHMIIA Macchl. OTHOCUTENBHBIE aTOM-
Has ¥ MOJIeKyJisipHast Macchl. KonnuecTBo BemiecTBa U €AMHUIIBI €10 U3MEPEHHUS: MOJIb, MMOJIb, KMOJIb.
Yucno ABoraznpo. MomnsipHast macca.
ArperaTHble COCTOsIHUS BewlecTBa.TBeproe(kpucTtaiinueckoe U aMopgHOe), KHIKoe U razoodpas-
HOE arperaTHble COCTOSIHUS BEIIECTBA. 3aKOH ABOTaJpo U €ro cieacTBUs. MOIsSpHbIi 00beM BelecTB
B ra3oo0pa3sHoM coctossHuu. OOBbeAMHEHHBI Ta30BbI 3aKOH M ypaBHeHHEe MeHeneeBa—
Knanetipona.
Cmecn BemecTB.Pa3znuuns Mexly CMECSIMH U XMMHUYECKMMHU COeAMHEeHUsIMU.MaccoBasi 1 oObeMHast
JI0JI1 KOMIIOHEHTOB CMECH.
Hemoncmpayuu
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OnbITH, MIUTIOCTPUPYIOLIHME 3aKOH COXPaHEHUs! Macchl BemecTB. Habop Monenelt aToMOB M MOJIEKYIL.
Hekotopsie BemecTBa koyimuecTBOM B 1 MoJib. Mojenb MOISIpHOTO 00bemMa Ta30B.
Ilpakmuueckue 3anamusn
N3roroBneHue Mozenei MOJIEKyJI HEKOTOPBIX OPraHUYECKUX U HEOPIaHUYECKUX BEIIECTB.
OuncTka BemecTB (GUIbTPOBAHUEM U AUCTIILIANMEH. OUNCTKA BEIIECTB MEPEKPUCTATIIN3ALIUCH.

2.2. Cmpoenue amoma
ATOM — cJIO)KHAs1 yacTuna./[oka3arenbcTBa CIOKHOCTH CTPOCHMSI aTOMa:KAaTOAHBIEM PEHTTEHOB-
ckue y4u, GoTodPPeKT, paguoaKTUBHOCTD, SIEKTPOIIH3.
[Tnanerapnas monens aroma D.Pesepdopna. Ctpoenue aroma mo H.bopy. CoBpemeHHbIe TIpeicTaBIIe-
HUA O CTpoeHnu atoma. KopryckynsipHO-BOJIHOBOM Ayalnn3M 4aCTUL MUKPOMUPA.
CocraB atromMHoOro sigpa.HykioHBI: IPOTOHBI U HEUTPOHBI. V30TOMBI U HYKJIU/IBL. Y CTOWYHUBOCTH SIEP.
JJieKTpoHHasi 000s10uka aToMoB.lloHsATHE 00 SJEKTPOHHOW OPOUTAIM M 3IEKTPOHHOMOOJAKE.
KBanToBbIe uncina: rmaBHoe, opOuTanbHoe (T060YHOE), MAarHUTHOE U CITUHOBOE. Pacmpenenenue sek-
TPOHOB MO IHEPreTHMYECKUM YPOBHSM, MOAYPOBHSAM U OpOUTAIsIM B COOTBETCTBUU C MPUHIIUIIOM
HauMeEHbIIeH sHepruu, npuHuunom Ilaynu u npaBunom ['yHaa. DnekTpoHHbIE KOH(DUTYpaAIITU aTOMOB
XUMHUYECKUX 3JIEMEHTOB.
BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKHX AJIEMEHTOB.
DeKTpoHHAs KiacCu(UKAIIU XUMHUYECKUAX JIEMEHTOB: S-, P-, d-, f-a7eMeHThI.
Hemoncmpayuu
doTtodddexr.
Monenu opOuTasneil pa3nuyHoi GOpPMEI.
Jlabopamopuutii oneim
Habmtoienue ciekTpoB UCITyCKaHUS U MOTJIOMIEHHS COeIMHEHUN XMMHUECKUX 3JIEMEHTOB C IIOMOIIBIO
CIEKTPOCKOIA.

2.3. Ilepuoouueckuti 3axon u Ilepuoouuecxkas cucmema xumuyveckux snemenmos [[.M.Menoeneesa
OTkpeiTHE NepuoauYecKkoro 3akoHa.llpennocbuiku: HakoruieHHe (HaKTOJIOTMYECKOro MmaTepuala,
pabotsl mpeamectBeHHUKOB (M.B.[/lebepeiinepa, A.D.Illankyprya, x.A.Hetonenzca, JI.FO.Meiiepa),
che3n xuMukoB B Kapiicpys, muunoctaeie kauectBa JI.M.MenneneeBa. Otkpoitue .M. MenneneeBsim
IIepnonnueckoro 3akoHa.

Ilepnonnyecknii 3aKoH U cTpoeHne aToMa.l30ronsl. COBpEMEHHOE MOHATHE XMMHYECKOTO 3JIEMEH-
Ta. 3akoHomMepHocTh I.Mo3ziu. CoBpemenHas (opmynupoBka Ilepuoaunueckoro 3akona. Ilepuoguue-
CKasi cuctemMa M cTpoeHue aroma. Pu3nuecKuil CMBICT MOPSAIKOBOTO HOMEpa 3JEMEHTOB, HOMEpPOB
rpynnsl U nepuoa. [lepuoauueckoe U3MEeHEHHE CBOMCTB 3JIEMEHTOB: pajuyca aromMa; SHEprui HOHU-
3allM; BJIEKTPOOTPULATENbHOCTH. [IpUUMHBI HM3MEHEHHS METAJUIMYECKUX W HEMETANTMYECKUX
CBOMCTB 3JIEMEHTOB B IpyIIax U Me-puojax, B TOM yucie 00JbIIuX U cBepxOonpmmx. 3HaueHue [le-
puoandeckoro 3akoHa M Ilepuonnmueckoit cucremsl XuMu4eckux siemeHToB J[.M.MenneneeBa mis
Pa3BUTHS HAYKW U TIOHUMAHUS XUMUYECKON KapTUHBI MUpAa.
Hemoncmpayuu
Paznuynbie BapuaHThl Ta0nuIb! [lepnoanyeckoil CHCTEMBI XUMHUECKUX DJIEMEHTOB
J.N.Menneneena.
OO0pa31bl MPOCTHIX BEIIECTB OKCUJIOB U THAPOKCUIOB drieMeHToB |1l mepuona.
Jlabopamopuuwiit onvim
CpaBHeHHE CBOMCTB MPOCTHIX BEIIECTB, OKCUAOB U TUAPOKCcHI0B neMeHToB |11 mepuona.

2.4. Cmpoenue gewecmsa
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IlonsaTHEe 0 XUMHYECKOH CBA3HU.THUNBI XUMHUYECKHUX CBS3€HM:KOBaJICHTHAS,MOHHAS,METAUINUECKas U
BOJIOPOJIHASI.
KoBasenTHasi xuMnuyeckas cBsi3b./[Ba MexaHn3Ma 0Opa30BaHUS dTOM CBA3U:00MEHHBIMH JOHOPHO-
akuenTopHelii. OCHOBHBIE MTapaMeTPhl ATOrO TUMA CBS3U: JUIMHA, TPOYHOCTH, YTOJ CBSI3U WJIM BaJC€HT-
HbII yroj. OCHOBHbIE CBOMCTBA KOBAJICHTHOW CBS3U: HACBIIIEHHOCTH, MOJISPU3YEMOCTh U MTPOYHOCTD.
DNEeKTPOOTPUIIATEILHOCTh M KJIACCU(UKAIUs KOBAJICHTHBIX CBSI3€H MO 3TOMY NMPHU3HAKY: MOJIApHAs U
HETIOJISIpHAsT KOBAJICHTHBIC CBSI3H. [IOJSPHOCTH CBS3M M MOJIIPHOCTH MOJIEKYJIbl. CIIOcO0 mepeKphiBa-
HUS JJICKTPOHHBIX OpOUTaNiel M Kiaccu(UKaIMs KOBAICHTHBIX CBSI3€H MO 3TOMY NMPHU3HAKY: G- U T-
cBsi3u. KpaTHOCTH KOBAJICHTHBIX CBSI3EH U KJIACCU(UKALUS UX TI0 3TOMY NIPHU3HAKY: OJUHAPHEIE, TBO -
HblE, TPOWHBIC, MOJTYTOPHbIE. THUMBI KPUCTAUIMYECKUX PEIICTOK Yy BEIIECTB C 3TUM THUIIOM CBSI3H:
aTOMHBIE U MOJIEKYJIsIpHbIe. DU3NYECKUE CBOMCTBA BEILIECTB C A TUMH KPUCTAIIIMYECKUMHU PELICTKAMU.
Honnas xumuyeckasi cBsi3b.Kpaiinuii cinydaii KOBaJeHTHOU MOJSIPHOM cBsi3u.MexanuszM o0Opa3oBa-
HUSI MIOHHOM CBsI3U. IOHHBIE KPUCTAJUIMYECKUE PEIIETKA U CBOMCTBA BEUIECTB C TAKUMHU KPHUCTAJLIAMM.
MeTta/uinyeckasi XuMu4eckas cBsi3b.OCOObI THI XUMHYECKOU CBSI3U,CYIICCTBYIOIIMA B METAIIaX U
citaBax. Ee oTIM4us U CXOACTBO ¢ KOBAJCHTHOM U MOHHOM cBs3sMu. CBOMCTBA METAJUIMYSCKON CBS-
3u. MeTamnyeckue KpUuCTaINIMYECKUE PEMIETKH U CBOMCTBA BEIIECTB C TAKUMHU KPHUCTAJIAMMU.
Boaopoanas xumuueckasi cBsi3b.MexaHu3M oOpa3oBaHus Takoi cBs3u.Ee knaccudukanus: Mexxmo-
JIEeKyJsIpHasi U BHYTPUMOJIEKYJISIpPHASE BOAOPOAHbIE CBSI3H. MOJIEKY s ipHbIE KPUCTANIMUECKUE PEIIETKH
JUISl ATOTO TUMa CBA3U. PU3MYECKUEe CBOMCTBA BEILIECTB C BOJOPOJHON CBS3BIO. bruojoruueckas posb
BOJIOPOJHBIX CBSI3€H B OpraHU3allid CTPYKTYp OMOMOIMMEpOoB.EnuHas mpupoga XUMUYECKHX CBSI3CH:
HAJIMYKE PA3JIMYHBIX TUIIOB CBA3EH B OJTHOM BEIIECTBE, IEPEXO OJHOIO TUIIA CBSI3U B IPYTrOM U T.II.
KommnuiekcooOpasoBanue.lloHsTie 0 KOMIUIEKCHBIX coeauHeHUs X. KoopIMHAIIMOHHOEYUCIO KOM-
iekcooOpasoBarens. BHyTpeHHss u BHemHss chepa KomriekcoB. HomeHknaTypa KOMIUIEKCHBIX CO-
equHenni. Ix 3Hauenue.
Hemoncmpayuu
Mopenu MoOneKyI pa3InyHON apXUTEKTYPBHI.
Mopenu U3 BO3IYIIHBIX IAPOB MPOCTPAHCTBEHHOTO PACIOI0KEHUS SP-, spz-, sp3-r1/16p1/mHHx opbura-
JIeH.
Monenu KpucTaNIMYecKUX peleTok pasnuydoro tuna. Moaenu monexkyn JJIHK u Genka.
Jlabopamopuvie onvimot
BsaumopeiicTBue MHOTOATOMHBIX CIHPTOB C (PETMHTOBOM >KMIKOCThIO. KadecTBeHHbIE peakiuu Ha
wonb Fe?* u Fe*,

2.5. lonumepol
Heopranuueckune moaumepsl.[loauMepbl—pocThie BENIECTBA C AaTOMHOM KPUCTAJUIMYECKOW pelieT-
KOH: aJUIOTpOMHbIE BUJOM3MEHEHHS yriepoja (anmas, rpaguT, kapOuH, GyiepeH, B3auMOCBs3b TH-
Opunuzanuu opOuTtanelt y aToMoB YIJIepojaa ¢ MPOCTPAHCTBEHHBIM CTPOCHHEM aJUIOTPOITHBIX MOIHU-
(dukanuit); celieH U TeJUTyp IEenoYeyHoro crpoeHus. [lomumMepsl — CIOKHBIE BEIIECTBA C aTOMHOM
KPUCTAITTMYECKON PEIIeTKON: KBapIl, KpeMHe3eM (IHOKCHUIIHBIE COSIUHEHHsS] KpEMHUSs), KOpYHI (OK-
CUJ AJIIOMUHUSA) U ATIOMOCHIIMKATHI (IIOJIEBBIE IIMATHI, CIII0/IA, KAOJUH). MUHEpalbl U TOpPHBIE MTOPO-
ne1. Cepa mmactuyeckas. MuHepanbHOE BOJIOKHO — acOecT. 3HaueHHEe HEOPTaHUYECKUX TPHPOIHBIX
MOJTMMEPOB B (POPMUPOBAHUHU OJTHON U3 T€OJIOTHIECKUX 000JI0UEK 3eMIIn — JIUTOC(HEPHI.
Oprannyeckune moauMepbl.CriocoObl UX MONTYYCHUS:PEAKIIUY TOTUMEPHU3AINH U PEAKIIUU MOTHKOH-
neHcauu. CTpyKTYyphl IOJTUMEPOB: JTUHEHWHBIE, PA3BETBICHHBIE U MPOCTPAHCTBEHHBIE. CTPYKTYpHpO-
BaHHE MOJUMEPOB: BYJKaHU3AIMS KaydyKoB, AyOJieHHe OENKOB, OTBEPXKICHUE TMOJMKOH]ICHCAIIMOH-
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HBIX TIOJIUMEPOB.
Krnaccudukanus nonuMepoB Mo pa3aIudHbIM MpU3HAKAM.
Hemoncmpayuu
Komnekuuu mnactmace, Kay4yKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX 1OPOA. MHUHEpaIbHOE BOJIOKHO —
acOecT — M U3/1enHs U3 Hero.
Mopemu monexyn 6enkos, JIHK, PHK.
Jlabopamopuuvie onvimot
O3nakomiieHHe ¢ 00pa3lamMu IIacTMace, BOJIOKOH, KAy4yKOB, MUHEPAJIOB M TOPHBIX MOPO/I.
IIpoBepka miacTMacc Ha 3JIEKTPUYECKYIO IIPOBOJUMOCTb, TOPIOYECTh, OTHOIIEHUE K pacTBOpaM KHC-
JIOT, IeJIOYE U OKHCIIUTEICH.
CpaBHEHHME CBOMCTB TEPMOPEAKTUBHBIX M TEPMOIUIACTUYHBIX IutacTMmacc. [loayuenue HuTel U3 Ka-
IIPOHOBOH WM JaBcaHOBOM cMouibl. OOHApY)KEHHE XJI0pa B MOJUBUHHUIIXIIOPU/IE.

2.6. [{ucnepcuobie cucmembi
IlonsTHe 0 nucnepcHbIX cucreMax.Knaccudukanus UCIepCHBIX CUCTEM B 3aBUCUMOCTHOT arperar-
HOTO COCTOSIHHSI IUCIIEPCHOHHOM Cpe/ibl U JUCIePCHOM (a3bl, a TakKe Mo pa3Mmepy ux vyactuil. [ pydo-
JUCIEPCHBIE CUCTEMbI: SMYJIbCUU M CYCHEH3UU. TOHKOIUCIEPCHBIE CUCTEMbI: KOJUIOWJIHBIE (307U U
reJif) U UCTHHHBIC (MOJIEKYIISIpHBIC, MOJIEKYIAPHO-UOHHBIE U MOHHBIC). DPdexT Tunmansa. Koaryms-
LM B KOJUIOUJIHBIX pacTBopax. CUHEpE3UC B relisx.
3HaveHHe QUCNIEPCHBIX CHCTEM B KMBOI M HeKHBOI NMPHUPOAE U MPAKTUYECKON KM3HHM YeIoBe-
Ka.OMYJIbCUU U CYCIIEH3UU B CTPOUTENHCTBE,MUIIEBOM U MEAUIIMHCKONW MPOMBIIUIEHHOCTH, KOCMETH-
ke. buonornyeckue, MEAUIIMHCKUE U TEXHOJOTUYECKHE 30JIM. 3HAaUEHHE TeJIeil B OpraHu3aluu XKUBOU
MaTepud. buonornyeckue, muIIeBble, MEIUIIMHCKUE, KocMeTHueckue renu. CuHepesuc Kak (aktop,
OTIpEICTSIONIUN CPOK TOJHOCTH MPOAYKIIMU HAa OCHOBE reneil. CBepThIBaHHE KPOBU Kak OMOJIOTHYE-
CKHI CHHEPE3HC, €r0 3HaYCHUE.
Hemoncmpayuu
Bunbl aucnepcHbIX CUCTEM M UX XapaKTEPHbIEC IPU3HAKY.
ITpoxokeHue Tyda cBeTa 4epe3 KOJUIOUIHbIE U UCTUHHBIE pacTBOPbI (3P dexT Tunaams).
Jlabopamopnwie onvimol
[TonyueHue cycrieH3uu cepbl U KaHU(POIIH.
[Tonmy4yeHue 3MyJIbCUN PACTUTEIBHOTO Maciia U OeH3071a.
[Tonmyuyenue 3015 kpaxmana. [lomyuenue 30514 cepbl U3 THOCYIb(haTa HATPUS.

2.7. Xumuueckue peaxyuu
Knaccupukauusa XuMUYECKMX peakuuil B OpraHn4eckoi U Heopranumuyecko xummuu.llonstue o
XUMHYECKOHN peakuuu. Peakiuu, uayime 6e3 M3MEHEHUsI KaueCTBEHHOT'O0 COCTaBa BEILECTB: alJIOTPO-
NU3alus U u3oMepu3anus. Peakuuu, uayimue ¢ N3MEHEHHEM COCTaBa BEIIECTB: 110 YUCIYy U XapakTepy
pearupyromux 1 o0pa3yroluXxcsl BEMIECTB (Pa3oKeHHs, COSIMHEHHS, 3aMeIleHHs, 0OMeHa); 10 U3-
MEHEHUIO CTENEHEH OKHUCIIEHUS 3JEMEHTOB (OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE U HEOKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUM); 10 TEIUIOBOMY 3P eKTy (3K30- U 3HIOTEpMUUEcKUe); 1o ¢aze (romo-
U TeTEepOreHHbIe); M0 HaNpaBlIeHUIO (00paTUMbIE U HEOOPAaTUMBIE); TI0 UCIOIB30BAHUIO KaTaIu3aTopa
(KaTaJIMTUYECKUE U HEKATaJIUTHUECKHE); IO MEXaHU3MY (paJuKajabHble, MOJEKYJISIPHbIE U HOHHBIE).
BeposiTHOCTH MpoTekaHHsl XMMHUYeCKHX peakumii. BHyTpenHsst sHeprus, HTansnus. TemnoBoi 3¢-
bexT xumuueckux peakuuil. TepMoxumuueckue ypaBHeHHs. CTaHIapTHas SHTAIbIMS peakuuid U 00-
pazoBanus BemecTs. 3akoH ['.M.I'ecca u ero cieacTBus. DHTpoNHsL.
Cxopocts xumMuyeckux peakumid.llonarne o ckopoctu peakuuii. CKOpOCTh TOMO-HIE€TEPOrE€HHOMN
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peakuuu. DHeprust aktupauuu. PakTophl, BIMSIOIIME HA CKOPOCTh XMMHUYecKol peakuuu. [Ipupona
pearupyromux BemecTB. Temmneparypa (3akoH Bant—I odda). Konnenrpamnus. Karanuzatopsr u ka-
TaJgu3: TOMO- U F€TePOreHHbIN, UX MEXaHU3Mbl. DEPMEHTHI, UX CPABHEHHUE C HEOPraHUYECKMMHU KaTa-
JM3aTopaMu. 3aBUCUMOCTb CKOPOCTH PEAKIUI OT MOBEPXHOCTH CONPUKOCHOBEHHUS PEarupyrolux Be-
LIECTB.
O0paTuMOCTh XUMHYECKUX peakiuil. XuMudeckoe paBHoBecue.lloHsATHE 0 XUMHUYECKOMPABHOBE-
cuu. PaBHOBeCHBIE KOHLIEHTpAaUUU. [[MHAMUYHOCTh XUMHYECKOTO paBHOBECHUS. DaKTOPbI, BIUSIOIINE
Ha CMEILEHUE PaBHOBECUS: KOHIIEHTpaLus, 1aBieHue, reMieparypa (npunuuin Jle [llarense).
Jemoncmpayuu
[IpeBpamenue kpacHoro docdopa B Oemblif; KHCI0poaa B 030H. Mojenu Oyrana u u3o0yraHa.
[Tonyyenue kuciaopoaa u3 NEPOKCHAA BOAOPOJA M BOJBL, AerUjpaTaius 3taHona. llenouka npespa-
mennii P — P»Os — H3POy; cBolicTBa yKCYCHON KUCIIOTBI; peakiMy, HIYIIUE ¢ 00pa30BaHUEM OCal-
Ka, Ta3a U BOJbI; CBOICTBA METAJNIOB, OKUCIIEHUE aJIbAETHA B KUCIOTY U CIIMPTA B aJIbJETU/L.
Peakuuu ropenus; peakiuy SHAOTEPMHUUYECKHE HA IPUMEPE PEaKIUU pa3iioKeHus (3TaHoa, KaTuitHON
CEeNIUTPBI, OUXpoMaTa aMMOHUS) U SK30TEPMHUUECKHE HA TIpUMEpe
peaknmii coequHeHus (obecrBeunBaHue OPOMHOM BOJBI M PacTBOpA MEPMaHTaHATa KallUs STUICHOM,
ralieHne U3BECTU U Jp.).
B3auMopeiicTBre IMHKA C pacTBOpaMU COJISTHOM M CEPHOM KUCIIOT IIPHU Pa3HbIX TEMIIEpaTypax, pa3HbIX
KOHILIEHTPALUX COJITHOW KUCJIOTHI; Pa3joKEeHUE MEPOKCHIA KUCIOPOJa C HOMOILIBIO OKCHAAa MapraHia
(IV), katana3sl CHIPOTo MsiCa U ChIPOTO KapToders.
B3auMozeiicTBre IMHKA pa3IMuHON TOBEPXHOCTH (TIOPOIIIKA, MBLIH, TPAHYII) C KUCIOTOM.
Mopenb «KUTISILIEro CIos».
CwMmellieHre paBHOBECHS B CUCTEME: Fe** + 3CNS «—— Fe(CNS)3; oMbLIEHHE KUPOB, PEAKIIMH 3TE-
puQHKaIHH.
3aBHCUMOCTD CTENIEHH JIEKTPOIUTUICCKOM TUCCOUAIIMN YKCYCHOM KHUCIOTHI OT pa30aBieHHs.
Cpanenue cBoictB 0,1 H pacTBOpOB CEepHO U CEPHUCTON KUCIOT; MypaBbUHOU M YKCYCHOM KHUCIIOT;
TUAPOKCHUJIOB JIMTHS, HATPUS U KaJHsl.
Jlabopamopnwie onvimol
[TonydeHue kucaopoa pa3iokeHHeM epPOKCHIa BOJOPO/ia U (UJTK) IepMaHraHaTa Kajiusl.
Peakuuu, uaymue ¢ oOpa3zoBaHHEM OCajKa, ra3a WM BOJBI Ui OPraHMYECKHX M HEOPTaHUYECKUX
KHCJIOT.

2.8. Pacmeopui
Ilousitue o pacrBopax. PU3NKO-XUMUYECKAsI IPUPOJA PACTBOPEHMS U pacTBOpoB.B3aumonencTeue
pacTBOpUTENIsE U pacTBOPEHHOTO BellecTBa. PacTBopuMocTs BemiecTB. CrocoObl BbIpaykeHHUs! KOHIEH-
TpaLUU PaCTBOPOB: MaccoBasi J10JIsl PACTBOPEHHOT'O BellecTBa (MIPOLEHTHAs ), MOJIIPHASL.
Teopusi 3j1eKTpoJMTHYECKOI AUcconUannu.MexaHu3M JUCCOLUAIMHN BEIIECTB C PA3JIUYHBIMHU TH-
IaMu XMMHYECKHUX CBsA3ei. Bkiaa pycckux y4eHbIX B pa3BUTHE IMPEICTaBICHUH 00 AJIEKTPOIUTHYE-
ckoil auccounuanuu. OCHOBHBIE TIOJIOKEHHSI TEOPUHU DJIEKTPOIUTHYECKOW auccouuanuu. CreneHb
AJIEKTPOIUTUYECKOH Tuccoanuu U (pakTopsl ee 3aBUCUMOCTH. CUIIbHBIE U CPETHUE DIIEKTPOIUTHI.
Huccounanusa Boabl. Bomoponnsiii mokaszatensb. Cpela BOJHBIX PaCTBOPOB AJIEKTPOIUTOB. Peakumn
oOMeHa B BOJIHBIX PACTBOPAX 3JIEKTPOJIUTOB.
I'uaposn3 kak o6MeHHbIil mpouecc.HeoOpaTMbIil rHAPOIN3 OPraHUYECKUX M HEOPTaHUYECKUX CO-
€IMHEHUI U €T0 3HaY€HUE B IIPAKTUUYECKOM EATENbHOCTH YEIOBEKa.
OO6patumslii runponus coneil. CtyneHuartsiii ruaponus. [IpakTuueckoe npuMeHEeHNe THIPOIIH3a.
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I'uaponns opraHMYecKuX BemiecTB (OENKOB, KHUPOB, YIIEBOJIOB, MOJMHYKIC0THA0B, AT®D) u ero 6uo-
JIOTUYECKOE U MpaKkThuueckoe 3HaueHne. OmblieHue kupoB. Peakuus stepuduxarum.

Hemoncmpayuu

CpaBHEHHE AJIEKTPONPOBOJIHOCTH PACTBOPOB 3JIEKTPOIUTOB. CMEIIEHNE PaBHOBECHUS IMCCOLMALUU
clabbIX KUCIOT. IHAUKATOPHI U M3MEHEHUE UX OKPACKHU B pa3HbIX cpenax. CepHOKUCIBINA U pepMeH-
TaTUBHBIN TUAPOIIN3 YTIEBOJIOB.

I'uaponu3 kapOoHATOB, Cyab(})ATOB M CHUIMKATOB IIEIOYHBIX MeTaIOB; HUTpaToB cBuHNA (Il) mmun
LMHKA, XJIOpUJa AMMOHUS.

Jlabopamopuuwtit onvim

XapakTep AUCCOIUAINH PA3TUYHbBIX THIPOKCHIOB.

Ilpakmuueckoe 3anamue

[IpuroroBneHue pacTBOPOB pa3INYHbIX BHI0OB KOHIICHTPALUH.

2.9. OxucaumenvbHo-60cCcmanosumenvuble peakyuu. NeKmpoxumMuiecKue npoyeccol
OKuUCINTE/ILHO-BOCCTAHOBHUTE/IbHbIe peakuuu.CTeneHb OKuciIeHus.BocCTaHOBUTENN U OKHUCIUTE-
mu. OKHCIIeHHuEe U BOCCTaHOBJICHHME. BakHelIlne OKHCIUTENN U BOCCTAaHOBUTENU. BoccTaHOBUTEINb-
HbIE CBOMCTBA METAJJIOB — MPOCTHIX BeulecTB. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOWCTBA HE-
METaJIJIOB — MPOCTHIX BeIlleCTB. BoccTaHOBUTENbHBIE CBOWCTBA BELIECTB, 0OPa30BAHHBIX 3JIEMEHTaMU
B HM3IICH (OTPHUIIATEIIBHON ) CTETICHU
okucieHus. OKHUCITUTENbHbIE CBOWCTBA BEIECTB, OOPA30BAHHBIX DJIEMEHTAMH B BbICIICH (ITOJIOXKH-
TEIbHOW) cTeneHu okuciaeHus. OKUCIUTENbHbIE U BOCCTAHOBUTEIbHBIE CBOWCTBA BEIIECTB, 00pa3o-
BaHHBIX JIEMEHTAMU B IPOMEKYTOUHBIX CTEIIEHSAX OKUCIICHHUSI.

Kaaccudukanus oKMCIUTETbHO-BOCCTAHOBUTEIbHBIX peakumii.Peakiiny MekaTOMHOTO M MEX-
MOJIEKYJISIPHOTO ~ OKHCIJICHUS-BOCCTAHOBJICHMs.  Peakiuy  BHYTPUMOJEKYISPHOTO  OKUCICHHS-
BOCCTAHOBJIEHUI. Peakiiuy caMOOKHCIIEHU-CaMOBOCCTAHOBIIEHUS (IUCIIPOIIOPLIMOHUPOBAHUS).
MeToibl COCTaBIEHUS YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. MeTo1 31eKTpOHHO-
ro O6ananca. BiusHue cpeibl Ha MPOTEKaHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MTPOLIECCOB.
XuMu4eckne UCTOYHMKH TOKA.DJEKTPOJHbIE MOTEHIUAIBLPsII CTAaHIAPTHBIX JEKTPOAHBIX MOTEH-
LUAJIOB (3JEKTPOXUMHUUECKUN Psi/i HAMPSHKEHUN MeTallioB). ['anbBaHUYECKHE JIEMEHThI U MPUHIUIIBI
ux pabotel. CocTaBieHNe ralbBaHMUYECKUX 1eMeHTOB. OOpa3zoBaHUE TajbBaHUUYECKHUX Map MpU XUMHU-
YECKHUX Ipolieccax. ['albBaHMUECKUE AIIEMEHTHI, IPUMEHSIEMbIE B )KM3HU: CBUHIIOBAsI aKKyMYJISITOpHAs
Oarapesi, HUKellb-KaJMHUEBbIE OaTapeu, TOTUTMBHBIC JIEMEHTHI.

JIEKTPOJIM3 PaCIIaBOB M BOJAHBIX PACTBOPOB 3J1eKTPoauToB.IIpoiiecchl,mpoucxosinye Ha KaTo-
7€ U aHoje. YpaBHEHHS AJIEKTPOXUMUYECKUX MPOIECCOB. DIEKTPOJU3 BOJHBIX PACTBOPOB C WHEPT-
HBIMU 3JIEKTPOAaMU. DJIEKTPOIU3 BOAHBIX PACTBOPOB C PACTBOPUMBIMHU 3eKTpojaMu. IIpakTuueckoe
IIPUMEHEHHE AIEKTPOJIN3A.

Hemoncmpayuu

Boccranosnenue nuxpomara xanusi iMHKOM. BoccranoBnenue okcuna meau (1) yriem u Bogopoaom.
BoccranoBnenue quxpomMara Kajusi 3THIOBBIM CIUPTOM. OKHUCIUTEIbHBIE CBOMCTBA a30THOM KHCIIO-
Thl. OKHCIUTENbHBIE CBOWCTBA AUXpoMaTa Kanwus. [ 'anpBaHUYECKUe IIEMEHTHI U OaTapeiku.
Onektponu3 pactBopa xyiopuna meau (11).

Jlabopamopnsie onvimol

B3aumoeicTBue METaIoB ¢ HEMETANIAMU, a TAK)KE C pAaCTBOPAaMU COJIEM M pacTBO-paMH KUCIIOT.
B3aumopaeiicTBue cepHOil M a30THOM KUCIOT ¢ Menblo. OKUCINUTENbHBIE CBOMCTBA II€pMaHraHaTa Ka-
JUS B pa3InYHBIX CpEIax.
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2.10. Knaccugpuxayus sewgecms. Ilpocmole sewecmaa
Knaccupukauus Heopranmuyeckux BemectB.lIpocteie u cioxHbie BenecTBa.OKCUAbI, UX KIacCHU-
¢ukanua. ['mapokcunsl (OCHOBaHUS, KUCIOPOJCOJEPKAIINE KHUCIOTHI, aM(pOTEepHbIE THIPOKCHIIBI).
Kucnotsl, ux xnaccudukanus. OcHoBanwus, ux kinaccudukanus. Conu cpeHue, KHUCIbie, OCHOBHBIE U
KOMILJIEKCHBIE.
Mertanabl.IlonoxeHre MeTauIoB B MEPUOIUYECKON CHCTEME M OCOOCHHOCTH CTPOEHHSIMX aTOMOB.
[IpocTeie BemiecTBa — METAJUIbI: CTPOSHUE KPUCTAIIIOB M METAJUITMYECKass XUMUYecKas cBs3b. O01ue
(u3HUecKre CBOWCTBAa METAJUIOB M UX BOCCTAHOBHUTEIBLHBIC CBOMCTBA: B3aMMOJICHCTBUE C HEMETaJIa-
MU (KHCJIOPOJIOM, TaJIOT€HAMH, CEpOM, a30TOM, BOJOPOJIOM), BOJOM, KUCIOTaMHU, PAaCTBOPAMHU COJIEH,
OpraHMYECKMMH BellecTBaMU (CIUpPTaMU, rajoreHalkaHaMu, GeHOJIOM, KUCI0TaMu), menoyamu. Ok-
CUbl U TUAPOKCU/IBI METAJNIOB. 3aBUCUMOCTb CBOMCTB 3TUX COCAVMHEHUMN OT CTENEHEN OKHMCIICHUS Me-
TaJUI0B. 3HAYEHUE METAJIOB B MIPUPO/JIE U )KU3HU OPTaHU3MOB.
Koppo3usi merannoB.llonstue xopposzuu.XumMudeckass KOpPpO3us.DIEKTPOXUMUUYECKAIKOPPO3USL.
Crioco0sl 3a1UThl METAILJIOB OT KOPPO3HH.
OO0umue crocodbI mosyyeHuss MeTasioB.Merauisl B ipupoae.Metaiyprust U ee BUAbL:IUPO-, TU]I-
PO- U BJIEKTPOMETAILTYPrus. DIEKTPOJIU3 PACIIABOB U PACTBOPOB COCIMHEHHUI METAUIOB U €ro IMpak-
TUYECKOE 3HAUCHHUE.
Hememannw Ilonoxxenue Hemetawios B [lepuoanydeckoit cucteme,0c00€HHOCTUCTPOCHUS UX aTOMOB.
DNEeKTpOOTPULIATEIbHOCTD.
braropoansie ra3pl. DIEKTPOHHOE CTPOEHUE aTOMOB OJIarOPOIHBIX Ta30B M OCOOEHHOCTH UX XUMHUYE-
CKUX B (PU3UYECKHUX CBOMCTB.
Hewmerannsl — npocTsie BeniecTBa. MIX aTOMHOE U MOJIEKYJIIPHOE CTPOCHUE UX. AJUIOTponusi. XUMHU-
YECKHUE CBOWCTBA HeMETaIOB. OKHUCIUTEIbHBIE CBOMCTBA: B3aUMOJCICTBUE C METalIaMU, BOJOPO-
JIOM, MEHEE 3JIEKTPOOTPHUIIATEIFHBIMI HEMETAJIJIAMU, HEKOTOPBIMU CIIOKHBIMH BelecTBamu. Boccra-
HOBUTEJBLHBIE CBOWCTBA HEMETAJJIOB B PEAKIUAX ¢ (PTOPOM,KHCIOPOJIOM, CIOKHBIMUA BEIIECTBAMH —
OKHUCJIUTEISIMH (a30THOM U CEPHOM KUCIOTaMH H JIp.).
Hemoncmpayuu
Konnexnus «Knaccudukanys HEOpraHMueCKMX BEIIeCTBY U 00pasIlbl MPEJACTABUTENIEH KI1acCOB.
Konnexnus «Knaccudukaiys opraHMuecKux BEIIecTB» U 00pasIibl MPEJACTABUTENEH KITacCOB.
Mopenu KpUCTAIUIMYECKUX PEHIETOK METAJIOB.
Komnnekuust MeTannoB ¢ pa3HbIMH (PU3NIECKIMHI CBOHCTBAMHU.
B3aumMogeiicTBrue nuTHS, HATpUs, MarHusl M jKejie3a ¢ KHUCIOPOJOM; IIEIOYHBIX METAJJIOB C BOJIOM,
cnupTamu, (PeHoJIOM; IIMHKA C PACTBOPAMH COJISTHOM U CEPHOM KUCIIOT; HATPHUS C CEPOIi; aTFOMUHHUS C
HOA0M; JKeJe3a ¢ pacCTBOPOM MEJHOTO KyIopoca; aJlOMUHUS C paCTBOPOM €JIKOTO HaTpa.
Okcuabl ¥ THAPOKCUIBI XPOMA.
Koppo3sust MmeTanioB B 3aBUCUMOCTH OT YCJIIOBHIA.
3ammTa METaJJIOB OT KOPPO3UH: 00pa3Ibl «HEPKABEEK», 3AIIUTHBIX MOKPBITUH. Komtekius py/.
DNEeKTPOIN3 PACTBOPOB COJIEH.
Mognenu KpUCTaIITMYECKHX PelIeToK Hoja, anmasa, rpadura. Annorponus docdopa, cepbl, KHCIOPO-
na.
B3aumMozeiicTBre Bogopoaa ¢ KUCIOPOJOM; CYPHMBI C XJIOPOM; HATPHUs C HOJIOM; XJIOpa C paCTBOPOM
Opommuia Kajaus; XJIOPHOW U CepOBOJOPOTHON BOABI; OOECIIBEUMBAHNE OPOMHOM BOJABI STUICHOM HIIU
alETUIICHOM.
Jlabopamopnsie onvimol

22



O3nakomiieHHe ¢ 0Opa3lamMu MpeACTaBUTENCH KI1accoB HEOpraHMYeckux BemiecTB. O3HAKOMIIEHHUE C
oOpa3amu NpeACcTaBUTENEH KI1acCOB OpraHnyeckux BemecTB. O3HaKOMIICHHE ¢ KOJIJIEKIIUEH Py .
[Tonydenue kucnopoza u ero cpoiictsa. [lonydenrue Bogopoaa v €ro CBOMCTBA.
[Tonyyenue mIacTUYECKOU Cepbl, XMMUYECKHE CBOMCTBA CEPbl. B3auMoIeHCTBUE METAIIIIOB C PaCcTBO-
pamu KUCIOT u cosieid. CBOMCTBA YTJIst: afcOPOIIMOHHBIC, BOCCTAHOBUTEIILHEIC.
B3anMopeiicTBre IMHKA WM aTIOMUHHUS C pAaCTBOPAMHU KHUCIOT U mienoudeld. OKpallvBaHUe IIaMEHU
KaTMOHAMM ILEJOYHBIX U IIEJT0YHO3EMEbHBIX METAJIJIOB.

2.11. OcrosHble KNAcChl HeOpeaHUYeCKUX U OpeaHu4ecKux coeOUHeHull
Bopnoponnbie coennHennsi HemeTa ioB.Ilonyuenne amMmmuaka M XJIOpOBOJOpPO/a CUHTE30M M KOC-
BeHHO. Pu3nueckue cBoiicTBa. OTHOLIEHNE K BOJIE: KMCIIOTHO-OCHOBHbBIE CBOMCTBA.
Oxcuapl M aHrMApUIbLI KapOoHOBBIX KHcJa0T.HeconeoOpasyronme u coneoOpa3yromueoKCUIbl.
Kucnorasie okcupl, ux cBoiictBa. OCHOBHBIE OKCHBI, HX CBOMCTBA. AM(OTEpHBIE OKCHJIBI, UX CBOM-
CTBa. 3aBHCHMOCTh CBOWMCTB OKCHJIOB METAJIOB OT CTENEHU OKHCICHHA. AHTUAPUABI KapOOHOBBIX
KHMCJIOT KaK aHAJIOTH KUCIOTHBIX OKCHJIOB.
Kuciorsl oprannyeckue u Heopranmieckue.KucioTel B CBET€ TEOPUU IIEKTPOJUTUUYECKON JTUCCO-
uaruy. KucinoTsl B cBeTe MpoToiauTudeckoi Teopun. Kinaccudukanums opraHndeckux U HeopraHuye-
ckux KucaotT. OOmiye cBOMCTBAa KUCIOT: B3aUMOJICHCTBUE OPraHUYECKUX U HEOPTaHUYECKUX KUCIOT C
MeTaJlJlaMi, OCHOBHBIMU U aM(OTEPHBIMH OKCHUJAMH M TUIAPOKCHUIAMH, COJISIMH, 00pa30BaHUE CIIOXK-
HBIX 3¢upoB. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOMN CEpHOM U a30THON KUCIIOT.
OcHoBaHMsl opraHuYecKue M HeopraHu4veckue.OCHOBaHMSI B CBETE TEOPUU DIIEKTPOJIUTHUECKON
nuccouuanui. OCHOBaHUSI B CBETE MPOTOJMTHYECKON Teopuu. Knaccudukanus opraHuyeckux U He-
OpraHUYEeCKUX OCHOBaHUI. XMMHUUYECKHE CBOMCTBA IIEJI0YE U HEPACTBOPUMBIX OCHOBaHUI. CBoOMCTBA
OECKHUCIOPOAHBIX OCHOBAHUI: aMMHUaKa U aMUHOB. B3anMHOe BIHsIHIE aTOMOB B MOJIEKYJIC aHUIIMHA.
AM@oTepHble opraHnyeckrue W HeopraHuvyeckue coeJuHeHUs1. AMPOTEpHbIE OCHOBAHUSAB CBETE
IIPOTOJINTUYECKON TeOpUU. AMPOTEPHOCTh OKCUJOB U THAPOKCUAOB MEPEXOJHBIX METAIJIOB: B3aUMO-
JEUCTBUE C KHCIOTAMU U ILEJTOYaMH.
Coum.Knaccuduxanusa n xummuyeckue cBoiicta coneil.OcoOeHHOCTH CBOMCTB CONICHOpraHMueCcKuX U
HEOPraHUYECKUX KUCIIOT.
I'eneTnyeckasi cBA3b MeXK1Y KJIacCaMi OPraHNYeCKMX U HEOPraHNYeCKUX COeIMHEeHMI .
[loHsATHE O TEHETUYECKON CBSA3M M I'€HETHYECKHX Pslax B HEOPTaHWYECKOW M OPraHUYECKON XUMUHU.
I'eneTnueckue psibl MeTaula (Ha MpUMepe KalblMs U XKele3a), HeMeTaa (cepbl U KpeMHUs), epe-
XOJHOTO 3yieMeHTa (UuHKa). ['eHeTnueckue psabl M I€HETUYECKas CBSI3b B OPraHWYECKOW XHMHHU.
EnuHcTBO MUpa BelIecTs.
Hemoncmpayuu
Konnexkuu KUCI0THBIX, OCHOBHBIX M aM()OTEPHBIX OKCUIOB, IEMOHCTPAIUS UX CBOMCTB.
B3aumopeiicTBue KOHLEHTPUPOBAHHBIX a30THOM M CEPHOM KHCIOT, a TakXe pa30aBIeHHON a30THOM
KHCIIOTBI C MEJIBIO.
Peaxius «cepeOpsiHOTO 3epKaiiay A MypaBbUHOM KHCIOTHI.
B3aumopeiictBue pacTBopa THAPOKCHIA HATPUS C KHCIOTHBIMU Ookcuaamu (okcumoM docdopa (V)),
aM(pOTEepHBIMU THIPOKCHIaMU (TUAPOKCUIIOM LIUHKA).
B3anMoeiicTBre aMMuaka ¢ XJI0pOBOJOPOJIOM U BOJOW. AHAIOTUYHO JIJII METHJI- aMHHA.

B3aHMOHCﬁCTBHe AMHWHOKHCIIOT C KHUCJIOTAaMU U IICJIOYaMHU. OCYH_ICCTBJ'ICHI/IC Mepexoa0B:
Ca— CaO — Cag(PO4)2 g Ca(OH)2 P— P205 — H3PO4
Cu — CuO — CuSO4 — Cu(OH); — CuO — Cu
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Co,Hs0OH — CoHy — CoH4BI

Jlabopamopnuvie onvimot

[Tonyyenue u CBOMCTBA yIIIEKUCIIOTO rasa.

CaoiicTBa comsiHOM, cepHOM (pa30aBiIeHHON) U YKCYCHOU KUCIIOT.

B3aumogeiicTBue ruapokcua HaTpus ¢ coiisiMu (cynbdatom menu (1) u xaopugom amMmmoHus).

Pasnoxenne ruapokcuia Meau.

[Tomydenue u ampoTepHBIE CBOMCTBA THAPOKCHIA amtoMuHus. [lomydeHne )KeCTKOM BOIbI M U3YUCHUE

€€ CBOMCTB. Y CTpPAaHEHHE BPEMEHHOU U TOCTOSIHHOM KECTKOCTH.

Ilpakmuueckue 3anamusn

[Tonyyenue XJI0pOBOOPOAA U COISTHOM KUCIOTHI, UX cBoWcTBa. [loayueHne ammuaka, ero CBOMCTBa.
2.12. Xumus snemenmoe

S-Onemenmul

Boaopoa./[BolicTBEHHOE MOJIOKEHHUE BOJOPOJIa B Iepuoanyeckoit cucreme.lMzoronsiBoopoaa. Tsxe-

nas Boga. OKHUCIUTENbHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA BOJAOPO/A, €r0 MOJYYEHUE U IPUMEHEHHUE.

Posie Bomopoaa B KUBOW U HEXKUBOW MTPUPOJE.

Bopa. Ponb Bobl Kak cpeooOpa3yrollero BelecTBa KIEeTKU. DKOJIOIrMUeCKUe acleKThl BOAOIOJIb30-

BaHMUS.

daemeHThbl |A-rpynnsblllenounsie MeTamibpl.O0mas XxapakTeprucTUKa MIEJIOYHBIX METANIOB Ha OC-

HOBaHMHM N0JI0KeHUA B Ilepuonnueckoi cucreme sieMeHToB J[.MI.MeHneneeBa u CTpoeHUsI aTOMOB.

[Tony4yenue, puznveckne 1 XUMUIECKHE CBOMCTBA MIETOYHBIX METAIIOB. KaTHOHBI MIEIOUHBIX METal-

JIOB KaK BakHeMIas xuMudeckas ¢popMa UX CyIIeCTBOBaHUS, PETYJISATUBHASL POJIb KATUOHOB KaJHs U

HaTpus B KUBOH KieTke. [IpupoiHble COeIMHEHNs HATPUS U KaJIUsl, UX 3HAYEHUE.

uemMeHThl ||A-rpynnbl.O01mas xapakTepUCTHKA IIETOYHO3EMENIbHBIX METAJUIOB M MarHusi Ha OCHO-

BaHMM nojoxxeHus B I[lepmomgmueckoit cucreme sneMeHToB JI.JMI.MenneneeBa U CTpOEHHS aTOMOB.

Kanpuuii, ero nonydenue, puznyeckue U XMMUYECKHe CBOWCTBA. BaxkHeillne coequHeHUsT KaabIys,

UX 3HaueHue u npumeHenue. Kanpiuit B mpupoje, ero 6uoaorudeckast poib.

p-Onemenmol

AJIIOMUHUI. XapaKTepUCTUKA ATFOMUHHS Ha OCHOBAaHHUHU IOJIOkKeHUs B [leproandeckoit cucreme siie-

menToB J[.M.MenneneeBa u crpoenus aroma. [lonyuenue, ¢puznueckue 1 XUMUYECKHE CBOMCTBA allio-

MUHHS. BaxxHelme coelMHeHs allOMUHUSI, X CBOWCTBA, 3HaUeHUE U npuMeHenue. [Ipuponnsie co-

€AMHEHUS aTIOMUHHS.

Yraepoa u kpemumii.O01as xapakTepucTika Ha OCHOBaHHMH MX mojoxkeHus B [lepuoanueckoii cu-

creme [|.M1.MenneneeBa u ctpoenus atoma. [IpocTeie BemecTBa, 0Opa3oBaHHbIE YTUMH JIEMEHTAMHU.

Oxkcuabl 1 THAPOKCHUIBI YTIIEpoJia U KpeMHUs. BaxHeime conu yroiabHOM U KPEMHHUEBOW KHCIIOT.

CunukaTHasi TPOMBIIIUIEHHOCTD.

I'anorenp1.O0mas xapakTepUCTHKA TaJOTEHOB HA OCHOBAaHUHW WX ToJIoxkeHUs B [lepuoamdeckoit cu-

creme 3neMeHToB J.M.MenzeneeBa u cTpoeHHs! aTOMOB. ['alloreHbl — MPOCThIE BEILIECTBA: CTPOCHUE

MOJIEKYJI, XUMUYECKHE CBOMCTBA, MOJYyYEHUE U PUMEHEHUE. BaxkHelne coeAMHEHUs TaJlOr€HOB, UX

CBOICTBA, 3HAUCHUE U NTpUMeHeHue. ['anorensl B nmpupoje. bruosornyeckas poib rajJoreHos.

Xajabkorenbl.O01Iast XapaKTepUCTHKA XaIbKOT€HOB Ha OCHOBAHWHU WX MosiokeHus Bllepuoandeckoit

cucteme remeHToB J[.M.MeHieneeBa u cTpoeHHsi aTOMOB. XallbKOT€Hbl — IMPOCThIE€ BEIEeCTBA. AJl-

notpornusi. CTpoeHHEe MOJEKY aJUIOTPOIHBIX MOAUUKaUiA U UX cBoicTBa. [lonydyeHue u npumeHe-

HUE KUCIOPOJa U cepbl. XaJIbKOTeHbI B IPUPOJIE, UX OMOIOTHYECcKas POJib.

JuemeHThI VA-rpynnbl.O0111as XapakTepUCTUKA 3JIEMEHTOB 3TOW IPyIIIbl HA OCHOBAHUUHUX TOJIOKE-
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Hus B Ilepuonnueckoii cucreme anementoB JI.M1.Menzaeneesa u crpoenust aromMmoB. CTpOEHHE MOJIEKY-
JIBI a30Ta ¥ AJJIOTPOMNHBIX Moaudukanuii hochopa, nx pusnyeckne U XMMHUUYECKHE CBOMCTBA. Bomo-
polHbIe coequHeHus MeMeHToB VA-rpynnbl. Okcuabl azota u ¢pocdopa, COOTBETCTBYIOLIUE UM KHC-
notel. Comu 3TUX KHCHAOT. CBOMCTBAa KUCIOPOAHBIX COCOTUHEHHMH a3oTa U (ocdopa, UX 3HAUCHHE U
npuMeHeHne. A3ot 1 Gpocdop B mpupoje, ux OHoIoruyecKast poib.
duemeHThl |VA-rpynnel.O01mas xapakTepucTHKa 3JI€MEHTOB 3TON TPYIIbl HA OCHOBAaHUH UX T0JIO-
xenus B [lepuoanueckoil cucrteme snemenToB Jl.M.MenneneeBa u CTpoeHUsI aTOMOB. YTJIEPO U €ro
ayutotponust. CBOHCTBA aJUIOTPOITHBIX MOAM(DHUKAIMN yriIepoa, UX 3HaueHue U mpuMeHeHne. OKCuabl
Y TUJIPOKCHUIBI YTIIEpOJa U KPEMHHUSI, UX XUMUYeCKUe cBOMCcTBA. COJIM yroIbHOM U KPEMHUEBBIX KHC-
JI0T, UX 3HaueHue u npumeHeHue. [Ipupogoobpasytomias posib yriaepoaa Ijs )KUBOW U KpEMHUS s
HEXUBOU MIPUPOIBL.
d-Onemenmoi
Ocobennoctu crpoenus: atromoB d-3nementoB (IB-VIIIB-rpymnmn). Menp, nuHk, Xpom, xkeine3o, Mapra-
HeI[ KaK MPOCThIE BEIIECTBA, X (U3NYECKUEe U XUMUYEeCcKHe cBoicTBa. HaxoxieHue 3TuX MeTaioB B
npupojie, uxX mojyvyeHue u 3HaueHue. CoepuHeHnss d-3JIEMEHTOB C Pa3IMYHBIMU CTETICHSAMH OKHCIIC-
Hus. XapakTep OKCUIOB U THIPOKCHUIOB 3TUX IEMEHTOB B 3aBUCUMOCTH OT CTEIIEHU OKHUCIICHHS Me-
TajuIa.
Hemoncmpayuu
Konnekuuu nmpocThix BeliecTs, 00pa30BaHHBIX 3JIEMEHTAMU PA3IMYHBIX JIEKTPOHHBIX CEMEICTB.
Komnnekuuyu MuHepanoB U FOPHBIX MOPO.
[Tonyyenue amIOTPONHBIX MOAMGPUKALMKN KUCTOpOAa, cephl, pochopa. XUMHUUECKHUE CBOMCTBA BOJIO-
pona, Kuciopoza, cepsl, pochopa, ranoreHoB, yriepoza.
Oxkcuabl cepsl, a30Ta, yriepoja, Kejae3a, Mapraiia, MeIu ¢ pa3JIMYHbIMHU CTEIECHSIMU OKUCICHUS, UX
CBOMCTBA.
I'unpokcunpl cepbl, XpoMa, Maprasia, keine3a, Meu, allOMUHUS U UHKA, UX MOJIyYeHHE U XUMUYe-
CKHE CBOWCTBA.
Jlabopamopnvie onvimoi
N3yueHnne cBOWMCTB IPOCTHIX BELIECTB U COCIMHEHHUM S-3J€MEHTOB. M3ydeHue CBOWCTB IPOCTHIX Be-
IIECTB M COCAMHEHUH p-31eMeHTOB. M3yueHune CBOMCTB MPOCTHIX BEHIECTB W coeauHeHHMH d-
JJIEMEHTOB.
Ilpakmuueckue 3anamus
[TonyuyeHne THAPOKCUIOB aTIOMUHUS M LIMHKA; UccieqoBaHue ux cBoicTB. [lomydyeHue u uccnenoBa-
HUE CBOMCTB OKCHJIOB CEpHI, yrieposaa, ¢pocdopa.

2.13. Xumus 6 scusnu obwecmea
XuMus 1 NpoU3BOACTBO. XUMUYECKAsI TPOMBIIIUIEHHOCTh U XUMHUYECKUE TEXHOJIOTUU.ChIpbe IS XU-
MUYECKOW MPOMBIIIJIEHHOCTH. Bosla B XMMHUECKON MPOMBIIUIEHHOCTH. DHEPTus Uil XUMHYECKOIO
pou3BoJicTBAa. HayuHble NMpUHIUIBI XUMUYECKOTO MPOU3BOCTBA. 3allUTa OKpPY)KaOLIEH cpenbl U
OoXpaHa TpyJa HpH XUMHUYECKOM Mpou3BoJACTBE. OCHOBHBIE CTaJMM XUMHUYECKOTO MPOU3BOJICTBA.
CpaBHeHME POU3BOJICTBA AMMHAaKa U METAHOJIA.
XuMHUSl B CeJbCKOM XO03filicTBe. XMMH3aIlHMs CEJIbCKOr0 XO34iCTBAa M €¢ HampasiieHus.PacteHuss u
MOYBa, MOYBEHHBIN MOTJIOMIAIONTUN KOMIUIEKC. Y TOOpEeHHS U WX KiIacCHpUKAIKsI. XUMHUIECKUE CPel-
CTBa 3alIUTHl pacTeHuid. OTpUIaTeIbHbIC MOCIEACTBUS IPUMEHEHHS TIECTUIIMAOB  60pbh0a ¢ HUMHU.
XuMu3alus >KUBOTHOBO/ICTBA.
XHUMHS M 3K0JIOTHs. XUMHUYECKOE 3arpsi3HeHue OKpy»karomel cpeapl.OxpaHa ruapocdepsl OT XUMU-
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4yeckoro 3arpsizHeHus. OxpaHa MOYBBl OT XMMHYECKOT0 3arpsa3HenHus. OxpaHa aTMoc(epsl OT XUMHUYE-
ckoro 3arps3HeHus. OxpaHa (Guopsl U GpayHbl OT XUMHUYECKOTO 3arpsi3HEHN. BUOTEXHOIOrUs U FeHHas
WH)KEHEePHUS.

XuMHsA M NOBCeJHEeBHasl KU3Hb 4YejoBeka.JlomamHss anreka.Moromye MW YHMCTALIUECPECTBA.
CpenctBa 60pb0OBI C OBITOBHIMH HaceKOMbIMU. CpeacTBa JTUYHOW TMTHEHbI U KOCMETHKH. XUMHUS H
nuia. MapKUpOBKHM YIIAaKOBOK MUIIEBBIX U TUTHEHUYECKUX IPOAYKTOB M YMEHHUE UX YUTATh. DKOJIO-
ISl KUIUIIA. XUMUS M TeHETUKa YeI0BeKa.

Jemoncmpayuu

Mogenu npou3BOICTBA CEPHOM KUCIOTH M ammuaka. Komieknus ynoOpeHuii 1 necTULUIO0B.

OO0pa31bl cpeAcTB OBITOBOM XMMHHU U JIEKAPCTBEHHBIX IIPENAapaTOB.

Ilpakmuueckue 3anamusn

O3HakoMJICHHE C KOJUIEKIUEH y1oOpeHnii 1 MeCTHIIUIOB.

O3nakomiieHHEe ¢ 00pa3lamMu CpeCTB OBITOBOM XUMHUH U JIEKAPCTBEHHBIX MPEMApaToB.

Ipumepnsvie memut pegpepamos (00Kk1a0086), uccied08amenbCKux RPOEKnoe

e buorexHonorus u reHHas uHxeHepust — TexHonoruu XXI| Beka.

e HaHnoTexHosiorus Kak NpUOPUTETHOE HANPABIECHUE Pa3BUTHS HAyKH U Ipou3BojacTBaB Poccuii-
ckoit denepanuu.
CoBpeMeHHbIE METO/1bl 00e33apaXKMBaHUS BOJIbI.
ANIOTpONUS METAIIIOB.
Kuznb u pestensHocts J. 1. Menpeneena.
«[lepunonnyeckomy 3akoHy Oyyliee HE TPO3UT Pa3pyLIECHUEM. ..
Cunres 114-ro snementa — TpuyMd poCCHUICKUX (PUIUKOB-SACPIIHKOB.
N3otonel Bonopoa.
Hcnonp30BaHne paluOaKTUBHBIX U30TONOB B TEXHUUECKUX IIEJISAX.
PeHTreHoBcKO€e U3IIy4EHHNE U €r0 UCIIOJIb30BaHUE B TEXHUKE U MEIULIUHE.
[Inazma — yeTBEepTOE COCTOSTHUE BEILIECTBA.
AMop¢HbIe BelecTBa B IpUpOJIe, TEXHUKE, OBITY.
OxpaHa OKpyXarolien cpeabl 0T XMMHUYECKOT0 3arpsi3HeHus. KonnuecTBEHHbIE XapaKTepUCTH-
KM 3arpsi3HEHUS] OKPYKAIOIIEH Cpebl.
[TpumeHeH#e TBEp0ro U razoodpasnoro okcuaa yriaepoaa (1V).
3aiuTa 030HOBOT'O 3KpaHa OT XUMHUYECKOTO 3arpsi3HEHNUS.
I'pyOoaucniepcHble CUCTEMBI, UX KiIaccU(UKAIMS U UCIOIb30BaHUE B IPO(ECCUOHATIBLHON Jesi-
TEJIbHOCTH.
KocmeTrnueckue renu.
IIpumeHeHne CycleH3Hi U YMYJIbCUI B CTPOUTEIILCTBE.
MuHepaisl ¥ TOpHbIE OPOJIbI KAK OCHOBA JIUTOC(EPHI.
PactBops1 Bokpyr Hac. Tumsl pacTBOpOB.
Bopa kxak peareHT 1 cpena A XMMHUYECKOT0 Ipoliecca.
Kuznb n nestensHocTh C. AppeHuyca.
Bxuag oTedecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHUH JIEKTPOIUTUYECKON TUCCOLHAIINY.
YcTpaHeHue )KeCTKOCTH BOJbI HA IPOMBIIUIEHHBIX MPEANPUATHSIX.
CepHas KHCIIOTa — «XJI€0 XUMHYECKOU MPOMBIIIIIICHHOCTH.
Hcnonb30BaHne MUHEPATIBHBIX KUCIOT HA MPEANPUATHSIX Pa3IMUHOTO MPOQUIIS.
Oxcupl U CONMM KaK CTPOUTENIBHBIE MaTEPHAIIBL.
Hcropus rurca.
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[ToBapeHHas coJib KaK XUMUUYECKOE ChIPhE.

MHoronukuii KapOOHAT KalbIIHs: B MPUPOJIE, B IPOMBIIIIIEHHOCTH, B OBITY.

Peakiiuy ropenus Ha TPOU3BOACTBE U B OBITY.

BupryanbHoe MoenpoBaHre XUMUYECKUX MTPOIIECCOB.

DIEKTPOJIU3 PACTBOPOB AJIEKTPOIUTOB.

DIEKTPOJIM3 PACIUIABOB JIEKTPOJIUTOB.

[IpakTrueckoe MpUMEHEHHE JJIEKTPOJIN3a: paUHUPOBAHKE, TaIbBAHOIIIIACTHKA,
rajilbBaHOCTETHSl.

Hcropus momydeHus ¥ MPOU3BOJICTBA ATFOMUHUSI.

DIEKTPOIMTHYECKOE MOTyYeHUE U paUHUPOBAHUE MEJIH.

Kuznb u gestenbHocTh [, [[PBH.

Posp MeTaisioB B HCTOPUM YETTOBEUECKOM IUBHIM3ALMK. VICTOpHS OTeueCTBEHHOWYEPHOU Me-
tauryprui. COBpeMEHHOE METaUTypruuecKoe MpOU3BOJICTBO.

Hcropust oTedecTBEHHOW IIBETHOM MeETaLTypruH. Poilb METaJIOB W CIJIAaBOB B HAY4YHO-
TEXHUYECKOM ITporpecce.

Koppo3ust MeTamioB u criocoObl 3alUThl OT KOPPO3HH.

WNuepTHbIie it 61aropoiHbIe rasbl.

Posxnaro1iye cojiu — rajoreHsl.

Hcropus mBeaCKO#N CITUYKH.

Hcropust BOBHUKHOBEHUS U PA3BUTHSI OPTAHUYECKON XUMUU.

Kusnp u gesrensHocts A. M. Bytneposa.

Butanmsm u ero kpax.

Posb oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUHU U Pa3BUTUA MUPOBOM OPraHUYECKON XUMUH.

TEMATHUYECKOE INTAHUPOBAHUE
27



MaxkcumanbHast yueOHast Harpy3ka o0yyaromuxcs cocraiser 162 gaca, B Tom yuce:
ayautopHas (oOs3aTenbHas) Harpy3ka oOydJarolIuxcs, BKIIOYas MpakTuueckue 3anatus, — 108 ga-
COB;
caMmocTosITeNbHas pabora odyqaromuxcsi— 54 vaca.

TemaTnueckuii miag

Bupa yueOHoii padoThl

KonuyecTBo yacos
AynurtopHble 3ansaTus. Cofep:kanue o0y4eHus1

Beenenue 2

1. Opranuyeckasi XuMHus 49

1.1. [Ipenmet oprannueckoit xumuu. Teopus 2

CTPOCHUSA OPraHUYCCKHUX COCI[I/IHGHI/Iﬁ

1.2. IlpenenpHble yraeBO10POAbI

1.3. DTUneHoBbIe U TUEHOBBIE YTIEBOAOPOIbI

1.4. AueTtunieHoBbIe yrieBOAOPOIbI

1.5. Apomaruueckue yrieBoa0poIbl

1.6. IlpupoaHble HCTOYHUKY YIIIEBOJAOPOIOB

1.7. T'uipoKkcuIbHBIE COSAMHEHUS

1.8. Anpaeruansl U KETOHEI

1.9. KapOoHOBBIE KUCIIOTHI M UX MTPOU3BOIHBIC

1.10. YraeBoabl

1.11. AMuHBL. AMHUHOKHCIIOTEI, OEJIKA

A OO INDIDN|A~IDN |~

1. 12.A30Tconep>1<aume reTCpoOUUKINICCKUEC CO-

CIANHCHUA. HYKJ'IeI/IHOBLIC KHCJIOTHI

1.13.Bruosiornyecky akTUBHBIE COETMHEHUS 1

2. O0masi ¥ HEOpraHM4ecKass XUMHUA 57

2.1. OCHOBHBIE TOHATHUA M 3aKOHBI XUMHUU 2

2.2. CtpoeHue atoma

2.3. [lepnoinueckuii 3aKOH B CBETE TEOPUU CTPO-

CHHA aTOMa

2.4. Xumnueckas cBA3b. CTpOEHHE BELIECTBA 2

2.5. lucnepcHble cucteMbl. PacTBOpbI

2.6. Teopust 3NEKTPONUTHUECKON TUCCOIUALIAN 4

2.7. OCHOBHBIE KJIaCChl HEOPTAHUYECKUX BEIIECTB 12

2.8. Tunel XUMHAYECKUX PEAKLIAN

2.9. OKHCIIUTENIBPHO-BOCCTAHOBHUTEIIHHBIC pcak-

MU. DJIEKTPOJIN3 PACIsIaBOB U pacTBOPOB

28



2.10. O01me cBeaeHNA U MeTaIaX ¥ HeMeTaLIax 16

2.11. Xumusd B xuU3HHA 00111ECTBA 1

HTroro 108

BHeay}mTopHaﬂ CaMOCTOsATC/IbHAsA paﬁoTa

HOI[FOTOBK& K IPpaKTHYECKHUM 3aHATUAM, IIOATO-
TOBKa BBICTYHJ'IGHI/II\/'I I10 3aJaHHBIM TEMAaM, OOKJIa- 54

1I0B, pedepartos, 3cce u JIp.

Ilpomesrncymounaa ammecmavuus 6 ghopme IK3amena

Bcero 162

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE
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Jliis peanuzanuu mporpaMMbl y9eOHOM TUCITUTUIMHBL JOJIKHBI OBITh TIPEyCMOTPEHBI CIEAYIONIUE 110~
MELLEHUS:
Kabuner Xumun

ObopynoBanne yaeOHOTO KabUHeTA!
e pabouee MECTO IpENoOAaBaTeNs;
e pabouee MeCTO O0yJaArOIINXCS;
® HaTypaJbHBIE OOBEKTHI, MOJEIH, TPUOOPHI U HAOOPHI I MOCTAHOBKH JIEMOHCTPAIIMOHHOTO H
YYEHHUECKOTO KCIIEPUMEHTA;
e BCIIOMOraTelbHOE 000PYI0BaHUE U UHCTPYKIUU;
e OubnmoreuHslit oA (yueOHUKH, yaeOHO-MeToaundeckue komriekeol (YMK) miis peanuzanuu
00pasoBaTenbHON MPOrpaMMBbl CpeHEro 001ero oopa3oBanus B npeaenax ocBoerus I111C3)
e TaOIUIIBL:
1. PacTBOpUMOCTH XMMUYECKUX 3JIEMEHTOB — 1 11T
2. Ilepuoanyeckas cucrema xumuueckux 3yemeHToB [[.1. MenneneeBa — it
3. DNEKTPOXUMHUYECKUN Psil HAPsHKEHUI
® [JIaKaThI:
1. OKHCTUTENBHO-BOCCTAHOBUTENBHBIE PEaKIUU — 11T
2. lucniepcHas cucrema — lmr
3. Koppo3zus metajuioB — lit
4. Habop mopTpeToB XUMUKOB — | T
5.MaxkeTsl OpraHM4ecKHX BEIIecTB — 11T
® CTCHJIBL:
1. Conepxanue caxapa B BelIeCTBax — 1T
2. Butamunsbl — 1t

Texuuveckue cpercTBa 0OyueHHs
1. [lepeHocHast MyJIbTUMEIHIIHAS YCTaHOBKA
2. HoytOyk

[TomenieHust 1u1st CaMOCTOSITENIbHOM pabOThl 00yUYarOLIUXCsl, OCHAILICHHbIE KOMIIBIOTEPHON TEXHUKOH C
BO3MOKHOCTBIO MOJKIIIOUYEHUS K HH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON cetn "HHTepHer" u
oOecrieueHreM JIOCTyMa B AJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTeIbHYI0 Cpeay 00pa3oBaTeIbHOM
OpraHU3aIHH.

3ansl:

- bubnmoreka

-UuTtabHBIN 3aJ1 ¢ BBIXOJOM B ceTh HTEpHET
-AKTOBBIH 3a71

CIIMCOK JIUTEPATVYPHLI:
1. OpuunanbHbie U3TAHUSA
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1.1 HopmaTuBHO-IpaBOBBIE JOKYMEHTBI
006 o6paszoBanuu B Poccuiickoit @enepanuuhttp://docs.cntd.ru/document/902389617 @edepanvhuwiii
3axon om 29 dexabps 2012 200a No273-D3 (HeorpaHUICHHBIN TOCTYI)

2. 1o oOyuarommxcst

OcHoBHasl yyeOHas JUTEepaTypa

2.1. Tynukun, E. . Xumus. B 2 4. Yacts 1. Obmas u Heopranudeckas xumus : yaeouuk ais CI10 /
E. U. Tynukun. — 2-e uzna., ucnp. u gomn. — M. : U3mparensctBo FOpaiit, 2017. — 385 ¢. — (Ilpodec-
cuoHaiabHOe oOpazoBanue). — ISBN 978-5-534-02748-8.https://biblio-online.ru/viewer/himiya-v-2-
ch-chast-1-obschaya-i-neorganicheskaya-himiya-421000

2.2. Tynukun, E. . Xumus. B 2 4. Yacte 2. Opranndeckast xumus : yueOnuk anst CI1O / E. . Tynu-
KUH. — 2-€ U3/1., uctp. u gon. — M. : U3parensctBo IOpaiit, 2017. — 197 ¢. — (ITpodeccuonansroe
obpazoBanme). — ISBN 978-5-534-02749-5.https://biblio-online.ru/book/himiya-v-2-ch-chast-2-
organicheskaya-himiya-401911

JonostHUTeILHAS y4eOHAsI TUTEPaTypa

2.3.AnekcangpoBa, J. A. XUMHS HEMETAJUIOB : yueOHUK U npakTukyM st CITO / 3. A. Anekcanapo-
Ba, . . CunopoBa. — 3-e m3x., ucnp. u gorn. — M. : M3znarensctBo IOpaiit, 2016. — 358 ¢. —
(ITpodheccuonanbroe o0Opa3zoBaHue). — ISBN 978-5-9916-9247-2.https://biblio-
online.ru/viewer/himiya-nemetallov-396268

2.4 T'abpuensia, O.C. Xumust g npodeccuii U crnenuaibHOCTe €CTECTBEHHOHAYYHOTO MpOoduIs:
yuebnuk / [O.C. I'abpuensu, U.I'. Octpoymos, E.E. Octpoymosa, C.A. CnankoB]; mox pen. O.C. ['a6-
puensHa. — 3-¢ u3., crep. — M.: M3narenbckuii meHTp «Akagemus», 2014. — 384 ¢. ISBN 978-5-4468-
0623-2

3. Jlasa npenoaaBareiei

3.1.MeTtonuka npodecCHOHAIBHOT0 00YYeHHS : y4eOHOE TTOCOOHUe ISl CPEAHETO MPOPECCUOHATBHOTO
oOpasoBanus / B. Y. biunoB [u ap.] ; mox oOmel penakuueit B. M. binnoBa. — MockBa : M3natens-
ctBo IOpaiit, 2018. — 219 ¢. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-10202-4. —
Tekcr : anextponnsiit / DBC IOpaiit [caiir]. — URL: https://biblio-online.ru/bcode/429573

4. CnipaBo4HO-0MOMorpaguyeckue u3IaHusi

4.1. I'apwun, A. I1. Xumuyeckue TepMubbl. ClIoBaph : yueOHOE 1mocoOue i cpeaHero npodeccuo-

HanbHOTO 0OpazoBanus / A. II. INapmmn, B. B. MopkoBkuH. — 2-e u3M., ucnp. u 1on. — Mocksa :
NznarensctBo FOpaiit, 2018. — 452 ¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
04640-3. — Tekcr : oamekrponneid // DOBC IOpaiir [caiit]. — URL: https://biblio-

online.ru/bcode/415916

4.2. Cmacv, H. @. Obmas u Heopranuyeckas xumusa. CripaBoyHUK : ydeOHOE MOCOOHue sl CPeTHEro
npodeccuonanbHoro oopazopanus / H. ®. Crace. — 4-¢ uzn. — Mocksa : U3narensctBo FOpaiit,
2018. — 92 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09179-3. — Tekcr : amek-
tponnsiii // DBC Opaiir [caiit]. — URL: https://biblio-online.ru/bcode/427368

5. Ilepuoanyeckue U3aHus

5.1. Hayka u texnuka https://naukatehnika.com/(oTkpsIThlii ocTYyII)

5.2. Hayka 6e3 rpanuiy https://elibrary.ru/contents.asp?id=35198717 (0TKpbIThI TOCTYII)

5.3.3nanue cunahttps://znanie-sila.su/(oTKpBITHIA 1OCTYII)

6. Undopmanmonnsbie pecypenl cetn «MHTEpHET»

6.1. Equnoe okno http://window.edu.ru/catalog/?p_rubr=2.1(oTKpsITHIi 1OCTYII)

6.2. Enunas KOJIICKITHS UG POBBIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/(oTKpBITBIN TOCTYI)

6.3. OO0pa3oBarebHBIN opTaT TUTST CTYJICHTOB " IIKOJIEHUKOB
https://alleng.org/edu/educ.htm(otkpsIThIil JOCTYIT)

JIucT perucrpanuu u3MeHeHUH
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Homep

TexcT M3MEHEeHUA

IIpuka3, npoToKo. 3aceqaHus Y 4eHOr 0
COBETA YHHUBEPCUTETA

H3MEHEeHUs!
Ne Jara

1 BHeceHbl H3MEHEHUS B 4aCTH UH- [TpoTokon Ne 13 30.08.2018 1.
(hopmarmoHHOTo 00ecTIeYeHUS pe-
QJIM3aIMH IPOTPAMMEI (B TOM YHC-
JIe B YACTH CIIHCKA JIUTEPATYPHI),
00HOBJICH (DOH/T OIICHOYHBIX
CPEICTB

4
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CIIMCOK JIMTEPATVYPLI:

1. OpuunanbHbie U3TAHUS

1.1 HopmaTBHO-TIpaBOBbIE JOKYMEHTbI

O6 o6pazoBanun B Poccuiickoit  ®Peneparmu (¢ w3MeHeHusiMM _Ha 26 wrons 2019
rona)http://docs.cntd.ru/document/902389617 @eoepanvhuiii 3axkon om 29 dexabps 2012 2o0a Nel73-
@3 (nara oopamenus: 28.08.2019). (HeorpaHUYCHHBINH JOCTYII)

2. 1o oOyyarommxcst

OcHoBHasl yyeOHas JUTEpaTypa

2.1. Tynukun, E. . Xumus. B 2 4. Yacts 1. Obmas u Heopranudeckas xumus : yaeonuk ams CI10 /
E. 1. Tynukun. — 2-e uzn., ucnp. u gomn. — M. : U3marensctBo FOpaiit, 2017. — 385 ¢. — (Ilpodec-
cuoHajabHOe oOpazoBanue). — ISBN 978-5-534-02748-8.https://biblio-online.ru/viewer/himiya-v-2-
ch-chast-1-obschaya-i-neorganicheskaya-himiya-421000(xara oopamenus: 28.08.2019)

2.2. Tynukun, E. . Xumus. B 2 4. Yacte 2. Opranndeckast xumus : yaeOnuk mist CITO / E. . Tynu-
KHH. — 2-€ U3]l., uctp. u gorn. — M. : U3patensctBo FOpaiit, 2017. — 197 c. — (Ilpodeccuonansuoe
obpazoBanme). — ISBN 978-5-534-02749-5.https://biblio-online.ru/book/himiya-v-2-ch-chast-2-
organicheskaya-himiya-401911(nara oopamenus: 28.08.2019)

2.3. Mapmeinosa, T. B. Xumusl : yaeOHUK U IPAKTUKYM JIJIs CPEAHETO MPOPECCHOHAIIBHOI0 00pa3oBa-
nus / T. B. MapteinoBa, U. B. ApramonoBa, E. b. 'ogyHoB ; mox o6mieit pexakiueid T. B. MapTbiHo-
BOW. — 2-¢ u31., ucip. u gomn. — Mocksa : U3aarensctBo FOpaiit, 2019. — 368 ¢. — (IIpodeccuo-
HanbHOe oOpa3oBanue). — ISBN 978-5-534-11018-0. — Texkcr : anektponnsiii // 3BC FOpaiit [caiiT].
— URL.: https://biblio-online.ru/bcode/439067 (naTta obparienus: 28.08.2019).

JlonoJIHUTEeIbHASL y4eOHAasl JINTepaTypa

2.4. Anekcannposa, D. A. Xumus HemeTayuioB : ydyeOHuK U npaktukyM st CIIO / 3. A. Anekcan-
nposa, . U. CunopoBa. — 3-¢ uza., ucnp. u gom. — M. : U3garensctBo FOpaiit, 2016. — 358 ¢. —
(ITIpodeccnonansHOE oOpa3oBaHue). — ISBN 978-5-9916-9247-2.https://biblio-
online.ru/viewer/himiya-nemetallov-396268(nara obparienus: 28.08.2019)

2.5. Anapnes, A. M. O6mas u Heopranudeckas xumus. JlJabopaTopHbIil IpakTHKYM : yueOHOe mocolue
JUTsl cpeiHero npodeccuoHanbHoro oopazoBanus / A. . Anapues, A. A. Kazakoga, JI. B. llleBHuI1sI-
Ha. — 2-¢ u3M., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2019. — 159 c¢. — (ITpodeccuo-
HasbHOE oOpa3oBanue). — ISBN 978-5-534-04610-6. — Texcr : anekrponnsiii // OBC FOpaiit [caiit].
— URL: https://biblio-online.ru/bcode/438421 (nata oopamenus: 28.08.2019).

2.6. Anapnes, A. M. O6mas xumusi. COOpHUK 3aJIJaHUH C TIPUMEpPAMH PEIICHHH : yaeOHOe Toco0ue s
cpenHero npodeccuoHanbHOro oopasosanus / A. 1. Anapues, JI. 1. Aponuna. — 2-e usn., ucnp. u
non. — Mocksa : U3natensctBo IOpaiit, 2019. — 127 ¢. — (Ilpodeccronansuoe odpazoBanue). —
ISBN 978-5-534-09932-4. — Tekcr : anekrponnsiii / OBC HOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/438405 (nara obparienus: 28.08.2019).

2.7.T'abpuensa, O.C. Xumus i npodeccuii M crnenuaibHOCTeH €CTECTBEHHOHAyYHOro Mpoduis:
yueonuk / [O.C. I'abpuensn, U.I'. Octpoymos, E.E. Octpoymosa, C.A. Cnagkos]; mox pea. O.C. I'a6-
puensHa. — 3-e u3fl., crep. — M.: U3natensckuii nentp «Axanemus», 2014. — 384 c. ISBN 978-5-4468-
0623-2

2.8. Onetinukos, H. H. Xumusi. AITOPUTMBI PEIICHUS 33724 U TECTHI | yueOHOe MOCOOUE st CPETHETO
npodeccronanbHoro oopazosanus / H. H. Oneiinukos, I'. I[1. MypaBbeBa. — 3-¢ U3.1., HCIIP. U JIOT. —
Mocksa : UznarensctBo Opaiit, 2019. — 249 c¢. — (IIpodeccronansroe obpaszoBanue). — ISBN
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978-5-9916-9665-4. — Texkcr : anekrponnsii / OBC HOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/437705 (nara obparienus: 28.08.2019).

3. lous npenoaaBareJieit

3.1. baxmueynoea, JI. b. MeToauka popeCCHOHAIIBHOr0 00YYCHHS : yueOHOE IMOCOOHe I CPEIHEro
npodeccuonabHoro oopazosanus / JI. b. baxturynoga, [1. ®. Kamamuukos. — 3-e u3j., nepepad. u
non. — Mocksa : M3natensctBo FOpaiit, 2019. — 194 ¢. — (ITpodeccuonanbaoe oOpa3oBaHuE). —
ISBN 978-5-534-11931-2. — Tekcr : anekrponnbiii // ObBC FOpait [caiit]. — URL:

(mara oopamenus: 28.08.2019).
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