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INOACHUTEJIbHA A 3AIINCKA

[Iporpamma oOmeobpazoBarenbHor yuyeOHOW mucnurmimHa [1/1.02 Xumusa npeaHaszHadeHa s
U3y4eHHs] XUMHUH B TpOoQecCHOHATIBHBIX oOpa3oBarenbHbIX opranm3anusax CIIO, peanusyromux
00pa3oBaTeNbHYI0 IPOrpaMMy CPEIHEro 001Iero oopa3oBaHus Ha 0a3e OCHOBHOTO OOIIETo 00pa3oBaHUs
IIPH MTOATOTOBKE CIIEIUAIMCTOB CPEAHETO 3BeHa 1o cnernuanbHoct 35.02.05 ArpoHoMus.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuii GI'OC COO, npeabsSBIsSEMbIX K CTPYKTYpE,
COJIEpXAHUI0O M pe3ysibTartaM oOcBoeHMsl ydeOHo#l auciuiuinabl [1/1.02 Xumus, B COOTBETCTBUHU C
PekoMenpanusiMu 1o OpraHu3alydy MOJIyYEHUsl CpeaHero o0iiero oopazoBaHus B IpelesiaX OCBOCHHUS
00pa3oBaTeNbHBIX MPOrPaMM CPEIHEro MpodecCHOHAIBHOr0 00pa3oBaHMs Ha 0a3e OCHOBHOI'O OOIIETo
o0Opa3oBaHus ¢ yuyeToM TpeOoBaHMil (helepaibHBIX FOCYAapCTBEHHBIX 0Opa30BaTENbHBIX CTAaHAAPTOB U
noJrydaeMoil TIpo(eCcCUu WM CHEIHAILHOCTH CPEAHEro Mpo(ecCHOHATBLHOr0 00pa3oBaHus (ITUCHMO
JlenaprameHTa TOCYJapCTBEHHON TMOJUTHKH B cdepe MOAroTOBKH pabouux kaapoB u JI1O
MunoOpuayku Poccun ot 17.03.2015 Ne 06-259).

Copepxanue nmporpammsl [1J1.02 Xumus HampaBieHO Ha TOCTHXKEHUE CIECAYIOIIUX eJIei:

* (QopmupoBaHue y OOYYAIOIIMXCS YMCHHS OIICHHBATh 3HAYUMOCTh XWMHUYECKOTO 3HAHUS JIJIS
Ka)KJIOTO YEIIOBEKa;

* (opmupoBanme y 00ydarommxcsi IEeTOCTHOTO MPEACTABICHUS O MUPE U POJM XUMHUH B CO3JIaHUH
COBPEMEHHOM EeCTeCTBEHHO-HAyYHOW KapTHHBI MHpPA; YMEHUS OOBICHATH OOBEKTHI U IMPOLIECCHI
OKpPY’KaroIlEeH NEUCTBUTEIBHOCTH: IPUPOJHOM, COLIMAIIBHON, KYJIBTYPHOU, TEXHUUECKOU CPEbl, —
UCIOJIB3YS AJISl 3TOr0 XMMHUYECKUE 3HAHUS;

* pa3BUTHE y O0YYAIOIIUXCS YMEHHUM paznuyaTh (akThl U OIEHKHU, CPABHUBATH OIICHOYHBIC BHIBOJIBI,

BUJIETH ux CBS3b c KPUTEPHUSIMHU OLIEHOK u CBSI3b KpUTEPHEB c
OTIpeJIeIEHHON CHCTEMOM IIEHHOCTEH, (POpMyTUpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO ITO3UITHIO;
* mpuoOpereHue  OOydalOUIMMHUCA  OIbITA  Pa3sHOOOpa3HOM  JEATEIbHOCTH,  IO3HAHMS

n CaMOITO3HAaHU, KIIIOYCBBIX HaBBIKOB, UMCIOIIUX YHUBCPCAJIBHOC 3HA4YCHUC JUIA
Pa3jIMUHBIX BHUAOB ACATCIBHOCTH (HaBBIKOB peuicHuAg HpO6J’I€M, IIPUHATHA peIlIeHHﬁ, IIOHCKa,

aHamm3a " 00paboTku nH(pOpMAaITUH, KOMMYHHKATHBHBIX HaBBIKOB,
HABBIKOB U3MEPEHH, COTPYAHHUECTBA, O€30MAaCHOTO OOpalleHusl C BEIECTBAMU B MOBCEIHEBHOU
KU3HH).

B nmporpammy BKIIIOUEHO cofepiKaHHe, HAMpaBIeHHOE Ha (OPMUPOBAHUE Yy CTYAEHTOB KOMIIETECHIIUH,
HEOOXOUMBIX JIJII KaYeCTBEHHOTO OCBOCHHSI IMPOTPAMMBI TOJITOTOBKH CIEIIUAIMCTOB CPETHETO 3BEHA
(IITICC3) no cneunansHocTH 35.02.05 ArpoHomus Ha 6a3e OCHOBHOTO OOIIET0 00pa3oBaHUsI.

[IporpaMMa MOXET WCIOIB30BATBCA JAPYTUMU MPOPECCHOHATBHBIMUA  00pa30BaTEIIbHBIMU
OpTraHU3aIUIMH, PeaTH3yIOIKUMU 00pa30BaTENbHYIO IPOTPAMMY CpeIHero oo1iero oopazoBanus Ha 6aze
OCHOBHOTO o00miero o6OpazoBanuss B mnpenenax ocBoeHus IIIICC3 mo cnermumansnoctn  35.02.05
ArpoHOMHSL.

B paznmene mporpammel «ConepikaHne y4eOHOW TUCITUIUIMHBIY KYPCHBOM BBIJICIICH MaTepual,
KOTOPBINA MPH M3yYEeHUH XUMHUU Kak 0a30BOH, Tak U Mpo(UIbHOM yueOHOW TUCIUILIMHBI, KOHTPOIIO HE
MTOJUTEXKHT.

Pabouass mporpamma nucturmnabl [1/[.02 Xumuss MokeT OBITh aganTHpOBaHa Ui OOy4YEHHS
WHBAJIHJIOB U JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3710poBbs (OB3).

MECTO YYEBHOH JIMCILIUIIMHBI B YYEBHOM ITJIAHE
B y4yebHOM maHe mporpamMMmbl MOATOTOBKH CHEIHAIMCTOB CPEIHETO 3BEHA MO CIEIHATbHOCTH
35.02.05 Arponomus yueOHas mucruruiiHa [1J.02 Xwumusi BXOAUT B COCTaB 00Ie00pa3oBaTeNbHBIX
y4€OHBIX TUCIHMIUIVH.

PE3VJIbTATHI OCBOEHUS YUEBHOM JUCHUITJIMHBI
OcBoenue comepxkanuss ydyeOnor mucuurummabl [1J1.02 Xumus oOecrieunBaeT TOCTHXKCHHE
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CTYJIEHTaMH CJEeIYIOUINX PEe3yIbTaTOB:

>

JAUYHOCMHbBIX .

YYBCTBO T'OPJOCTH U YBa)KCHUs K UCTOPUU U JTOCTHIKEHUSAM OTEYECTBEHHOM XMMHUYECKOW HAyKH;
XUMHUYECKH TPaMOTHOE TIOBEJCHHE B MPO(EeCCHOHAIBHOW MEATEeNbHOCTH W B OBITY TIpU
oOpalleHnn ¢ XUMUYECKUMHU BELIECTBAMH, MaTepUallaMH U IIPOLECCaMU;

TOTOBHOCTh K TMPOJOJDKEHHIO OOpa30BaHMs W TOBBINEHUS KBAIM(UKAMK B H30paHHOM
po¢eCCHOHATIBHOM AEATENbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETCHIIUHN B
3TOM,;

YMEHHME HCIIOJIB30BATh [JOCTHMIKEHUS COBPEMEHHOW XMMHMYECKOM HAyKM M XUMHYECKHX
TEXHOJIOTUH 11 TIOBBIIICHUS COOCTBEHHOTO WHTEIUICKTYaJbHOTO Pa3BUTUS B BBIOpaHHOM
npodecCuOHAIbHOM 1 TeIbHOCTH;

° Memanpedmemublx:

>

>

UCIIOJIb30BAHUE  PA3JIMYHBIX  BUJAOB  [I0O3HABAaTEIbHOM  JACSATENIBHOCTU U OCHOBHBIX
WHTEJUICKTYaJIbHBIX Omepamnuii (MMOCTaHOBKM 3a/layd, (POpMyJIUpOBaHUS THUIOTE3, aHalu3a H
CUHTE3a, CpaBHEHHS, OOOOIIEHHUs, CHCTEMAaTU3allid, BBIABICHUS MPUUYUHHO-CIEICTBEHHBIX
CBsI3CH, MOMCKA aHAJIOTOB, ()OPMYJIUPOBAHUS BBIBOJIOB) IS PEIICHUS TOCTABICHHOW 3aayH,
NPUMEHEHUE OCHOBHBIX METOJOB TO3HAHMS (HAOMIOJEHHS, HAYYHOTO OKCIIEPUMEHTAa) IS
W3Y4YEHUSl PA3JIMYHBIX CTOPOH XUMHUYECKHUX OOBEKTOB U TMPOIECCOB, C KOTOPHIMH BO3HHKAET
HEOOXOMMOCTh CTAJIKMBATHCSI B MPOQEeCcCUOHANBHOM cdepe;

WCIIOJIb30BAHUE PA3TMYHBIX WCTOYHUKOB JUIS TONYYCHHS] XHUMHYSCKOW HWH(POpPMAIUH, YMEHUE
OILICHUTH €€ JIOCTOBEPHOCTD IS JOCTHKEHHS XOPOILUX Pe3yIbTaToB B MpodeccuoHanbHoi chepe;

* npeomMemuuvix:

>

c(OPMHPOBAHHOCTh IPEJICTABICHUNA O MECTE€ XMMHUHU B COBPEMEHHOW Hay4HOH KapTHHE MHpA;
NOHMMAaHWE pPOJH XUMHH B (opMupoBaHMHM Kpyro3opa H (YHKIHOHAIBHOW T'PaMOTHOCTH
YeJI0BEKa JJIS PelIeHUs IPAaKTUUECKUX 3a/1a4;

BJIaACHHUC OCHOBOIIOJararonimuMmn XUMHNYECKUMU IIOHATUAMU, TCOpHUAMU, 3aKOHaMH n
3aKOHOMEPHOCTSIMU; YBEPEHHOE I10JIb30BAHNE XUMUUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOI;
BJIaACHUEC OCHOBHBIMU MCTOAAMHU HAYYHOI'O IMO3HAHUWsA, UCIIOJIb3YEMBIMU B XUMHHU ! H&6J’IIO}1€HI/I€M,
ONKCAaHUEM, H3MEpPEHHEM, OSKCIIEPUMEHTOM; YyMeHHe oOpabaTbiBaTh, OOBSCHATH pPE3YIbTAThI
MMPOBCACHHBIX ONBITOB M JCJIaTb BbIBOJAbI; T'OTOBHOCTH H CIIOCOOHOCTD MNPUMEHATH METO/bI
MIO3HAHUA [PU PELIEHUH NIPAKTUYECKUX 33]1a4;

Cq)OpMHPOBaHHOCTB YMCHUA OaBaTb KOJIMYCCTBCHHBLIC OLNCHKU W TPOU3BOJUTH PACUCTHI I10
XUMHUYECKUM (hopMyJIaM U ypaBHEHUSIM;

BJIaACHUC IMMPaBUJIaMU TCXHUKH 0e30I1acHOCTH IIpU UCITOJIb30BAHUU XUMUUYCCKHNX BCIICCTB,
c(OPMHPOBAHHOCTh COOCTBEHHOH MO3MLMU MO OTHOIICHUI0 K XUMHUYECKOW HHpOpMaIuH,
MIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.



COJIEPXXAHUE YYEBHOM JUCIATIINHBI
EctecTBeHHO-HaYy4YHBIN TPOGUIL MPOPECCHOHATBHOIO 00pa30BaHUs

BBenenue
HayuHble MeTO/1bl TO3HAHUS BEIIECTB M XUMUYECKHUX SIBJICHUH. POlb 3KCIIEpUMEHTa U TEOpUU B XUMUHU.
3nauenne xumuu npu ocBoeHuu mnpodeccuit CIIO u cnenmansHocTet CIIO ecTecTBEeHHO-HAYYHOTO
npoduis mpodecCHOHATHHOTO 00pa3oBaHUS.
1. Opranunyeckasi Xumusi
1.1 Ilpeomem opeanuuecxoii xumuu. Teopus cmpoeHus opeaHuiecKkux coeOuHeHutl
IIpeamer opranmveckoii xumuu. [loHsTHE 00 OpPraHMYECKOM BEIIECTBE M OPraHUYECKOH XUMHHU.
Kpatkuii ouepk MCTOpUM Pa3BUTUS OpraHMYecKod XxuMuu. Burtamusm u ero kpymenue. OcoOEHHOCTH
CTPOEHMS OpraHnYecKuXx coenuHeHuil. KpyroBopot yriepoaa B npupoze.
Teopusi crpoenusi opranmveckux coeguHenuii A.M.ByrtuepoBa. Ilpennocsuiku co3gaHusi TEOpUH
ctpoeHusi. OCHOBHbIE TOJI0XKeHUS Teopuu cTpoeHust A.M.bytiiepoBa. XuMuueckoe CTpoeHUE U CBOKWCTBA
opranunyeckux BemiectB. Ilonstue o006 wn3zomepuu. CrnocoOGbl OTOOpaK€HHsSI CTPOCHHSI MOJIEKYJIbI
(popmyner, Momenu). 3HaueHue Tteopun A.M.ByriepoBa ISl pa3BUTHS OPraHMYECKOH XHMHU U
XUMHYECKHUX IIPOrHO30B.
CrpoeHre aroma yriepojaa. DIIEKTPOHHOE O0JIako W OpOUTanb, S- M p-OpOWTAIU. DICKTPOHHBIC H
3JIEKTpOHHO-Tpaduueckue (opMysbl aToMa yriepojJa B OCHOBHOM M BO30YKICHHOM COCTOSHUSX.
KoBaneHTHass XuMHU4ecKasi CBSI3b U €€ KJIaCCU(PUKAIMS 10 CIOCO0y MepeKphIBaHus opOutaneit (o- u 7-
cBsa3n). Ilonarue ruOpuamzanuu. Pasnuusble Tunsl rubpuausamuu U (GopMa aToMHBIX opOuTanei,
B3aMMHOE OTTAJKMBAaHHE TMOPUAHBIX OpOHUTAJCH U MX PACIIONIOKEHHE B IPOCTPAHCTBE B COOTBETCTBHUH C
MUHMMYMOM 3Hepruu. 'eomeTpust MOJIEKYN BeleCTB, 0OPa30BAHHBIX aTOMaMH YIJIEpPO/a B Pa3IMUHBIX
COCTOSIHUSIX TMOpUAN3ALIH.
Knaccupukauusi opranmyeckux coeamHeHuii. Kraccudukanms opraHMueckux BeIIECTB B
3aBUCHUMOCTH OT CTpoeHMs yriepoaHod unenu. [lonstue QyHkumonanbHol rpymnmsl. Knaccuduxamus
OpPraHUYECKUX BELIECTB MO TUITY (PYHKIMOHAIBHOM IPYIIIBI.
OCHOBBI HOMEHKJIATYPbl OPraHU4YeCKHUX BellecTB. TpHUBHAIbHbIE Ha3BaHUs. PalMoHanbHas
HOMEHKJIaTypa Kak mnpeamectseHHuna HoMeHknaTypsl [UPAC. Homenknarypa IUPAC: npunuuns
o0pa3oBaHMsl Ha3BaHUM, CTapIIMHCTBO (YHKIMOHAIBHBIX TPYNI, UX OOO3HAUeHHE B Mpedukcax u
cy(hdurkcax Ha3BaHUN OPraHMYECKUX BEIIECTB.
Tunbl XuMnyecKkux cBsizeil B OPraHMYecKuX CoOeIMHEHUsIX U cnocodbl ux paspeiBa. Kinaccudpukanus
KOBQJIEHTHBIX CBSI3e€d 10 3JIEKTPOOTPHUIATENIBHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY IepeKpbIBaHUS
opOuTanel, KpaTHOCTH, MeXaHu3My oOpa3zoBaHus. CBs3b MNPHUPOABI XHMHUYECKOM CBSI3U C THUIIOM
KPUCTAJNTNYECKOM PElIeTKH BEIECTBa U ero (PM3NYeCKUMHU CBOMCTBaMU. Pa3pbiB XUMHUECKOM CBSI3U Kak
npouecc, oOpaTHbI ee 00pa3oBaHMIO. ['OMONMTUYECKHMH W TeTEPOJUTHYECKHM pa3pbiBbl CBSI3EH, UX
COIIOCTaBJI€HUE C OOMEHHBIM M JOHOPHO-aKIENTOPHBIM MEXaHW3MaMu HuX oOpazoBanus. [lonarue
CBOOOJTHOTO pajiviKaia, HyKJeo(hUIbHON U SJIEKTPODUILHON YaCTUIIHI.
Kaaccndpukanmusa peakuuii B oprannmdyeckor xumuu. [loHATHEe 0 TMHax M MeXaHUM3Max peakUui B
oprannueckoil xumuu. CyOctpaT u peareHT. Knaccudukanus peakuuii 1o M3MEHEHHIO B CTPYKTYype
cybcrpara (mpucoeIuHeHHe, OTIIEIUICHHE, 3aMEellleHne, N30Mepu3alisa) U TUITy peareHTa (paaukaibHbIe,
HyKJeopuibHbIe, 3JeKkTpodunbHbie). Peaknum mnpucoenunenus (An, Ag), snumubHupoBanus (E),
3amemennst (Sr, Sn, Sg), n3omepusanuu. PasHOBHIHOCTH peakiMii KaXIOro THMA: THAPUPOBAHUE U
JNETUIpUpOBaHUE, TaJOreHUPOBaHHE M JIETAJIOT€HUPOBAHME, THApaTaldsg M JAerujapaTanus, TUAPO-
raJIOrT€HUPOBAaHUE " JETUIPOraloreHNPOBaHNE, MIOJINMEPU3ALHS u MOJIMKOHACHCALNS,
neperpynnupoBka. OcoOEHHOCTH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi B OPraHUYECKON XUMUH.
CoBpemeHHbBIE NPEICTABJICHUS] 0 XHMHYECKOM CTPOCHHMH OPraHN4YeCKUX BeIeCTB.
OCHOBHBIE HallpaBJICHUSI pa3BUTHS Teopuu cTpoeHuss A.M.byrtiepoBa. M3omepusi OpraHMYECKHX
BeulecTB M ee BuAbl. CTpyKTypHass H30MEpPHUS: MEKKIIACCOBAs, YIVIEPOJHOIO CKEJIETa, IOJIOKEHUS
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KpaTHOW CBsi3M W (yHKIHOHaJIbHOW Tpymmbl. [IpocTpaHcTBeHHas u30MepHs: TeOMETpUuYecKas u
ontuyeckas. [loHATHE acCMMMETPUYECKOTO ILEHTpa. buosormyeckoe 3HaY€HHE ONTHYECKOW H30MEpHH.
B3anmHoe BiIMsSHME aTOMOB B MOJIEKYJIaX OPTaHUYECKUX BELIECTB. DJNEKTPOHHBIE I(P(PEKThl aTOMOB U
ATOMHBIX TPYOI B OpPraHWYECKHX MoJIeKynax. WHAYKUnOHHBIA d(deKT, MOJIOKHUTEIbHBIA U
OTPHUIIATEIbHBIN, €r0 0cO0eHHOCTH. Me3omepHbIl A PekT (3P HEKT ConpsKEHHUs), ero 0COOEHHOCTH.
Jemoncmpayuu
Konnexkuun opraHuyeckux BewecTB (B TOM 4HCIE JIEKAPCTBEHHBIX IIPErapaToB, KpacHUTeneil),
MaTepHayioB (MPUPOIHBIX U CUHTETUYECKUX Kay4yKOB, IJIACTMACC M BOJIOKOH) U U3CJINIA U3 HUX (HUTEH,
TKaHEW, OTJIEJIOYHBIX MaTEPHAIIOB).
Monenn monekyn CHy, CoHs, CoHy, CgHg, CH 30H — mapoctepxHeBbie 1 o0beMHBIE. Mojaenu
OTTaJIKMBAaHUS THOPUAHBIX OpOUTAICH C MOMOIIBIO BO3TYIIHBIX IIAPOB.
B3aumoselicTBue HATPUS C 3TAHOJIOM H OTCYTCTBUE B3aUMOJICHCTBUS C TUATUIIOBBIM 3(pHpOM.
OnbIThI, MOATBEPKAAIOININE HAIMYNE (PYHKIIMOHAIBHBIX IPYII Y COSAMHEHUH Pa3IMuHbIX KJIACCOB.
Jlabopamopmuwiii onvim V3roToBiieHHE MOJEIEH MOJIEKYJ — NPEACTABUTENEH  Pa3IMYHbIX KIAacCOB
OpPraHUYECKUX COEIUHEHMII.
Ilpakmuueckue 3anamus. OOHapyXeHHE yriepoAa U BOJOpPOJAa B OPraHMYECKOM COEAMHEHMHU.
O6napy>xenue rajgoreHoB (mpoba beitnpiiTeiina).

1.2. Ilpedenvuvie yene6000poobi
Fomonornuecknii psag anxanos. [lonstue 06 yriaeBomopoaax. OCOOEHHOCTH CTPOEHUS IPEIEIbHBIX
YII€BOJOPOAOB. AJIKaHbl Kak MPEACTABUTENN IPEAEIbHBIX YIJIEBOAOPOAOB. OJJEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl METaHa U APYIMX aJIKaHOB. ['OMOJIOTMUECKUI P U U30MEPUS
napadpuaoB. HopManbHOE W pa3BETBICHHOE CTPOSHHE YTIEpoAHOW Ienu. HomeHknarypa ajkaHOB U
AIKUJIBHBIX 3amecTuTeneil. du3nueckue CBOMCTBA aIKaHOB. AJIKaHbI B IPUPOJIE.
XuMHYeCKHe CBOiCTBAa aJjKaHoOB. Peakinuu Sg-tuna:ramorenupoBanue(padoreiH.H.Cemenosa),
HuTpoBaHue 1o KonoBasoBy. MexaHu3M peakuuu XJIOPUPOBaHUS alKaHOB. Peakuuu neruapupoBaHus,
TOPEHUsI, KaTATUTUYECKOTO OKUCIEHUs allkaHOB. KpeKWHTaJKaHOB, pa3MYHbIE BHJBI KpPEKUHTA,
MIPUMEHEHUE B MPOMBILIIEHHOCTH. [IMposn3 1 KOHBEpCcHs MeTaHa, U30MEPHU3aLIUs aJTKAHOB.
I[IpumeHenne u cnocoObl MoJydyeHHs ajakaHoB. OOnacTh NMpUMEHEHHs] alkaHOB. [IpoMbllUIeHHBIE
CIIOCOOBI MOJIYYEHHUs alTKaHOB: MOJYY€HUE U3 TIPUPOIHBIX UCTOUHUKOB, KPEKUHT apa(uHOB, MOTyUYeHUE
CHHTETUYECKOTO O€H3WHa, Tasudukanus yris, TUIpupoBaHHeakaHOB. JlabopaTopHbie CIOCOOBI
MOJTyYeHUs AIKaHOB: CUHTE3 Bropiia, rekapOoKCHInpoBaHKe, THAPOIN3 KapOua altOMUHHUS.
Huxaoankanbl. ['oMomornueckuii psii 1 HOMEHKJIATypa IUKIOATKAHOB, UX ob0mas ¢popmyna. [Tonsrue o
HaIpsOKEHUU 1UKIa. M3oMepus HUKI0ATKaHOB: MEKKIIACCOBAsI, YIJIEPOJIHOIO CKEJIeTa, FT€OMETPUYECKasl.
[Tonyuenue u puznyeckue CBONCTBA MUKIOATKAHOB. XUMHUYECKUE CBOICTBA IUKIoankaHoB. Crienudurka
CBOMCTB IMKJIOQJIKAaHOB C MajJblM pa3MepoM LHKJIa. Peakuuum mnpucoearuHEHUuss M PaguKaJbHOTO
3aMeleHusl.
Hemoncmpayuu
Mogenn MOJEKysl MeTaHa, APYTHMX ajdKaHOB, Pa3IUYHBIX KOH(GOpMaIuil IUKIorekcaHa. PacTBopeHue
napaduHa B OEH3WHE U UCIIAPEHHUE PACTBOPHUTENS U3 CMECH.
[InaBnenue mapaduHa M €ro OTHOIICHUE K BOjE (paCTBOPUMOCTD, TIIOTHOCTh, CMaunBaHue).Paznenenue
cMecH 0€H3MH—BO/Ia C IOMOIIBIO JIEIUTETHHON BOPOHKH.
['openune merana, mpornaH-0yTaHOBOW cMecH, TapadHa B YCIOBHUSIX H30BITKA M HEJOCTATKA KUCIOPO/IA.
B3pbIB cMecu MeTaHa ¢ BO3AYXOM U XJIOpOM. BoccTaHOBIEHHE OKCHUIOB TSKEJIBIX METAIIOB MapaguHOM.
OTHOMICHUE MUKIIOTeKCaHa K OpPOMHOM BOJIE M paCTBOPY NEpMaHTaHaTa Kajusl.
Jlabopamopnuie onvimol
M3roToBneHne MoJieael MOJIEKYJ AJIKAHOB U TAJIOT€HAJIKAHOB.
NsrotoBnenune mapadhuHUPOBaHHON OyMaru, UCIIBITAHUE €€ CBOWCTB: OTHOIICHHSI K BOJIE U JKUPaM.
OO6HapyxeHue BOJbI, CaXH, YIJIEKUCIOro Ta3a B MPOAyKTaX TopeHus cBeud. O3HaKOMIIEHHE CO
CBOMCTBAMH TBEpPIBIX MapaUHOB: IUIABIEHUEM, pPAaCTBOPUMOCTHIO B BOJE€ M OPTaHUYECKUX
pacTBOPHUTENSIX, XUMHUYECKOHM WHEPTHOCTHIO (OTCYTCTBHEM B3aUMOJICHCTBHS C OpPOMHOM BOJIOM,
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pacTBOpaMu IepMaHTaHaTa Kajus, THAPOKCUAA HaTPUsI U CEPHON KUCIIOTHI).
Ilpakmuueckoe 3anamue
[TomyueHne MeTaHa W H3Y4YEHHME €ro CBOMCTB: TOPEHMs, OTHOILIEHHS K OpOMHON BOJE U pacTBOPY
IEpMaHraHaTa KaJjus.

1.3. Dmunenosvie u ouerosule y21e6000pP0o0bl
T'omosnornueckuii psig ajJKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbl STHIIEHA U
ankeHoB. ['omonornueckuit psin u oOuias Gopmysa ankeHoB. M3omepus STUICHOBBIX YIJIEBOJOPOJIOB:
MEKKIIACCOBAsi, YTJIEPOJHOTO CKEJETa, IOJIOKEHHUS KpaTHOM CBs3M, reomerpuueckas. OcoOeHHOCTH
HOMEHKJIATypbl STUJICHOBBIX YIJIEBOJOPOJIOB, Ha3BaHUs BaXKHEHIIMX paaukanoB. OU3nyeckue CBOMCTBA
AJIKEHOB.
XuMH4YecKHe CBOMCTBA AJIKEHOB. ODJICKTPO(DHIBHBIA XapakTep peakIui, CKIOHHOCTBK pPEaKIHsIM
IPUCOEAUHEHUS, OKUCIEHMs, mnoiauMmepusauuu. IlpaBwiio MapKkoBHMKOBA M €ro  3JIEKTPOHHOE
o0ocHoBaHue. Peakuuu rajgoreHUpOBaHUS, TUIPOTAIOTEHUPOBAHUSA, THUApPATAIMH, TUIPUPOBAHUS.
Mexanusm Ag-peakuuii. [lonsatue o peakuusx noiaumepusanuu. ['openue ankeHoB. Peakiuu okuciaeHus
B MATKHUX U KECTKHX ycloBuUsiXx. Peakius Barnepa u ee 3HaueHue sl OOHApYKEHHsI HETPEAETbHBIX
YIJI€BOIOPOAOB, IOTYyYEHUS TIUKOJIEH.
I[IpumeHeHne U cnOcOObI MOJTY4YeHUs] aTKeHOB. Vcronb30BaHne BBICOKOM PEAKIIMOHHON CIIOCOOHOCTH
QJIKEHOB B XUMHYECKOW NIpPOMBINIIEHHOCTH. [IpumeHeHue sTuieHa u nponwieHa. [IpombliieHHbIE
CIOCOOBI MOJIy4YeHHUs alKeHOB. Peakuuu neruapupoBaHus U KpeKHHTra ankeHoB. JlJabopaTtopHbie criocoObl
MOJIyYEHUS aJIKEHOB.
Aaxkanuenbl. [lonartue u xnaccudukanys JUEHOBBIX YITIEBOJAOPOJOB MO B3aUMHOMY PACHOJIOKEHHUIO
KpaTHBIX cBsA3eil B MoJekysne. OCOOEHHOCTH 3JEKTPOHHOTO U IPOCTPAHCTBEHHOI'O CTPOEHUs
CONPSHKEHHBIX UEHOB. [loHsATHE O M-31eKTpOHHOM cucteMe. HoMeHKkaTypa AUEHOBBIX YIJI€BOJOPOIOB.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB CONPSKEHHBIX JAUEHOB KaK CIEACTBUE UX 3JEKTPOHHOIO CTPOEHUS.
Peakuuu  1,4-pucoequnenus. [lomumepusanus  aueHoB. CrocoObl  HOMy4YeHUS  JHUEHOBBIX
yriaeBoopoaos: padotsl C.B.JIebenesa, neruapupoBaHye alKkaHoB.
OcHOBHbBIC TIOHSATHS XHMHHM BBICOKOMOJICKYJSIDHBIX COCIMHEHHMH (Ha mpuMepe NPOIYKTOB
NOJMMEPHU3alUM AJIKEHOB, AJIKAJMEHOB W MX IaJOreHNnpou3BOIHbIX). MoHOMEp, MOIUMEp, pPEeaKIIUs
MOJIMMEPU3ALNH, CTENIEHb NTOJIMMEPU3aLluU, CTPYKTYPHOE 3B€HO. THIIBI TOJMMEPHBIX LIENIEH: JINHENHHBIE,
pa3BeTBIIeHHBIE, cuIUThIe. [ToHATHE O cTepeoperyisapHbIX nonuMepax. [lonuMepsl TepMoIIacTUYHBIE U
TepMopeakTuBHbIe. [IpeacraBienue o muacTtMaccax M anacromepax. ITonmaTHiIeH BBICOKOTO M HU3KOTO
JlaBlieHUs, ero cBoiictBa W mnpumeHenune. Karamuszatopsl Lurnepa—Harra. Ilomunponuien, ero
npUMeHeHHe U cBoiicTBa. ['anmoreHconepskaimue moauMmepsl: Te(aoH, MOMUBUHWIXJIOpHA. Kayuyku
HaTypaidbHbIN U cuHTeTndeckue. ConosmmMepsl (OyTaaueHCTUPOIBHBIN Kay4uyk). Bynkanuzamus kayJyka,
pe3rHa U 500HHT.
Jemoncmpayuu Mopenu MOJEKyJl CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX H30MEPOB QJIKEHOB U
ankaaueHoB. Komnekuus «Kayuyk u pesuna»./lenonuMepusanus kaydyka. CrymeHue MIEYHOIO COKa
KayqyKOHOCOB (MOJIOYasi, OJTyBaHUYHKOB, (prKyca).
Jlabopamopnwie onvimer OOHapyXeHUE HENpPENENbHBIX COEIWHEHHH B KEPOCHUHE, CKUIUAApE.
OzHakoMyieHHe ¢ oOpas3liamMH IMOJMATHIIEHAa W mosunponuieHa. Pacrmo3HaBaHue o0pa3lioB alkaHOB U
AJIKEHOB.
Ilpakmuueckue 3anamus IlomyueHue STWIEHa JAerujapaTalyeil 3TWIoBoro cnupra. BiaumopeiictBue
STHIIeHa ¢ OpOMHON BOJIOH, pacTBOPOM NepMaHraHata kanusi. CpaBHEHUE TUIAaMEHH 3TUJIEHA C TUIaMEHeM
IpeJlebHBIX YTIEBOIOPOAOB (METaHa, MPONaH-0yTaHOBON CMECH).

1.4. Ayemunenogule yene8000po0bi

T'omonornueckuii psig aJKHHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE alleTUJIEHA U JAPYTUX
QIKMHOB. ['omomormyeckuid psin u  obmias Qopmyna ankuHoB. HoMeHKiaTypa aleTHICHOBBIX
yriaeBo10poaoB. M3omepust MexKIaccoBas, yriepoaHOro CKeIeTa, OJ0KEHUS KPaTHON CBS3H.
XuMHyecKue CBOMCTBA U MPUMeHeHne aTKHHOB. OCOOCHHOCTH peaklUil MPUCOESTUHEHHUS 110 TPOHHOU
yriepoa-yriaepoaHoit cBa3u. Peakumsi Kyuepoma. IlpaBmiio MapKOBHHKOBA MNPUMEHUTEIBHO K
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anernieHaM. [1oIBHKHOCTh aToMa BOAOPOAA (KHCIOTHBIE CBOMCTBA aJKMHOB). OKHUCIIEHHE AJIKHHOB.
Peakuus 3enunckoro. IIpuMeHeHne aneTHIIEHOBBIX YIiieBoAopoaoB. [lonnBuHMIaneTar.
IHonyyenne anxkuHoB. [loaydyeHne aneTmieHa NpoIu30M MeTaHa U KapOUIHBIM METOIOM.
Jlemoncmpayuu Mojenu MOJIEKYJIbI alleTWIICHA U APYTrux alnkuHOB. [lomydeHue aneruiieHa u3 kapOuja
KaJbliUs, O3HAKOMJIEHHE ¢ (PU3NYECKMMU U XMMHUYECKHMMH CBOWMCTBAMM aLETHIIEHA: PAaCTBOPHUMOCTHIO B
BOJIC, TOPEHHEM, B3aUMO/JICHiCTBHEM C OPOMHOW BOJ/IOH, pacTBOPOM IMEPMAaHraHaTa Kayvs, COJISIMA MEAH
(I) m cepeOpa.
Jlabopamopubwiit onsim VI3roToBIICHNE MOJEIEH MOJIEKYJ AJIKUHOB, UX U30MEPOB.
1.5. Apomamuueckue y2ne6000poovl

I'omosiornyeckuii psix apeHoB. beH305 Kak IpeAcTaBUTENb apeHOB. Pa3BuUTHE IpenCTaBICHHU O
crpoeHun Oenszona. CoBpeMEeHHbIE NPEICTaBICHHUS OO0 3JEKTPOHHOM M IPOCTPAHCTBEHHOM CTPOEHHUM
Ocnzona. OOpa3oBaHHE apOMATHYECKON 7-CHUCTeMbl. ['oMoyiorm OeH307la, WX HOMEHKJIATypa, oO0Ias
dopmyna. HomenknaTypa Juist AM3aMEHHBIX POU3BOJHBIX O€H30I1a: opmo-, Mema-, napa-pacioyioKeHue
3amectureneil. Du3ndeckue CBOMCTBA APEHOB.
XumMnueckue cBoiicTBa apeHoB. [Ipumepsl peakuuii 31eKTpoYUIBHOTO 3aMEIIEHUS: TaIOreHUPOBaHMS,
ankuwiupoBanust  (katanmsaropsl  ®punens—Kpadrca), HutpoBaHus, cynbpupoBaHus. Peakuuu
THJIPUPOBAHUS U TPUCOEAMHEHUsS XJiopa K OeH3oimy. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB I'OMOJIOTOB
Oenszona. B3aumHOe BIMAHME aTOMOB Ha IpPUMEpPE TOMOJOroB apeHoB. OpueHTalus B peaklMsIX
anektpoduiabHoro 3amenienus. OpuenrtanTsl I u Il pona.
IIpumeHenre u mojydyeHue apeHoB. [IpupojHble HCTOYHUKHM apOMATUYECKUX YIJIEBOJOPOOB.
Apomaru3anus aJIKaHOB U UKJIOAJIKAHOB. AJIKHIIMpOBaHUE OEH301a.
Jemoncmpayuu 1llapocrepxHeBble U O00bEMHBIE MOJEIM MOJEKYJl O€H30J1a U €ro TOMOJIOTOB.
Paznenenne cmecu OeH301—BOAa C MOMOLIBIO JEIUTENbHONW BOPOHKU. PacTBopsiomias crocoOHOCTh
OeH30I1a (IKCTPAKIUS OPraHMYECKNX M HEOPTraHWYECKUX BellecTB OEH30JI0M M3 BOJHOTO pacTBopa iona,
KpacuTesel; pacTBOpeHHE B O€H30j€ BELIeCTB, TPYIHOPAaCTBOPUMBIX B Boje (cepbl, OeH30MHOI
kucioTel).l'openne Oenzona. OTHomeHWe OeH305la K OpOMHOUM BOJiE, pPacTBOPY MEpMaHTaHaTa Kajus.
[Tony4yenne HuTpoOeH301a. O3HaKOMIIEHHE ¢ (PU3NUECKUMU CBOMCTBAMH apOMAaTUYECKHX YIIIEBOJIOPOJIOB
C ucrosib3oBaHueM pactBoputenst «ConbBeHT». M3roToBienne u ncnoib30BaHue NMpocTenniero npudopa
i xpomatorpaguu. [lonmyuenne 6eH30ma aekapOOKCHIMpOBaHUEM OeH30HHON KucaoThl. [lomydenue u
paccioeHre SMyiIbCHUU OeH3ona ¢ Bojaod. OTHomieHne OeH3oja K OpOMHON BOJE W PacTBOPY
NIEpMaHraHaTa KaJus.

1.6. Ilpupoonvie ucmoyHuxu yeneeo000pooos
Hedrs. Haxoxxnenue B mpupoje,coctaB U (uszndeckue cBoiictBa HedTu. TOIMIMBHO-3HEPreTHYECKOe
3HaueHue He(Tu. [Ipomeiniennas nepepadorka HedpTu. PekTuduxanus HedpTH, OCHOBHBIE (paKIUK €e
paszieneHus1, ux Mcroyib3oBaHue. Bropuunas nepepabotka HepTenpoaykToB. PexTudukanus Mazyra npu
yYMEHbILIEHHOM JaBiieHuu. Kpexunr HedrenponykroB. Paznuunsie Buabl kpekunra, padotst B.I'.IllyxoBa.
N3omepuszanust  ajkaHOB.  AJKWIMPOBAHME  HEMpPEICNbHBIX  YIJIEBOJAOPOAOB.  PudopmuHr
HepTenpoaykToB. KauecTBo aBTOMOOMIIbHOTO TOIUIMBA. OKTaHOBOE YHUCIIO.
IIpuponubiii 1 monyTHLIA HepTAHON ra3pl. CpaBHEHUE COCTaBa IPUPOJHOTO MU MOIYTHOIO Ia3oB, UX
IIPAKTHYECKOE UCIOIb30BaHHE.
Kamennblii yrosb. OCHOBHbBIE HAIpaBJICHMs UCIIOJIB30BAHUS KAMEHHOTO yriis. KokcoBaHue KaMeHHOTro
yris, BaXKHEHIIMe MPOIYKTbl 3TOr0 Mpolecca: KOKC, KaMEHHOYroJibHAs CMOJIa, HAJCMOJIbHAs BOJaA.
CoenvHeHus, BbIIEISEMBbIE U3 KAMEHHOYIOJbHOW cMoubl. [IponyKThI, mOydaemble U3 HAJCMOJIbHOU
BOJIbI. DKOJIOTMYECKHE aCEeKThl JOOBIUH, epepabOTKH U UCIIOJIb30BAHUS TOPIOYMX UCKOIAEMBbIX.
Hemoncmpayuu
Komnexkuust «IIpupogHble MCTOYHMKHU YTIeBOAOpoAoB». CpaBHEHHE MPOIECCOB TOpeHus HePTH u
npupoaHoro raza. O6pazoBaHue He(TAHON IUIEHKM HA TOBEPXHOCTH BOAbI. KaranuTuueckuit KpeKHHT
napaduHa (W11 KEpOCHHA).
Jlabopamopnuie onvimer OnpeieieHre HaTUYKs HETIPeIeIbHBIX YIIIEBOIOPOIOB B OCH3MHE U KEPOCHHE.
PacTBOpuMOCTh pa3ianuHbIX HEPTENpOAYKTOB (O€H3MHA, KEPOCHHA, JU3EIBHOIO TOIUIMBA, Ba3elMHA,
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napaduHa) ApyT B IpyTe.
1.7. I'uopokcunvhvie coedunerus

Crpoenne u kJjaaccupukanms cnuproB. Knaccudukanus cnupToB N0 THIY YITIEBOJAOPOTHOTO
paaMkana, 4Mciay TUAPOKCWIBHBIX TPYNI M THUILy aToMa YIJIEpoJa, CBA3aHHOIO C THUIPOKCHUIBHOU
rpynmnoi. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE TMJIPOKCHIBLHOW Tpymbl. BnusHue crpoeHus
CIHPTOB Ha UX (pu3mueckue cBoiicTBa. MeXMoONEKyIsipHas BOJOPOJIHAs CBS3b. ['OMOIOrMYecKHil psia
IpeiebHBIX OJHOATOMHBIX CIIUPTOB. M30Mepus u HOMEHKIIaTypa alKaHoJIOB, UX 001as ¢popmyina.
XuMHYecKHe CBOICTBA aJKAHOJI0B. PeakiimoHHas crnocoOHOCTh MpPeAebHBIX OJHOATOMHBIX CIHPTOB.
CpaBHeHUE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKUX M HEOPTraHMYECKUX COCTUHEHHH, COIepKalux
OH-rpynmy: KHCIOT, OCHOBaHWH, aM{QOTEpHBIX COeIWHEHMH (BOABI, cHUpTOB). Peakuuwu,
MOJTBEPXKJIAIOIINE KHUCIOTHBIE CBOMCTBa cnuUpTOB. Peakuuu 3amenieHuss THIPOKCUIBLHOW T'PYIMIIBL.
MexMomneKynsipHasl IeTHApaTaus CupToB, YCIOBUSA 00pa30BaHus MPOCTHIX 3PUpoB. CIoxKHBIE dPUPHI
HEOPraHUYECKUX M OpPraHMYeCKUX KHUCJIOT, peakuuu sTepupukanuu. OKUCICHHE U OKHUCIUTENbHOE
JErUIpUpPOBAHUE CIIUPTOB.
Cnoco0bl moJiydyeHusi cnuprToB. [maponu3 rajoreHaikaHoB. ['uaparaius ajakeHOB, YCJIOBHS ee
npoBeneHus. BoccranoBiieHre KapOOHMIBHBIX COCTUHEHUH.
OTtaenbHble NPEACTABUTENN AJTKAHOJOB. MeTaHOI, ero MPOMBIIIIEHHOE TOMy4YeHUE U MPUMEHEHHE B
NPOMBIIIICHHOCTH. buonormueckoe neiictBue wmeranona. Crnenuduyeckue CcrnocoObl IMOITyYSHHS
STUIIOBOTO crivpTa. PU3HONIOrHUecKoe NeHCTBUE ITAHOIA.
Mmuoroaromusblie cinpThl. M3oMepust 1 HOMEHKIATypa IpeICTaBUTENEN JBYX-U TPEX-ATOMHBIX CIIUPTOB.
Oco0eHHOCTH XHWMHUYECKUX CBOMCTB MHOTOATOMHBIX CIIHPTOB, HMX KadyeCTBEHHOE OOHapyX eHHE.
OtnenpHble NPEICTAaBUTENN: ATUIEHIJIMKONIb, TJIULEPUH, CIOCOOBI UX IOJYy4YEHHS, IPaKTUUYECKOE
pPUMEHEHUE.
®eHoJ1.DJIEKTPOHHOE U NPOCTPAHCTBEHHOE cTpoeHue (eHona. B3zauMHoe BIMsSIHME apoOMaTHYECKOIo
KOJIbIIA U THJIPOKCHIIBHOM TPYIIIBL.
Xumudeckue cBoicTBa (peHosa Kak (YHKIMS €ro XUMHUYECKOTO cTpoeHus. bpomupoBanue ¢eHosna
(kauecTBEHHAas peakius), HAITpOBaHUE (MMKPUHOBAs KUCIIOTA, €€ CBOWCTBA U puMeHeHue). OOpazoBaHue
OKDAIlIeHHBIX ~KOMIUIeKcoB ¢ moHoM Fe®*. Tlpumenenne ¢enoma. Ilomyuenne deHoma B
IIPOMBIIIIIEHHOCTH.
Jemoncmpayuu Monenun MosieKyn couptoB MU (eHosoB. PacTBOpUMOCT, B BOJE aJIKaHOJIOB,
STUJICHIJIMKOJS, TinuepuHa, (eHosna. CpaBHEHHE CKOPOCTH B3aUMOJECHCTBUS HATpPUsl C 3TAHOJIOM,
MIPOTIAHOJIOM-2, 2-METHJI-IIPOIIaHOJIOM-2, TiiepruHoM. [lonydenne OpomaTana u3 3taHoia. BeiTecHeHHE
(deHona u3 ¢eHosTa HaTPU YroNbHOM KucnoToi. Peakius ¢enona ¢ popmanbaeruiom. KauectBeHHble
peakuuu Ha (eHosl. 3aBUCHMOCTH PacTBOPUMOCTU (eHOojJa B BOJAE OT TemmepaTryphl. B3aumoneiicteue
¢denona ¢ pactBopoMm Iuenouu.PacnozHaBaHue pacTBOpoOB (eHonsATa HATpUsl M KapOoHaTa HATpHs
(OapOoTak BBIIBIXaEMOI'O BO3/4yXa WM JEHCTBHE CHIIBHOM KHUCIO0ThI).Pacrio3HaBaHuEe BOJHBIX pacTBOPOB
(deHona u rmueprHa.
Jlabopamopnvie onvimer Pextudukanus cmecu 3TaHoi—soja. OOHapyKeHHe BOIbl B a3€0TPOIHON
CMECH BOJbI U ATHJIOBOTO CIIUPTA.
Ilpakmuueckue 3anamusa VI3yuenue pacTBOPUMOCTH CIIUPTOB B Bojie. OKHUCIIEHUE CIIUPTOB Pa3INYHOIO
CTpOEHUs1 XpOMOBOH cMmecklo. [lonmydenue nuatunoBoro s¢upa. [lonyuenue riunepaTa Meau.

1.8. Anvoecuowt u kemonwl
I'omoJsiornyeckue Ppsabl aJbAernI0oB M KeTOHOB. IlloHsTHE O KapOOHMJIBHBIX COEAMHEHUSX.
DNEKTPOHHOE CTPOCHHE KapOOHWIIBbHOW rpynmbl. M3oMepust 1 HOMEHKIATypa allbJeru/ioB U KETOHOB.
duznyeckue cBOWCTBAa KapOOHUIBHBIX COSTUHEHUH.
XHuMHYeCcKHe CBOWCTBAa aJibJAerd0B M KeTOHOB. PeakiyoHHas CHocOOHOCTh KapOOHMIIbHBIX
coequHEHU. Peakium OKHUCIIEHUs albJETUJ0B, KAauE€CTBEHHBIE PEAaKIMHU Ha albACTUIHYIO TpYIIy.
Peaxiuu mommkonaeHcanuu: oopazoBanue (peHoI0POpMaTbIETHIHBIX CMOJ.
IIpuMeHeHMe U MOJTyYeHHe KAPOOHUIBHBIX coequHeHui. [IpMeHeHne anbaeruoB U KETOHOB B OBITY
U TPOMBINUICHHOCTH. AJBJErHAbl U KETOHBI B mpupone (ddupHbie macna, gepomonsl). [lomyuenue
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KapOOHWJIbHBIX COCAMHEHUI OKUCICHHEM CIIMPTOB, TUApaTalieil aIKUHOB, OKUCICHUEM YTJIEBOIOPOIOB.
OTnenbHbIE TPEICTABUTENN QJIBJCTHAOB M KETOHOB, CIEHU(PUYECKUE CIIOCOOBI HMX TOIY4EHUS H
CBOMCTBA.
Jemoncmpayuu 11lapoctep>xHeBble 1 00bEMHBIE MOJIEITM MOJIEKYI albJIeTH0B U KeToHOB. [lomyyenue
YKCYCHOTO aJlbJIeTH/1a, OKUCIECHUE ITAaHOJIa XPOMOBOM cMeCh0. KauecTBEHHbIE peakuy Ha albJETUIHYIO
rpyIiy.
Jlabopamopnsie onvimpr OKHUCICHUE 3TaHOJA B 3TaHAIIb PACKaJICHHOW MeHOM MpoBojokou. [lomydyenue
dbeHomogopmMalbIerHIHOTO MoIuMepa. Pacro3sHaBanue pacTBopa anerona u opMainHa.
Ilpakmuueckue 3anamus V3yueHre BOCCTaHOBUTEIIBHBIX CBOMCTB albJIETHIOB: PEAKIHs «CepeOpsSHOTo
3epKaiay, BoccTaHoBieHue ruapokcuaa menu (I11).BzaumoneiictBue popmanbaerua ¢ ruipocyiabGUToOM
HaTpHsl.

1.9. Kapbonogvle Kuciomsl u ux npouz8oonvie
I'oMoJiornyeckuii psii nmpeaebHbIX 0JJHOOCHOBHBIX KapOOHOBBIX KHCJOT. [ToHsATHE O KapOOHOBBIX
KHCJIOTaX U MX KJIACCHU(PHUKAIHS. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIBLHOM TPYTIIIBL.
['oMonoruyeckuit psia MpeaebHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT, UX HOMEHKIIATypa U U30MEpPHSL.
MexMOIeKysipHbIe BOJOPOIHBIE CBSI3M KapOOKCHIIBHBIX TPYII, UX BIMAHUE Ha (PU3MUECKHE CBOWCTBA
KapOOHOBBIX KUCIIOT.
XuMHYecKHe CBOMCTBA KapOOHOBBIX KMCJIOT. Peakiiny, HUIIOCTPUPYIOLINE KUCIOTHBIE CBOMCTBA U UX
CpPaBHEHHME CO CBOMCTBAMHM HEOpraHumdeckux Kucior. OOpa3oBaHue (YHKIIMOHATBHBIX MPOU3BOIHBIX
KapOOHOBBIX KHCIOT. Peakumm stepudukanum. AHTHIPUIB KapOOHOBBIX KHCJIOT, MX IOJy4EHHE H
IIPUMEHEHUE.
Cnoco0bl mosydyeHusi KapOOHOBBIX KUCJIOT. OTAebHBbIEC NMPEeACTABUTENN M MX 3HadeHue. OOuiue
CHOCOOBI TMOMYYCHHsI: OKHUCICHHE alKaHOB, AJKEHOB, MEPBUYHBIX CIHUPTOB, albJErui0B. Bakueimiue
NpeJCTaBUTENIM KapOOHOBBIX KHUCIIOT, UX OHOJOTHYEecKas pojb, CHEHU(PHUECKHE CIIOCOOBI IMOIY4eHUS,
CBOMCTBA M NIPUMEHEHUE MYPaBbUHOW, YKCYCHOH, NaJbMUTHHOBON W CTE€apUHOBOI; aKpUJIOBOU U
METaKpUIIOBOI; OJIEMHOBOM, JIMHOJIEBOU U JIMHOJICHOBOM; IIaBEJIEBOM; OEH30MHOM KUCIIOT.
Caoxnble 3¢pupbl. CTpoeHHE U HOMEHKJIATypa CIOXHBIX 3(QUPOB, MEXKIAccoBas H30MepHUs C
KapOOHOBBIMU  KHcJOoTaMu. (CrHocoObl MOJIY4YeHHsS CIOXKHBIX 3pupoB. OOpaTUMOCTh peakluu
sTepuUKaM U (HaKTOPHI, BIUAIOIINE Ha CMElIeHne paBHOBecHs. OOpa3zoBaHUe CIOXKHBIX NOIMI(YUPOB.
[Honustunenrepedranat. JlaBcan Kak MpencTaBUTENb CHHTETUYECKUX BOJIOKOH. XMMUYECKUE CBOMCTBA U
IPUMEHEHHE CIIOKHBIX 3()UPOB.
Kupsbl. XKupsl kak cioxHble 3Qupbl ravnepuHa. KapOoHOBbIE KUCIOTHI, BXOJSIINE B COCTAaB KUPOB.
3aBUCHUMOCTb KOHCHCTEHIMM JKUPOB OT MX COCTaBa. XHMMHUYECKHE CBOWCTBA JKHUPOB: THAPOJIU3,
OMBUICHHME, TuJpUpoBaHHE. buosornuyeckas posib KHPOB, HUX HUCIOJb30BaHHE B OBITY U
MPOMBILIUIEHHOCTH.
Coun kap6oHOBBIX KHCJIOT. Mbuta. CriocoObI MOTy4EHUs COJIEN: B3aUMOIEHCTBHE KapOOHOBBIX KHCIIOT
C MeTaJulaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSIMH, COJIIMHU; LIEIOYHON THUAPOIHU3 CIOXHBIX 3(UPOB.
XWMHYECKHUE CBOMCTBAa COJIEH KapOOHOBBIX KHUCIOT: THAPOJINA3, PEAKIMH HOHHOTrO oOMeHa. Mrlna,
CYILIHOCTb MOMOILEro AelcTBUs. OTHOLIEHHE MbLIA K K€CTKON Boje. CHHTETUUYECKHE MOIOILIUE CPEICTBA
— CMC (nmerepreHThl), MX MIPEUMYIIECTBA U HEJIOCTATKH.
Jemoncmpayuu 3HakOMCTBO ¢ (GU3NUYECKUMHU CBOMCTBAMHU Ba)KHEHIIMX KapOOHOBBIX KHCIOT. Bozronka
OeH30iHON KuCIOThl. OTHOIIEHHE DPA3JIUYHBIX KapOOHOBBIX KUCIOT K Boje. CpaBHeHue pH BoAHBIX
pacTBOPOB YKCYCHOM M COJISHOM KMCIOT OJUHAKOBOW MOJSPHOCTH. IlomyueHue NMpHUATHO NMaxHYIIETo
cnoxHoro 3¢upa. OTHOIIEHHE CIMBOYHOIO, IOJCOJHEYHOTO, MAalIMHHOIO Macel M MaprapuHa K
OpOMHOI1 BOJIe M pacTBOPY I€pMaHraHaTa Kausl.
Jlabopamopnsie onvimsr B3auMoaencTBue pacTBOpa YKCYCHOM KHCJIOTBI C MarHueM, OKCHIOM IIMHKA,
ruzpokcuaom xenesa (III), pactBopom kapOoHaTa kanus U cTeapara Kaiaus. O3HaKOMJIeHHE ¢ 00pa3laMu
CIOXHBIX 3(hupoB. OTHOLIEHHE CIOXKHBIX 3(UPOB K BOJE U OpPraHMYECKUM BellecTBaM. BriBeneHue
KHUPHOTO TMATHA C TOMOUIBIO CIOXKHOTO 3¢upa. PacTBOPpUMOCTh >XUPOB B BOJE W OPraHUYECKUX
pactBopuTesix. CpaBHEHHE MOIOIIMX CBOMCTB X03siMcTBEHHOTO Mbl1a 1 CMC B %ecTKOM BoAE.
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Ilpakmuueckue 3anamusa PacTBOPUMOCTH pa3IWYHBIX KapOOHOBBIX KHCIIOT B Boje. B3ammopeicTBue
YKCYCHOW KHCIOTHI ¢ MeTayutamu. IlomydeHune m3oamMmiioBoro 3¢upa yKCycHOW KHCIOTHL. CpaBHEHHE
CTENEHNU HEHACBIIIEHHOCTH TBEPAOTO M KUAKOTO XUpoB. OwmblieHue >xupa. [lomydyenune mpuia u
U3y4eHHE €ro CBOMCTB: IEHOOOpa3oBaHWs, pPEAKUWH HOHHOTO OOMEHa, TUAPOIN3a, BBIACICHUS
CBOOOJHBIX KUPHBIX KUCIIOT.

1.10. Yenesoowi
Ilonsitue 00 yriaesogax. Kiaccudukauus yrieBogoB. MoHO-,1u-U mMoJUcCaXxapuibl, MPEACTaBUTEIN
KKIOW TPYIIbl yrieBoaoB. buosnormdeckas posib yYriaeBOJOB, MX 3HAUEHUE B KU3HU YEJIOBEKa U
oOrrecTBa.
Momnocaxapuabl. CTpoeHre ¥ ONTHYECKash M30MEpUsi MOHOcaxapuaoB. VX kiaccupukamus 1mo 4ucity
aTOMOB yIJiepoJia U mpupojae KapOoHminbHOU rpynmnel. ®opmynsl Guinepa u Xeyopca s u300paskeHus
MOJIEKYJI MOHOcaxapunoB. OTHeceHue MoHocaxapuZoB K D- u L-psany. Baxkuelimue mnpencraBUTenu
MOHO3.
I'moko3a, CTpoeHHE €€ MOJCKyJdbl M (U3HYeCKHe CBOHCTBA. Tayromepusi. XUMHUYECKHE CBOHCTBA
[IFOKO3BI: PEAKIUH IO aJbACTUIHON TpyIIe («CepeOpsHOro 3epkana», OKUCICHHE a30THOW KUCIOTOM,
rupupoBanue). Peakuuu TII0KO3bI KaKk MHOIOAaTOMHOIO CIHMPTAa: B3aUMOJEHCTBUE TIUIIOKO3Bl C
ruapokcugoM meau (II) mpum komHaTHOM TemmepaType W HarpeBaHuU. PasznmuuHble TUIBI OpOXKEHHS
(ciupToBOE, MOJIOYHOKMCIOE). [mroko3a B mpupojae. buonoruueckas pojb ¥ NPUMEHEHHUE TIJIFOKO3BI.
®pyKTO3a KaKk U30Mep TIIOKO3bl. CpaBHEHUE CTPOCHUSI MOJIEKYJIbI U XUMHUYECKUX CBOMCTB IJIFOKO3bI U
GpykTO361. PPYKTO3a B IPUPOE U €€ OHOIOTHYecKast poib.
[TenTo3bl. Pubo3a u aezokcuprbo3a Kak MpeICTaBUTENN albA0neHTo3. CTpoeHrne MOJIEKYIL.
Jucaxapuabl. Crpoenue naucaxapunoB. Croco® couneHeHMs LMKIOB. BoccranaBnuparomue u
HEBOCCTAHABIIMBAIOIIME CBOMCTBA JAMCAXapuIOB KakK CIEACTBUE couwleHeHus wukia. CrpoeHue u
XUMHUYECKHE CBOWCTBAa caxapo3bl. TEXHOJIOIMYECKHE OCHOBBI IPOU3BOJCTBA caxapo3bl. Jlakroza u
MaJbT03a KaK U30MEPhI Caxapo3bl.
MMosmcaxapuapl. OOmee crpoeHue mnonucaxapunoB. CTpoeHHE MOJIEKYNbl Kpaxmaja, aMuio3a H
amuionekTuH. PU3nUecKkue CBOMCTBa Kpaxmaja, €ro HaXOXXJIEHHE B MPHpoJie U Ouosoruyeckas polib.
I'muxoren. Xummudeckue cBoiicTBa Kpaxmana. CTpO€HHE 3JIEMEHTApHOTO 3BEHA IEJUTI0J03bl. BrusiHue
CTPOCHHUSI TOJMMEPHOM Ilenu Ha (U3NYECKHe M XHMHUYECKHE CBOMCTBA IIeJUII0NI03bl. ['Haponus
LEJUTI0N03bl, O0pa30BaHHUE CIOXHBIX 3(QUPOB C HEOPraHWYECKUMH M OPraHMYECKHMMM KHCJIOTaMH.
[ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIeNiKe, BUCKo3e. HaxoxaeHue B mpupojie H
Ouosorudeckast poiib HEJI0103bl. CpaBHEHHE CBOMCTB KpaxMaia U LHEeJUTI0I03bI.
HemoncmpayuuOO0pasiipl yrieBoloB U u3enuil u3 Hux. IlodydyeHue caxapara KaJlblUsl U BBIICICHHUE
caxapo3bl U3 pacTBopa caxapara Kajblus. B3zauMmonelicTBre TioKo3bl ¢ PyKCUHCEPHUCTON KHUCIOTOM.
OtHomieHue pacTBOopoB caxapo3sl W ManbTo3sl K Cu(OH), nmpu HarpeBanuun. O3HaKOMJIEHHE C
¢u3nyecKuMU CBOMCTBAMHU KpaxMmana M Lenoio3bl. HaOyxaHue 1emuirono3bl W Kpaxmaia B BOJIE.
[TosryueHnne TpuHUTpaTa HEIUTI0I03bl. KOJIEeKINs BOJIOKOH.
Jlabopamopusvie onvimor O3HaAKOMIICHHE C (PU3UUECKHMMH CBOMCTBAMHU TIIFOKO3bI (amTedHasl YMaKOBKa,
Tabnetrku). KucinoTHbIM ruponns caxapos3bl. 3HAKOMCTBO ¢ oOpasiamu nonucaxapuaos. OOHapyxeHue
Kpaxmajia ¢ TOMOINbIO KaueCTBEHHOW peakluu B Menae, xjebe, Horypre, maprapuHe, MaKapOHHBIX
U3JIENHSIX, KpyHax.
Ilpakmuueckue 3anamusa Peakinus «cepeOpPSTHOTO 3epKaja» TIIIOKO3bl. B3auMoaeicTBHE TIIFOKO3BI C
ruapokcuaoM menu (II) mpm pasnnunblx Temmeparypax. JlelicTBUe aMMHA4YHOTO pacTBOpa OKCUAA
cepebpa Ha caxaposy. OOHapyKeHHUE JIaKTO3bI B MOJIOKe. JleiicTBre Hio/1a Ha KpaxMal.

1.11. Amunsl, amunokuciomol, 6enxu

Kaaccndukauusa m nzomepust amunos. [lonarue 06 amunax. IlepBuuHble, BTOpUUHbIE U TPETHYHBIE
amuHbl. Krnaccudukamuss aMMHOB TO THIY YIJIEBOAOPOJHOTO pajHMKala M YUCIY aMUHOTPYII B
MoJiekyne. ['oMonorudeckue psjibl IpeaebHbIX ATH()ATUYECKUX U apOMaTHYECKIX aMHUHOB, U30MEpHS U
HOMEHKJIATypa.
XuMHYeCKHE CBOMCTBA AaMMHOB. AMHUHBI KaK OPTraHUYECKHE OCHOBAHUS, UX CPABHEHHE C aMMHUAKOM U
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JPYTUMH HEOPraHWYEeCKHMH OCHOBaHUAMH. CpaBHEHHE XUMHUYECKHUX CBOMCTB aln(aTHUECKUX U
apomMaTtu4yeckux amMuHOB. OOpa3oBaHue aMuI0B. AHMIMHOBBIE KpacuTenu. [IoHSATHE O CHHTETHYECKUX
BOJIOKHaX. [lonraMuael 1 noJMaMuIHbIE CHHTETUYECKUE BOJIOKHA.

IIpumenenne u mosaydenue amMuHoB. [lomydyenune ammuoB. PaGoret H.H.3uHuHA. AMMHOKHCJIOTBI.
[ToHsATHE 00 AaMHUHOKHUCIIOTAX, UX KJIACCU(UKALUA U CTPOCHHUE.

OnTuueckass u3oMepusi O-aMMHOKHMCIOT. HomeHkiarypa aMUHOKHUCIOT. J[BONCTBEHHOCTh KHCIOTHO-
OCHOBHBIX CBOMCTB aMHHOKHUCJIIOT M €€ IpUYMHBL. bumnomnspHele noHbl. Peaknuu KOHICHCALUH.
[lentunnast cBsi3b. CHHTETHUYECKHE BOJIOKHA: KampoH, sHaHT. Kmaccudukanms BosnokoH. Ilomydenue
aMHHOKUCIIOT, UX IPUMEHEHUE U Orosoruyeckast QyHKIus.

Beaku. benkn kak npuponasble mnosinMepbl. llepBuuHasi, BTOpUYHAs, TPETHYHAs M YETBEPTUYHAs
CTPYKTYpbI OenkoB. @uOpHILIsipHBIE M INIOOYJsIpHbIE OenKu. XUMHUECKUE CBOMCTBa OEJIKOB: FOpeHHE,
JIeHaTypanus, THUAPOJIN3, KaueCTBEHHbIC (IBETHBIC) peakuuu. buomormueckune (yHKIMH OEIKOB, HX
3HayeHue. benku kak koMnoHeHT nuuy. [Ipo6iema 6e1KoBOro roloAaHus 1 MyTU €€ PeleHMs..
Hemoncmpayuu Ousnyeckue CBONCTBA METUIAMMHA: arperaTHOE COCTOSIHUE, 1BET, 3alax, OTHOLIECHHUE K
Bose. l'opeHne MerwiamuHa. B3auMozelcTBHe aHWIMHA W METWJIAMUHA C BOJOW M KHUCIIOTaMH.
OxpamuBaHue TKaHEH aHUIUMHOBBIMU KpacutensiMu. OOHapyXeHHe (QYHKIHOHAIbHBIX TIpyNI B
MOJIEKYJIaX aMUHOKUCIOT. HelTpanuzanus 1menoyn amMUHOKHMCIOTOM. HelTpanu3auus KHCIOTHI
aMUHOKHCIIOTOU. PacTBopeHue n ocaxk/ieHne OenKoB.

Jlabopamopnuie onvimet VI3roTOBICHNE IAPOCTEPKHEBBIX U OOBEMHBIX MOJEICH M30MEPHBIX aMHUHOB.
PactBopenue 6enkoB B Bojie U uX Koaryisinus. OOHapyxeHue 0enka B KYpUHOM SIIIe U MOJIOKE.
Ilpakmuueckue 3anamus Obpa3oBanue coneil anwinHa. bpomupoBanue anunuHa. O6pazoBaHue cosnen
rmnuHa. [lomydenue MmenHo# conu rmnuHa. [lenatypanus Oenka. [{BeTHble peakiiuu O0€IKoB.

1.12. A3omcooepaicawue cemepoyukiuieckue coeounenus. Hykneunosvie kuciomol
HyxkienHoBble KHCJI0TBI. HyKI€MHOBBIE KHUCIIOTBI Kak HIpUPOAHBIE NoJuMepbl. HykmeoTuasl, ux
ctpoenue, npuMepsl. AT® u AJI®, ux B3aUMOINpPEBpALLEHUE U POJb ITOrO IPOLECCA B IMPUPOAE.
[onstne JHK u PHK. Crpoenne JIHK, ee mepBuuHas u BropuuHas ctpykrypa. Paborer @.Kpuka u
J.Yorcona. KomminemeHTapHOCTh a30THCTBIX ocHoBaHMU. Permukarmms /IHK. OcobenHoctu crpoeHus
PHK. Tunst PHK u ux Ouonornueckue Qynkuuu. [loHstue o TponyHoM koje (komoHe). buocunres
Oenka B KMBOW KieTke. ['eHHas WH)KeHepus W OMOTexXHOJOrHus. TpaHCreHHble (OpMBbI pacTeHUil H
KUBOTHBIX.

Hemoncmpayuu Monenn MOJEKyll Ba)KHEWIIUX TeTepoUUKIoB. Koumeknus reTeponuKiInYecKux
coeMHEeHUN. [lelicTBHE pacTBOpa NMHUPHIMHA HAa WHIAUKATOP. B3aummonelcTBue NMUPHIMHA C COJITHOU
kucnoroi. Monens monekynsl JIHK, nemoHcTpamus mnpuHIuna KOMIJIEMEHTAPHOCTU a30THCTBIX
ocHoBaHui. OOpa31bl IPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (JOPM pacTEeHUM M KUBOTHBIX. JIekapcTBa u
npenapaThl, U3TOTOBJICHHBIE METO/IaMU T'€HHON MHKEHEPUH U OMOTEXHOJIOTHH.
Jlabopamopnwuii  oneim VI3rotoBieHue OOBEMHBIX U IAPOCTEP’KHEBBIX MOJENEW a30THUCTBIX
TETEPOLIUKIIOB.

1.13. Buonozuuecku axmuenvie coeOuHeHus
®epmenTbl. [loHsATne 0 ¢epMeHTax Kak O OHOJIOTMYECKHUX KaTaiau3aropax OeIKOBOW IPHPOIBL.
Oco0eHHOCTH CTPOEHHUS M CBOICTB B CPAaBHEHUHU C HEOPraHMYEeCKMMH KaTajau3aTtopamu. Knaccudukanus
¢depmeHTOB. OCOOEHHOCTH CTPOCHHMSI M CBOWCTB (DEPMEHTOB: CEJEKTHUBHOCTh U 3I(PPEKTUBHOCTD.
3aBUCHUMOCTh aKTUBHOCTU (DEPMEHTOB OT TeMneparypsl U pH cpenpl. 3HaueHue GepMeHTOB B OUOJIOTHH U
IIPUMEHEHNE B IPOMBIIIEHHOCTH.
Buramunbl. Ilonarue o Burammuax. Mx wiaccudpukanus u ob6oznadenne. Hopma mnotpeGnenus
BUTaMHUHOB. BonmopactBopumelie (Ha npumepe ButamuHoB C, rpynnsl B u P) u xupopactBopumsbie (Ha
npumepe ButamuHoB A, D u E). ABuTamMHHO3BI, THINEPBUTAMHUHO3bl U TUINOBUTAMHUHO3bI, HX
npoQHIaKTHKA.
T'opmonsbl. IloHsiTHE ©0 TOpMOHAX Kak OMOJOrMYECKH AaKTHUBHBIX BEIIECTBAX, BBIMNOJHSIIOUINX
SH/IOKPUHHYIO PETYISLUI0 KU3HEIEATeIbHOCTH OopraHu3mMoB. Knaccudukanus ropMOHOB: CTEpOMIIBI,
IPOM3BOJIHbIE AMUHOKHCIIOT, MOJMIENTHIHBIE U O€NKOBble TOPMOHBI. OTHENbHbIE NPEACTaBUTEIH:
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3CTPaANOJI, TECTOCTEPOH, MHCYJIUH, aAPEHAIINH.
JlekapcTrBa. [loHsTue 0 JiekapcTBax Kak XMMHOTEpANeBTUYECKUX Mpenapatax. KpaTkue mcropuueckue
CBE/IEHUS O BOBHUKHOBEHUHU U Pa3BUTUU XUMHUOTEpanuu. ['pymniiel JekapcTB: cyabpamMuibl (CTPENTOLHN),
AHTUOMOTHUKY (TICHUIIUIUTNH), aHTUITUPETUKY (aCTIUPUH), aHAIBICTHKYU (aHAIBIUH). MeXaHu3M JIeHCTBUS
HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaToB, CTPOEHHE MOJIEKYJ, NPOTHO3MPOBAHUE CBOWCTB Ha OCHOBE
aHaM3a XMMHUYECKOTO CTPOCHHUs. AHTHOMOTHKH, MX KJIACCH(UKALHUSA 1O CTPOCHUIO, THILY U CHEKTPY
neiictBus. besonacHsle ciocoObl MPUMEHEHUS, JICKapCTBEHHbIE (DOPMBI.
Jemoncmpayuu CpaBHeHue ckopoctu pasnoxkenus H,O; monm nelictBuem ¢epMmeHTa KaTalasbl U
Heoprannueckux katanmzaTopoB: KI, FeCls, MNO,.0O6pa3upl BUTAMUHHBIX NpenapaTtoB. [loJuBUTaMHUHBI.
Wnmoctpanuu  poTtorpadguii  KUBOTHBIX € pasnUuHbIMH  (opMamMH aBUTaMHHO30B. Ilmakar c
U300pakeHUEM CTPYKTYpHBIX (OpMyJd 3CTpaanoiia, TECTOCTEpPOHa, aJpeHaliuHa. B3aumopelcTBue
anpenanmunaa ¢ pactBopoM FeCls.benkoBas npupona mHCynuHa (1[BeTHas peakiusi Ha Oenku). [lmakaTer
WIA KOAOTpaMMbl ¢ (opMylaMH amMuJa Cyib(paHUIOBOM KHUCIOTHI, AUTHIPO-(OIMEBOM M JIOKHOH
TUTUAPO(OINEBOH KUCIOT, OCH3WITIEHUIWIUTNHA, TETPAIIMKIINHA, [Ie(OTaKCUMa, aCTIUPHHA.
Jlabopamopnwie onvimer VcribiTaHue pacTBOPUMOCTH aJlpeHaliHAa B BOJE M COJITHOW KHCIOTE.
OOHapy)keHue acriupruHa B TOTOBOM JIEKAPCTBEHHOU (hopme.
Ilpakmuueckue 3anamun OGHapyXKeHHE BUTAMMHA A B 10cOJIHEYHOM Maciie. OOHapykeHHe BUTaMHHA
C B s0n0oyHOM coke. Omnpenenenue BuTamuHa D B pblObEM Xupe WIM KypuHOM >kentke. JleiicTBue
aMMJIO3Bl CJIIOHBI Ha KpaxMmail. JleficTBUe neruaporeHassl Ha METHIIEHOBbIN cuHuil. [leiicTBre kaTana3bl
Ha TIEPOKCHJI BOAOPOJAA. AHAlM3 JIEKAPCTBEHHBIX IMPEMapaToB, MPOU3BOIHBIX CAITHUIMIOBON KHCIOTHI.
AHanu3 JeKapCTBEHHBIX NpenapaToB, IPOU3BOJHbBIX #-aMUHO(DEHOIA.
2. O0mas u HeoOpraHu4ecKasi XuMus
2.1. Xumusa — nayka o sewgecmeax
CocraB BewlecTBa. XuMHUECKUE 371eMEHTHI. CIIOCOOBI CYIIECTBOBAHUS XMMUYECKHUX DJIEMEHTOB: aTOMBI,
IPOCThIE M CIIOKHBIE BellecTBa. BeliecTBa MOCTOSHHOIO U MEPEMEHHOI'0 COCTaBa. 3aKOH IOCTOSHCTBA
coCTaBa BeIIeCcTB. BemiecTBa MOJEKYISIPHOTO M HEMOJIEKYISIPHOTO cTpoeHUs. CrocoObl 0TOOpaKeHHs
MOJIEKYJ:  MOJEKYJSpHble M  CTPYKTypHble  (OpMyIbl; IIAPOCTEP)KHEBBIE U MacIITaOHbIE
npoctpancTBeHHble (CTioapTa—bpurneda) Mmoaenn MoiIeKy.
H3mepenne BemecrBa. Macca aTOMOB M MOJIEKYJ. ATOMHasl eMHULA Macchl. OTHOCHUTENIbHBIE aTOMHAs
¥ MOJIEKYJISIpHast Macchl. KoMuecTBo BemecTBa U €IMHUIIBI €T0 U3MEPEHHUS: MOJTb, MMOJTb, KMOJIb. YHCIIO
ABoraznpo. MosnsipHast Macca.
ArperaTHble COCTOSIHMSI BellecTBa. TBepaoe(KpUCTaAUINYECKOE U aMOp(HOE), KUIKOE U razoo0pa3Hoe
arperaTHble COCTOSIHUS BeIlecTBa. 3aKOH ABOrajJpo M €ro ciaeiacTBus. MoJspHbII 00beM BelIeCTB B
razoo6pasHoM coctosiHuu. OOBbEIMHEHHBIN ra30Bbli 3aKOH U ypaBHeHHEe MeHeneesa—Kianeiipona.
Cmecn BemecTB. Pazinnums MeXIy cMecsiMH U XMMHYECKHMMM COEIMHEHHsIMHU. MaccoBas MU 0ObeMHas
JI0JT KOMIIOHEHTOB CMECH.
Hemoncmpayuu OnbIThl, WUIIOCTPUPYIOLINE 3aKOH COXpaHEHUs Macchl BemiecTB. HaGop Mmopenei
aTOMOB U MoJieKyJl. HekoTopble BemecTBa KoIuuecTBOM B 1 MoJib. Moziennb MoJIIpHOTo 00beMa Ta30B.
Ilpakmuueckue 3anamusn VI3rotoBieHue Mojeneid MOJEKYT HEKOTOPBIX OpPraHUYeCKUX H
Heoprannmdeckux BemiecTB. OdumcTka BemiecTB (uiabTpoBaHWEM M AUCTHIUIIIHEH. OUYNCTKA BEIIECTB
HepeKpUCTATU3AIHEH.
2.2. Cmpoenue amoma
ATOM — cJ0:kHas yacTuna. JokazaTenbcTBa CIOKHOCTH CTPOEHUS aTOMa: KaTOJHbIE U PEHTT€HOBCKHE
ayuH, poTo3pdexT, paaA0aKTUBHOCTD, SJEKTPOIH3.
[Tnanerapuas mozaens atoma 3.Pesepdopaa. Crpoenue aroma no H.bopy. CoBpemeHHbIe npeicTaBiIeHus
0 cTpoeHnHU atroma. KopIycKymsipHO-BOTHOBOH JTyajTi3M YacTHII MUKPOMHPA.
CocTtaB aToMHOr0 siipa. HykioHbI: IPOTOHBI U HEUTPOHBI. M30TOMBI M HYKIHIBL. Y CTOHYUBOCTS S/IEP.
DJleKTpOoHHas1 000J10uKka aToMoB .IloHsATHE 00 5IEKTPOHHON OpPOMUTAIM M 3JIEKTPOHHOM OOJIaKe.
KBanToBble umcna: riaBHOe, opOuTampHOE (MOOOYHOE), MAarHUTHOE W CHHHOBOe. Pacmpenenenue
JIEKTPOHOB 10 PHEPreTHUYECKHM YPOBHSM, MOTYPOBHSAM U OpPOUTAISIM B COOTBETCTBHM C IPUHIUIIOM
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HauMeHbIIeH »Hepruu, npuHnunoM [laymu u npaBunom ['yHma. DnexkTpoHHBIE KOH(UTYpAIlMd aTOMOB
XUMUYECKUX HJIEMEHTOB.

BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB.

DJIeKTpOHHAs KIacCUPHUKAIMS XUMUYCCKHX 3JICMEHTOB: -, P-, d-, f-3;1eMeHTHI.

Jemoncmpauuu ®otodrdpdext. Momenu opOuTaneit pa3imaHoi Gopmel.

Jlabopamopnuiii oneim HaOnroneHne CIEKTPOB MCITYCKAHUS M MOTJIOMICHUS COCIUHEHUN XUMUYECKHX
3JIEMEHTOB C IOMOULIBIO CIIEKTPOCKOIA.

2.3. Ilepuoouuecxuii 3axon u [lepuoouueckas cucmema xumuyecxkux snemenmos .M. Menoeneesa
OTkpbiTHEe NepUOaAMYecKOro 3akoHa. [Ipennocbuiku: HakomieHHEe (aKTOJIOTMYECKOTO MaTepuana,
pabotsl npemmecrBeHHukoB (M.B.JleGepeiinepa, A.D.lllankyprya, [Ix.A.Hwronennca, JI.FO.Meiiepa),
cve3n xuMukoB B Kapicpys, nmuunoctHeie kayectBa JI.M.MenneneeBa. Otkpeitue Jl.M.MenaeneeBbiM
[Iepnoanueckoro 3akoHa.

Ilepuoguuecknii 3akoH U cTpoeHue aroMa. M3oTonsl. COBpeMEHHOE MOHATHE XUMHYECKOTO JIEMEHTA.
3akonomepHOoCcTh [.Mo3mu. CoBpemenHast gopmynupoBka [lepuonnyeckoro 3akoHa. [lepumommdeckas
cucTteMa U cTpoeHue aroMa. OU3MYECKU CMBICI MOPSAKOBOIO HOMEpPA 3JIEMEHTOB, HOMEPOB IPYIIbI U
nepuona. llepmogmyeckoe HM3MEHEHHE CBOWMCTB JJIEMEHTOB: paJMyca aToOMa; SHEPrUd HOHM3ALUM;
3JEKTPOOTPULATENBHOCTH. [IpUuMHBI M3MEHEHHMS] METAJUIMYECKUX U HEMETaNIMYECKUX CBOMCTB
AJIEMEHTOB B IPYIINAxX U MepUoAax, B TOM YKciie OOJbIINX U cBepxOonpiuX. 3Hauenue [lepuoandeckoro
3akoHa U [lepuoanueckoil cucreMbl XUMHUeckux 3iemeHToB J[.MI.MenneneeBa s pa3BUTHS HAyKU U
MOHUMaHUS XUMHUYECKON KapTUHBI MUPA.
Jemoncmpayuu Paznuunsie BapuanThl Ta0IuIb! [leproanueckoil cucTeMbl XUMUYECKHX AJIEMEHTOB
.. Mengaeneea. OOpa3iibl MPOCTHIX BEHIECTB OKCUAOB M THAPOKCHAOB 3emMeHToB I nepuona.
Jlabopamopuuwiit oneim CpaBHEHHE CBOWCTB IPOCTHIX BEIIECTB, OKCUJIOB U TUJIPOKCUIOB 371eMeHTOB 11
IepuoJaa.

2.4. Cmpoenue sewecmsa
IHonsiTe 0 XUMHMYECKOH CBSA3M. TUIIBI XUMHYECKUX CBA3CH: KOBAJIEHTHAs, MOHHAs, METAJTIMYECKAs U
BOJIOPOJIHASL.
KoBanenTnasi xumu4eckasi cBsi3b. /[Ba MexaHu3ma oOpa3oBaHUsI STOM CBA3U: OOMEHHBIN U JJOHOPHO-
aK1enTopHbIi. OCHOBHBIE TAPAMETPHI ITOTO TUIIA CBSI3U: JJIMHA, IPOYHOCTh, YTOJ CBSI3U UJIM BAJICHTHBIN
yroi. OCHOBHBIE CBOWCTBA KOBaJCHTHOW CBS3U: HACHIIIEHHOCTh, MOJSPU3YEMOCTh U TMPOYHOCTb.
DNEKTPOOTPUIIATENILHOCTh U KJIaCCU(UKAIMS KOBAICHTHBIX CBSI3€H MO ATOMY MpPH3HAKY: MONApHAs U
HEMOJISIpHAsT KOBaJECHTHBIE CB3U. [1OJISIPHOCTD CBSI3M M MOJSPHOCTH MOJIEKYJbl. CIIOCO0 NepeKphIBaHUS
ANEKTPOHHBIX OpOUTanei W KiIacCHU(pUKaIMsi KOBAICHTHBIX CBS3E€H MO STOMY MpPU3HAKY: G- U T-CBS3U.
KpatHOCTh KOBaJIGHTHBIX CBSI3€H M KiacCH(UKAIMS WX IO ATOMY MPHU3HAKY: OJWHAPHBIC, JTBOWHBIE,
TPOWHBIE, MOIYTOPHBIE. THUIBI KPUCTAIUIMYECKUX PELIETOK y BEIIECTB C 3TUM THIIOM CBSI3M: aTOMHBIE U
MOJIEKYJIsIpHbIE. PDU3NYECKUE CBOMCTBA BEIIECTB C ITUMH KPUCTATUTMYECKUMU PEIIETKAMMU.
HNonnas xummnyeckasi cBsi3b. Kpaiinuii ciaydail KoBaeHTHON NOJISAPHON cBA3H. MexaHu3M o0Opa3oBaHUs
VMOHHOM CBSI3U. MIOHHBIE KpUCTAINTMYECKUE PENIETKU U CBOKMCTBA BEILIECTB C TAKUMHU KPUCTAIAMHU.
Mertauyeckasi Xumuueckasi cBsi3b. OCoOBIN THIT XMMHUYECKOHN CBSI3U, CYIIECTBYIONIMIA B METalIaxX H
crmaBax. Ee oTiimunsa M cXOJCTBO ¢ KOBAJICHTHON M MOHHOM CBsI3IMH. CBOMCTBA METAIUTMYECKOMN CBS3H.
Meramnueckue KpUCTaNIMUEeCKUe PEIIETKH U CBOMCTBA BEIIECTB C TAKUMHU KPUCTAIIIIaAMHU.
Bongoponnasi xumudeckasi cBsi3b. MexaHusM oO0pa3oBaHus TakoW cBsi3u. Ee kimaccuuxamus:
MEXMOJIEKYJIIpHAas U BHYTPUMOJEKYJSIpHAs BOJOPOAHBIE CBA3U. MONEKYISpHbIE KPHUCTALIIUMYECKUE
pEeLIEeTKHU I 3TOTO THNa cBsA3u. Du3nueckrue CBOMCTBA BEMIECTB C BOJOPOAHOM CBA3BI0. bromornyeckas
pPOJIb BOJOPOIHBIX CBSI3eH B OpraHU3allu CTPYKTyp OuomonuMepoB. EnuHas mpupoia XUMHUYECKUX
CBSI3€M: HAIMYKE PA3JIMYHBIX TUIIOB CBSI3€ B OJJTHOM BEIIECTBE, MEPEXO0] OAHOTO THUIIA CBA3U B JAPYroil U
T.II.
KommniekcooOpaszoBanue. [loHsiTHE O KOMIUIEKCHBIX COEIMHEHUSX. KOOpAWHAIIMOHHOE YHUCIIO
KOMIUTIEKCOOOpa3zoBatTens. BHyTpeHHssI U BHEIIHsS cdepa KoMIuiekcoB. HoMeHKIaTypa KOMITIEKCHBIX
coenuHenni. 1Ix 3HaueHue.
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Hemoncmpayuu Monenun MOJEKYJT pPa3IMYHOW apXUTEKTypbl. Mojenu U3 BO3AYIIHBIX IIAPOB
IPOCTPAHCTBEHHOTO PACIIOIOKEHHS Sp-, SP-, SP -THOPHAHBIX OpOHTamell. MojgeTs KpHCTALIHICCKHX
penieTok pazimuHoro tuna. Mogaenu mosnekyn JJHK u Genka.
Jlabopamopnsie onvimer B3anmopelcTBHE MHOTOATOMHBIX CHHPTOB C (PETMHTOBOM KHIKOCTBIO.
KauecTBeHHbIE peakLIMM HA HOHBI Fe?* u Fe**.
2.5. lonumepol

Heopranuveckue mnosumMepbl. [lonnMepsl—IpocTbie BelecTBA C aTOMHOM  KpUCTaNIMYECKOU
PEIIETKOM: aJUIOTPOIHbIE BUIOM3MEHEHUs yriepona (anmmas, rpadut, kKapOuH, (yuiepeH, B3auMOCBS3b
rubpuauzanuy  opOuTaseid y aTOMOB YIyiepoJla C MPOCTPAHCTBEHHBIM CTPOCHHUEM aJJIOTPOITHBIX
MOIU(HUKAIHIA); CEIeH W TeJUTyp LIETIOYEUYHOro CTpoeHus. [lonmumepsl — CI0XKHBIE BEIIECTBA C AaTOMHOM
KPUCTAJJIMYECKON PEIIeTKON: KBapll, KpeMHe3eM (IUOKCHIHbIE COeIMHEHUS KPEMHHUS), KOPYHI (OKCUA
ITIOMUHMS) ¥ aJTIOMOCUJIMKATHI (ITOJIEBBIC IIMATHI, CII0J1a, KaoJIMH). MuHepansl ¥ ropHbie mopojsl. Cepa
iactuyeckasi. MuHepaabHOE BOJIOKHO — acOecT. 3HaueHHe HEOPTaHUYECKUX MPUPOJIHBIX MOJIMMEPOB B
(GopMHPOBAHNYU OJJHOH M3 TEOJIOTHYECKHX 000JI0UYEK 3eMII — JTUTOC(EPHI.
Opranuyeckue mnoauMepbl. CrocoObl WX TMOJYYEHHUS: pPEAKIUU MOJUMEPH3AlMN U PEaKIHH
nojgukoHAeHcauuu. CTpyKTypbl IOJMMEPOB: JIMHEWHbIE, pPAa3BETBICHHbIE U IPOCTPAHCTBEHHBIE.
CTpyKkTypHpoBaHHE TOJMMEPOB: BYJIKAHHM3AIUs KayuyykoB, JyOleHue OEIKOB, OTBEpXKICHHE
MOJIMKOHACHCALIMOHHBIX ITOJIMMEPOB.
Knaccudukanus nomumMepoB 10 pa3inuHbIM MPU3HAKAM.
Jemoncmpayuu Kojekuuu IU1acTMacc, KaydyKoB, BOJIOKOH, MHUHEpPAJIOB U TOPHBIX TOPOJ.
MunepansHOe BOJIOKHO — acOecT — U u3zaenus u3 Hero. Moaenu mosekyn 6enkos, JHK, PHK.
Jlabopamopnvie onvimer O3HakoMIIeHHE ¢ oOpa3llaMu IUIACTMAacC, BOJOKOH, KaydyKOB, MHUHEpAJIOB U
ropusix mopoj. [IpoBepka miaacTmacc Ha 3JEKTPUUECKYIO MPOBOAMMOCTH, FOPIOYECThb, OTHOIICHHUE K
pacTBOopaM  KHUCJIOT, Iieinoded u  oxuciurenel. CpaBHEHHE CBOICTB TEPMOPEAKTUBHBIX U
TEPMOIUIACTUYHBIX IutacTMacc. [lomydyeHne HUTEH U3 KalpoOHOBOW WM JIaBCAHOBOM  CMOJIBI.
Ob6HapyxeHue XJiopa B HOJTUBUHUIXJIOPHIE.

2.6. [lucnepchvie cucmemul
Ilonsitue o pucnepcHbix cucremax. Kriaccuduxanuss AUCHEpCHBIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOro COCTOSIHUSI JUCIIEPCUOHHOM Cpeibl U AMCIIEPCHOM (a3bl, a TakXke M0 pa3Mepy UX YacTHIL.
['pyOoaucniepcHble CUCTEMBI: AIMYJIBCUU U CyCHEeH3UU. TOHKOAMCIIEPCHBIE CUCTEMBI: KOJJIOUIHBIE (30111
U TeNIM) ¥ UCTUHHBIE (MOJIEKYJISIPHBIE, MOJIEKYISIpHO-UOHHBIE U HOHHBIE). DPdekT Tunmans. Koarynsauus
B KOJUTOMJIHBIX pacTBOpax. CuHEpe3uc B resix.
3HaYeHMe QMCIEPCHBIX CHCTEM B )KHBOH M HEKHBOH NPHPOJAE M NMPAKTHYECCKOH KM3HHU 4YeJIOBEKA.
OMyJIbCUH U CYCHEH3UU B CTPOUTENHCTBE, MUILEBOM M MEIULIMHCKON MPOMBINIIEHHOCTH, KOCMETHKE.
buonorunueckue, MEAMIMHCKME W TEXHOJIOTMYECKME 30JIM. 3HAYCHHME Tejied B OpraHu3allud JKUBOU
MmaTepuu. buonoruueckue, nuuieBble, MEAMIMHCKHE, KocMmeTndyeckue renu. CuHepesuc Kak (akrop,
OTIpeNIeNAIONINI CPOK TOJHOCTH MPOAYKIMU Ha OCHOBE reneil. CBepThIBaHHE KPOBU Kak OMOJIOrMYECKHM
CHUHEpE3HC, €ro 3HaYCHHE.
Jemoncmpayuu Bunpl TUCIIEPCHBIX CUCTEM M UX XapakKTepHble npu3Haku. [IpoxokaeHue mayda ceera
yepe3 KOJUIOUAHbIE U UCTUHHBIE pacTBOphl (3 ekt Tunmans).
Jlabopamopnwvie onvimwr llonyuenue cycneHsun cepbl u  KaHudonu. I[lomydeHue sMynbcuu
pactutensHOro macia u Oenzona. Ilomyuenue 3oms kpaxmana. [lomxydenue 305 cepsl U3 THOCYIb(haTa
HaTpUS.

2.7. Xumuueckue peaxyuu
Kaaccndpukanusa XMuMHMYeCKHX peaklui B OPraHMYecKoi M Heopranm4yeckoW xumum. I[lonarue o
XUMHYECKOM peakuuu. Peaxknuum, waynme 0e3 U3MEHEHHST KadeCTBEHHOTO COCTaBa  BEIECTB:
aJuIoTponM3anus U u3oMepusauus. Peakiuu, uaymue ¢ MU3MEHEHMEM COCTaBa BEIECTB: IO YUCIY H
XapakTepy pearupyroumx U o0pa3yromuxcsl BemecTB (pa3ioKeHus, COeTUHEHMs, 3aMelleHusl, OOMeHa);
0  W3MEHEHUI0  CTENEHEW  OKUCIEHHMS  DJIEMEHTOB  (OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIE U
HEOKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMM); M0 TEIUIOBOMY A(DdeKTy (9K30- U IHAOTEPMHUUYECKHUEC);
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o ¢aze (roMo- ¥ TeTePOTCHHBIEC); TI0 HAMPABICHUIO (00paTHMbIe U HEOOPATUMBIE); TIO UCIIOIh30BAHUIO
KaTajau3aTopa (KaTaJUTHYECKUE U HEKATAIUTUYECKHE); 110 MEXaHU3MY (paJuKalbHbIE, MOJIEKYJIIPHBIE U
HOHHBIC).
BeposiTHOCTL NpOTeKaHMA XHMMHYECKHUX peakuuil. BHyTpeHHsAs sHeprus, sHTaIbIUA. TerioBou
3¢ dextT xumudeckux peakuuil. Tepmoxumuueckue ypaBHeHus. CTaHIapTHas SHTaNbIUS peakUuid U
oOpa3oBanus BemecTB. 3akoH I'.M.I'ecca u ero ciaenctus. DHTpOIUS.
Ckopocth xuMHYecKHX peaknuii. [lonarue o ckopoctu peaxkuuii. CKOpOCTh TOMO-U T'€TEPOTCHHOMN
peakuuu. DHeprus aktuBauuu. DaxkToOpbl, BIMSIOINIME HAa CKOPOCTh XHMMHUYeCKOW peakuuu. [Ipupona
pearupyromux BemecTB. Temreparypa (3akoH Bant—Iodda). Konmenrtpaums. Karammzatoper u
KaTaju3: TOMO- M TE€TEPOreHHBbIH, MX MeXaHu3Mbl. DEPMEHTHI, UX CPABHEHHME C HEOPraHMYECKUMHU
KaTaJau3aTopaMu. 3aBUCUMOCTb CKOPOCTH PEaKLUUH OT IOBEPXHOCTHU CONPUKOCHOBEHMS PEarupyrOIIMX
BEIECTB.
Oo0paTumMocTh XHMHMYECKMX Ppeakuui. XuMu4yeckoe paBHoBecue. [loHATHE O XUMHUYECKOM
paBHOBecHM. PaBHOBeCHblE KOHLEHTpaUUU. JIMHAMUYHOCTh XMMHUYECKOTO paBHOBecHs. MDaKTopsl,
BJIMSIOIIME HAa CMELIEHUE PaBHOBECHS: KOHIIEHTpaLus, 1aBieHue, remneparypa (npuauun Jlelllarense).
Jlemoncmpauuu TlpeBpamenue kpacHoro ¢ochopa B Oenblif; Kuciaopoga B 030H. Mojenu OyraHa U
n3o0yrana. [lonydenue kuciopojia U3 NEPOKCHIA BOJOPOJA U BOJBI; JeruapaTtanus staHona. Llemouka
npespaiiennit P — P,Os — H3POgs; cBoiicTBa yKCYCHOM KUCIIOTBI; peakluu, UAYIIHE ¢ 00pa30BaHUEM
0CaJKa, Ta3a U BOJBI; CBOMCTBA METAJNIOB, OKUCICHUE ANbACTUA B KUCIIOTY U CIIUPTa B aJIbICTUL.
Peakuuu ropenust; peakuuyu 3HI0TEPMUYECKUE HA MPUMEPE peakluu pa3joKeHUs (I3TaHOIa, KAIUWHOU
CEJIUTPBI, OUXpoMaTa aMMOHHMSI) M SK30TEPMUYECKHE Ha IPUMEpe
peakuuii coeauHeHus (oOeclBeYMBaHUME OpPOMHOM BOJBI M pacTBOpa NEpPMAHraHaTa Kajausl STHIICHOM,
raleHue U3BecTH U 1p.).B3aumozeiicTBue HuHKa ¢ pacTBOpPAMH COJITHOW M CEPHOM KUCIOT MPH Pa3HBIX
TEMIEPATYypax, pPa3HbIX KOHLEHTPALMSIX COJISIHOM KHUCJIOTHI; pa3lIoKEHHE IMEPOKCUAA KHUCIOopoJa ¢
noMolkko okcua Mapranua (IV), katanassl ceIporo msica u celporo kaprodeins. Bzaumoneiicrsue nuHka
pa3IUYHOM MOBEPXHOCTHU (MOPOIIKA, BTN, TPaHyJl) ¢ KUCIOTOH. Mojenb «Kursiero cios». CmerieHue
paBHOBECHSI B CHCTEME: Fe** + 3 CNS «— Fe(CNS)s; oMblIcHHE KHUPOB, PEAKIIMU ITEPUPHUKALHH.
3aBUCHUMOCTh CTENEHU DJIEKTPOJIUTHUECKON TUCCOLMALMM YKCYCHOM KHMCIOTBI OT pa30aBieHUs.
Cpasuenue cpoiicts 0,1 H pacTBOpoB CEepHON M CEpHUCTON KHCIIOT, MypaBbUHON M YKCYCHON KHCIIOT;
TUAPOKCUIOB JIUTHS, HATPUS U KaJusl.
Jlabopamopnuie onvimer IlonyueHne KuCIIOpoJa pas3lIoKEHUEM IepoKcHaa Bojaopojta U (Win)
nepMaHrasara kanus. Peakuuu, nayniye ¢ oOpa3oBaHueM OCajJKa, ra3a WIM BOJBI JUUIsl OPraHUYECKUX U
HEOPraHUYECKUX KUCIIOT.

2.8. Pacmeopui
ITonsitue o pacrBopax. Pu3KMKO-XMMHMUECKas NMPUPOJA PACTBOPEHMsI U PacTBOpoB. B3aumopeiicTBue
pacTBOpUTENIS U pacTBOpEHHOro BemiecTBa. PacTBopumocTh BemiecTB. (CrocoObl  BhIpaXKEHUS
KOHIIEHTPALlMN pacTBOPOB: MaccoBast J10J1s1 pACTBOPEHHOT'O BELIeCTBa (IIPOLEHTHAs), MOJIIPHAS.
Teopus 3JIeKTPOJIMTHYECKOI AUccouanuu. MexaHn3M JUCCOLMAllMU BEIIECTB C Pa3INYHbIMU THIIAMH
XUMHUYECKHX CBs3eil. Bkiam pycckux ydeHBIX B pa3BUTHE NPEACTaBICHUN 00 3JIEKTPOIMTUYECKOM
muccounanuu. OCHOBHbIE TOJIOKEHHUSI TEOPUH  AJEKTposMTHYecKod naucconuanuu. CTeneHb
ANEKTPOIUTUYECKOH Tuccorau 1 (pakTopsl ee 3aBUCUMOCTU. CHIIbHBIE U CPEJTHUE IIEKTPOIIUTHI.
Huccoumanusa Bonbl. Bopopomueiii mokaszatens. Cpena BOOHBIX PAaCTBOPOB AJIEKTPOJIUTOB. Peaknun
oOMeHa B BOJIHBIX PAaCTBOPAX 3JIEKTPOIUTOB.
I'maponus kak oOMeHHbIH mnpouecc. HeoOpatumblil THAPOIM3 OpPraHMYECKUX M HEOPTaHWYECKHX
COEIMHEHUH U €ro 3HaUEHHUE B IPAKTUYECKON JEATEIbHOCTH YEJIOBEKA.
OO6patumslii  ruaponus cojieil. CryneHuatsli ruaponus. [IpakTuueckoe NpUMEHEHUE TUAPOIIN3A.
I'uaponus oprannueckux BemiecTB (O€NKOB, >XUPOB, YIJIEBOAOB, MNOJIHHYKIEOTHI0B, AT®) u ero
Ouosoruueckoe u npakruyeckoe 3HaueHue. OMbUIeHHE KUPOB. Peakius srepudukanuu.
Jemoncmpayuu CpaBHEHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB 3JIEKTPOIUTOB. CMEIIEHNE PaBHOBECHS
JUCCOLMALUU C1a0bIX KUCIOT. MHAMKATOPBl M N3MEHEHHE X OKpPAackH B pa3HbIX cpenax. CepHOKHCIBII

17



1 (pepMEHTATHBHBIN THAPOJINU3 YriaeBoA0B. [ maponmn3 kapOOHATOB, Cyab(aTOB U CHIMKATOB IICIOYHBIX
MeTauioB; HUTpaToB cBuHIA (II) nau uHKa, XJI0pUIa AMMOHUS.

Jlabopamopuuwlit onbim XapaxTep TUCCOIUAINN PA3TUYHBIX THAPOKCHIIOB.

Ilpakmuueckoe 3anamue [1puroroBieHue pacCTBOPOB PA3IUYHBIX BUOB KOHIIEHTPAIUH.

2.9. OkucaumenbHO-80CCMAHOBUMENbHBLE PeaKyul. INeKmpoxXumMuyecKue npoyeccol
OxucaIuTeIbHO-BOCCTAHOBUTE/IbHbIE peakunu. CtereHb okuciaeHus. BoccTaHOBUTENN U OKUCITUTEIH.
OkuClIeHHEe W BOCCTAaHOBJICHHE. BakHeWIIMe OKHCIMTEIM M BOCCTAHOBHUTENIHM. BOCCTaHOBHUTEIIBHBIC
CBOMCTBA METAJJIOB — MPOCTHIX BellecTB. OKUCIUTENbHBIE U BOCCTAHOBUTEIIHLHBIE CBOMCTBA HEMETAIIIOB
— MPOCTHIX BeIIecTB. BoccTaHOBUTEIBHBIC CBOMCTBA BEIIECTB, 0OPAa30BAaHHBIX JJIEMEHTAMH B HU3IICH
(oTpuLATENBHOM) CTENIEHU
okucieHus. OKHUCIUTENIBbHBICE CBOWCTBA  BEIIECTB, OOpa30BaHHBIX DJJIEMEHTaMH B  BBICIIEH
(MONOXKUTENIbHOM) CTEeNeHU OKHCIIeHUs. OKHUCIUTENbHbBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA BEIIECTB,
00pa30BaHHBIX AJIEMEHTAMH B TIPOMEKYTOUHBIX CTEIICHSIX OKHCIICHUS.

Kinaccupukanusi OKHUCIANTEIbHO-BOCCTAHOBUTEIbHBIX peaknuii. Peaknuum MeXaTOMHOTO U
MEXMOJIEKYJIIPHOTO  OKHCIIEHUS-BOCCTAHOBJICHMs. Peakiuu  BHYTPUMOJIEKYJISIPHOTO  OKHUCIICHHS-
BOCCTAaHOBJIEHMsI. Peakiiiy caMOOKHCIIEHUS-CAMOBOCCTAHOBIIEHUS (JIMCIIPOIIOPLIUOHUPOBAHMUS).
MeTtonbl cOCTaBlIEHUSI YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil. MeTos 3J1eKTPOHHOTO
Oananca. BimstHue cpeibl Ha MPOTEKaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MIPOIIECCOB.
XuMH4YecKHe HCTOYHHMKH TOKA. OJCKTPOJHBIC TMOTCHIHMANIBI. PsAa CTaHZApTHBIX 3JIEKTPOIHBIX
MOTEHITMATIOB  (DJIEKTPOXUMHUYECKUN psifi HampsHKEHUW MeTauioB). [anbBaHWYECKHE DSJIEMEHTHI U
NPUHIUIEI UX paboThl. CocTaBiieHHEe TalbBAHUYECKUX 3JIeMEHTOB. OOpa3oBaHHE TaJIbBAHUYECKUX I1ap
IpyU XUMHYECKUX TIpoleccax. [aqpBaHMYECKHE OJJIEMEHTHI, IMPUMEHSIEMbIE B JKHU3HMU: CBUHIIOBas
aKKyMYJIATOpHas OaTapes, HUKeIb-KaJMUEBbIe 0aTapeu, TOTJIUBHBIEC AJIEMEHTHI.
DJIeKTPOJIM3 PACILUIABOB U BOJAHBIX PACTBOPOB JIEKTPOJIUTOB. [Iporieccrl, mpoucxoasiue Ha KaToe
W aHoje. YPaBHECHHS DJICKTPOXUMHUYECKUX IPOILECCOB. DJICKTPOIU3 BOJIHBIX PACTBOPOB C MHEPTHBHIMU
AJIEKTPOJIaMH. DJIEKTPOJIN3 BOJHBIX PACTBOPOB C PACTBOPUMBIMU dJekTpoaamu. [IpakTtudeckoe
MIPUMEHEHHUE AIEKTPOIIN3A.
Jlemoncmpayuu BocctaHoBieHUE qUXpoMara Kaius IUHKOM. BoccranoBnenue okcuna meau (I1) yrnem
U BOAOpOAOM. BoccTaHoBieHME auxpomara Kaius 3THIOBBIM CHUPTOM. OKHMCIHUTEIBHBIE CBOMCTBA
a30THOM KUCTOTHL. OKHCIHUTENbHBIE CBOWCTBA JUXpoMaTa Kaius. [ambBaHUYECKHE DJIIEMEHTHl U
6arapeiiku. DnekTpoau3 pactsopa xjopuaa meau (II).
Jlabopamopusie onvimsl B3anumoieiicTBHE METAJUIOB C HEMETAJUIAaMH, a TaKXKe€ C PacCTBOPaMH COJIEH H
pacTBOpaMH KHCIIOT. B3auMozeiicTBue cepHON U a30THOM KUCIOT ¢ Menbto. OKUCIUTENbHBIE CBOKWCTBA
nepMaHTaHaTa Kajaus B Pa3IudYHbIX CpeJiax.

2.10. Knaccugurxayus sewgecms. [Ipocmoie seujecmea
Kanaccupukanus Heopranmuyeckux BemiecTB. I[Ipocteie u ciioxubie BemectBa. OKCHABI, HX
knaccuukanusa.  [uapokcuasl  (OCHOBaHUS,  KUCIOPOJCOJEpKAIIMe  KUCIOTHI,  aM(pOTepHBIE
ruapokcuabl). Kucnorel, ux kinaccudukamnus. OcHoBanus, ux kinaccudukanus. Comu cpeaHue, KUCbIE,
OCHOBHBIC U KOMIIJIEKCHBIE.
Metasubl. [lonokeHne METaIJIOB B MEPUOJMYECKOW CHUCTEME M OCOOEHHOCTH CTPOCHHUS MX aTOMOB.
[IpocThie BelecTBa — METAUIBI: CTPOCHHE KPUCTAIUIOB M METaJUIMYecKass XuMudeckas cBsizb. OOrue
(dbu3nYecKrue CBOMCTBA METAJIOB U UX BOCCTAHOBUTEIHHBIC CBOMCTBA: B3aUMOJCHCTBHE C HEMETaIaMH
(KUCIIOPOAOM, TaJoreHaMH, Cepoi, a30TOM, BOJOPOJIOM), BOJOH, KHCIOTaMH, PacTBOpPaMH COJECH,
OPTaHWYECKUMH BEIIEeCTBAMH (CIIUPTaMHU, TaJlOTCHAaJTKaHaMH, (PEHOJIOM, KHCIOTaMH), IIEI0YaMHU.
OKkcuabl U TUAPOKCUABI METAJUIOB. 3aBUCUMOCTH CBOMCTB 3THUX COEAMHEHHH OT CTENEHEH OKUCIEHUs
METaJIOB. 3HAYCHHUE METAJIJIOB B IPUPOJIE U )KU3HU OPTaHU3MOB.
Koppo3us meranaoB. [lonarue xoppo3uu. XuMHYEcKass KOPpO3Us. DIEKTPOXUMHUYECKAST KOPPO3HsL.
Croco0bI 3aIUTHl METAIIOB OT KOPPO3HH.
OO0mue cnoco0bl MOJy4eHUsI MeTAJLI0B. MeTaisl B ipupoae. MeTtautyprust U €e BUJbl: TUpo-, THPO-
U OJEKTPOMETALTYPrus. OJEKTPOJU3 PACIUIAaBOB M PACTBOPOB COCIWHEHHH METANIOB H  €ro
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MIPaKTUYECKOE 3HAYCHHUE.
Hememannwt. lonoxenne HemetaiuioB B [lepuoanyeckoit cucteme, OCOOEHHOCTH CTPOCHUSI UX aTOMOB.
DIIEKTPOOTPULIATENBHOCTD.
Bbrnaropoaabie ra3el. DJIEKTPOHHOE CTPOSHUE aTOMOB OJIarOPOAHBIX TA30B U OCOOCHHOCTH UX XUMUYECKUX
U GU3UYECKUX CBOWCTB.
Hemerannst — mpocteie BemiectBa. VX aTromMHOe M MOJIEKYJISIPHOE CTPOEHUE HX. AJUIOTPOIHS.
XUMHYECKUE CBOMCTBA HeMeETauIOB. OKHCIUTENbHBIE CBOWCTBA: B3aUMOJIECUCTBUE C METAJUIAMU,
BOJIOPOJIOM, MEHEE DJIEKTPOOTPULIATEIbHBIMA HEMETAJJIAMHA, HEKOTOPBIMU CJIOKHBIMUA BEILECTBAMH.
BoccranoButenbHble CBOMCTBA HEMETAUIOB B peakUUsIX ¢ (PTopoM, KHUCIOPOIOM, CIOKHBIMU
BEII[ECTBAMU — OKHUCJIUTENISIMU (a30THOM U CEPHOM KHUCIIOTAaMU U JIp.).
Jemoncmpayuu Konnexuus «Knaccudukanys HeOpraHMuecKux BEIIECTB» U 00pa3libl peacTaBUTENeH
kiaccoB. Komnekmus «Knaccudukarusi opraHM4eCKUX BEHIECTB» M 00pa3ilbl MPeACTaBUTENEH KIIACCOB.
Mogenu KpHUCTaNIMYECKUX pelIeTOK MeTayyioB. KoJulekiuss MeTajuioB ¢ pa3HbIMU  (PU3MUECKUMHU
cBolicTBaMH. B3anmopaeicTBue JIUTHUS, HATPUS, MAarHUS U JKeJIe3a C KUCIOPOIOM; HIEJIOYHBIX METAIOB C
BOJIOM, cnupTamu, (PEHOJIOM; IIMHKA C PacTBOpaMHU COJSHOM U CEpPHON KHUCIIOT; HATPUS C CEpOu;
ATIOMUHHUS C MOJIOM; KEJIe3a C paCTBOPOM METHOIO KYIIOpOCa; alllOMUHMS C PACTBOPOM €IIKOTO HATpa.
Okcuabl U ruApoKcH bl Xpoma. Koppo3usi MeTaisioB B 3aBUCHUMOCTH OT YCJIOBHUH. 3alllUTa METAJJIOB OT
KOPPO3UH: 00pa3lbl «HEPKABEEK», 3AIIUTHBIX MNOKPHITUNA. Komiekius pya. DIEKTPOIU3 PacTBOPOB
coneil. Molenu KpUCTAJUIMUECKHUX PEIIeTOK ioaa, anmMmasa, rpadura. Amnorpornus docdopa, cepsl,
KHCIIOpoJa. B3zaumonelnictBre BOgopoAa ¢ KHCIOPOAOM; CYPbMBI € XJIOPOM; HAaTpHs ¢ MOJOM; XJIopa ¢
pacTBOpoM OpomMuaa Kaius;, XJIOPHOW U CEpOBOJOPOAHON BOJBI; OOECIBEUMBAHHE OPOMHOI BOJIBI
ATUJICHOM WJIU ALIETUIIEHOM.
Jlabopamopnvie onvimer O3HaKOMJICHHE C OOpasllaMHd NpeACTaBUTENEH KJIacCOB HEOPraHMYECKHX
BemecTB. O3HakomJieHHEe ¢ oOpa3liaMu TMPEACTABUTENIEH  KJIACCOB  OPraHMYECKUX  BEIIECTB.
O3nakomienue ¢ kouiekuuen pya. [lonyyenue kuciaopoaa u ero coiictBa. [lonydenue Bogopoaa u ero
cBoricTBa. [lonydeHne MmIacTUYECKON cepbl, XUMHUYECKHE CBOMCTBA cepbl. B3anMoaeicTBHE METAIIIIOB C
pacTBopamM# KUCIOT U conieil. CBoiicTBa yriis: aacopOLMOHHBIE, BOCCTAHOBUTENbHEBIE. B3anmoseiicTBue
[IMHKA WJIA aJTFOMUHUS C paCTBOPaMU KHUCIIOT U Iesoueit. OkpammBaHue TUIAMEHN KaTHOHAMU MIEIOYHBIX
Y IIEJIOYHO3EMENBHBIX METAJIOB.

2.11. OchosHble KNaccvl HeOp2aHU4eCKUuX U OpeaHu4eckux coeOuHeHul
Boaopoansie coequHeHus HeMeTa10B. [lonyueHne aMmmuaka u XJI0pOBOJOPOJa CUHTE30M U KOCBEHHO.
®dusndeckue cBoiicTBa. OTHOIIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.
Oxcuapl M aHTWAPUABI KapOOHOBBIX KHUCJI0T. HeconeoOpasyrmme u coileoOpa3yroline OKCHIBL.
Kucnorueie okcunapl, ux cBoiictBa. OCHOBHBIE OKCHJBI, UX CBOMCTBA. AMQOTEpHBIE OKCHJIBI, HUX
CBOICTBa. 3aBUCHMOCTh CBOMCTB OKCHJIOB METAJJIOB OT CTENEHU OKUCICHHS. AHTUAPUIBI KapOOHOBBIX
KHUCJIOT KaK aHaJIOTH KUCIOTHBIX OKCUJIOB.
Kuciaorsl opranuveckume u HeopraHuveckme. KucioTel B CBeTe TEOpUU BIEKTPOJIUTHUECKOU
nuccoranui. Kucnotel B cBeTe mNpoTONUTHYECKOM Teopuu. Kiaccupukamuss OpraHuYecKHX M
HEOPraHMYECKUX KUCIOT. OOIre CBOMCTBAa KUCIOT: B3aMMOJICHCTBIE OPraHUYEeCKUX M HEOPTaHUYEeCKUX
KHCJIOT C METaJVIaMHU, OCHOBHBIMHU U aM(OTEPHBIMH OKCHIAMH M THIPOKCHUIAMH, COJIIMH, 00pa3oBaHUE
CIOXHBIX 3(pupoB. OCOOEHHOCTH CBOWCTB KOHIICHTPUPOBAHHOM CEpHOM U a30THON KUCTIOT.
OcHoBaHMSI OpraHuvecKkue W Heopranumdeckue. OCHOBaHHS B CBETE€ TEOPUU IIICKTPOIUTHYECKOU
mucconuanuu. OCHOBaHMS B CBETE€ MPOTONUTHYECKOW Teopuu. Kiaccudukamuss OpraHMYECKUX H
HEOPraHWYECKUX OCHOBAHMH. XMMHUYECKUE CBOMCTBA IIEI0YEH U HEPACTBOPUMBIX OCHOBaHUM. CBoiCTBa
OECKUCIOPOAHBIX OCHOBAHMIA: aMMHaKa U aMHUHOB. B3anMHOe BIHMsIHIE aTOMOB B MOJIEKYJIe aHUTHHA.
AM¢oTepHble OpraHuyeckue M HeOpraHuYecKue coeAuHeHUsi. AMQPOTEpHbIE OCHOBAaHUS B CBETE
MPOTONUTHYECKOH Teopuu. AMQPOTEPHOCTh OKCHUAOB U THUAPOKCHIOB TEPEXOJHBIX METAIIOB:
B3aMMO/ICUCTBHE C KUCIOTAaMU U IIETOYaMHU.
Coumn. Knaccudpukanus u XuMu4eckue cBoricTBa coseil.OcoOeHHOCTH CBOMCTB COJIEM OpraHUYeCKHX W
HEOPraHWYECKUX KHUCIIOT.
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I'eHeTHUYecKasi CBA3b MEXKAY KJIACCAMU OPraHUYECKHX U HEOPraHMYEeCKUX COeIMHEHUI .
[IoHATHE O IreHETHYECKON CBSI3M M T'€HETHMUYECKUX psAJaXx B HEOPraHMYECKOM U OPraHUYeCKOM XUMUU.
['eHernyeckue psabpl MeTaia (Ha MpUMEpe KalbLMs U JKene3a), HeMeTaiia (Cepbl U KPEeMHHS),
IIEPEXOJIHOTO 3JeMeHTa (IIMHKA). ['eHeTndyeckue psabpl U IeHETHYECKas CBA3b B OPraHUYECKOW XUMUHU.
EnanHcTBO MUpa BElIeCTB.
Jemoncmpayuu
Konnmekuun KHUCIOTHBIX, OCHOBHBIX M aM(OTEpPHBIX OKCHJIOB, JEMOHCTpallds HX CBOMCTB.
B3anmMoneiicTBie KOHIICHTPUPOBAHHBIX a30THOM M CEPHOM KHCIOT, a Takke pa30aBIeHHON a30THOU
KHUCIIOTBI C Meapto. Peakuus «cepeOpstHOro 3epkaia» Ajii MYpaBbHHOW KHCIOTHL.B3aumoneiictue
pacTBopa THIPOKCHIA HATpUs C KHUCIOTHBIMH okcugamu (okcugom Qocedopa (V)), ambporepHbIME
ruapokcuaamMu (TUAPOKCUIOM IMHKA).B3auMonelicTBue ammuaka ¢ XJOPOBOJOPOJAOM M BOJOH.
AHaJOrM4HO i MeTWIaMuHa. B3auMopeicTBME aMHUHOKUCIOT C KHCIOTaMM U IIEJ0oYaMH.
Ocy1iecTBiIeHNE IEPEXOIOB:
Ca — Ca0O — Ca3(POy); — Ca(OH),
P— P205 — H3PO4
Cu — CuO — CuSO4 — Cu(OH); — CuO — Cu
CszOH — CoHy — CoH4BI,
Jlabopamopusie onwvimeur llomydeHne W CBOWCTBa yriaekuciaoro rasza. CBOMCTBa COJISTHOM, CEpHOMU
(pa3z0aBieHHOI) U YKCYCHOM KUCIOT. B3auMonelicTBrue rufipokcua HaTpus ¢ colisiMu (cynbdarom mMenu
(I) m xnopumom ammonwusi).Paznoxxenne runpokcuna meau. Ilomydenne u amdoTepHbIE CBOHCTBA
rugpokcuaa amoMunus. [loayueHne xKecTkod BOAbI M U3YUYEHHE €€ CBOMCTB. Y CTpaHEHUE BPEMEHHOM U
MTOCTOSIHHOM JKECTKOCTH.
Ilpakmuueckue 3anamusa IlonydeHue xJa0poBOJOPOJA U COJITHOW KUCIOTHI, UX cBoicTBa. [lomydyenue
aMMMaKa, ero CBOMCTBA.

2.12. Xumus snemenmoe
S-Onemenmubl
Bopopoa. /IBOWCTBEHHOE IIOJOKEHHE BOJAOPOAA B IEpUOAMUYECKOM cucreMe. M3orombl Boxopoza.
Tsokenas Bojga. OKHCIUTENbHbIE M BOCCTAHOBUTENIBHBIE CBOMCTBA BOJOpOJA, €ro IOJyYeHUE U
IpUMEHeHue. Poiib BOIOpoAa B )KUBOWM U HEXXUBOW ITPUPOJIE.
Boga. Ponp  Boapl Kak  cpenooOpasyrollero  BEIIECTBA  KIETKU. ODKOJOTWYECKHE  ACHEKTHhI
BOJIOIIOJIb30BAHMUS.
JuemenTbl IA-rpynnbl. lenouynsie Meramnbl. OOmas XapakTepUCTHKA IIEIOYHBIX METAJIOB Ha
OCHOBaHUU nojoxeHus B Ilepuomuyeckon cucreme sneMeHToB Jl.MI.MenneneeBa U CTpOECHHUsS aTOMOB.
[Tonyuenue, puznyueckue U XUMUYECKHE CBOWCTBA LIEIOYHBIX METAJUIOB. KaTHOHBI 11E€0YHBIX METAIIIOB
Kak BaXHeHIas Xxumuueckas (opMa UX CyIIeCTBOBaHMs, PETyIATUBHASL POJIb KATHOHOB KallUs U HATPHS
B ’KMBOM KiieTke. [IpupoHbie coeluHeHust HaTpusl U Kalusl, UX 3HauU€HUe.
daeMenTbl IIA-rpynmbl. OOmias XapakTepUCTHKA IIEJIO0YHO3EMENIbHBIX METAUIOB M MarHusl Ha
OCHOBaHMM ToyiokeHust B Ilepuoamueckoit cucreme snemeHToB [[.M1.MenneneeBa u cTpoeHUs aTOMOB.
Kanbuwmii, ero nonydenue, puzndeckue 1 XMMUYECKUE CBOMCTBA. BakHelue coeMHeHNs Kalblius, UX
3HaueHue u npumeHenue. Kaabiuii B mpupoze, ero 6uoiaorudeckast pob.
p-Onemenmul
AsroMuHMi. XapakTEepHCTHKAa AJIIOMUHUS Ha OCHOBAaHWM TNoJIokeHUs B Ilepmonnueckoil cucreme
anementoB J[.M.MenneneeBa u crpoenus aroma. llonydenue, (usnueckue W XMMHUYECKHE CBOHCTBA
amoMuHus. BaxHelive coeuHEeHHsT aIFIOMUHMS, UX CBOWCTBA, 3HaYCHHE W NpuMeHeHue. [IpupoaHbie
COEIMHEHUS AJIFOMHUHHUS.
VYraepon u kpemumii. OOmas XapakTepuCTHKAa Ha OCHOBAaHMHM WX ToJIokeHHst B I[lepmomnueckoit
cucreme J[.M1.MenneneeBa u crpoerus aroma. IIpocTeie BemiecTBa, 00pa30BaHHBIE 3TUMHU 3JIEMEHTAMHU.
Okcuabl M THIPOKCUAIBI yriaepoJa M KpeMHUsA. BakHeWinne coiM yroJlbHOM M KPEMHHMEBOM KHUCIOT.
CunukatHas IPOMBIIIIEHHOCTD.
Iajorenpl. OOmas xapakTepuUCTHKA TaJIOTCHOB Ha OCHOBAaHWUHM WX TOJIOkeHUs B Ilepmommueckoi
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cucreme aemMeHToB J[.M.MenneneeBa u cTpoeHus: aTOMOB. ['ajloreHbl — MPOCTHIE BEIIECTBA: CTPOCHHUE
MOJIEKYJI, XMMUYECKHE CBOICTBA, MOJYy4Y€HUE W NpUMEHEHue. BaxHelmne coeuHEeHHs rajJoreHoB, UX
CBOMCTBA, 3HAUECHUE U ITpUMEHEHUeE. ['aorensl B mpupoe. buonorudeckas posib raJoreHoB.
Xaabkorenbl. OOIIasi XapakTepUCTUKA XaJIbKOIC€HOB HA OCHOBAaHMU MX ToJiokeHus: B Ilepuoamueckoit
cucreMe anemeHToB J[.M.MeHaeneeBa u CTpoeHUs aTOMOB. XaJIbKOT€Hbl — IIPOCTBIE BEILLECTBA.
Annorponusi.  CTpoeHHE MOJEKYJ aUIOTPONHBIX Moaudukanuii u ux cBoiictBa. [lomyuenune wu
MPUMEHEHHE KUCIOPO/Ia U cepbl. XaJIbKOTEHBI B IPUPO/IE, UX OMOJIOTrHYecKas poib.
JseMeHTbl VA-rpynnbl.O0mas XapakTepUCTHKa D3JIEMEHTOB JTOH TpYIIbl HAa OCHOBAHHUU HX
nosnoxenus B [lepuoanueckoir cucreme snementoB [[.M.MenzaeneeBa u crpoeHust atroMoB. CTpoeHue
MOJIEKYJIbl a30Ta W AJUIOTPOMHBIX Mojudukanuii pocdopa, nx ¢usnyeckre U XMMHUYECKHE CBOWMCTBA.
Bonoponnsie coenunenus snemeHToB VA-rpynnbl. Okcuzbl a3ota U (ocdopa, COOTBETCTBYIOLIUE UM
kucinoTel. Comu 3THX KuCinoT. CBOMCTBAa KHCIOPOAHBIX COeNMHEHHMH a30Ta M ¢ocdopa, ux 3HaAUCHHE H
npuMeHeHnue. A3ot u ¢pocdop B mpupojie, ux OHOIOruuecKas poJb.
JuiemenTbl IVA-rpynmnbl. OOmiass XxapakTepUCTHKA 3JIEMEHTOB 53TOH TPYIIbl Ha OCHOBaHUM HX
nonoxxenus B Ilepuoanueckon cucreme aneMeHToB J1.J1.MenneneeBa u cTpoeHuss aTOMOB. YTJIEPO U €r0
aytorporusi. CBOMCTBA aJUIOTPONHBIX MOAH(HUKAINE yriepoa, uX 3HaA4eHUE W puMeHeHne. OKCHUIbI U
TUAPOKCHUIBI yIIIepoa U KPEMHUA, UX XUMHUECKUE CBOMCTBA. CONM YrojbHOM U KPEMHHUEBBIX KUCIIOT, UX
3HaueHHEe U mpuMmeHeHue. [Ipupomoodpasyromas poiib yriepoaa Ui >KMBOWM U KPEMHHUS JUIsl HEKUBOU
IPUPOJBI.
d-Onemenmor
OcoOennoctu ctpoenus aromoB d-snemenToB (IB-VIIIB-rpynm). Mens, nuHK, XpoMm, ene30, MapraHeil
KaK TPOCTBIC BEIISCTBA, MX (U3MYECKHUE W XUMHUYECKHE CBOMCTBA. HaxokIeHuWe STHUX METauioB B
npupojie, ux noinydeHue u 3HadeHue. CoequHeHust d-3IEMEHTOB C PA3IMYHBIMU CTEHCHSIMH OKHUCICHHUS.
XapakTep OKCHUIIOB U THUJIPOKCHUIOB 3THX 3JIEMEHTOB B 3aBUCIMOCTH OT CTETICHU OKUCJICHUS METalIa.
Jemoncmpayuu Konnekuy npocThiX BEUIECTB, 00pa30BaHHBIX AJIEMEHTAMH PA3TUYHbBIX SJIEKTPOHHBIX
cemeiictB. Kosmnekuuum MuHepaaoB M TopHbIX mopoA. llomyuyeHue amioTpONmHBIX MoAHU(UKAIMMA
KHCTIopoJia, cephl, ocdopa. XUMHUUYECKHE CBOMCTBA BOAOPOJA, KHCIOpOaa, cephl, (hocdopa, raloreHos,
yraepoaa. Okcuabl cepbl, a30Ta, yriepojaa, >Keie3a, MapraHiia, MeAM C pa3jIMYHbIMH CTENEeHSIMHU
OKHCJIEHUs, UX CBOMCTBA. ['MAPOKCHUIIBI Cepbl, XpOMa, MapraHiia, *ejne3a, MeIH, aJlOMUHHUS U LIMHKA, UX
MOJIYYeHUE ¥ XUMUUECKHE CBOMCTRA.
Jlabopamopuwie onvimer V3yueHue CBOMCTB MPOCTHIX BEIIECTB U COCAUHEHUN S-3JIEMEHTOB. M3yueHue
CBOMCTB IPOCTBIX BELIECTB M COCAMHEHUH P-2JIEMEHTOB. l3ydeHue CBOMCTB IPOCTBIX BELIECTB U
coeMHeHu d-371eMeHTOB.
Ilpakmuueckue 3anamusa llomyyeHne TUAPOKCUIOB ATIOMUHUS W IIMHKA; UCCIIEJOBAHUE WX CBOWCTB.
[Tomyuenue u vccnenoBaHNEe CBOMCTB OKCUIOB Cephl, yriiepoaa, pocdopa.

2.13. Xumus 6 scusnu obwecmea
XuMusl ¥ NMPOU3BOACTBO. XUMHUYECKAs MPOMBIIUIEHHOCTh U XUMUYECKUE TEXHOJNOrMHU. ChIppe s
XMMHYECKOW MPOMBIIIJIEHHOCTH. Bojja B XMMHUYECKOW MPOMBIIUIEHHOCTH. DHEPTUS JJII XUMHUYECKOTrO
Mpou3BOACTBA. HayuHble NPUHIUIIBI XMMHYECKOTO MPOU3BOACTBA. 3alllUTAa OKPYXKAIOUIEH Cpeabl u
oXpaHa TpyJda MPU XUMHUYECKOM TMPOHU3BOJACTBE. (OCHOBHBIE CTaIUU XHUMHUYECKOTO MPOU3BOJICTBA.
CpaBHeHME NPOU3BOICTBA AMMHAKa U METaHOA.
XuMHsl B CeJIbCKOM XO3sliicTBe. XMMH3AIMUs CEIbCKOTO XO35MCTBAa M €€ HampablieHus. PacteHus u
MOYBa, MOYBEHHBIN MOTJIOMIAOIINN KOMILIEKC. Y A00peHUs U UX KiIacCu(pUKausg. XUMUYECKUE CPEJICTBA
3ammThl pacTeHuid. OTpUIaTeNbHBIE IOCICACTBUS TNPUMEHEHHUS TECTUIHIOB M Oopbba C HUMH.
Xumu3zanus >KMBOTHOBOJCTBA.
XuMusi ¥ 3K0J0rusi. XUMHYECKOE 3arps3HEHUE OKpykaromiedl cpenbl. OxpaHa Ttuupocdepsl OT
XUMHYECKOro 3arpsisHeHus. OxpaHa TOUYBBI OT XUMHUYECKOro 3arpssHeHus. OxpaHa atmocdepsl OT
XUMUYECKOT0 3arps3HeHus. OxpaHa ¢iopbl U (ayHbl OT XUMHUYECKOTO 3arps3HeHus. buorexunonorus u
TE€HHAasl MHKEHEPHsL.
XuMHSI M NOBCeJIHEBHasl KU3Hb 4YesioBeKa. JlomMamHsAs anTteka. Morolmue W YUCTAIIUE CPEACTBa.

21



CpenctBa 60pb0ObI ¢ OBITOBEIMU HaceKOMbIMU. CpelicTBa IMYHON TUTUEHBI M KOCMETHUKH. XUMUS U THIIA.
MapKI/IpOBKI/I YIIAaKOBOK IMHIICBBIX W TUTHCHUYCCKHUX IIPOAYKTOB H YMCHUC HUX UYUTATD. DKoJI0rus
KUIHIIA. XUMHUSI U TeHETHKA YeJIOBEKa.

Jlemoncmpayuu Moneny TPOU3BOJCTBA CEPHOW KHUCIOTHI W ammuaka. Kommekuus ymoOpeHwit u
nectuiu10B. OOpa3ibl cpeicTB OBITOBOM XMMHH U JI€KApPCTBEHHBIX MPENapaToB.

Ilpakmuueckue 3anamus O3HAKOMJICHUE C KOJUICKLIMEHW ynoOpeHuil u mectuiuoB. O3HAKOMIICHUE C
oOpa3iamu cpefcTB ObBITOBOM XUMHUU U JIEKAPCTBEHHBIX MPENapaToB.

Ilpumepnvie memul pehepamos
buorexHoiorus u reHHas HHxxeHepus — texHosoruu XXI Beka.
HanoTexHoyioruss Kak HPUOPUTETHOE HAMpaBICHUE pPAa3BUTHS HAyKM M IMPOU3BOACTBA B
Poccuiickoit @enepanuu.
CoBpeMeHHbIE METO/Ibl 00€33apa’kuBaHUs BObI.
AJUI0TpONUS METAJUIOB.
Kuzub n aesrensHocTh . 1. Menpeneena.
«Ilepuonnyeckomy 3akoHy OyJylliee HE TPO3UT Pa3pyLICHUEM. . .»
Cuntes 114-ro snemenTa — TpuyM@ pOCCHICKUX (PU3UKOB-SICPIIUKOB.
N3oTonsl Bonopoaa.
Hcnonp3oBaHne paJu0aKTUBHBIX U30TOIOB B TEXHUUECKUX LIEIISX.
PeHTreHoBckoe U3y4yeHue U €ro UCIO0JIb30BaHNE B TEXHUKE U MEAUIIMHE.
ITnasma — yeTBepTOE COCTOSIHUE BELLECTBA.
AMopdHbIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.
OxpaHa OKpyXarollel cpeibl OT XMMUYECKOro 3arps3HeHus. KonnuecTBeHHbIE XapaKTEPUCTUKU
3arpsi3HEHUS OKPYKAIOLIEN Cpebl.
[Ipumenenue TBEp0To U ra3000pa3Horo okcuaa yriepoaa (IV).
3aiuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.
['pyOonucnepcHble CUCTEMBI, UX KilacCH(UKAIMS W HUCIOJIb30BaHUE B MpodeccroHalIbHON
JESATEIIBHOCTH.
Kocmernueckue renm.
IIpuMeHeHne CyCieH3Ui U DMYJIBCUI B CTPOUTEIIBCTBE.
MuHepansl ¥ TOpHBIE IOPOJIbI KAK OCHOBA JINTOC(EPHI.
PactBops! Bokpyr Hac. Tumsl pacTBOpOB.
Boga kak peareHT u cpena Al XMMHUECKOI0 Ipoliecca.
Kuzub u gestenpHocTh C. AppeHuyca.
Bxitag 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUHU NIEKTPOJIUTUUECKON JUCCOLUALINY.
VYcTpaHeHne )KeCTKOCTH BOJIbI Ha IPOMBIIITIEHHBIX PEATIPUATHSAX.
CepHast KUCIIOTa — «XJIeO XMMHUYECKON POMBIIIJIEHHOCTI.
Hcnonb30BaHue MUHEPATbHBIX KUCIIOT HA MPEANPUATUSAX PA3IUIHOTO MPODUIISL.
OKcupl U CONU KaK CTPOUTENIBHBIE MaTEPHAIIBI.
Hcropus rurca.
[ToBapeHHast COJb KaK XUMHUYECKOE ChIPhE.
MHoronukuii KapOOHAT KalbLMs: B IPUPOAE, B TPOMBIIIJIEHHOCTH, B OBITY.
Peakunu ropeHust Ha IPOU3BOJCTBE U B OBITY.
BupTtyanbHoe MoieTMpoBaHUE XUMUYECKUX MTPOLIECCOB.
DNEKTPOIN3 PACTBOPOB AIIEKTPOJIUTOB.
DNEKTPOIN3 PACIIIIABOB JEKTPOIUTOB.
[TpakTHYeckoe MPUMEHEHHUE IEKTPOIIN3a: padMHUPOBAHUE, FATbBAHOILIACTHKA,
raJIbBaHOCTETUSI.
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Hctopus nosiydeHus U npor3BOJACTBA ATFOMUHMUS.

DIIEKTPOTUTHIECKOE IMOTyYeHUE U paUHUPOBAHUE MEJIH.

Kuznup n gesrenpHOCTh . [{9BH.

Ponp MeTamioB B UCTOPHUM YEIIOBEYECKOM LMBWIM3ALMU. VICTOpUS OTEYECTBEHHOM YEpHOU
Metamutypruv. COBpeMEeHHOE METAJUTYPIHUe€CKO€ MPOU3BOJICTBO.

Uctopus oTeuyecTBEHHOM UBETHOW MeTaulyprud. Pojibp MeTalyioB M CIUIaBOB B HAy4YHO-
TEXHUYECKOM IIporpecce.

Koppo3us MeTalioB v ciocoObl 3alIUTh OT KOPPO3UH.

WuepTHbIE WK 6J1arOpOIHBIC Ta3hl.

Poxxmarorye coiayu — rajJloreHsl.

Hctopus mBEACKONW CIUYKH.

Hctopus BOBHUKHOBEHUS U PA3BUTHUSI OPTaHUYECKON XMMUU.

Kusnub u gesrensHocts A. M. bytiieposa.

Butanusm u ero kpax.

Posib 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHUU U Pa3BUTUN MUPOBOI OPraHMYECKOU XUMUH.
CoBpeMEHHbIE MPEJICTABICHUS O TEOPUU XUMUUYECKOTO CTPOCHHUS.

DKOJIOTMYECKUE aCIIEKThl UCII0JIb30BAHUS YTIIEBOJOPOIHOTO ChIPBSI.

ODKOHOMHYECKHE  aCMeKThl  MEXKIYHapOIHOTO  COTPYIHHUYECTBA IO  HCHOJB30BAHUIO
YTIJIEBOAOPOIHOTO ChIPBS.

Hcropust OTKpBITHS W pa3paObOTKU Ta30BbIX W He(PTIHBIX MecTopoiaeHud B Poccuiickoii
®enepanuu.

XUMUS yTICBOIOPOTHOTO CHIPBS M MOsI OyayIasi mpodeccus.

YrneBoI0poIHOE TOIIMBO, €r0 BUIbI M HA3HAYEHHUE.
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TEMATHUYECKOE IINTAHUPOBAHUE
MaxkcumanbHas yueOHas Harpy3ka oOydarommxcs cocrapisier 162 yaca, B TOM uuce:
aynutopHas (00s3aTeNbHas) Harpy3Kka 00yJaromuxcs, BKIIIo4as npakTuaeckue 3ansatusi, — 108 gacos;

caMmocTosTenpHas pabora oOyyaromuxcst — 54 ygaca.

TemaTnueckuii miag

Buja yueOHoii padboThl
KoaunuyecTBO 4acoB
AyaurtopHble 3ausaTus. Coaep:xkanue 00y4eHust
Beenenue 2
1. Oprannyeckasi XuMHs 49
1.1. [Ipenmet opranuyeckoit xumuu. Teopus 2
CTPOCHHUSI OPTAHNUYECKUX COCAMHEHUN
1.2. IlpenenpHble yrieBoa0poibl 4
1.3. DTUIEHOBBIE U JUEHOBBIE YIIIEBOJIOPOIbI 2
1.4. AuileTUI€HOBBIE YIIIEBOAOPOIbI 4
1.5. ApoMatnueckue yriieBoJoposl 2
1.6. IIpupoaHBIC HCTOYHUKH YTIICBOIOPOIOB 2
1.7. 'uapOKCUIbHBIE COEAUHECHUS 6
1.8. Anpaeruabl U KETOHBI 4
1.9. KapOoHOBBIE KUCIIOTHI M X MTPOU3BOIHBIC 6
1.10. YreBomasl 6
1.11. AMHHEI. AMHHOKUCIIOTEI, OCJIKU 6
1.12.A30TconeprKalue reTepouuKINIecKUe 4
coenuHeHus. HyKJIIeMHOBBIE KUCIOTHI
1.13.buonornuecku akTUBHBIE COEAUHEHUS 1
2. O0mas u HeopraHu4vecKasi XuMus o7
2.1. OcHOBHBIC TOHATUS ¥ 3aKOHBI XUMHHU 2
2.2. CtpoeHue atroma 2
2.3. Ilepuonnyeckuii 3aKOH B CBETE TEOPUU 4
CTPOEHHUSI aTOMa
2.4. Xumnueckas cBsi3b. CTpOCHHE BEIIECTBA 2
2.5. lucnepcHble cucreMbl. PacTBopbI 2
2.6.Teopust SNEKTPOITUTHUECCKON TUCCOIMAIINN 4
2.7. OCHOBHBIE KJIaCChl HEOPTAHMUECKUX BEIIECTB 12
2.8. Tunbl XUMUYECKHUX peaKlui 4
2.9. OKuCINTEIIFHO-BOCCTAHOBUTEIIHLHEIC 8
peakiu. IIEKTPOIU3 pacIIaBOB U PACTBOPOB
2.10. OO01me cBeaeHNA U MeTaIaX ¥ HEMETaJLIax 16
2.11. Xumusd B xU3HH 0011IECTBA 1
Hroro 108
BHeaynuTopHasi camocTosiTesibHAs paboTa

[ToaroroBka K MPaKTUYECKUM 3aHATHSIM,
MOATOTOBKA BBICTYIUICHHUH MO 3a/IaHHBIM TEMaM, 54
JOKJIa/10B, pedhepaToB, 3¢CE U IP.

Ilpomesccymounan ammecmayus 6 popme IK3amena
Bcero | 162
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MATEPUAJIbBHO-TEXHUYECKOE OBECIIEHEHHE

Jliis peanmu3anuu mporpaMMbl YIeOHOM TUCITUTUTHHBI TOJDKHBI OBITh TIPETyCMOTPEHBI CIICAYIONIUE
[IOMEILECHUS
Kabuner Xumnu

O6opynoBaHue yueOHOro KaOuHeTa:

pabouee MeCTO IpenogaBaTers;

pabodee MeCcTo 00YJArOIIUXCS;

HATypaJIbHBIE 00BEKTHI, MOJIEIH, TPUOOPHI U HAOOPHI I TOCTAHOBKH JIEMOHCTPAIIMOHHOTO H
YUEHUYECKOTO IKCIICPUMEHTA,

BCIIOMOTAaTENIbHOE 000PYI0OBaHNE M WHCTPYKIINU;

oubmmoreunsiit poun (yaeOHuKH, yueOHO-MeToquueckue komriekehsl (YMK) mst peanu3zanuu
00pa3oBaTeIBLHON MPOrpaMMBI CpEHETo 00IIero oopazoBanus B npeaenax ocsoeHus [111C3)
TaOJIULIBL:

1. PacTBOpUMOCTh XMMUYECKUX 3JIEMEHTOB — | 1T
2. llepuoanueckas cucteMa xumudeckux 3neMmentoB 1.1, Menneneesa — 1t
3. DIEKTPOXUMUYECKUN P HAIPSHKEHUM

I1JIaKaThI:

1. OKMCIUTENIbHO-BOCCTAHOBUTENbHBIE PEAKIUU — 1T
2. JlucnepcHas cucteMa — Lt
3. Koppo3sust meramios — lmt
4. Habop mopTpeToB XUMHUKOB — 11T
5.MaxkeTbl OpraHu4ecKux BeuiecTs — 1T

CTCHABI:

1. Conepxanue caxapa B BeniecTBax — 1mr
2. Butamuns! — 1t

TexHuueckue cpencTBa 00yueHus
1. IlepeHocHas MyJIbTUMENUIIHAS YCTaHOBKA
2. HoytOyk

[Tomermienust 11s1 caMOCTOSITENbHON pabOThl 0OY4YaIOLIMXCS, OCHALIEHHbIE KOMIBIOTEPHONH TEXHHMKOU C
BO3MOXXHOCTBIO TOJKIIOYEHHUsS] K HH(DOpMallMOHHO-TEIeKOMMYHUKaMoHHOH cetu "WHTtepHer”
o0ecreyeHneM JIO0CTyIa B 3JEKTPOHHYI0 MH(POPMALMOHHO-00pa30BaTeIbHYI0 Cpely o0pa3zoBaTeabHOM
OpraHu3aluH.

3aJbl:

- bubnuoreka

-HuranbHblii 3371 C BBIXOJIOM B ceThb IHTEpHET

-AKTOBBIN 34
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CIIMCOK JIMTEPATVYPBHI:

1. O¢puunanbHbIe U3TAHUS

1.1. HopmaTUBHO-IPaBOBBIE IOKYMEHTHI

O6 oOpazoBanuu B Poccuiickoit ~ ®eneparuun (¢ u3MeHeHusmu Ha 26  wurons 2019
roga)http://docs.cntd.ru/document/902389617 ®@edepansbHsiii 3akoH om 29 dekabpa 2012 200a Ne273-d3
(mata oopamenus: 13.02.2020). (HeorpaHHYEHHBIN JTOCTYII)

2. Ins o0yqaromumxcs
OcHoBHas1 yueOHas1 IuTEpaTypa
2.1. Tynukun, E. 1. Xumus. B 2 4. Yactp 1. OOmas u HeopraHuvecKkas XUMHs : y4eOHUK JUIsl CPETHETO

npodeccuonansHoro obpazoBanus / E. W. TymukwH. — 2-¢ wusn., ucop. u jgorn. — MockBa :
WznarensctBo HOpaiit, 2019. — 385 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-534-
02748-8. — Tekct : oamekrponnsii //  DOBC  IOpaitir  [caiit]—  URL: https://biblio-

online.ru/bcode/437572 (nara obpamienus: 13.02.2020).
2.2. Tynukun, E. U Xumusa. B 2 4. Yacte 2. Opranudeckas XuMHUS : y4eOHHK JUISI CPEIHETO

npodeccuonanbHoro obpazoBanus / E. WM. TynukwH. — 2-¢ u3n., mcnp. ¥ jgon. — MockBa
M3parensctBo Opaiit, 2019. — 197 ¢. — (IIpodeccuonansHoe oopasoBanue). — ISBN 978-5-534-
02749-5. — Tekctr : oanekrtponHwsii // OBC IOpaiit [caiit]. —  URL: https://biblio-

online.ru/bcode/437573 (mara oopamenus: 13.02.2020).

2.3. Mapmwinosa, T. B. XumMusl : y4eOHUK M TIPAKTUKYM JUIsl CpEIHET0 Mpo(heCcCHOHATLHOTO 00pa30BaHus
/ T. B. MaptsinoBa, 1. B. ApramonoBa, E. b. 'ogyHoB ; o o6mie# penakiueii T. B. MapTbiHOBOM. —
2-e u3A., ucnp. u gom. — Mocksa : UznarensctBo FOpaiit, 2019. — 368 c. — (Ilpodeccuonanshoe
obpazoBanmue). — ISBN 978-5-534-11018-0. — Tekcr : anmekrponssii / OBC IOpaiit [caiit]. —
URL.: https://biblio-online.ru/bcode/439067 (mata obpammenus: 13.02.2020).

JlonotHUTEIbHASI yYeOHasl JIuTepaTypa

2.4. Anapnes, A. U. Obmas u HeopraHudeckass xumus. JlabopaTopHbIil TPaKTUKyM : yuyeOHOe mocodue
JU1sl cpeaHero npodeccruonansHoro odpazosanus / A. Y. Amapues, A. A. Kazakosa, JI. B. llleBuuiipina.
— 2-e u3M., ucnp. u aon. — Mocksa : U3parensctBo HOpaiit, 2019. — 159 ¢. — (ITpodeccrnonanbroe
obpazoBanmue). — ISBN 978-5-534-04610-6. — Tekcr : amekrponnbii / OBC IOpaiit [caiit]. —
URL: https://biblio-online.ru/bcode/438421 (nata obpamienus: 13.02.2020).

2.5. Anapnes, A. U. O6mas xumus. COOpHUK 33JaHUi C MPUMEPAMH PEIICHUH : ydeOHOe TOCoOue JIs
cpenHero npodeccruonanbHOro oopasosanus / A. V. Anapues, JI. 1. Aponnna. — 2-e u31., KCTIp. U JOTL.

— Mocksa : U3marensctBo FOpaiit, 2019. — 127 c¢. — (IIpodeccnonansuoe oopazosanme). — ISBN
978-5-534-09932-4. — Tekct : oanekrponHbii // DBC IOpaiit [caiit]. — URL: https://biblio-

online.ru/bcode/438405 (mnara obparienus: 13.02.2020).

2.6. Onetinukos, H. H. XuMus. AITOpUTMBI pellICHUs 3a/1a4 U TECTHI : yueOHOe 1MOCoOHe Uil CPeTHEro
npodeccnonanpHoro oopaszoBanus / H. H. Oneitaukos, I'. 1. MypaBseBa. — 3-€ u3., HCIIP. U JIOML. —
Mocksa : U3natenbctBo FOpaiit, 2019. — 249 c¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-
9916-9665-4. — Tekcr : omektpoHubii // DBC IOpaiit [caiit]. — URL: hitps://biblio-
online.ru/bcode/437705 (nara obpamienus: 13.02.2020).

2.7. Cysopos, A. B.O0mass u Heopranmdyeckas xumus B 2 T. Tom 1 : y4eOHWUK JuIs CpeaHEro
npodeccuonanabHoro obpasosanus / A. B. CyBopos, A. b. Hukonsckuit. — 6-e u3fa., uchp. u JI0m. —
Mocksa : U3natenberBo FOpaiit, 2020. — 343 ¢. — (IIpodeccronanpHoe oOpa3oBanue). — ISBN 978-5-
534-08659-1. — Tekcr : omektponnsii // OBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/452622 (nara obpamienus: 13.02.2020).

2.8. Cysopos, A. B.O6mas u Heopranuyeckas xumus B 2 T. Tom 2 : y4yeOHUK JUIi CpeaHETro
npodeccuonanbHoro obpazoBanusi / A. B. CyBopos, A. b. Hukonbckuii. — 6-¢ u3a., UCmp. U JOM. —
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http://docs.cntd.ru/document/902389617
http://docs.cntd.ru/document/902389617
http://docs.cntd.ru/document/902389617
https://biblio-online.ru/bcode/437572
https://biblio-online.ru/bcode/437572
https://biblio-online.ru/bcode/437573
https://biblio-online.ru/bcode/437573
https://biblio-online.ru/bcode/439067
https://biblio-online.ru/bcode/438421
https://biblio-online.ru/bcode/438405
https://biblio-online.ru/bcode/438405
https://biblio-online.ru/bcode/437705
https://biblio-online.ru/bcode/437705
https://biblio-online.ru/bcode/452622
https://biblio-online.ru/bcode/452622

Mocksa : U3natenscTBo FOpaiit, 2020. — 378 ¢. — (IIpodeccuonansroe odpazopanue). — ISBN 978-5-

534-02182-0. — Tekcr : onektpoHubii // DBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/452623 (nara obpamienus: 13.02.2020).

2.9. Illepbakos, B. B.O6mas xumug. COoOpHHMK 3agad : y4eOHOE II0COOME JJIi CpPEIHEro
npodeccuonanbHoro oopazosanus / B. B. lllep6akos, H. H. bap6otuna, K. K. Bnacenko. — 2-¢ u3s.,
nepepab. u gon. — MockBa : M3parensctBo IOpaiit, 2019. — 139 c¢. — (IIpodeccuonanbHoe
obpaszoBanmue). — ISBN 978-5-534-10553-7. — Texkcr : anexrponssiii // OBC IOpa#t [caliT]. —

URL: https://biblio-online.ru/bcode/430804 (nara oopamenus: 13.02.2020).

3. lns npenoaaBaresiei

3.1. Baxmueynosa, JI. b. MeTonuka npodecCHOHaILHOTO OOydeHHS : y4eOHOe MocoOMe ISl CPeIHEro
npodeccuonanbHoro odpazosanms / JI. b. baxturynosa, I1. ®. Kanamauko. — 3-e¢ u3a., nepepad. u
norn. — Mocksa : M3narensctBo FOpaiit, 2019. — 194 ¢. — (IIpodeccronanbHoe 00pa3oBaHue). —
ISBN 978-5-534-11931-2. — Texkct : anexktponusiii // ObC IOpaiit [caiiT]. — URL:

(mara obopamenus: 13.02.2020).

4. CnipaBo4yHoO-0uOMorpaguyecKue U31aHus

4.1. Tapwun, A. Il Xumuueckue tepmusbl. CroBaph : Yy4eOHOe TMOcoOMEe IS  CPEIHETrO
npodeccuonansHoro oopaszosanus / A. Il. Iapmmn, B. B. MopkoBkuH. — 2-¢ H31., HCIP. U JOM. —
Mocksa : U3natenberBo FOpaiit, 2019. — 452 ¢. — (IIpodeccuonanpHoe obpa3oBanue). — ISBN 978-5-
534-04640-3. — Tekcr : onextponusii // OBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/438904 (nara obparnenus: 13.02.2020).

4.2. I'apwun, A. II. Opranuyeckas XUMHs B PUCYHKaX, Tabmuiax, cxemax : ydeOHoe mocobue s

cpennero npogeccuonansHoro odpazoBanus / A. I1. ['apmmna. — 3-e u3z., ucnp. u gon. — Mocksa :
WznatensctBo FOpaiit, 2019. — 240 c¢. — (IIpodeccronansnoe obpazosanue). — ISBN 978-5-534-
04816-2. — Tekct : omektponneii //  DOBC IOpaiit [caiit]. —  URL: https://biblio-

online.ru/bcode/438955 (nara obparienus: 13.02.2020).

4.3.Cmacy, H. @. O6mas u Heopranmueckas xumus. CHpaBOYHHUK : y4yeOHOE MOcoOHe Ui CpeaHero
npodeccuonanbHoro odpazosanus / H. @. Crace. — 4-e u3a. — Mocksa : U3narensctBo IOpaiit, 2019.
— 92 ¢. — (ITpodeccuonanpuoe odpazosanne). — ISBN 978-5-534-09179-3. — Tekcr : aneKTpoHHBIH //
OBC HOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/436519 (nata obparenus: 13.02.2020).

5. Ilepunoanyeckue U3IaHUSA

5.1. Hayka u texnuka https://naukatehnika.com/ (otkpsiThiii joctym) (mata oopamenus: 13.02.2020).
5.2. Hayxka 06e3 rpanwui https://elibrary.ru/contents.asp?id=35198717(oTkpsIThIii JOCTYyI )(AaTa
obpaenus: 13.02.2020).

5.3.3nanue cuia https://znanie-sila.su/(otkpeiTeiii joctym)(nara ooparienus: 13.02.2020).

6. Undopmanuonnsie pecypenl cetu «MHTEpHET»

6.1. Emmnoe oxuHo http://window.edu.ru/catalog/?p rubr=2.1 (OTKpbITBI mocTym)(AaTta OOpaIICHHS:
13.02.2020).

6.2. Enunas KOJIICKITHS U POBBIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/(oTkpseiThiii goctyn) (nata oboparenus: 13.02.2020).

6.3. ObC «Jlanb»https://e.lanbook.com/(neorpanndeHHbII JOCTYII)
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JIuer perucrpanuy u3MeHeHH I

Homep TexkcT U3MeHeHus IIpuka3, npoToKoJ1 3aceqaHusA
U3MEHEeHUsl Yu4eHoro coBera YHHBEPCUTETA
Ne JlaTa
1. Bnecensl u3mMeHeHus B 4acTu [Tporokomn Nel3 27.08.2020 1.
HH(POPMAIMOHHOTO 00eCTIeUeHUS
pealn3anuy MporpaMMel (B TOM YUCIIE B
YJacTH CIUCKA JIUTEPATypPhl)
2.
3.
4.
5.
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CIIMCOK JIMTEPATYPHI:
1. OpuunanbHbie U3TAHUS
1.1. HopMaTuBHO-IIpaBOBbIE JOKYMEHTbI
O6 oOpazoBanuu B Poccuiickoit ~ Denepanuun (¢ u3MeHeHusmMu Ha 26  wurons 2019
rona)http://docs.cntd.ru/document/902389617 @eoepanvhuiii 3akon om 29 dexabps 2012 2o0a Ne273-D3
(mara obOpamenus: 25.08.2020). (HeorpaHUYEHHBIH JOCTYI)

2. Jlns ody4aoumxcs
OcHoBHas yyeOHAas JUTepaTypa
2.1. Tynukun, E. 1. Xumus. B 2 u. Yacte 1. O0Omas 1 HeopraHudeckast XMMHS : YICOHHK JIJIs CPEIHEro

npodeccuonanibHoro obpaszoBanus / E. WM. Tynukun. — 2-¢ u3n., ucnp. w1 jgon. — MockBa
W3parensctBo Opaiit, 2019. — 385 ¢. — (IIpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-
02748-8. — Tekct : omektponnbii // DOBC  IOpaiit [caiit].—  URL: https://biblio-

online.ru/bcode/437572 (nara odpamenus: 25.08.2020).
2.2. Tynukun, E. U Xumua. B 2 4. Yacte 2. Opranudeckas XuMHUS :@ Yy4eOHHUK JUIsl CPEIHETO

npodeccuonanpHoro obpasosanus / E. W. Tymukwn. — 2-¢ wu3n., ucnop. u jorn. — MocCKBa :
WznarensctBo HOpaiit, 2019. — 197 c. — (IIpodeccuonanbuoe obpazosanue). — ISBN 978-5-534-
02749-5. — Tekctr : onektponnesii // DOBC IOpaiit [caiit]. —  URL: https://biblio-

online.ru/bcode/437573 (nara odpaienus: 25.08.2020).

2.3. Mapmuinosa, T. B. Xumus : yaeOHUK U IPAKTHKYM TSI CPEAHETO MPOPECCUOHATLHOTO 00pa30BaHUS
/ T. B. MaptsinoBa, 1. B. ApramonoBa, E. b. I'ogyHoB ; mox o6mieit penakiueii T. B. MapTbiHoBOM. —
2-¢ u3n., ucnp. u gomn. — Mocksa : M3garensctBo FOpaiit, 2019. — 368 ¢. — (ITpodeccuonanbHoe
obOpazoBanmue). — ISBN 978-5-534-11018-0. — Teker : anektponssii / OBC IOpaiit [caiiT]. —
URL.: https://biblio-online.ru/bcode/439067 (nara oopamenus: 25.08.2020).

JonosHuTe/bHAs yueOHasl JuTEpaTypa

2.4. Anapnes, A. U. Obmas n HeopraHuveckas Xxumus. JIabopaTOpHBIA MPAKTUKYM : ydeOHOe mocobue
JUIsL cpenHero npodeccruoHanbHoro oopasosanus / A. M. Anapues, A. A. Kazakosa, JI. B. llleBHuripina.
— 2-e u3n., uctp. u gon. — Mocksa : M3narensctBo IOpaiit, 2019. — 159 ¢. — (IlpodeccronanpHoe
obOpazoBanmue). — ISBN 978-5-534-04610-6. — Tekcr : anekrponssii / OBC IOpaiit [caiiT]. —
URL.: https://biblio-online.ru/bcode/438421 (nata obparenus: 25.08.2020).

2.5. Anapnes, A. U. O6mas xumus. COOpHUK 33aJaHUil C MpUMEpaMu pelIeHui : yueOHoe mocodue A
cpenHero npodeccuonansHOro oopasopanus / A. U. Anapues, JI. . Aponuna. — 2-e u3., HCIIP. U JIOTL.

— Mocksa : U3zparensctBo FOpaiit, 2019. — 127 c¢. — (IIpodeccuonansnoe odpazosanue). — ISBN
978-5-534-09932-4. — Tekct : oanekrponnsii // DBC IOpaiir [caiit]. — URL: https://biblio-

online.ru/bcode/438405 (nara obpamienus: 25.08.2020).

2.6. Oneiinukos, H. H. XuMus. AITOPUTMBI PEIICHHUS 3a/1a4 U TECTHI : y4eOHOE IMOCOOHe I CPEeTHETO
npodeccuonaibHoro oopazoanus / H. H. Oneitaukos, I'. 1. MypaBseBa. — 3-¢ u31., HCTIP. U JOI. —
Mockga : U3natenberBo FOpaiit, 2019. — 249 ¢. — (IIpodeccronanpHoe oOpa3oBanue). — ISBN 978-5-
9916-9665-4. — Tekcr : onektpoHubiii // 3BC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/437705 (mara obparienus: 25.08.2020).

2.7. Cysopos, A. B.O6mas u Heopranuyeckas xumuss B 2 T. Tom 1 : yueOHUK i1 cpeaHero
npodeccuonansHoro obdpasosanus / A. B. CyBopoB, A. b. Hukonbsckuii. — 6-¢ u3M., UCTIp. U JIOM. —
Mocksa : UznarensctBo FOpaiit, 2020. — 343 c¢. — (IIpodeccuonansHoe o6pazoBanue). — ISBN 978-5-
534-08659-1. — Tekct : omextponusii // OBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/452622 (nara oopamienus: 25.08.2020).

2.8. Cysopos, A. B. O6mas u Heopranuveckas Xumus B 2 T. Tom 2 : y4eOHUK JUIS CpPETHETO
npodeccuonanabHoro obpasosanus / A. B. CyBopos, A. b. Hukonsckuit. — 6-e u3fa., ucmp. u JI0m. —
Mocksa : U3natenberBo FOpaiit, 2020. — 378 ¢. — (IIpodeccronanpHoe oOpa3oBanue). — ISBN 978-5-
534-02182-0. — Tekcr : oamektponHsii // OBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/452623 (nara obparnienus: 25.08.2020).
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2.9. Illepbakos, B. B.O6mas xumus. COopHHMK 3amad : ydeOHOe TmocoOue [yUIsi CpEeaHEro

npodeccuonansHoro oopazosanus / B. B. lllepbakos, H. H. bap6otuna, K. K. Bnacenko. — 2-e u3g.,
nepepad. u gon. — MockBa : M3marenbctBo IOpaiit, 2019. — 139 c¢. — (IIpodeccuonanpHoe
obpazoBanmue). — ISBN 978-5-534-10553-7. — Texkcr : anekrponsbii / OBC IOpaiit [caiit]. —

URL.: https://biblio-online.ru/bcode/430804 (nata oopamenus: 25.08.2020).

3. I mpenogaBaresieii
3.1. Baxmueynosa, JI. b. MeTonuka npohecCHOHaILHOTO OOyUeHHs : Y4eOHOe IOCOOHe IS CPEAHETO
npodeccuonanbHoro obpazosanus / JI. b. baxturynosa, I1. ®. Kanamauko. — 3-e¢ u3a., nepepad. u
norn. — Mocksa : MznarensctBo FOpaiit, 2019. — 194 ¢. — (IIpodeccronanbHoe 00pa3oBaHue). —
ISBN 978-5-534-11931-2. — Texkct : anektponnbii // OBC IOpaiit [caiit]. — URL:

(mara obpamenus: 25.08.2020).

4. CnpaBo4H0-0ubJIHOrpaduueckue u3aaHusl

4.1. Tapwun, A. II. Xumudyeckue TepMuHBL CroBapp : Yy4eOHOE 1OCOOHE JUIi  CPEIHEro
npodeccuonanibHoro oopazopanus / A. Il. I'apmun, B. B. MopkoBkuH. — 2-¢ HM31., UCIIP. U JOM. —
Mocksa : U3narensctBo FOpaiit, 2019. — 452 ¢. — (IIpodeccuonansHoe oopazoanue). — ISBN 978-5-
534-04640-3. — Tekcr : onektponHsii // OBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/438904 (mara oopamenus: 25.08.2020).

4.2. I'apwun, A. II. Opranuueckas XUMHs B PUCYHKaX, Tabmuiax, cxemax : ydeOHoe mocobue s

cpenHero npodeccuoHanbHoro oopasopanus / A. Il. Iapmma. — 3-e u3f., uchp. U gon. — MoOCKBa :
WznarensctBo HOpaiit, 2019. — 240 c. — (IIpodeccuonanbuoe obpazosanue). — ISBN 978-5-534-
04816-2. — Tekctr : onektponneii // DOBC IOpaiit [caiit]. —  URL: https://biblio-

online.ru/bcode/438955 (nara obdparenus: 25.08.2020).

4.3.Cmaco, H. @. O0mas u Heopranmyeckas xumus. CIpaBOYHHUK : ydeOHOE IMOCOOME I CPEIHEro
npodeccuonanbHoro odpaszosanus / H. @. Crack. — 4-¢ u3n. — Mocksa : M3narensctBo FOpaiit, 2019.
— 92 c. — (IIpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-09179-3. — Tekcr : 37eKTpOHHBIH //
3BC IOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/436519 (nara obpamenus: 25.08.2020).

5. Ilepunoanyeckue U3TaHUSA

5.1. Hayka u texnuka https://naukatehnika.com/ (otkpsIThiii joctym) (1ata odpamierus: 25.08.2020).
5.2. Hayka 6e3 rpanuiy https://elibrary.ru/contents.asp?id=35198717 (oTkpsIThIii KocTym)(AaTa
obparmenus: 25.08.2020).

5.3.3uanue cua https://znanie-sila.su/(oTkpeIThiii gocTym)(nara oopamenus: 25.08.2020).

6. Undopmanuonnsie pecypcenl cetu «MHTEpHET»

6.1. Emunoe oxuo http://window.edu.ru/catalog/?p_rubr=2.1 (oTkpsIThlii gOCTym)(1aTa OOpaICHUS:
25.08.2020).

6.2. Enunas KOJUICKITUS U(PPOBBIX 00pa30BaTEIbHBIX pecypcoB http://school-
collection.edu.ru/(otkpsIThiii focTyn) (1ata ooparmenus: 25.08.2020).

6.3. DbC «Jlanbyhttps://e.lanbook.com/(reorpannyennsiit qoctymn)(aara obparmienus: 25.08.2020).
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