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PABOYAS IPOTPAMMA YUYEBHOM JUCHUIJINHBI
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0a30B0OM1 ITOATOTOBKUA

Ha 6a3e OCHOBHOT'O 00IIero 00pa3oBaHys

r. Hanpunk, 2021 r.



Pabouast mporpamma yueGHOM mucLMIIHHBL «XuMus» coctasieHa B 2021 romy B
COOTBETCTBHH C TPEOOBaHMAMHU (eNEPANTBHOIO rOCYAapCTBEHHOr0 00pa30BaTENbHOTO CTAHAAPTA
cpensero obumero obpasosanus (PI'OC COO) or 17 mas 2012 r. N 413, ¢enepanbHOro
rOCyIapcTBEHHOTO 00pa30BAaTENLHOr0 CTAHAAPTA CPERHEr0 MPOQECCHOHANBHOrO 06pa30BaHML
(®r'oC CIIO) no cneumansroctu 33.02.01 — ®apmaums ot 12 mas 2014 r. N 501 ¢ yuerom
COnEprkanus TPUMEPHOH IPOrpamMMbl PEKOMEHIOBAHHON @DeNepaibHBIM TOCYAAPCTBEHHBIM
aBTOHOMHBIM y4pPEKACHUEM «DeepalbHbli HHCTUTYT Pa3BUTHA 00PA30BAHUSY IS PEATH3AIIH
OCHOBHOM npodeccronansHoi 06pasosatensHoi mporpamMmsl CITO Ha 6a3e OCHOBHOTO 0BIIEro
00pa3oBaHKs C MOJIYYEHHEM CPEAHETO 0BIIEr0 06Pa30BAHHS.

PacemoTpeno: Ha 3acenanuu nenarorudeckoro copera PUIIOY «MOKCY» B T. Xacasopre
npotokos Nel ot 01.06.2021r.

Pa3paboTunk:
AL

Penenzent: (/
Anakaesg 304

auseBrd, npenogasatess PUIIOY «MOKCY» r. Hanpurka

oBHa, npenonarateas MKOY «['umuazus Neldy r. Hampunka

Penenzenr:

Ba’ranHa, npenogasatens UII0Y «MOKCY»
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HOACHUTEJIbBHAS 3AIIMCKA

[Iporpamma o6meoOpazoBaTenbHON y4eOHOM AMCIUIUIUHBI «XHUMUS» TMpeaHa3HauYeHa
Ui M3y4YeHUST XUMHH B TpoQecCHOHANIbHBIX oOpazoBaTenbHbIX opranuzamusx CIIO,
peanu3yommx 00pa3oBaTeIbHYI0 IPOTpaMMy CpenHero oOmero oOpa3oBaHUS B mperenax
OCBOEHHSI OCHOBHOH IpodeccuonanbHoil oopasosarenbHoi nporpammsl CIIO (OIIOII CITO) na
0aze OCHOBHOTrO 00mero 0oOpa3oBaHUS NpPU IOATOTOBKE KBATH(DUIIMPOBAHHBIX pabOUnX,
CITy)KaIllUX, CIEIHAINCTOB CPETHETO 3BEHA.

[Tporpamma pa3pabortana Ha ocHoBe TpeboBanuii ®I'OC cpemHero odiero oopa3oBaHus,
MPEABSBISIEMBIX K CTPYKTYPE, COJEPKAHUIO U PE3yJIbTaTaM OCBOCHHS y4E€OHOU IUCIUTUIHMHBI
«XuMUS», B COOTBETCTBUH ¢ PekOMEeHIaMsIMH 10 OPraHU3allH TOTYUEHHs CPeTHETO OO0IIero
o0pa3oBaHUs B IIpeJiesiax OCBOCHHS 00pa30BaTeIbHbBIX IPOrPAMM CPEAHETO MPO(ecCHOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOIO 00IIEero oOpa3oBaHUS C y4eTOM TpeOoBaHUU (enepaibHbIX
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB M IOJy4aeMOW CHEIHaTbHOCTH CPETHETO
npodeccuoHabHOrO o0pa3oBaHus (muchkMoO JlemapTaMeHTa TOCYAApCTBEHHOW TMOJUTHUKH B
cdepe moaroroBku padounx kaapos u IO Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

ConeprkaHue MporpaMMbl « XUMHEsD» HAIIPABICHO HA JOCTIDKEHUE CIIETYFOIINX e

— (opmupoBaHue y oOyJarOmmUXcs yMEHHs OIEHWBAaTh 3HAYUMOCTh XHMHUYECKOTO 3HAHUS
TUTSL KQXKJIOTO YeJIOBEKa,

— (opmMupoBaHue y 00y4arONIUXCS IEIOCTHOTO TMPEACTABICHHUS O MHUPE M POJIM XUMUH B
CO3JJaHMHM COBPEMEHHOW €CTECTBEHHOHAyYHOH KapTUHBI MHpPA; yMEHUS OOBSICHSTH
00BEKTBI W TIPOILIECCHl OKpYXKAIoUeld JCHCTBUTEIBLHOCTH: MPHUPOIHOM, COIMATBHOM,
KYJIbTYPHOU, TEXHUUECKOU CpeJibl, — HCIIOJB3YS AJIsl ’TOr0 XUMHUECKHUE 3HAHUS;

— pa3BUTHE y 00YYaIOIIKUXCSl YMEHUN pa3ianydaTh (akThl U OLEHKH, CPABHUBATH OLEHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPUEB C OIpPENEICHHON
CUCTEeMOU LeHHOCTeH, PopMyIUpoBaTh U1 000CHOBBIBATH COOCTBEHHYIO MO3HIINIO;

— npuobpeTeHHe OOYYaIOIIMMHUCA OIMbITa PAa3HOOOPA3HOM NEATENBHOCTH, MO3HAHUS H
CaMOIIO3HAHHUS; KIIOYEBBIX HABBIKOB, HWMEIOUIMX YyHUBEpPCAIbHOE 3HA4YeHHE s
Pa3IUYHBIX BHJIOB AESITENbHOCTH (HABBIKOB pEIICHUs MpoOsIeM, MPUHSATHS PEIICHHIH,
MOUCKa, aHajuu3a M 00paboTKu MH(GOpPMalMU, KOMMYHHKATUBHBIX HAaBBIKOB, HABBIKOB
M3MEpEeHuH, COTpyAHNYEeCTBa, 0€30MacCHOr0 OOpallleHus ¢ BEIIeCTBAMU B MOBCEIHEBHOMN
KU3HH).

B mporpaMmy BKITIOYEHO COJEp)KaHUE, HAIMpaBiIeHHOE Ha (OPMUPOBAHUE y CTYJCHTOB
KOMIETEHIMH, HeoOxoauMbIX Juis kadecTBeHHoro ocsoeHust OITOII CITO na Ga3e ocHOBHOTO
oOmiero o0pa3oBaHusl ¢ MOTYYEHUEM CPETHEro o0IIero o0pa3oBaHus; MPOrPaMMBbl MOATOTOBKU
CHEIHAMCTOB CPEAHETO 3BEHA.



OBIIASA XAPAKTEPUCTHUKA YUYEBHOM JUCHHAITIIMHBI
«XHUMMUS»

XHUMHS — 3TO HAYKa O BEILIECTBAX, UX COCTABE U CTPOEHUU, CBOMCTBAX U IPEBPALLECHUSAX,
S3HAYCHHUU XHMHYCCKUX BCHICCTB, MATCPHAJIOB M IIPOLIECCOB B HpaKTHqCCKOﬁ JACATCIIbHOCTH
YeJI0BeKa.

Conepxanne 001e00pa30BaTSIIBHON y4eOHON TUCIUIUIMHBI «XUMUSD» HAMPABICHO Ha
YCBOCHHUC O6y‘-IaIOHII/IMI/IC$I OCHOBHBIX HOH?ITI/II\/JI, 3aKOHOB H" TGOPHI;'I XUMHH, OBJIaACHUC
YMCHUAMUA Ha6J'IIOIIaTI) XUMHYCCKUEC ABJICHUSA, TIPOBOAUTH XUMHWYECKUHU SKCIICPUMCHT,
MPOU3BOJAUTL paC YCThl HA OCHOBC XMMHUUYCCKHX q)OpMy.]'[ BCIIIECTB U ypaBHCHI/IfI XUMHUYECCKUX
peaKuum.

B nponecce nzyueHuss XuMHuM y 00yJarommxcsl pa3BUBAIOTCS IO3HABATEIbHBIE HHTEPECHI
Y MHTEIUICKTYaJbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIILHOM TPHUOOPETEHHS 3HAHUN
II0 XMMHUHU B COOTBETCTBHU C BO3HUKAKIINUMU XHU3HCHHBIMU HpO6J’I€MaMI/I, BOCIIUTHIBACTCS
Oepe)XHOE OTHOIICHHUS K TPHUPOJE, MOHUMAHWE 30POBOTO OOpa3a KU3HHU, HEOOXOIUMOCTH
MIPEIYNpeXICHHUS SBICHUH, HAHOCAIINX BPE.l 3A0POBBIO U OKpyXaromiei cpege. OHM OCBaMBarOT
IMpUEMBI T'paMOTHOIO, 0€e30IMacHOr0 HCHOJL30BAHUST XUMHYECKUX BCIICCTB W MAaTCpHaioB,
MIPUMEHSIEMBIX B OBITY, CEJILCKOM XO0341CTBE U Ha IMPOU3BOJICTBE.

Peanmaumf JACAYKTUBHOTO MOJAX0Aa K M3YUCHUIO XUMHNHU CHOCO6CTByeT Pa3BUTHUIO TaKHUX
JIOTUYECCKUX OHepaHI/Iﬁ MBIIIIJICHUS, KaK aHaJIu3 W CHUHTEC3, O606HICHI/IC N KOHKpPETHU3al M,
CpaBHEHHE W aHAJIOTHsI, CUCTEMAaTH3aIHs ¥ KJIacCH(PUKALIUS U JIp.

B mporiecce n3yueHusi XAMUH TEOPETHUECKUE CBEICHUS JOTIOHSIOTCS IEMOHCTPAIUSIMH,
1a00paTOPHBIMKU OTBITAMH M TPAKTUYECKUMHU 3aHATHUSIMHU. 3HAYUTEIHHOE MECTO OTBOIUTCS
XAUMUYECKOMY SKcnepuMeHTy. OH OTKpBIBAaeT BO3MOXKHOCTh (OPMHPOBATH y OOYYAIOMIMXCS
CTeMANBHBIC IPEIMETHBIC YMEHHS: pab0OTaTh C BEIIECTBAMH, BBIIIOJIHSITH MPOCTHIE XUMUYECKUE
OMBITHI, YYUTh O€30MaCHOMY M O3KOJOTHYECKH TPAaMOTHOMY OOpalIeHHIO C BEIIECTBAMH,
MaTepuallaMH M IIpolieccaMy B OBITY M Ha TIPOM3BO/ICTBE.

Jlnisi opraHu3anyl BHEAyTUTOPHON CaMOCTOSITEIbHONW Pa0bOThI CTYICHTOB IPEICTABIICH
MIPUMEPHBIH MepeueHb pedeparoB (I0KIAI0B), HHANBUIYATLHBIX POCKTOB.

B nporiecce nzydeHuss XauMuu BaXHO (HOpMUPOBATh HHPOPMAITMOHHYIO KOMITETCHTHOCTh
oOyvaromuxcs. [loaroMy Tpu OpraHM3alid  CaMOCTOSTEILHOW pabOThl  HEOOXOIMMO
aKI[CHTUPOBAaTh BHUMaHHE OOYYaIONIMXCS Ha IMOMCKE WH(POpPMAIMH B CPEICTBaX MaccMe[ua,
WuTepHere, ydyeOHON W CHEIMAIbHON JIUTEPATYpe C COOTBETCTBYIOUIMM O(OPMIICHHEM U
MPEJCTaBICHUEM PE3YJbTaTOB.

Nzyuenne oOmeoOpazoBaTebHON y4eOHOW MUCHUIUIMHBI «XHUMUSD) 3aBEpIIACTCS IOJ-
BeJleHHeM HTOoroB B ¢opme auddepeHInpoBaHHOTO 3adeTa B paMKax I[POMEXYTOUHOMH
arrectauuu cryaeHToB B mporecce ocBoeHuss OIIOIT CITO ¢ mosydeHueMm cpegHero oouiero
oOpa3oBaHusl.



MECTO YUYEBHOM JUCIHMUIIJIMNHBI B YYUEEHOM ILJIAHE

VYuebHass NUCHMIUIMHA «XUMHS» SBISETCS YYEOHBIM MPEIMETOM II0 BBIOOpY U3
obs3arensHOM mpeamerHol obnactu  «EctectBennpie Haykm»y DPI'OC cpenmnero ooOmiero
oOpa3oBaHUsI.

B UIIOY «MOKCY»  yuebHas  gucuMiuiiHa  «XUMHUS»  H3y4daeTcss B
obmieoopazoBarensHoM mukie yaeoHoro OITOIT CITO Ha 6a3ze 0CHOBHOTO 00mIero oopazoBaHus
C TIOJIYYEHHEM CPETHEro 00I1Iero oOpa3oBaHus.

PE3YJIbTATBI OCBOEHUA YYESHOM JUCIUILINHBI

OcBoeHne coaepkaHusi y9eOHOW IUCIUTUIMHBI «XHUMUsT», 00eCreYrnBaeT JOCTHKCHHE
CTYIEHTaMH CJICAYIOIINX PE3YJIbTaTOB:
JIMYHOCTHBIX:

— YYBCTBO FOPAOCTH U YBAKEHUSA K UCTOPUU U JOCTHIKEHUSIM OT€YECTBEHHOM XUMHUYECKOU
HayK{; XHMUYECKH TPaMOTHOE TIOBEICHHE B MPO(ECCHOHATBHOM JIEITEILHOCTH U B OBITY
pu oOpaIeHuu ¢ XMMUYECKIUMU BEIECTBAMHU, MaTEPHAIAMH | IPOIECCaMU;

— TOTOBHOCTH K IPOJIOJDKCHHIO 00pa30BaHUs U TOBBIIIEHUS KBaTU(UKAIIUU B U30paHHON
npoheCCHOHANBHOM NIEATEIbHOCTH W OOBEKTUBHOE OCO3HAHHWE POJIM XHMHUYECKHUX
KOMIIETECHITUN B ATOM;

— YMEHHME HCHOJb30BaTh JOCTHKEHUS COBPEMEHHOW XMMHUYECKOW HAYKH M XUMHYECKHX
TEXHOJIOTHH JIJIs MOBBIIICHUSI COOCTBEHHOTO MHTEIJIEKTYAIbHOTO Pa3BUTHS B BEHIOpAaHHOM
npodeCCUOHAITBHOU eI TeIhHOCTH;

MeTanpeaMeTHbIX:

— HCHOJB30BAaHUE PA3JTUYHBIX BHUIOB II0O3HABATEIBHOW JECSATEIBHOCTH U OCHOBHBIX
HMHTEJUICKTYAJIbHBIX OTepanuii (TOCTAaHOBKH 3a/1a4uH, (GOPMYITHMPOBAHUS THIIOTE3, aHATN3a
U CHHTE3a, CpaBHEHWs, OOOOIICHUS, CHCTEeMAaTH3alluH, BBISBICHUS TPUIYMHHO-
CJICICTBCHHBIX CBSI3€d, MOMCKAa aHAJIOTOB, (POPMYJIHUPOBAHUS BBIBOJOB) I pEIICHUS
MOCTaBJICHHOW 3aJaud, NPUMEHEHHUE OCHOBHBIX METOJIOB TO3HAHUA (HAOIOICHUS,
Hay49HOTO JKCIEPUMEHTA) I U3YYCHUS Pa3IUYHBIX CTOPOH XHUMHUYECKUX OOBEKTOB H
MPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTh CTAJIKUBATHCS B MTPOPECCHOHATIBHON
chepe;

— HCMOJb30BaHUE PA3JIMYHBIX HWCTOYHUKOB Ui TOJYYEHHUsS XUMUYECKOW uH(popMaiuuy,
YMEHUE OLEHUTh €€ JOCTOBEPHOCTb I JOCTH)KEHHUS XOpOIIMX pe3ylbTaTOB B
npodeccuoHanbHOM chepe;

NnpeAMeTHbIX:

— chOpPMHUPOBAHHOCTH MPEJCTABICHUNA O MECTe XMMHUU B COBPEMEHHOW HAaydyHOU KapTHHE
MHpa; TOHHUMAaHHE POJM XUMUU B (OPMUPOBAHHH KPYyrozopa uU (PyHKIHOHATHHON
TPaMOTHOCTH Y€JI0BEKa JJIsl PELICHUS TPAKTUYECKHUX 3a/1a4;

— BJAJCHUE OCHOBOIOJIArAalIUMUA XUMHYECKUMHU NOHATUSIMHU, TEOPUSAMM, 3aKOHAMU U
3aKOHOMEPHOCTSIMU;  YBEPEHHOE  IOJB30BAaHUE XMMHUYECKOM TEPMHUHOJOTHMEW U
CHUMBOJIUKOM;

— BJAJCHUE OCHOBHBIMM METOJAMHU HAYYHOTO II03HAHUS, HCIOJIb3YEMBIMU B XHUMHU:
HaOIOJICHUEM, OTFHCAHUEM, H3MEpPEHUEM, OJKCIEepUMEHTOM; yMEHHE O00padaThIBaTh,
OOBSCHATh pE3yAbTaThl TMPOBEACHHBIX OIBITOB M JelaTh BBIBOJABI; TOTOBHOCTh U
CIOCOOHOCTH MPUMEHSATH METOIbI TO3HAHUS MPU PEIICHUH MTPAKTUYECKUX 33]1a4;



c(hOpPMHUPOBAHHOCTh YMEHUS J1aBaTh KOJWYCCTBCHHBIC OICHKU U MPOU3BOJUTH PACUCTHI
0 XUMUYECKUM (POpPMYJIaM U YPaBHECHUSM;

BJIaJICHUE TIpaBUJIAMU TEXHUKH O€30MaCHOCTH TNPH HCHOJIb30BAHUM XUMHUYECKHX
BEILIECTB;

cOPMHUPOBAHHOCTh ~ COOCTBEHHOW TMMO3WIIMKM TI0 OTHOIICHHWIO K  XUMHYECKOU
nH(pOpPMALKH, TIOTYIaeMON U3 Pa3HBIX HCTOYHUKOB.



COJIEP’KAHUE YYEBHOM JUCIHUILJINHBI

BBenenue
Hayunple MeTOAbl MO3HAHUSA BEUIECTB M XMMHUYECKUX sIBICHUHU. Posib skcnepuMeHTa u
TEOpPUM B XMMMH. 3HaueHHEe XuMmuu npu ocsoeHuu mnpodeccuit CIIO u cnenumansuocteit CI10
€CTeCTBEHHOHAYYHOTO MpoduIs mpodeccuoHabHOro 00pa3oBaHusl.

1. Opranuyeckasi XuMus

1. Ilpeomem opzanuueckoit xumuu. Teopus

CHPOEHUA OP2AHUYECKUX COCOUHEHUTL

[Ipenmer oprannyeckoit xumun. [loHsTHE 00 OpraHMYECKOM BEIIECTBE U OPraHUYECKOM
xumun. KpaTkuii o4epk UCTOpUN pa3BUTHSA OPraHMYECKOM XMMHH. BUTain3M U ero xpymeHue.
Oco0eHHOCTH CTpOEHUS OpraHnyYecKux coennHeHnil. KpyroBopot yriaeposaa B mpupoJe.

Teopuss crTpoeHns opranudeckux coeanHeHnii A. M. bymieposa. Ilpenmoceuiku
co3gaHusl Teopun cTpoeHus. OCHOBHBbIE MOJIOKEHUs Teopuu cTpoeHuss A. M. byrneposa.
XUMHYECKOe CTPOCHHE U CBOMCTBAa opranuyeckux BemiecTB. [lonstue 06 uzomepuun. CrnocoOb
0TOOpa)KeHUsI CTPOEHUsT MOJeKyibl (hopmynsl, Moaenu). 3HaueHue teopun A. M. Byrneposa
JUIS pa3BUTHS OPraHUYECKON XUMUU U XUMUYECKHUX IIPOTHO30B.

Crpoenue artoma yriaepoja. IJIEKTPOHHOE O0JaKo W opOuTanb, s- W P-OpOUTAIH.
DONEeKTpPOHHBIE U JJIEKTPOHHO-rpaduueckue QopMyabl aToMa yriepoja B OCHOBHOM U
BO30YXKIEHHOM cocTosiHUsIX. KoBaneHTHast XxuMuueckas CBA3b U ee Kiaccuukaius mo cnocooy
nepekpeiBaHus opoOutanet (S- um p-csizu). [lonstre rtHOpuam3anmu. Pa3muyHbie THUIIBI
rubpuauzanuu 1 GopmMa aTOMHBIX OpOWTajeii, B3aMMHOE OTTAaJKUBaHUE THOPHUIHBIX OopOuTanei
U UX paCHoJIOKEHHE B MPOCTPAHCTBE B COOTBETCTBUU C MHHHMYMOM 3Hepruu. ['eomerpus
MOJIEKYJI BEIIeCTB, 00pa30BaHHBIX aTOMaMH yriiepoja B pa3IU4HbIX COCTOSHUSIX THOpUIU3alIUN.

Knaccudukanus oprannuecknx coequnennid. Knaccudukanms opraHnuecKnx BEIISCTB B
3aBUCHMOCTH OT CTpPOCHHsS yriepoaHod menu. [loHsaTtne (QYHKIMOHAIBHON TPYIIIHL.
Knaccudukanus opraHMuecKyx BEIIEeCTB M0 TUIY (PYHKIIMOHAIBHOMN TPYIIIIBL.

OCHOBBl ~ HOMEHKJIATyphl ~ OPraHMYECKUX  BEIIeCTB. [puUBHANIbHBIE  HA3BaHMUS.
PanmonanpHas HOMeHKIaTypa kKak npenamiectBeHHuiia HomeHkiarypsl [lUPAC. Homenkiarypa
IUPAC: npunHnumnel oOpa30oBaHHsS Ha3BaHWH, CTapIIMHCTBO (DYHKIIMOHAIBHBIX TPYMN, HX
o6o3HaueHue B npedurcax u cyhdurcax Ha3BaHUN OPraHMIECKUX BEIIECTB.

Tunel XuMUYECKHX CBSI3ed B OPraHUYECKHX COEAMHEHUSAX U CIOCOObI UX pa3pbIBa.
Knaccudukanuss KOBaJEHTHBIX CBsI3€d 1O AJIEKTPOOTPHUIATETFHOCTH CBSA3aHHBIX aTOMOB,
croco0y TMepeKpbiBaHusA OpOuTaneil, KpaTHOCTH, MeXaHu3My oOpasoBaHus. CBs3b MPHUPOJBI
XMUMHUYECKON CBSI3W C THUIOM KPHUCTAJUTMUECKON pEIIeTKH BellecTBa U €ro (hu3HuYecKUMHU
cBoiicTBamMH. Pa3pplB XMMHYECKOW CBSI3M Kak Tpolecc, OOpaTHbII ee 00pa30BaHUIO.
l'oMonuTHYeCKUiT U TeTepOMTUYECKUI pPa3phIBbl CBSI3€H, WX COIMOCTABIEHHE C OOMEHHBIM U
JOHOPHO-aKIENTOPHBIM MeXaHu3MaMu ux oOpa3oBanus. [loHsTtue cBoOOIHOTO paauKana,
HYKJICO(UITBHOM U 3NEKTPOPHUIBHON YaCTHIIBI.

Knaccudukamnus peakuuii B opranndeckoil xumuu. [loHSATHE O TUHAX M MeXaHHU3Max
peakiuii B oprannyeckoil xumuu. CyOctpaT u peareHT. Knaccudukamus peakuuid 1o
U3MEHEHHIO B  CTpPYKType cyOcTtpata  (IpUCOEJUHEHHUE, OTIIEMJICHHUEe, 3aMelleHue,
M30MepH3aIusl) U TUIY peareHTa (paaukaibHble, HyKIIeohUIbHbIE, YIEKTPOPHUILHBIE).

Peakuuu mpucoeaunenus (AN, AE), snmumunupoBanus (E), 3amemenus (SR, SN, SE),
n3oMepu3zanuu. Pa3HOBUIHOCTH peakIUi KaXIOro THUIA: THAPUPOBAHUE W JETHAPUPOBAHUE,
rajoOreHMpOBaHUE U JIETAaJIOT€HUPOBaHUE, THAPATALUS U JACTUAPATALINS, THAPOTATIOT€HUPOBAHUE
U JEeTUJIpOrajJOreHUpOBaHUE, MOJUMEpPU3ALMs U  MOJIUKOHACHCAIUS, MeperpynnupoBKa.
OCO0GeHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH B OPraHMYECKOW XUMUH.

CoBpemMeHHBIE TPEACTABIECHUS O XUMHYECKOM CTPOEHHMM OPraHUYECKHX BEIIECTB.
OcHOBHBIE HamlpaBJIEHHA pa3BUTHS Teopuu cTpoeHuss A.M. byraeposa. M3omepus
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OpraHMYEeCcKUX BeulecTB M ee BUAbl. CTpPYKTypHas H30MEpHUs: MEKKIIAcCOBas, YIJIEpOIHOIO
CKeJleTa, TOJOXKEHHS KpaTHOW CBS3M W (QYHKIMOHANbHOM rpymmbl. IlpocTpancTBeHHAs
U30MEpHUs: TreoMeTpudeckas M onruyeckad. IloHsATMe  acMMMETPUYECKOTO  LEHTpA.
buonorunueckoe 3HauyeHHE ONTUYECKOM M30MEpUH. B3anMHOE BIMSHHE aTOMOB B MOJIEKYJIaX
OPraHMYECKUX BEIIECTB. DJIEKTPOHHBIC 3((EKTh aTOMOB M aTOMHBIX T'PYII B OPraHUYECKHX
Moustekynax. MHaykunoHHbI 3()(EKT, MOoT0KUTEIbHBIA U OTPUIIATSIIBHBIN, €r0 0COOCHHOCTH.
MesomepHnsiit 3 dexT (3 hexT conpspKeHus), ero 0COOSHHOCTH.

JlemoHCcTpanmu

Konnexkuun opraHudyeckux BemIeCTB (B TOM 4YHCJE JIEKAPCTBEHHBIX IPENaparos,
Kpacutenei), MarepuaioB (IPUPOJHBIX U CHHTETUYECKUX KAay4yKOB, IIACTMACC M BOJIOKOH) M
W31eNUN U3 HUX (HUTEH, TKaHEH, OT/IEJIOUYHBIX MAaTEPHAJIOB).

Mogenmu wmonexkyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTepXHEeBbIE U
00BEMHBIE.

Mogenu oTTanKUBaHUs THOPUIHBIX OPOUTANICH C TOMOIIBIO BO3TYIITHBIX MIAPOB.

B3anmopelicTBue HaTpus € 3TAHOJIOM M OTCYTCTBHE B3aWMOJICMCTBUS C JHUATHIIOBBIM
aupom.

OnbITHL, MOATBEPKIAONINE HATUYNE (PYHKITHOHAIBHBIX TPYIIN Y COSIUHEHHUH pa3IMYHbIX
KJIaCCOB.

JlaGopaTopHBIii OTBIT

N3roroBnenne Mozeseld MOJIEKYJ — MPEACTABUTENEH Pa3IUYHBIX KJIACCOB OPraHUYECKHUX
COEIMHEHU M.

[IpakTnueckue 3aHATHS.

OO6HapyxeHue yriepoja MW BOAOpPOJa B OpraHuyeckoM coenuHeHuHn. OOHapykeHue
rajoreHoB (po6a belnpimreitna).

2. Ilpeoenvuvle y2nee000poont

I'omonornuecknit psig ankaHoB. [lonstue 06 yrieBogoponax. OcoOCHHOCTH CTPOSHUS
MpeienbHBIX YIJI€BOJIOPOOB. AJNKaHbl Kak MIpeICTaBUTENH peenbHbIX
YTJIEBOAOPOJOB. DJIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI METaHa M JIPYTHuX
ankaHoB. ['omonoruueckuil psng u uzomepus napaduHoB. HopmaibHoe U pa3BeTBICHHOE
CTpOeHHE yriiepoiHoi nenu. HomeHknatypa ajakaHOB U alKWIBHBIX 3aMecTuteseil. duznueckue
CBOICTBa aJIKaHOB. AJIKaHBI B IPUPOJIC.

XuUMHYeCcKue CBOMCTBA ankaHoB. Peaknuu SR-tuma: rajsorenupoBanue (padotst H. H.
CemenoBa), nutpoBanue 1o KonoBamoBy. MexaHH3M peakiuuu XJIOPUPOBAHUS allka- HOB.
Peakuuu neruapupoBaHusi, TOPEHUs], KATATUTUYECKOTO OKUCICHHS alkaHOB. KpekuHr ankaHoB,
pa3IMyYHbIE BUIBI KPEKHHTa, IPUMEHEHHE B MPOMBINITICHHOCTH. [IMpOIN3 1 KOHBEpCUsl METaHa,
M30MepH3aIusl alIKaHOB.

[Ipumenenne u crnocoObl TMoJydeHUs ankaHoB. OOIacTM MNPUMEHEHHS AIKaHOB.
[IpombInuieHHbIe CHOCOOBI TOJMYYEHUS alIKaHOB: TOJYYEHHE U3 MPUPOIHBIX HCTOYHUKOB,
KpPEKUHT napaduHOB, NOTYyYEHHE CUHTETUYECKOTo O€H3WHA, Ta3uduKanus yris, THAPUPOBAHUE
ankaHoB. JlabopaTtopHble criocoObl MOMyYeHHsI alIKaHOB: CHHTE3 Biopiia, nekapObokcunupoBaHue,
TUAPOIIU3 KapOuia amFOMUHHUSL.

Huknoankanel. ['oMonorudeckuii psa ¥ HOMEHKJIATypa IMKIOAIKAHOB, WX 0O0mas
dbopmyna. IlonsTHe o0 HanpsDKeHUH 1UKIA. V3oMmepusi IUKIOATKaHOB: MeEXKIaccoBas,
YIJIEpOAHOTO CKeneTa, reomerpudeckas. [lomydeHne u ¢u3NyYecKue CBOMCTBA IHKIOATKAHOB.
XUMUYEeCKHE CBOMCTBA IMKI0ankaHoB. Crienndrka CBOMCTB IIMKIOATKAHOB C MajbIM pa3MepoM
nukIia. Peakuuu npucoeIMHeHNs U paAuKaIbHOTO 3aMEILEHHUS.

JlemoHcTpanyun

Mopenu MONeKyln MeTaHa, IPYTHX allKaHOB, Pa3TUYHBIX KOH(MOpMAaIUN IMKIOTEKCaHa.
PactBopenue napaduna B OEH3WHE U UCTIAPEHHUE PACTBOPUTEIS U3 CMECH.

[MnaBnenue mnapaduHa W €ro OTHONIEHWE K BOJe (PacTBOPHUMOCTb, ILIOTHOCTD,
CMa4YuBaHHE).



Paznenenue cmecn GEH3MH — BOJIA C MOMOIIBIO JETTUTEIHHONH BOPOHKH.

l'openne ™eraHa, mpomnaH-OyTaHOBOM cMecH, mapaduHa B YCIOBHSAX H30bITKA U
HEJIOCTaTKa KMCIOPOIa.

B3pbiB cMecu MeTaHa ¢ BO3AYXOM U XJIOpPOM. BoccTaHOBIEHHME OKCHIOB TSKEIBIX
METaJIOB TapaduHOM.

OTHoleHne HUKIOTeKcaHa K OpOMHOM BOJIE M pacTBOPY IIEpMaHIraHaTa Kajusl.

JlaBopaTopHbIE OTIBITHI

N3roroBnenue Moaenei MOJIEKYJ AJIKaHOB U TAJIOT€HAJIKAHOB.

NsroToBnenune napaguHUPOBAHHONW Oymaru, UCIBITAHUE €€ CBONCTB: OTHOIICHUS K BOJC
U KUPaM.

OOHapyxeHue BOJIbl, CaXH, YIIEKUCIIOrO ra3a B IPOJAYyKTaX FOPEHUs CBEYH.

O3HakoOMJIEHHE CO CBOMCTBAMHU TBEPAbIX Mapa(UHOB: MJIaBICHUEM, PACTBOPHUMOCTHIO B
BOJE U  OpPraHMYECKUX  pACTBOPUTENSIX, XUMHUYECKOM  HHEPTHOCTHIO  (OTCYTCTBHEM
B3aUMO/ICHCTBUSL ¢ OPOMHOM BOJOM, pacTBOpaMH NE€pMaHraHaTa Kajiusi, TMJIPOKCHA HATPUS U
CEpHOM KHUCIIOTHI).

[IpakTrueckoe 3aHsATHE

[Tonyuenue MeraHa U HM3ydy€HHUE €rO CBOMCTB: FOPEHMS, OTHOIIEHUSI K OPOMHOM BOJE U
pacTBopy MepMaHraHaTa Kajius.

3. Omunenosvie u Ouenoswvle y21e6000pPoovl

I'oMonornueckuii psii anKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIIBI
STHJIEHA U aJIKeHOB. ['oMosorndeckuil psa u obmas ¢popmyna ajakeHoB. M3oMepHs STUIEHOBBIX
YTJIEBOAOPOJOB: MEXKKJIAcCOBas, YIJEPOJHOTO CKeJeTa, TOJOXKEHUS KpaTHOW  CBS3W,
reoMerpuueckasd. (OcoOEHHOCTH HOMEHKJIATypbl STUJICHOBBIX YIJIEBOJOPOAOB, HAa3BaHUs
Ba)XHEUIINX paaukanoB. Ou3znueckue CBOMCTBA AJIKEHOB.

XWMHYECKHE CBOMCTBA AJIKEHOB. DJEKTPODUIBHBIN XapaKTep peakinid, CKJIOHHOCTh K
peakiusiM MPUCOEAMHEHHUS, OKHCIeHUus, noiuMepusauuu. [IpaBuno MapkoBHHKOBa U €ro
3NIeKTpOHHOE 000CHOBaHME. Peakiiuu rajoreHupoBaHus, TUAporaloreHUpoBaHus,

rugpatanuu, TuapupoBaHus. Mexanusm AE-peakuwmii. Ilonarne o  peakmusax
nonuMepu3anui. ['opeHue ankeHoB. Peakiuy OKHUCIIEHHS B MATKMX M KECTKUX YCIOBHSIX.
Peakuust Baruepa u ee 3Haduenue /i 0OHapyXEHHs HETPEAETbHBIX YIIIEBOJOPOJIOB, MOTY4YEHUS

TJIUKOJICH.

[Ipumenenue u crnocoObl MOTy4YeHUs alKeHOB. Vcmonp30BaHME BBHICOKOW PEaKIIMOHHOM
CIOCOOHOCTH QJIKEHOB B XMUMUYECKOM MPOMBIILIEHHOCTH. [IpruMeHenune aTuneHa u npomnuieHa.
[IpombInuieHHbIe  CHOCOOBI TOJMYYEHHUS aJKeHOB. Peaknuu AeruapupoBaHus U KpEKUHra
ankeHoB. JlabopaTopHble CrIOCOOBI MOJTyYEHUS AIKEHOB.

Ankanguensl. [lonsitue u kinaccuukanusi TUEHOBBIX YIJIEBOJIOPOJIOB IO B3aUMHOMY
PaCMOJNIOKEHUIO0 KPAaTHBIX cBsi3ed B MoJekyne. OCOOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEH-
HOTO CTPOEHHS CompsiKeHHbIX aueHoB. [lonstue o [J-anmekTpoHHOU cucteme. HomeHkmarypa
JMEHOBBIX YIIIeBOJ0p010B. OCOOEHHOCTH XMMHUYECKHX CBOMCTB COIPSDKEHHBIX JWEHOB Kak
CIIEJICTBUE UX DIEKTPOHHOTO cTpoeHus. Peakuuu 1,4-npucoeaunenus. [lonuMepusanust TMeHOB.
CriocoObl TIOJTy4eHHUs] TUEHOBBIX yriaeBoaopoioB: padoTel C. B. JleGeneBa, meruapupoBaHue
AJIKaHOB.

OcHOBHBIE TIOHSTHSI XUMUU BBICOKOMOJIEKYIISIPHBIX COETUHEHM (Ha MpUMepe MPOIYKTOB
MOJIMMEPHU3aIlMN  aJKEHOB, AJIKAJMEHOB M MX TaJOTeHIPOU3BOAHBIX). MoOHOMEp, MOJIUMeED,
peakuus NOJIMMEpHU3alliy, CTENEeHb MOJUMEPU3alU, CTPYKTYPHOE 3BEHO. THIBI MOJIUMEPHBIX
LENel: JMHEWHbIE, pa3BEeTBICHHbIC, cHIUThIC. [loHATHE O CTEpeoperymsipHbIX MOJIUMEpaXx.
[Tonumepsl TepMoOIIaCTUYHBIE W TepMopeakTuBHbIEC. lIpencraBieHne o MacTMaccax u
anacromepax. [loMuATHIIEH BBICOKOIO W HU3KOTO JaBJIEHUS, €r0 CBOWCTBA W NIPUMEHEHUE.
Karanuzatopsr Hurnepa— Harra. Ilonmunponwien, ero nOpuUMEHEHHWE W CBOWCTBA.
lanmorencoaepkame moauMepsl: TedIoH, NOMMBUHWIXIOpUIA. Kaydyku HarypaibHBIA U
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cunternueckue. Conommumepsl (OyTaTueHCTUPOIBHBIN KayuyK). BynkaHuzamnus Kayqayka, pe3ruHa
1 DOOHWUT.

JlemoHcTpanyu

Monenu MOJEKy CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB U aJIKaUEHOB.

Komnexuus «Kaydyk u pesuHa».

Jenonumepusanusi kaydyka. CryiieHue MIIEYHOIO COKa KaydyyKOHOCOB (MoJioyas,
0JlyBaHUUKOB, (puKyca).

JlaBopaTopHbIE OTIBITHI

OOHapyxeHue HenpelesbHbIX COCIMHEHUN B KepocuHe, ckunuaape. O3HaKOMIIEHUE C
o0pa3iaMu MOIMATHIICHA U TIOJIUIIPONIIICHA.

PacnioznaBanue oOpa3LoB ajKaHOB U aJIKEHOB.

[IpakTrnueckue 3aHATHS

[Tosydenue sTuneHa aqeruapaTanyen STHIOBOTO CIUPTA.

B3aumopneiictBue sTuieHa ¢ OpoMHONM BOJOW, pacTBOpOM IEpMaHraHaTa Kajusl.
CpaBHeHHe MJIaMEHH 3TUJIEHA C TUIAMEHEM IpeIeNbHbBIX YTIEeBOA0POIOB (MeTaHa,

MpornaH-0yTaHOBOW CMECH).

4. Auemunenoswvie y2nee00opoonl

['oMonornueckuit psl aTKMHOB. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE allEeTHIICHA
U Jpyrux ainkuHoB. ['oMomnormueckuii psam u obOmas dopmyna ankuHOB. Homenkmatypa
alleTUJIEHOBBIX YTJIEBOAOPOJOB. M30Mepusi MeKKIaccoBasi, yIJIEpOJHOTO CKeNeTa, MOJIOKEHHUS
KpaTHOM CBSI3H.

XUMHYECKHE CBOMCTBA U MPUMEHEHNE aaKuHOB. OCOOEHHOCTH peakuil MpUCOeAMHEHUS
o TPOMHOW yriiepoa-yriepoaHoil cBsizu. Peaknua KydepoBa. IIpaBuno MapkoBHUKOBa
MPUMEHUTENBHO K anetuieHaMm. [loaBmkHOCTH aroma BojaOpoAa (KHUCIOTHBIE CBOMCTBA
ankuHoB). Oxwucnenue ankuHOB. Peakmus 3enmuHckoro. [IpuMeHeHHMe — aneTHUICHOBBIX
yriieBo10po1oB. IlosmBrHMIIanETAT.

[Honyuenne ankuHoOB. I[lomydyeHuwe ameTuiaeHa NHPOJIU30M MeTaHA U KapOUTHBIM
METOJIOM.

JeMoHCTparmu

Mogenu MONEeKyJIbl alleTUIIEHA U IPYTUX AJIKUHOB.

[lonyuenue aneruneHa u3 KapOuga KaiblUs, O3HAKOMIIEHHE C (PU3UYECKHUMH H
XUMUYECKUMH CBOMCTBAMU all€TUJIEHA: pACTBOPUMOCTBIO B BOJIE, TOPEHHEM, B3aUMOICHCTBUEM
¢ OpOMHO¥1 BOJIOM, paCTBOPOM TepMaHTaHarta Kayus, cossimu meau (1) u cepedpa.

JlaGopaTopHBIii OTBIT

N3roroBnenue Moaeneit MoJIEKyJ aIKUHOB, UX H30MEPOB.

5.  Apomamuueckue y2ne6000poovt

Fomonornueckuii psii  apeHoB. beH301 Kak MpeACTaBUTENb apeHOB. Pa3Buthe
OpeJCTaBIeHU O cTpoeHHn OeH301a. COBpPEMEHHBIC IPEICTABICHUS 00 OSJIEKTPOHHOM H
HPOCTPAHCTBEHHOM cTpoeHHH OceH3ona. OOpa3oBaHUEe apoMaTHuecKoi [J-cuctembl. ['omonoru
OeH30/1a, WX HOMEHKIaTypa, obmas Qopmyna. HomeHknatypa ajis JU3aMELICHHBIX PO
U3BOJIHBIX OEH30Ja: OpTO-, MeTa-, Mapa-pacroyiokeHne 3aMmecturencii. Pusnyeckue CBOMCTBA
apCHOB.

XuMHUUeCKHe CBOMCTBA apeHOB. I[IpuMepbl peakuuil 3MeKTPO(QUIBHOTO 3aMElICHHUS:
rajlOreHUPOBaHMs, AIKUIUpOBaHus (katammzatopel Opunens— Kpadrea), HuTpoBaHwS,
cynbupoBanus. Peakin rupupoBaHus M NPUCOCTMHEHUs XJopa K OeHzony. OcobeHHOCTH
XUMHYECKHX CBOWCTB rOMOJIOTOB OcH30/a. B3anMHOE BIUsIHHE aTOMOB Ha IIPUMEPE FOMOJIOTOB
apeHoB. OpHeHTalus B peakiusx 3nekrpoduisHoro 3amerienus. Opuenrtantsl I u Il poaa.

[lpumeHenne W moJydeHHWe apeHoB. [IpUpOJHBIE HMCTOYHHKH — apOMAaTHYCCKHX
YIIIEBOAOPOIOB. ApOMAaTH3AIUS ATKAHOB U IIUKIIOATKAHOB. AIKUITUPOBaHKe OCH3011a.

JleMmoHcTpanyu
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HlapoctepkHeBbIe U 00bEMHBIE MOJIEITH MOJIEKYJl OCH30J1a U ero roMoJioroB. Pasnenenue
cMecu OEH30J1— BOJIa C MOMOIIBIO JETUTEbHON BOPOHKH.

PacTBopsitomas cmocoOHOCTh OeH30J1a (IKCTPAKIMS OPraHUYECKUX M HEOPraHMYECKHX
BelIeCcTB OEH30JIOM W3 BOJHOTO PAacTBOpaA 10/a, KpAaCHTENEH; paCTBOPEHHE B OEH30JIE BEILIECTB,
TPYIHOPACTBOPUMBIX B BOJIE (CEpbI, OCH30MHON KUCIOTHI).

I'openue Gensona.

OtHomenne OeH3osia K OpOMHOW BOJE, pacTBOpY NepMmaHraHata kamus. [lomydenue
HUTpOOEH3011a.

Os3nakomiieHne C (U3UYECKUMH CBOWCTBAMH apOMAaTHYECKUX YTJIIEBOJOPOJIOB C
UCTIOJb30BaHuEM pacTBopuTenss «CoibBEHT». V3roToBIEHHWE W UCIONB30BAHUE NPOCTEHIIErO
npubopa Jutst Xxpomarorpaduu.

[Tonyyenue OeH30ya JeKapOOKCHIMPOBAHMEM OCH30WHOW KHUCIOTHL [lomyuenue wu
paccioeHue 3MyJIbCuu OeH3ojia ¢ Bojoi. OTHoleHue OeH3oja K OPOMHON BOJIE U PacTBOPY
MepMaHTaHaTa KaJusl.

.6.  Ilpupoonwvie ucmouHuKu y2nee000po0oos

Hedte. Haxoxnenue B mpupoje, coctaB U (Qu3nueckue cBoiicTBa HePTH. TOMIMBHO-
sHepreTryeckoe 3HaueHue Hedtu. [Ipomeiiennas nepepaborka HepTH. PexkTudukanus nedru,
OCHOBHbIE (pakiuuu ee pas3feleHus, UuX UCHojb30BaHue. Bropuunas mnepepaboTka
HepTenpoaykToB. Pektudukanuss wMaszyra TOpU  yMEHbIIEHHOM  JaBieHuH. Kpekunr
HedTenpoaykToB. Pazmuunbie Bubl KpekuHra, padotsl B. I'. [llyxoBa. M3omepusanus ankaHoB.
AJNKUTUpPOBAaHUE HENPEIeIbHBIX YIIIeBOIOPOJ0B. Pudopmunr HedrenpoaykroB. KauecTBo
aBTOMOOMJIBHOTO TOIUIMBA. OKTAaHOBOE YHUCIIO.

[Ipuponubii u momyTHBIM HedTssHOW Ta3bl. CpaBHEHHE COCTaBa MPUPOJHOTO U
MOITYTHOTO a30B, UX MPAKTUYECKOE UCIIOJIb30BAHUE.

Kamennsiii  yronb. OCHOBHBIE HampaBj€HUS HCIHOJIB30BAHUS KAaMEHHOTO  YIJISl.
KoxkcoBanue kaME€HHOTO YIJIsl, Ba)KHEWIINE MPOAYKTHI 3TOr0 MpoLecca: KOKC, KAMEHHOYTOJIbHas
cMona, HaacmoJsibHasg Boja. CoeauHEHHWs, BbLACIAEMbIE U3 KaMEHHOYTOJbHOM CMOJIBI.
[IpoaykTel, IOTy4aeMble U3 HAaJICMOJIbHOM BOJIBI.

DKOJIOTUYECKHE aCHeKThl JOObIUM, MepepadOTKHM U  HCIOJIb30BAHMUS  TOPHOYMX
HCKOIIAeMBbIX.

JeMoHCTparmu

Komnexuus «IIpupoiHble UCTOUYHUKH YIIIEeBOAOPOAOBY». CpaBHEHHE MPOILIECCOB TOPEHUS
HedTu U npupoaHoro raza. O6pazoBanue HeTAHON MIIEHKU HA TOBEPXHOCTH BOJIBI.

Karanutnueckuit KpeKuHT napaduHa (MM KepOCHHA).

JIaGopaTopHbIE OMBITHI

Omnpenenenve HaIW4us HEMpeNENIbHBIX YIJIEBOJOPOJAOB B O€H3MHE M KEPOCHHE.
PacTtBopuMOCTh paznuyHbIX HehTENPOIyKTOB (OCH3MHA, KEPOCHHA, JU3EIBHOTO TOILINBA,

BaselivHa, mapaduHa) Ipyr B Ipyre.

(. Tuodpokcunvnvie coeounenus

Crpoenne U kinaccudukanus couproB. Kiaccudukanus COUPTOB 10 THITY
YTIIEBOIOPOIHOTO PaUKaa, YUCITy THAPOKCHIBHBIX TPYIII U THITY aTOMA YIriIepo/ia, CBI3aHHOTO
C THUAPOKCHJIBHOW TPYMIONH. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE T'HIPOKCHIIBHO M
rpynmsl. BiusHHE CTpOEHHs CHOHPTOB Ha HX (H3MYECKHe CBOWCTBa. MeXMOICKyIsIpHAs
BOJIOPOJIHAsSI CBsI3b. [ OMOJIOTMYECKUI DSl MPENebHBIX OIHOATOMHBIX CHHPTOB. M3oMmepus u
HOMEHKJIaTypa aJIKaHOJIOB, HX 00mIast hopmyra.

XUMHUUECKHE CBOWCTBA  alKAaHOJOB. PeakIMOHHAs  CHOCOOHOCTh  HpEIebHBIX
OJJHOATOMHBIX ~ CcIUPTOB. CpaBHEHHWE KHCIOTHO-OCHOBHBIX CBOWCTB ~ OpPTraHUYECKHX U
HEOPraHWYeCKHX COeqUHEeHUi, comepxamux OH-rpymmy: KHCIOT, OCHOBaHHi, aM(pOTEPHBIX
COeMHEHHUH (BOIbI, COHMPTOB). Peakuuu, MOATBEPIKAAIONINE KHUCIOTHBIC CBOICTBA CIHPTOB.
Peakiiun 3aMemieHus] THAPOKCUIBHON TPYIIbl. MEKMOEKYIspHas JeTUAPATAIHs CIHPTOB,
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ycioBus 00pa3oBaHUs MPOCTHIX PHUPoB. CloXKHBIE 3(DUPHI HEOPTAHUYECKUX U OPraHMYECKUX
KHC- JIOT, peakiuu drepudukanui. OKUCIeHNE U OKUCIUTENBHOE JeTUAPUPOBAHHIE CITUPTOB.

CriocoObl TOMy4eHUs CHUPTOB. [MAPOIHM3 TajoreHalkaHoB. [ mapaTanus ajKeHOB,
yCJIOBHSA €€ mpoBeaeHus. BocctaHOBIeHNE KapOOHMIIBHBIX COEAMHEHHM.

OTtnenbHBIE MPEICTAaBUTENN AIKAHOJIOB. MeETaHOI, €ro NMpPOMBIIUIEHHOE IOJy4EeHUE U
IIPUMEHEHHE B IPOMBILIIEHHOCTH. buosiornueckoe aelictBue meraHosa. Cneunduueckue
CTIIOCOOBI OJTYYEHUS ITUIOBOTO criupTa. GU3NOIOTHUECKOE JeHCTBUE STAaHOIA.

MHoroaromubsle crnupthl. M3oMmepuss M HOMEHKIAaTypa IpPEACTaBUTENEH JBYX- U
TPEXaTOMHBIX CHUPTOB. OCOOEHHOCTH XMMMUYECKUX CBOMCTB MHOTOAQTOMHBIX CIHMPTOB, HX
KauecTBeHHOE oOHapyxeHue. OTenbHbIe IPEACTABUTENN: STUICHIJIMKOIb, MIULEPHH, CLIOCOObI
UX MOJYYEHUs], IPAKTUUYECKOE IPUMEHEHUE.

®eHosn. DNEeKTPOHHOE U IPOCTPAaHCTBEHHOE CTpoeHHe (QeHona. B3aumHoe BiusHUE
apoOMaTUYECKOI0 KOJblla U THIPOKCUIILHOM I'PYIIIIBI.

XuMuyeckue cBOHCTBAa (eHoda Kak (QYHKUHUS €ro XUMHUYECKOro CTPOEHHUS.
BbpomupoBanue ¢eHona (kauecTBEHHash peakius), HUTpOBaHHME (IMUKPUHOBAs KHCIIOTa, €€
cBolicTBa U npuMeHeHue). OOpazoBaHUE OKpAIIEHHBIX KOMIUIEKCOB ¢ HOHOM Fe3+. [Ipumenenue
tdenomna. [Tomyuenue heHoa B TPOMBIIIUIEHHOCTH.

JlemoHcTpamu

Monenu MoJeKy1 CIUPTOB U (PEHOIIOB.

PacTtBOpuMOCTE B BOJIE alIKaHOJIOB, 3TUJICHIJIMKOJISA, TiUlepuHa, geHona. CpaBHeHHE
CKOPOCTH B3aUMOJICHCTBHUS HATPHUS C ITAHOJIOM, IPOITAHOJIOM-2, 2-METHJI-

MPOMAHOJIOM-2, TTIULIEPUHOM.

[Tomyuenue 6pomaTaHa U3 ATaHOJA.

BriTrecHenne ¢eHoma u3 QeHonAaTa HATpus YrojabHOW KucioToi. Peakmus denona c
(hopmManbaeTHIOM.

KauectBenHsble peakiuu Ha (HeHOJL

3aBUCMMOCTH PacTBOPUMOCTH (peHoJla B BOJE OT TeMIlepaTyphl. BzammonericTBue
(dheHoa ¢ pacTBOPOM IIEIOYH.

Pacno3naBanue pactBopoB ¢eHosiTa HaTpuss W KapOoHata Hatpusi (OapOoTax
BBIJBIXa€MOT'0 BO3/IyXa UJTU ICUCTBUE CUIILHON KUCIIOTHI).

PacnioznaBanue BOHBIX PacTBOPOB (heHOIIa U TIUIIEpUHA.

JIaGopaTopHbIE ONBITHI

Pextuduxanus cmecu 3TaHOI— BOJA.

OO6HapyxeHue BOJbI B a3€0TPOITHOI CMECH BOJbI M 3TUJIOBOTO CIHUPTA.

[IpakTuueckue 3aHATHS

N3ydeHue pacTBOPUMOCTH CIUPTOB B BOJIE.

OxucieHre COUPTOB PA3JIMYHOTO CTPOCHUS XpOMOBOWM  cMmechio. [lomyuenue
nuaTUIIoBoro sdupa. [lonyuenue roumepara Meau.

8.  Anwvoezuowvt u kemonbwi

I'oMoJOrHYeCKUe psAAbl  AlbJIETHAOB M KETOHOB. IloHATHE O KapOOHMJIBHBIX
COCIMHCHUAX. DJIEKTPOHHOE CTPOCHHME KapOOHWIBHOW Tpymmbl. M30MepHss W HOMEHKIATypa
aNbJIETU/I0B M KeTOHOB. DU3NYECKHe CBONCTBA KapOOHMIBHBIX COCTHHEHHIA.

XUMHYECKHE CBOMCTBA  albAETHIOB W KETOHOB. PeakiMoHHas  CIOCOOHOCTH
KapOOHWJIbHBIX COCIUHEHWH. Peakiny OKWCIIEHHs alibJerH0B, Ka4eCTBCHHBIC PEaKIUU Ha
aNBJCTUIHYIO Tpymy. Peakiu MOJMMKOHICHCAIMU: 0OpasoBaHue (eHOI0(POpMaTbICTHIHBIX
cmout. TIpuMeHeHHe W TMOJydeHHe KapOOHMIIBHBIX coeanHeHui. [IpuMeHeHHe albAeruaoB |
KETOHOB B OBITY W IMPOMBIINUIEHHOCTH. AJBJAETHIBl M KETOHBI B Mpupoje (3pUpHBIE Macla,
depomonnl). TlomyueHne KapOOHWIBHBIX COCTHHEHUH OKHCIEHHEM CIIMPTOB, THApaTalueit
AJIKHHOB, OKHUCIICHUEM YTIJIEBOIOPOA0B. OT/IEIbHBIC TPEACTABUTENN allbJACTHI0B H KETOHOB,

crieruduyIecKre crocoObl UX MOJTyIEHUS] U CBONCTBA.

JleMmoHcTpanyu
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HlapoctepkHeBble 1 0OBEMHBIC MOJEIH MOJIEKYJ albJIeTU0B M KeTOHOB. llomyuenue
YKCYCHOTO aJbJIeTH/]a, OKUCIEHHE 3TaHOJa XPOMOBOW cMechio. KauecTBeHHbIE peakiuu Ha
AJIBJICTUIHYIO TPYIIITY.

JIabopaToOpHBIE ONBITHI

OkuclieHrne 3TaHoJa B 3TaHAJIb PaCKaJCHHON MEAHOU MPOBOJIOKOH.

[omy4yenue ¢enonodopmabIeruaAHOTO noauMepa. PacosnaBanme pacTBopa aneToHa U
dopmanuna. [IpakTudeckue 3aHATHS

W3yueHne BOCCTAaHOBUTENBHBIX CBOICTB albJIETHUIOB: PEAKIHS «CEPEOPSHOTO 3epKajiay,
BoccTaHoBieHUe ruapokcuaa meau (II).

BzanmopetictBre Gopmanbaeruaa ¢ TuApoCyabGUTOM HATPHSL.

.9. Kap6onoevie kuciomeol u ux npou3zeooHvle

l'omonoruueckuit psii mpeneabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCHIOT. [loHsTne o
KapOOHOBBIX KHUCIOTaX W WX KIacCHU(PUKaus. DIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHUE
KapOOKCUIBbHOM Tpynmbl. ['oMonoruueckuii psn MpeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, WX HOMEHKJIaTypa ¢ wu3oMepus. MeXMOJeKyIsipHbIE BOJOPOJHBIC  CBS3H
KapOOKCUIIBHBIX TPYIIT, UX BIHMSHUE HA (U3UYECKHE CBOMCTBA KAPOOHOBHIX KUCIIOT.

XUMHYECKHE CBOWCTBA KapOOHOBBIX KHCJIOT. Peakiuu, WITIOCTPUPYIONINE KHUCIOTHBIE
CBOMCTBA M MX CpaBHEHHE CO CBONCTBaMH HEOpraHuyeckux KucioT. Obpa3zoBaHue
(YHKIIMOHATBHBIX TMPOW3BOJHBIX KapOOHOBBIX KHCIOT. Peakiun stepudukanun. AHTHIPUIBI
KapOOHOBBIX KHCIIOT, HX TIOJIYUCHHE U TIPUMEHECHHE.

CriocoObl moydeHus: KapOOHOBBIX KUCIOT. OTAeIbHbIE MPEACTAaBUTENHN U UX 3HAUYEHUE.
OO61ue crnocoObl MOJy4yeHUs: OKUCIIEHUE aJKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB, aJIbIECTUIOB.
Baxueiiimue npencraBuTenn KapOOHOBBIX KHUCIIOT, UX OWOJIOrMYecKas poJib, creuupuueckue
crocoObl TOJTY4YEeHHS, CBOWCTBA W TNPUMEHEHHE MYpPaBbHUHOM, YKCYCHOW, MaJIbMHUTHHOBOW M
CTEapUHOBOM; AaKpPUJIOBOM M METAaKpPWJIOBOW; OJIEMHOBOW, JIMHOJIEBOM W JIMHOJIEHOBOW;
I[aBEJIEBOM; OCH30MHOM KUCIIOT.

Cnoxuele »¢pupbl. CTpoeHHE M HOMEHKJIATypa CJIOXHBIX 3(UPOB, MEXKIaccoBas
n30Mepus ¢ KapOOHOBBIMHU KHCJIOTaMU. CIOCOOBI MOTyYeHUsT CI0XKHBIX 3PupoB. OOpaTuMOCTh
peakuuu sTepupUKanuu U (aKTOpbl, BIUSIONIME Ha cMelleHue paBHoBecus. OOpasoBaHue
cinoxHbIX noaudgupoB. [onustunentepedranar. JlaBcan kak mpeacTaBUTENb CUHTETUYECKHX
BOJIOKOH. XMMHUYECKHE CBOICTBA U MPUMEHEHHUE CIIOKHBIX A(UPOB.

Kupsl. Kupsl kak cnoxsable 3pupsl runepuHa. KapOoHOBbIE KHUCIOTHI, BXOJSALIUE B
COCTaB KUPOB. 3aBUCHUMOCTh KOHCHCTEHLIUU XUPOB OT HMX COCTaBa. XMMHUYECKHE CBOMCTBa
KUPOB: THAPOJIN3, OMbLIEHUE, TUApUpoBaHue. bruonoruueckast poJib JKUPOB, UX UCIOJIb30BAHUE
B OBITY U MIPOMBIIILJIEHHOCTH.

Conmu xapOoHOBBIX KuciaoT. Mpia. CrnocoObl NONy4eHUsS COJIeH: B3aUMOJCHCTBHE
KapOOHOBBIX KHUCIOT C METallJlaMH, OCHOBHBIMU OKCHUJAMH, OCHOBAHUSMH, COJISIMH; IEJIOYHOM
TUAPOJIU3 CIOXKHBIX 3(PUPOB. XUMHUYECKHE CBOMCTBA COJIed KapOOHOBBIX KHCIOT: THAPOIIU3,
peaxkiuu HOHHOTO 0OMeHa. Mbuia, CYIIHOCTh MOTOIIEro AeiicTBus. OTHOIIEHNE Mbla K )KECTKON

Boge. Cunrermueckue wmoromue cpeactBa — CMC (merepreHTbl), UX NpPEUMYILECTBA U
HEJO0CTaTKH.
JleMmoHcTpanyuun

3HAaKOMCTBO ¢ (U3NYECKUMHU CBOWCTBAMHU BaKHEHMINUX KapOOHOBBIX KUCIIOT. Bo3ronka
OEH30MHOM KUCIOTHI.

OTHOIICHUE Pa3TMYHBIX KAPOOHOBBIX KUCIIOT K BOJIE.

CpaBHenne pH BOJHBIX pacTBOPOB YKCYCHOW M COJISTHOH KHCJIOT OJWHAKOBOM
MOJISIPHOCTH.

[Tonmy4yeHne MPUATHO MAXHYIIETO CI0XKHOTO dhUpa.

OTHOIIEHUE CIMBOYHOTO, MOJICOJHEYHOTO, MAITUHHOTO MAacell U MaprapuHa K OpOMHOI
BOJIC M pACTBOPY IIEPMaHTaHAaTa KaJlusl.

JIabopaTOpHBIE OTBITHI
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B3aumopeiictBue pactBopa YKCYCHOM KHCJIOTBI C MarHueM, OKCHJIOM LIMHKA,
runpokcuaom xenesa (I1I), pactBopom kapOoHaTa Kajust U cTeapara Kajus.

O3nakomiieHHE ¢ 00pa3laMH CI0KHBIX 3(PUPOB.

OTHOIIEHHE CIOXHBIX A(PHUPOB K BOJE M OPraHMYECKUM BellecTBaM. BriBeneHue
YKUPHOTO MSATHA C TIOMOUIBIO CI0XKHOTO 3(upa.

PacTtBOpUMOCTB KMpOB B BOJIE U OPraHUYECKUX PACTBOPUTEIIAX.

CpaBHEHHME MOIOIIMX CBOUCTB X03sicTBEHHOTO MblJIa U CMC B KecTKOH BOJE.

[IpakTrueckue 3aHATHS

PactBopuMOCTh pa3iuyHbIX KapOOHOBBIX KHUCIOT B BOJie. B3ammonelcTBue yKCYCHOM
KHCJIOTHI ¢ MeTaiiamu. [lomydeHne n30aMmIoBoro 3pupa yKCyCHOM KUCIOTHI.

CpaBHEeHHE CTENEHM HEHACHIIIEHHOCTH TBEPJIOTO M >KHJKOIO XUpoB. OMBUIEHUE XKUpA.
[Tonyuenue MblIa U U3ydEHUE €ro CBOICTB: MEHOOOpa3oBaHUS, peaklUUii MOHHOTO OOMeEHa,
TUIPOJIN3A, BBIIEIEHHS CBOOOTHBIX JKUPHBIX KHCIIOT.

0. Yenesoow

[lonstne 06 yraeBomax. Knaccudukanus yrieBonoB. MoHOIUM modHMcaxapuibl,
MPEJICTaBUTENN KaXKJOW TPYIIBI YriIeBOAOB. buonornyeckass posb yriieBOJOB, X 3HAUEHUE B
SKU3HY 4eJI0BEKa 1 00IIeCcTBa.

Monocaxapuapl. CTpoeHMe U ONTHYECKass U30Mepus  MoHocaxapumoB. Ux
KJlacCU(pUKausi MO YHCIy aTOMOB yIjepojJa W Mpupoje KapOOHWJIbHOW rpymnmbl. Dopmyiibl
Ouiepa u Xeyopca JUisi H300pakeHHs] MOJIEKYJ MOHocaxapuaoB. OTHeCeHne MOHOCAaXapHI0B K
D- u L-psany. Baxueiiue npeacTaBuTeNId MOHO3.

I'mroko3a, cTpoeHne ee MOJICKYabl U Gu3HUeckue cBorcTBa. Tayromepus. XUMHYECKUE
CBOMCTBA TJIIOKO3BI: PEAKIMH MO albJETHAHOMN Tpymme («cepeOpsHOTO 3epKalia», OKUCIEHHE
AQ30THOM KHUCJIOTOM, THUIpUpOBaHHME). Peakmuu TIIOKO3bI KaK MHOTOAQTOMHOTO —CIHPTa:
B3aMMOJICHCTBUE TIIIOKO3bI C ruapokcugoM wemu (II) mpu komHaTHOW Temmeparype u
HarpeBaHud. Paznuynble TUMBI OposkeHHs (CIUPTOBOE, MOJIOYHOKHUCIOE). [IoKo3a B mpHpoe.
buonoruueckass pojabr U TPUMEHEHHUE TIIIOKO3bl. DPyKTO3a KaK M30MEp IIIIOKO3bl. CpaBHEHHE
CTPOEHUS MOJIEKYJIbl U XUMUYECKHX CBOMCTB TJIIOKO3BI U (ppykTO3bl. DPYKTO3a B IPUPOJIE U €€
OuosIoTHYecKast poJb.

[lenTo3pl. Pubo3za u ne3okcupmb0o3a Kak MpeACTaBUTENH anblIomneHTo3. CTpoeHue
MOJIEKYJL.

Jucaxapupl. Crpoenue JIUCaXapuI0B. Crnoco0 COWICHEHUS LUKJIOB.
BoccranaBnuBaromme M HEBOCCTAaHABIIMBAIOIIME CBOMCTBA JUCaXapuIOB Kak CIIEJICTBUE
cowleHeHUs nukia. CTpoeHUe M XMMHUYECKHE CBOMCTBA Caxapo3bl. TE€XHOJIOIrMYECKHUE OCHOBBI
MIPOU3BOJICTBA caxapo3bl. JIakTO3a M MajabTO3a KaK M30MEPhI Caxapo3bl.

[Monmucaxapuapl. OOmiee crpoeHue mnoiucaxapuoB. CTpoeHHE MOJIEKYNBI Kpaxmaia,
aMuio3a U amMuwionekTuH. dusnyeckue CBOWCTBA Kpaxmania, €ro HaxOoXICHUE B IPHUPOAE U
Oouosnorudeckas poib. [ uKoreH. XumMudeckue cBoiicTBa kpaxmana. CTpoeHUe 3JIeMEHTapHOro
3B€Ha LEJUIIONIO3bl. BiusHHEe CTpoeHus MONMMEpPHOW Ienu Ha (U3NYECKHEe U XUMUYECKUE
CBOMCTBa ULEIIONO3bL. [ MApPONM3  IENI0N03bl, 00pa3oBaHUE  CIOXKHBIX A(QUPOB C
HEOPraHWYECKUMHU W OpraHMYecKUMH KkucioTamu. [loHSTHE 00 HCKYCCTBEHHBIX BOJIOKHAX:
alleTaTHOM IIenKe, BUCKo3e. HaxoxkneHue B mpupoie U OHOJOrMYEcKas pPOJIb LEIITHOJIO3BL.
CpaBHEeHHUE CBOMCTB KpaxMaja U LIEeJUTF0JIO3bI.

JleMmoHcTpanyuun

OO0pa3s1bl yrieBo10B U U3JENUN U3 HUX.

[Tonyyenue caxapara Kaiablusl M BBIACIEHUE caxapo3bl U3 pacTBOpa caxapaTa KaJlbLIMsl.
B3aunmopeiicTBre I1t0K03bI ¢ (PYKCHUHCEPHUCTON KUCIOTOM.

OtHomeHue pacTBOpoB caxapo3bl u  ManbTo3el kK Cu(OH)2 mnpu HarpeBaHuH.
O3HakomileHHE ¢ (PU3MUECKUMH CBOMCTBAMU Kpaxmaia U HeJUTI0IO3bI.

HaGyxanue nemntonossl 1 kpaxmana B Boje. [lonydeHne TpuHUTpaTa LEITI0IO3bL.

Komnexkuust BOJOKOH.

JIaGopaTopHBbI€ OTIBITHI
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OszHakomiieHHE ¢ (PU3UYECKIME CBOWCTBAMU TIIFOKO3BI (alTeuHasi yIakoBKa, TAOIETKH).
KucnoTtHsiil ruiposns caxapossl.

3HAKOMCTBO € 00pa3lamMu MMoJIMCaxapua0B.

OOHnapyxeHue Kpaxmaja C TOMOIIBI0O KaYeCTBEHHOH peakinu B Mene, xjiede, orypre,
MaprapuHe, MakKapoOHHbIX U3/IEIHX, KpyIax.

[IpakTueckue 3aHATHS

Peakius «cepeOpsHOTO 3epKaiay» IIIIOKO3bl. B3aumoeicTBre TIroKO3bl C THAPOKCUIOM
meau (II) mpu pazauyHbIX TemMIeparypax.

JleficTBe aMMHA4YHOTO pacTBOpa OKcHaa cepedpa Ha caxaposy. OOHapyKeHUE JIAKTO3bI
B MoJIOKe. JleiicTBHE 0/1a Ha Kpaxmal.

A1, Amuner, amunoxuciomest, deaxu

Knaccudukanus u nzomepus amuHoB. [lonstue 06 amunax. [lepBuunbie, BTOpUYHBIE U
TpeTuyHbie aMuHbl. Kiaccudukanuss aMHHOB IO THUITY YIJIEBOJOPOJHOTO paJuKaia U YHCIY
aMUHOTPYNI B  MoJIeKyJae. ['oMoylorHdYecKkue psiabl TpeAeNbHbIX — amudaTHuyecKux |
apOMaTHYECKUX aMHHOB, U30MEPHSI 1 HOMEHKJIATypa.

XUMHUYECKHE CBOMCTBA aMUHOB. AMHHBI KaK OPTaHWYECKHE OCHOBAHHUS, X CPaBHEHHUE C
aMMHMAKOM H JIPyTUMHU HEOPTaHWYECKUMH OCHOBaHUSIMH. CpaBHEHHWE XHUMHYECKHUX CBOWMCTB
anudaTHISCKUX U apoMaTtnueckux amMuHOB. OOpa3zoBaHHWEe aMUJIOB. AHWJIMHOBBIC KPACHUTEIH.
[TonaTre 0 CHHTETHYECKUX BOJIOKHAX. [loimaMu bl 1 mMOJMaMuIHBIE CHHTETHYECKUE BOJIOKHA.

[Ipumenenue u nomyyernre aMuHoB. [lonydenne amunoB. Pabotel H. H. 3ununa.

AMuHOKHUCTOTHL. [loHsITHE 00 aMUHOKHCIOTaX, WX KIacCHPUKAIHUSI U CTPOCHUE.
Ontuueckas wu3zoMepus [J-amuHOKHCIOT. HoMeHknIaTypa aMUHOKHUCIOT. JIBOWCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCJIOT M €€ NpuuuHbl. bunosspueie noHbl. Peakuuun
koHgeHcauuu. [lentunnas cBsizb. CHHTETHYECKHE BOJIOKHA: KalpoH, 3HaHT. Kiaccudukanus
BOJIOKOH. [lonmyyeHne aMUHOKHUCIIOT, UX TPUMEHEHUE U Ouosioruyeckas (yHKIIHsL.

benku. benku kak mnpuponHsie mnoiuMmepsl. llepBuuHas, BTOpUYHAsA, TPETUYHAS H
YETBEPTUYHAS CTPYKTYphl OenkoB. DUOpWIUISpHBIE W TIOOYIsSpHbIE Oenku. XUMHUYECKHE
CBOMCTBa O€JIKOB: TOpeHHUE, JeHATypalus, TUAPOJIN3, KayeCTBEHHbIE (IIBETHBIC) pPEaKIIMHU.
buonorunueckue ¢ynkuuu OeIKoB, WX 3HadeHHE. benku kak KommoHeHT nuiy. [IpoGiema
0ETKOBOTO TOJIOJJAHUS U ITyTU €€ PELICHUS.

JeMoHCTparmu

du3nyeckue CBOWCTBA METUJIAMUHA: arperaTHoe COCTOSIHME, IIBET, 3arax, OTHOLIEHUE K
BoJie. ['openne MmeTunamuHa.

B3aumopelicTBue aHuIMHA U METUJIAMHHA C BOJIOM M KucioTaMu. OKpaliMBaHUe TKaHEH
AQHWJIMHOBBIMH KPACUTEIISIMH.

OO6HapyxeHue (QyHKIMOHAIBHBIX TPYII B MOJIEKYJIaX aMHHOKHCIOT. HelTpanuzarms
IeJI0YH aMUHOKHUCIIOTOH.

HefiTpanuzanus KUCIOTE aMUHOKUCIOTOM. PacTBOpeHne u ocaxaeHue OelKoB.

JIaGopaTopHbIE OMBITHI

N3roToBnenne mapoCTEp>KHEBBIX M OOBEMHBIX MOJIENEH H30MEPHBIX aMHHOB.
PactBopeHue 6enkoB B BOJIE U UX KOATYIISIIHSL.

OO6HnapyxeHue 6eiKa B KypUuHOM SHIE H MOJIOKE.

[IpakTudeckue 3aHATHS

OO6pazoBanue coneli anunuHa. bpomupoBanue anunuHa. OOpazoBaHHe COJNEH TIUIUHA.
[Tonyuenue meaHo# conu raunuHa. Jlenatypaius 6enka. [[BeTHbie peakiuy OenKoB.

12, Azomcodeprcawue zemepoyuriuueckue coeOuHeHus.
Hykneunogvie kuciomul

Hyknennosble kucimoTel. HykI€MHOBBIE KHUCIOTBI KaK IPUPOAHBIE  IOJIMMEPSI.
Hyxneotunsl, ux crpoenue, npumepsl. AT® u AJID, nx B3auMonpeBpallleHue U poJib ITOrO
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npouecca B npupoje. [lonsarue JHK u PHK. Crpoenne [IHK, ee mepBuunas u BTOpUYHAs
ctpykrypa. Paboret @. Kpuka u JI. Yorcona. KoMrmneMeHTapHOCTh a30THCTBIX OCHOBAHUHU.
Perumukanust IHK. Ocob6ennoctu crpoenuss PHK. Tunet PHK u ux Guonoruueckue QyHKIUH.
[Tonsitrie o TponyHoM kojie (kogoHe). buocunTes Oenka B )KUBOH KieTke. [ eHHAss MHKEHepHs U
ouotexnosorus. TpancreHHbie GOPMBI pacTEHHUH U )KUBOTHBIX.

JlemoHCcTpanmu

Mogenn MOJEKyln BaXXHEHIIMX TreTepolMkiIoB. Koyuiekuuss TIeTeponuKINYEeCKUX
coeMHEeHUN. /[leficTBHe pacTBOpa NMPHUAMHA HAa HMHAMKATOp. B3ammopnelcTtBue nupuavHa ¢
COJISTHOM KMCIJIOTOM.

Mogens mosekynsl [JIHK, nemoHcTpanus nmpuHuuna KOMINIEMEHTAPHOCTH a30THCTBIX
OCHOBaHUM.

OO6pa31bl IPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (POPM pacTeHU U )KMBOTHBIX. JIekapcTBa
U IIpernapaThbl, U3rOTOBJIEHHBIE METO/IaMU T€HHOM MHKEHEPUU U OMOTEXHOJIOTUH.

JlaGopaTopHBIi OTBIT

N3roTtoBnenne 00beMHBIX U IIAPOCTEPKHEBBIX MOJIENEH a30TUCTBIX I€TEPOLIUKIIOB.

13. buonozuuecku akmugHnvle coeOUHEHUA

®epmenThl. [lonsTHE 0 (epMeHTaX Kak O OMOJOrMYECKHMX KaTaiu3aropax OelKoBOU
npupossl. OCOOCHHOCTH CTPOCHHMsI W CBOWCTB B CPAaBHEHHMM C HEOPraHUYECKUMU
karanuzaTopamu. Knaccuduxamus pepmenToB. OCOOCHHOCTH CTPOSHHUS U CBOUCTB (DEPMEHTOB:
CEJICKTUBHOCTH M 3(P(HEKTUBHOCTh. 3aBUCUMOCTh aKTHBHOCTH (DEPMEHTOB OT TeMIiepaTypsl U pH
cpenbl. 3HaueHrne (PepMEHTOB B OMOJIOTHH ¥ IPUMEHEHHE B TIPOMBIIILIEHHOCTH.

Butamunbl. Tlonstue o ButammHax. Ux xnmaccuduxamus u obo3znauenue. Hopma
noTpebseHus BUTaMUHOB. BomopactBopumbie (Ha mpumepe ButamuHoB C, rpynmsl B u P) u
KUpopacTBOpuMbIe (Ha mpuMepe BUTaMuHOB A, D u E). ABUTaMHUHO3bI, TUTIEPBUTAMUHO3BI U
TUIIOBUTAMUHO3BL, UX MPO(PUIAKTHKA.

l'opmonbl. TloHdaTHe o0 TrOpMOHaX Kak OHOJIOTUYECKHM aKTUBHBIX BEIECTBaX,
BBITIOJIHSAIOUINX SHAOKPUHHYIO PETYIALNIO KU3HEIEATEIbHOCTH opranu3MoB. Kiaccuduxarms
TOPMOHOB: CTEPOUbl, MPOU3BOJAHBIE AMHUHOKHUCIIOT, MOJUIMENTHAHbIE U OEIKOBbIE TOPMOHBI.
OTtnenbHbIE PEACTABUTENM: 3CTPAANOII, TECTOCTEPOH, HHCYJIMH, aIpEHAJIMH.

JlexapctBa. [loHsiTHE O JNEekapcTBax KaKk XMMHOTEpaneBTUYECKUX mpenapartax. Kparkue
HWCTOPUYECKUE CBEJICHHUS O BO3HUKHOBEHMHM M Pa3BUTUU XUMHUOTEpANMH. ['pynmbl JeKapcTB:
cyabamMuapl  (CTpenTonua), AaHTHOMOTHUKHM (MCHHWIWIUIMH), aHTUIUPETHKA (ACIHPHUH),
aHaJIbreTUKU (aHaJbIWH). MexaHu3M JEWCTBHUS HEKOTOPBIX JIEKAPCTBEHHBIX IPENaparos,
CTPOCHHE MOJIEKYJ, IPOrHO3UPOBAHUE CBOMCTB HAa OCHOBE AHAIM3a XMMHUYECKOTO CTPOEHUS.
AHTHOMOTUKH, UX KIAacCHU(pHUKAIUS MO CTPOEHUIO, TUMYy M CHEKTpy AeiicTBus. be3omacHbie
CHocoObI MPUMEHEHUS, IEKapCTBEHHBIE (DOPMBI.

JemoHcTpanuu

CpaBuenue ckopoctu pasnoxkenuss H202 mon geiictBuem ¢epMeHTa KaTanasbl U
Heoprannueckux karanuzaropos: KI, FeCl3, MnO2.

OO0pa31bl BUTAMUHHBIX [TPEapaToB.

[TosmBUTaMUHBI.

Nnmoctpanuu dororpaduit KUBOTHBIX C pa3iMUHbIMUA (popMamMu aBUTaMUHO30B. [lnakar
C Uu300paKeHHeM CTPYKTYpPHBIX (GOpMyNl  O3CTpaauoia, TECTOCTEpOHa, aJpeHaNIMHA.
B3aumopeiictBue aapenanuna ¢ pactsopom FeCl3.

benkoBas mpupoaa nHCyIrHA (LIIBETHAS PEAKIIHs Ha OCIKH).

[Mnakatel wiu KomorpamMmbl C  (dopMylaMud amuaa Cylb()aHUIOBOM  KHUCIOTHI,
TUTUIPO(HOITUEBON U JTOKHOU AUTHAPOPOTUEBON KUCIOT, OCH3WITICHUIIUIUTUHA, TeTPAIIMKINHA,
nedoTakcuma, aclupuHa.

JIaGopaTopHBIE OMBITHI

HcneiTanne pacTBOPUMOCTH aJ[peHaTWHa B BOJAE M COJISTHOM Kucinote. OOHapyKeHHe
acTIHpUHA B TOTOBOM JIEKAPCTBEHHOH (opMme.
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[IpakTrueckue 3aHATHS

OOnapyxeHue BUTaMHHAa A B mojcoiHeyHOM Macie. OOHapyxenue ButamuHa C B
sg01109HOM coke. OnpeneneHre BUTaMuHa D B ppIObeM KUpe WM KYPHHOM JKEITKE.

JlelictBue aMMJIO3bI CIIFOHBI Ha KpaxMall. JleMCTBHE INEruaporeHasbl Ha METUIEHOBBIN
cuHuil. JleiicTBHE KaTanas3bl HA IEPOKCU BOJIOPOIA.

AHanu3 JeKapCTBEHHBIX IpEenapaToB, IMPOU3BOJHBIX CAIMLUIOBOM KHCIOTHI. AHaIu3
JIEKapCTBEHHBIX IPENapaToB, IPOU3BOIHBIX M-aMHHO(EHOIA.

2. O0mas 1 HeopraHu4vecKass XUMMs

2.1. Xumua — nayka o eeuyecmeax

CocraB BemiecTBa. XuMHYeckue 3iaeMeHTbl. CrocoObl CyIIECTBOBAHUS XUMHYECKHX
AJIEMEHTOB: aTOMBI, MIPOCThIE U CIIOKHBIE BEllecTBA. BelecTBa MOCTOSIHHOTO M MEPEMEHHOIO
cocTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BeLIECTB. BeliecTBa MOJIEKYASIPHOTO U HEMOJIEKYISIPHOTO
ctpoeHusi. CrnocoObl OTOOpaXK€HHs] MOJIEKYJ: MOJIEKYJSIpHbIE U CTPYKTYypHBbIE (OPMYIIBI;
mapocTepKHEBbIE M MaciiTaOHbIe mpocTpaHcTBeHHbIE (CTioapTa— bpurieda) Moaenu MoJIeKyil.

N3mepenue BemectBa. Macca aTOMOB M MoJieKyJl. ATOMHasi equHuIa Macchl. OTHOCH-
TCJIBHBIC aTOMHAasA U MOJICKYJIsIpHasd MacCChI. KommuectBo BCIICCTBA U €AUHHUIILI €0 U3MCPCHUA:
MOJIb, MMOJIb, KMOJIb. HHciio ABorajzipo. MoJisipHast macca.

ArperaTHble COCTOSIHUA BellecTBa. TBepoe (KpUcTalmnueckoe U aMop(dHoe), )KUIKoe U
ra3oo0pa3Hoe arperaTHble COCTOSIHUA BellecTBa. 3aKOH ABOTaJpo U ero cieacTBus. MospHbIi
00BeM BeIeCTB B Ia3000pa3HOM cocTOsSHUU. OObeIUHEHHBIH Ta30BbIil 3aKOH U YpaBHEHHE
MenneneeBa— KnanelpoHa.

Cwmecu BemiecTB. Paznuuus Mexay cMecsiMU U XUMUYECKUMU COeTUHEHUsAIMHU. MaccoBast
1 00bEeMHas J10JI1 KOMIIOHEHTOB CMECH.

JleMoHCTparmu

OMNBITHI, WIITIOCTPUPYIOITNE 3aKOH COXpaHEeHUs Macchl BemecTB. Habop mMoeneit atomMmoB
U MOJIEKYIL.

HexkoTtopsie BemecTBa KommuecTBOM B 1 MoJib. MoiesTs MOJISIPHOTO 0ObeMa ras3os.

[IpakTuueckue 3aHATUS

WzrotoBnenne Mojened MOJIEKYJd HEKOTOPBIX OpPraHMYeCKMX W HEOPraHMYeCKHX
BEIIECTB.

Ounctka  BemecTs  (uIbTpOBaHMEM W JucTwuinued.  OuucTka — BEIIECTB
HepeKpUCTaIIN3aUeH.

2.2. Cmpoenue amoma

ATOM — cnoxHas yactuua. JlokazarenbCTBa CII0KHOCTH CTPOEHHUS aToMa: KaTOJIHbIE U
pEHTTreHOBCKHUE Ty4H, (0TOd(h(DEKT, paInoaKTUBHOCTD, JIEKTPOIIHU3.

[Inanerapnas wmoxenr aroma . Pesepdopnma. Crpoenue atoma mno H. bopy.
CoBpeMeHHbIE MTPEACTABICHHS O CTPOCHUH aroMa. KopimycKyiasipHO-BOJIHOBOW Jyalau3M YacTHUIL
MHKpPO- MUpa.

CocraB atoMHOTO siipa. HyknoHbI: TIPOTOHBI U HEUTPOHBI. M30TONBI M HYKIIUIBI.

Y CTOMUUBOCTS sA1IEP.

DnekTpoHHas o0osiouka aToMoB. [loHATHE 00 SJEKTPOHHOW OpOUTANU U DIEKTPOHHOM
obnake. KBaHTOBBIE umcna: TIaBHOE, OpOHWTambHOE (MOOOYHOE), MAarHUTHOE W CIUHOBOE.
Pacnipenienienne »IEKTPOHOB MO SHEPreTUYECKHM YPOBHSM, TMOIYPOBHSIM M OpOHUTANIsAM B
COOTBETCTBUHU C IMPUHLMIIOM HaUMEHbIIEW >Hepruu, npuHunom llaynu u npasunom ['yHpa.
DNEeKTPOHHBIE KOH(UTYPAIIMH AaTOMOB XHMHYECKUX JIEMEHTOB.

BasieHTHBIE BOBMOKHOCTH aTOMOB XUMUYECKUX 3JIEMEHTOB.

DJIEeKTPOHHAS KITACCU(PHUKAIIMS XUMUYECKHUX JIEMEHTOB: s-, P-, d-, f-aiemeHTHI.

JleMmoHcTpanyu

Do1oddexT.
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Monenu opOuTaineil pa3anuHoOi (GOPMEI.

JIabopaTOpHBIi OIBIT

HabOmioenne CreKTpoB UCHYCKAHHUS ¥ TOMJIONICHHS] COCOUHEHHA XUMHUYECKUX
3JIEMEHTOB C MIOMOIIBIO CIEKTPOCKOTIA.

2.3. Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema
xumuueckux snemenmos /l. U. Menoeneeea

OTKpBITHE TIEPHOIMYECKOTO 3aKoHA. [IpenrnochlIku: HakoIUIeHHE (DaKTOJIOrHYe- CKOTro
MaTepuana, pabotsl mpemmectBeHHUKOB (M. B. [leOepeiinepa, A. 3. Illlankyprya, Jx. A.
Heronennca, JI. FO. Meitepa), cwe3n xumukoB B Kapncpys, nuunocthweie kadectBa J[. U.
MenneneeBa. Otkpeitre J[. . MenaeneeBsiM [lepuoandeckoro 3akoHa.

[Tepuoanueckuit 3akoH U cTpoeHue atoma. M3oromnsl. CoBpeMEHHOE TOHSITHE XUMUYE-
cKoro 3xemMeHTa. 3akoHoMmepHocTh I'. Mosnu. CoBpemenHas ¢opmynuposka [lepuonnyeckoro
3akoHa. [lepuoanueckas cucreMa u crpoeHue aroma. @U3NMUECKHil CMBICI TTOPSAIKOBOTO HOMEpPA
AJIEMEHTOB, HOMEPOB TPYIIbl U mepuoda. I[lepumoanueckoe M3MEHEHHE CBOWMCTB DIIEMEHTOB:
paauyca aroma; OJHEPruyd MOHU3AIUH; JIIEKTPOOTpHUIATeNIbHOCTU. [IpUYMHBI W3MEHEHHS
METAJUTMYECKUX U HEMETAJUTMYECKUX CBOWCTB JIEMEHTOB B TPYINaX W MEPHUOJaX, B TOM UYUCIIE
Oonpmux W cBepxOoypiuX. 3HaueHue llepuommyeckoro 3akona u [lepuoamdeckoil CUCTEMBI
xuMuueckux snemMeHtoB [[. M. MenneneeBa juisi pa3BUTHS HAyKd M NMOHUMAHUS XUMHYECKOU
KapTHUHBI MUpA.

JlemoHCcTpamu

Paznuunsie BapuanThl Tabauis! [leproauueckoit cucteMbl XuMuueckux snemeHTos /1. W.
Meunneneena.

OO0pa31el MPOCTHIX BEMIECTB OKCHUIOB U THAPOKCHI0B nemeHToB 11 mepuona.

JlaGopaTopHBIi OMBIT

CpaBHEHME CBOMCTB MPOCTHIX BEIIECTB, OKCUIOB U TUIPOKCHUIOB 3iieMeHTOB III mepuona.

2.4. Cmpoenue eeujecmea

[ousitTie 0 XMUMHUYECKON CBs3u. THIBI XMMHYECKHX CBs3€i: KOBAJCHTHAs, HOHHas,
METaUTMIECKasi U BOJOPOTHAS.

KoBaneHTHast XuMu4ecKasi CBsi3b. JIBa MexaHm3Ma 00pa3oBaHusi 3TOH CBsI3U: OOMEHHBIN 1
JIOHOPHO-aKIenTOpHbIA. OCHOBHBIC MapaMeTPbl 3TOTO THUIMA CBSB3U: JJIMHA, HPOYHOCTB, YrOJ
CBS3M WM BaleHTHBIH yroin. OCHOBHBIC CBOMCTBa KOBAJICHTHOM CBS3U: HACHIIICHHOCT,
HOJISIPH3YEMOCTh U HPOYHOCTh. DIEKTPOOTPHUIIATEIBHOCTh M KIACCH(UKAIUS KOBAICHTHBIX
CBsI3€il 10 ATOMY MPU3HAKY: MOJISIPHAs U HEMOJSIPHAS KOBAICHTHbIC CBs3U. [10JAPHOCTD CBA3H U
HOJISIPHOCTh MOJIeKYJbl. Croco0 MepeKphIBaHUs 3JICKTPOHHBIX OpOUTATIeH M KiacCHU(UKAIUs
KOBAJICHTHBIX CBSI3¢d MO 3TOMY Mpu3HaKy: [J- u [J-cBsa3u. KpaTHOCTh KOBAJICHTHBIX CBSI3€H U
KIacCH(UKAIMS MX [0 3TOMY MPU3HAKY: OJWHAPHbIC, TBOMHbBIC, TPOWHbIE, MOTYTOPHBIC. THIIBI
KPUCTAJUTMYECKUX PEIIETOK Y BEHIECTB C JTUM THIIOM CBSI3U: aTOMHBIC U MOJICKYJSPHBIC.
DdusryecKre CBOMNCTBA BEIIECTB C STUMH KPHCTAUTHYCCKUMHU PEIIETKAMH.

Nonnast xumudeckasi cBsi3b. KpaitHuii ciiydaii KOBAICHTHOW MOJISIPHON CBsI3U. MexaHu3m
oOpa3oBaHusi MOHHOW CBs3U. MOHHBIE KPHCTAUIMYECKHE PEHICTKH W CBOWCTBA BEIIECTB C
TaKMMH KPHCTAJIIAMHU.

Merasnniyeckast XuMu4eckast cBsizb. OcoObIil TUIT XUMHUYECKOW CBSI3H, CYIIECTBYIONIHIA B
MeTa/ulaX U cIuiaBax. Ee OTIMYMsl U CXOJACTBO C KOBAJICHTHOW M MOHHOH cBs3smu. CBoiicTBa
METaJUTMYECKOi CBs3U. MeTainyecKie KPUCTAUIMYECKHE PEIISTKH M CBOMCTBA BEIIECTB C
TaKMMH KPHCTAJIIAMHU.

BomoponHass xumuueckas CBsi3b. MexaHW3M 00pa3oBaHHs Tako cBs3u. Ee
KIaccuUKAMs:  MEKMOJCKYJIIpHAsS W BHYTPHUMOJICKYJISIpHAs ~ BOJOPOJHBIC  CBSI3H.
MoutekynspHble KPUCTAJUTMUECKUE PEIISTKH IS JTOro Tuma cBsi3u. Du3nueckue CBOWCTBA
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BEILIECTB C BOJOPOJHOHN CBsI3bl0. brosiornueckas pojb BOJOPOJHBIX CBS3€M B OpraHu3aluu
CTPYKTYp OHOIIOJIMMEPOB.

Enunas npupojna XMMHUYECKMX CBA3CH: HaJMYME pa3IMYHBIX THUIIOB CBA3EH B OJHOM
BELIECTBE, IEPEXO0] OJHOI0O TUIIA CBSI3U B IPYrOM U T. II.

KommuiekcoobpazoBanue. [lonarne o KOMIUIEKCHBIX coeanHeHHsX. KoopanHanmoHHOE
YHCII0 KOMIUIEKCOOOpa3oBarens. BHyTpeHHsAs u BHemHsAs cdepa komiiekcoB. Homenkiatypa
KOMIUIEKCHBIX coelMHeHM. VX 3HaueHne.

JlemoHCcTpanmu

Monenu MOJeKy pa3IudHON apXUTEKTYPHI.

Mogenu #3 BO3AYIIHBIX HIAPOB MPOCTPAHCTBEHHOTO PACHOJIOXEHUs sp-, SP2-, Sp3-
THOPHUIHBIX OpOUTATICH.

Monenu kpucTaNIMYecKUX pereTok painydoro tuna. Moaenu monekyn JIHK u Genka.

JlaBopaTopHbIE OTIBITHI

B3aumoneiicTBue MHOTOaTOMHBIX CHUPTOB C (DEIMHIOBOW XKUAKOCThIO. KauecTBeHHBIE
peakuuu Ha MoHbl Fe2+ u Fe3+.

2.5. Ilonumepuol

Heoprannueckne mnommmepsl. Ilosmmepbl — mOpocTele  BeHIeCTBA € aTOMHOM
KPUCTAJIJIMYECKON PEIIeTKOM: aJuIOTPOIHbIE BUJIOU3MEHEHUSI yriiepoa (anmas, rpadur, kapouH,
¢bymiepeH, B3aMMOCBSI3b THOpUIM3aLUKM OpOUTAe y aTOMOB yIjiepoja ¢ MpOCTPaHCTBEHHBIM
CTpPOEHUEM AJUIOTPOIHBIX MOAM(PUKAIUI); CEIEeH U TeJULyp LernoueyHoro crpoenus. [lomumepst
— CIIO)KHBIE BEIIECTBA C ATOMHOW KPUCTAUIMYECKOW pEIIETKOW: KBapl, KpPEMHE3EM
(IMOKCHHBIE COEMHEHUSI KPEMHHUS), KOPYH]I (OKCHJ] aJIOMUHUS) U aJIFOMOCUJIMKATHI (I10JIEBbIE
IITIAThI, CIIIO/A, KaoJMH). MuHepansl U ropHbeie mopoasl. Cepa muractuueckas. MuHepalbHOE
BOJIOKHO — acOecT. 3HaueHHe HEOPraHWYECKUX MPUPOIHBIX IOJIMMEPOB B (POPMUPOBAHUU
OJIHOM M3 T€0JIOTHYECKUX 000JI09eK 3eMIId — JIUTOC(HEPHI.

Oprannueckue nonumepbl. CrnocoObl UX MOJIyYEHMs: peaklUM IOJMMEpPHU3aLUuu U
peakuuu NOJIMKOHAeHcauuu. CTpPyKTypbl IOJMMEDPOB: JIMHEWHBIC, PAa3BETBICHHBIE U
IpOCTpaHCTBEHHbIE. CTPYKTypUpOBaHUE IOJMMEPOB: BYJIKaHM3allUsg KaydyKoB, IyOJeHHE
0€JIKOB, OTBEPIKJICHHE IOJIMKOHICHCAIIHIOHHBIX IOJUMEPOB.

Knaccugukanus noinuMepos Mo pa3IMyHbIM IPU3HAKaM.

JeMoHCTparmu

Komnekuuu miactmace, KaydykoB, BOJIOKOH, MUHEPAJIOB ¥ TOPHBIX Iopoa. MuHepaiabHOe
BOJIOKHO — acOecT — M U3JIeJIUs U3 HETo.

Mogenu monekyn 6enkos, JIHK, PHK.

JIaGopaTOopHbIE OMbBITHI

O3nakomiieHHE ¢ OOpa3liaMu IJJaCTMAcC, BOJIOKOH, KaydyKOB, MMHEPAJIOB U TOPHBIX
IOPOA.

IIpoBepka 1utacTMacc Ha 3JIEKTPUYECKYH) INPOBOJAMMOCTb, I'OPHOYECTb, OTHOLIEHUE K
pacTBOpaM KHUCJIOT, IIEI0YEH U OKUCIUTEIEH.

CpaBHEHHE CBOWMCTB TEPMOPEAKTUBHBIX M TEPMOIUIACTUYHBIX ItacTMacce. Ilomyuenue
HUTEH U3 KallpOHOBOM WJIM JIABCAHOBOW CMOJIBI.

OOHapyxeHHe XJIopa B NOJIMBUHUIXJIOPUIIE.

2.6. Jucnepcuvle cucmemut

[MousiTHe 0 qUCTEPCHBIX cucTeMax. Kiaccudukaus TMCIepCHBIX CHCTEM B 3aBHCHMOCTH
OT arperaTHOro COCTOSIHHS JUCIIEPCHOHHOM Cpe/bl U TUCIEPCHOM (asbl, a TaKkKe M0 pasMepy ux
vacTuil. ['pyOOIHMCIEPCHBIE CHCTEMBI: 3MYIbCHH M CYCIEH3UWH. TOHKOIMCIIEPCHBIE CHCTEMBbI:
KOJUIOM/IHBIE (30JIM U TeNM) U UCTUHHBIE (MOJIEKYIISIPHbIE, MOJIEKYISIPHO-MOHHbIE ¥ HOHHBIC).
Sddexr Tunmans. Koarymsamus B KOJUIOHIHBIX pacTBopax. CHHEPE3UC B TeisiX.

3HavyeHre JUCIEPCHBIX CHCTEM B XKHUBOW M HE)KHMBOW TPHUPOJE W MPAKTHUECKOMN JKH3HU
YeoBeKa. OMYIBCHH W CYCIICH3WH B  CTPOUTENBCTBE, MHUIIEBOM W MEIUI[HHCKOM
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IIPOMBIIIJIEHHOCTH, KOCMETHUKE. buosormueckue, MEIUIUHCKHE MU TEXHOJOIMYECKHE 30JIH.
3HaueHue rejieidl B OpraHu3aluy XKUBOM MaTepuu. buosiormyeckue, NUILEBbIE, MEIULUHCKUE,
KocMmetnyeckue renu. CuHepesnuc Kak (axTop, ONpEeAeSIIOIUN CPOK MOJHOCTH MPOIYKIHUU Ha
ocHoBe reneil. CBepThIBaHNE KPOBH KaK OMOJIOTUYECKUN CHHEPE3HC, €r0 3HAUCHUE.

JlemoHCcTpanyu

Buibl tucnepcHbIX CUCTEM U UX XapaKTepHbIE IPU3HAKU.

[IpoxoxeHue yda cBeTa 4epe3 KOJUIOMIHBIE U HCTUHHBIE pacTBOPHI (3 dext Tunmans).

JlaBopaTopHbIE OTIBITHI

[Tomy4yeHue cycrieH3un cepbl 1 KaHU(POIIH.

[Tonyuenue 3MyabCUM PaCTUTEIBLHOTO Maciia U OeH301a.

[Momy4yenue 3015 kpaxmana. [loydenne 30515 cepbl U3 THOCYIb(AaTa HATPHSL.

2.7. Xumuueckue peaxyuu

Knaccudpukanuss XuMUYECKHMX pPEAKIUil B OPraHMYecKOd M HEOPraHWYECKOW XHMMH.
[TonsTe o xumuYeckoi peakuuu. Peakuuu, naynme 0e3 M3MEHEHUs KaueCTBEHHOTO COCTaBa
BEILIECTB: aJUIOTPONMM3alusl W u3oMepu3anus. Peaknuu, uaymue ¢ HM3MEHEHHEM COCTaBa
BEILIECTB: 0 YHUCIYy M XapakTepy pearupyromux U oOpa3yroUIuxcs BeIIeCTB (pa3sioKeHus,
COEIMHEHUS, 3aMellleHus, OOMeHa); IO U3MEHEHHUIO CTENeHEeH OKHUCIEHHUS JJIEMEHTOB
(OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE W HEOKHCIUTENbHO-BOCCTAHOBUTENbHBIE DPEAKIHMH); TI0
TerioBoMy 3 dexTy (3K30- U IHAOTEpMHUUYECKHE); MO (a3e (roMO- U TeTeporeHHbIe); MO Ha-
npaBieHnt0 (0OpaTUMbIE W HEOOpAaTUMBIE); TI0 MCITOJIH30BAHUIO KaTaIn3aTopa (KaTaaTuTHISCKUE
1 HEKaTAIUTUYECKHUE); 10 MEXaHU3MY (paJrKaJIbHbIE, MOJIEKYJISIPHbIE U HOHHBIE).

BeposiTHOCT TpoTEKaHUsT XUMHMYECKUX peakuuid. BHyTpeHHsST 3Heprusi, SHTaIbIHSL.
TennoBoit »ddekT xumuueckux peakuuii. Tepmoxumudeckue ypaBHeHus. CraHmapTHas
SHTAIBIUS peakuuii 1 0OpazoBanus BemiecTB. 3akoH ['. . I'ecca u ero cnenctBus. DHTpomIHSI.

CkopocTth xumMuueckux peakuuil. [Tonsatne o ckopoctu peakiuid. CKOpOCTh TOMO- U
reTepOreHHOM peaklu. JHEPrus aKTUBAIUU.

@akTOpbl, BIMSAIOIMIME HAa CKOPOCTh XMMHUYECKOW peakuuu. Ilpupoma pearupyronmx
BemecTB. Temmeparypa (3akoH Bant— T'odda). Konmentpanms. Katanuzaropsl W karamus:
FOMO- M TE€TEpOT€HHBbIH, MX MeXaHU3Mbl. DEpMEHThbl, UX CpPAaBHEHUE C HEOPraHUYECKUMHU
KaTaJin3aTOpaMH. 3aBUCUMOCTb CKOPOCTH pEakUUd OT TOBEPXHOCTU COINPUKOCHOBEHUS
pearupyromux BeIeCTB.

OO6paTuMOCTh XUMUYECKHX peakiuil. Xumuueckoe paBHoBecue. [loHsATHE 0 XUMUYECKOM
paBHOBecHM. PaBHOBeCHbIE KOHUEHTpauuu. JIMHAMHUYHOCTE XUMHUYECKOIO PABHOBECHUS.
@akTophl, BIMSIOLNIME HAa CMEIICHHE DPAaBHOBECHUS: KOHUEHTpPALMs, IaBJICHUE, TeMmIlepaTypa
(mpuaImn Jle [larense).

JemoHcTpanuu

[IpeBpamenue kpacHoro Qocdopa B Oenblif; kucmopoaa B 030H. Moxenu OyraHa u
n300yTaHa.

[Tonyyenue kucnopoia U3 Nepokcua BOAOPOIa U BOJbI; IErUApaTalns 3TaHoa.

Henouka npespamenuii P [J P O [J H PO ; cBoiicTBa yKCYCHOW KUCJIOThI; pEaKIUH,

25 3 4

uaymue c oOpa3oBaHHMEM OCaJaKa, ra3a M BOJbI; CBOWCTBA METAJJIOB, OKHCJIECHUE
anbJETu/a B KUCIOTY U CIIUPTA B albJAETU/L.

Peakuum ropeHus; peakuMM SHAOTEPMHUUYECKHME HA IPUMEPE pEaKUUU Pa3IoKEHUs
(3TaHONa, KATUIHOM CEeTUTPhI, OMXpOoMaTa aMMOHUS) U IK30TEPMUUYECKUE HA TIPUMEPE PEaKIIHii
coenuHeHUs (oOeclBeuMBaHWEe OpPOMHOW BOJBI M PAacTBOpa IMepMaHraHaTa Kalus ATHIICHOM,
ranieHue U3BECTH U Jp.).

B3aumopeiicTBue IMHKAa € pacTBOpPaMU COJISHOM M CEPHOM KHUCIOT TPU Pa3HbIX
TEMIIEPATYPAX, Pa3HBIX KOHIEHTPALUAX COJSHOM KHUCIOTHI; pa3jIoKEHUE MEPOKCUAA KUCIOpOoIa
¢ nmomouibio okcyaa Mapranua (IV), kaTamasel CbIporo mMsica U CbIporo Kaproders.
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B3aumopelictBue I1MHKA pas3MYHONM IOBEPXHOCTH (IIOpOILIKA, IbUIM, T[paHyl) C
KHUCJIOTOM.

Mogenb «KHISIIETo CIos.

Cwmemenue paBHoBecus B cucteme: Fe3+ + 3 CNSL U Fe(CNS) ; omblIeHHE )KUPOB,

peaKkuu STeprUPUKAINH.

3aBUCUMOCTb CTENEHU DJEKTPOJIUTUYECKOM JUCCOLMALUU YKCYCHOM KHCIOTBI OT
pa3baBicHHS.

CpaBHenue cpoiictB 0,1 H pacTBopoB cepHOl M CEpHUCTOM KHUCIOT; MYpPaBbUHOW U
YKCYCHOM KHCJIOT; TMIPOKCHUJIOB JINTHUS, HATPUS U KaJlus.

JlaBopaTopHbIE OTIBITHI

[lonyuenue kuciaopoaa pasjokKEHHUEM IMEPOKCHAAa BoJopojaa U (WIKM) NepMaHraHaTa
KaJusl.

Peakuuu, maymue c oOpa3oBaHMEM oOcajika, ra3a WIM BOJBI JUISI OPraHUYECKUX U
HEOPraHUYECKUX KHUCIIOT.

2.8. Pacmeopui

[Tonsatue o pactBopax. DUBHKO-XUMHYECKas TPUPOJA PACTBOPEHHS W PACTBOPOB.
B3aumogeiicTBue pacTBOpPHUTENsT W PAacCTBOPEHHOTO BEIIECTBA. PacTBOPUMOCTH BEMIECTB.
CriocoObl BBIp@KEHUS KOHIIEHTPAIIMM PACTBOPOB: MAacCCOBasi JIOJISI PACTBOPEHHOTO BEIIECTBA
(npo1ieHTHAs ), MOJISIPHASL.

Teopust BHEKTPOIUTHYECKON AMccOManud. MeXaHW3M JHCCOIMAlMM BEHIECTB C
pa3IUYHBIMU THITAMH XUMUYECKUX CBs3ei. BKiaa pycCKuX y4eHBIX B pa3BUTHE MPEICTaBICHUIN
00 »mekTponuTHUeckoi aucconuanur. OCHOBHBIC TOJOXKEHUS TEOPUU DJIEKTPOJIUTUUECKON
muccounanuu. CreneHp ANEKTPOJUTUYECKOW NOUCCONMalMi U (aKTOphl €€ 3aBUCHMOCTH.
CuibHBIE U CPETHUE DIIEKTPOJIUTHI.

Huccoumanua Boapl. Bogopomsbeii  mokazarens. Cpena  BOJHBIX — pacTBOPOB
3NEKTPOJIUTOB.

Peakuuu oOMeHa B BOJHBIX pPacTBOPaX IEKTPOJIUTOB.

I'maponu3 kak oOMeHHBIH mporiecc. HeoOpaTuMplii THUAPOIU3 OPraHUYECKUX U
HEOPraHUYECKNX COCAMHEHUH U €ro 3HaYEHUE B IIPAKTUYECKON JEATEIBHOCTH YEJIOBEKA.

OO6partumslii ruapoin3 cosied. CrymeHYaTbld THApoau3. [lpakThueckoe mpuMeHEHUE
TUAPOIIN3A.

l'unponus oprannyeckux BemiecTB (OENKOB, >KUPOB, YITIEBOJOB, IMOJIHHYKJICOTUIOB,
AT®) u ero OWOIOTHMYECKOE W TpakTUYeckoe 3HadyeHue. OMbLICHUE >XUpOB. Peakrus
TepuUKALIIH.

JemoHcTpauu

CpaBHEHHME HIIEKTPOINPOBOJHOCTH PACTBOPOB AJIEKTPOJUTOB. (CMEIIEHHE pPABHOBECHUS
JMCCOLIMAIINU CITA0BIX KHCIOT.

WNHnukatopel M HM3MEHEHHE UX OKpackd B pasHbIX cpenax. CepHOKUCHBIA U
(hepMEeHTaTUBHBII TUAPOIIN3 YTIEBOIOB.

I'unponus kap6oHaTOB, CyNb(HATOB U CUIMKATOB IIETOYHBIX METAJUIOB; HUTPATOB CBUHIIA

WJIY IUHKA, XJIOpUIa aMMOHHS.

JIaGopaTopHBIii ONBIT

XapakTtep AUCCOLMAIMYU PA3IUYHBIX THAPOKCUIOB.

[IpakTuueckoe 3aHsTHE

[IpuroroBienue pacTBOPOB pa3INYHBIX BUJOB KOHLIEHTpAIUU.

2.9. OkucnumenbHo-60CCHMAHOGUMEIbHbIE PEAKUUN.
Anekmpoxumuueckue npoueccol
OKHMCIIUTEILHO-BOCCTAHOBUTENbHEIE peakiuu. CTerneHb OKUCiIeHus. BoccraHoBUTEN M
okuciurend. OKHCIEHHME W BOCCTAHOBJICHHE. BaKHEHIIME OKHUCIUTENM W BOCCTAHOBHUTEIM.
BoccraHoBUTENBHBIE CBOWCTBA METAIOB —  MPOCTHIX  BemecTB.  OKUCIMTENbHBIE |
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BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAUIOB — TMPOCTHIX BellecTB. BoccraHoBUTENbHBIE
CBOMCTBA BEIIECTB, OOpPa30BaHHBIX »JJEMEHTAMHU B HH3IIEH (OTPULIATENBHOMN) CTENEHU
okucieHus. OKHUCIUTENbHBIE CBONCTBA BEHIECTB, OOpPa30BaHHBIX JJIEMEHTAMH B BBICIICH
(TOJIOKUTENIbHOM) CTeNeHu OKHcieHUus. OKHUCIUTENbHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA
BEIIECTB, 00Pa30BaHHBIX AJIEMEHTAMH B TIPOMEKYTOUHBIX CTEIICHSAX OKHCICHUS.

Krnaccudukaius OKHCIUTEIFHO-BOCCTAHOBHTEIBHBIX peakinuid. Peakinm MexxaToMHOTO |
MEXKMOJIEKYJIIPHOTO OKUCJICHUSI-BOCCTAHOBJIEHUs. Peakiiuu BHYTPUMOJIEKYIISIPHOTO OKHCIICHUS -
BOCCTaHOBJIEHUS. Peakiuun caMOOKHUCIIEHUI-CaMOBOCCTAHOBIIEHUS (AUCIIPOIIOPLIUOHUPOBAHUS).

Metoibl COCTaBIEHUSI YPABHEHUN OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX peakuuii. Metos
AJIEKTPOHHOTO Oananca. BimsHue cpenpl Ha NMPOTEKAHWE OKUCIMTEIBHO-BOCCTAHOBHUTEIHHBIX
IIPOLIECCOB.

XUMHYECKHE MCTOYHUKH TOKA. OJIEKTPOAHBIE TOTEHIMaNbl. Psn  cTaHmapTHBIX
ANIEKTPOJHBIX  TOTCHIMAIOB  (DJIEKTPOXMMHUYECKMM  psifi  HANpsHDKEHUHW  METalljIoB).
lNanpBanMYEeCKUE PIEMEHTHI M PUHIUIIBI UX pa0oThl. COCTaBlIeHNE TAIbBAHUYECKUX AIEMEHTOB.
OO0pa3oBaHue TAJBBAHUYECKUX Tap MPU XMMHUYECKUX Mpoleccax. ['allbBaHUYECKHE DIIEMEHTHI,
MPUMEHSIEMble B >KM3HU: CBUHIIOBAs aKKyMYJsTOpHas Oarapes, HUKEIb-KaJMHUEBbIE Oarapew,
TOTLJTUBHBIE DJIEMEHTHI.

DNEKTPOIN3 PaCIlJIaBOB M BOJAHBIX PACTBOPOB AIEKTPOIUTOB. [Iporiecchl, mpoucxoasimue
Ha KaroJie M aHoJe. YPaBHEHHS DIEKTPOXHUMHYECKHUX IMPOIECCOB. IJIEKTPOJU3 BOIHBIX
pPacTBOPOB C HWHEPTHBIMH JJICKTPOJAMHU. DJEKTPOJIU3 BOJHBIX PACTBOPOB C PACTBOPUMBIMH
anekTpoaamu. [IpakTruueckoe MpUMEHEHNE AIEKTPOIIN3A.

JlemoHCcTpamu

Boccranosnenue auxpomara kaiaus quHKoM. Boccranosnenue oxcuaa menu (11) yrinem u
BOJIOpoAOM. BoccTaHoBiieHre uxpoMara Kaiaus 3TUIOBBIM cCIUPTOM. OKUCIHUTENIBHBIE CBOMCTBA
A30THOM KHCIIOTBHI.

OxkwucIuTenbHbIE CBOMCTBA TUXpoMaTa Kaaus. [ aTbBaHHYEeCKUE JIEMEHTHI U OaTapenKH.

Dnexrpoiu3s pactBopa xmopuaa meau (11).

JlaGopaTopHBIE OTIBITHI

B3anmopelicTBie METaAIUIOB C HEMETAJIJIAMH, a TAK)KE C PAaCTBOPAMH COJIEH U pacTBOpaMu
KHCJIOT.

B3aumopeiictBue cepHOMl M a30THOM KHUCIOT € Meapto. OKHCIUTENbHBIE CBOMCTBA
Ie€pMaHraHaTa Kajus B pa3ju4yHbIX Cpeliax.

2.10. Knaccugpukayus eewgecmes. Ilpocmote eeuwecmea

Knaccudukanys HeOpraHmveckux BewlecTB. IIpocTeie M CI0KHBIE BemiecTBa. OKCHIbI,
ux knaccuukanus. [uapokcuasl (OCHOBaHMS, KHUCIOPOACOAEPIKAIINE KUCIOTHI, aM(pOTEPHBIE
rugpokcuanl). Kucnotel, ux kinaccudukamnus. OcHoBanus, ux Kiaccudukanus. Coli cpeaHue,
KHUCIIbIE, OCHOBHBIE M KOMILJIEKCHBIE,

Metamsl. I[TonoxeHne METAIOB B MEPHOIUUECKON CUCTEME M OCOOEHHOCTH CTPOEHHUS
ux aroMoB. IIpocTble BelIECTBA — METAIBL CTPOEHHE KPHCTAUIOB W METaIM4YecKast
XUMHUEeCKas CBsa3b. OOmme (uU3MYecKHe CBOMCTBA METAIOB UM HMX BOCCTAHOBHMTEIILHBIE
CBOMCTBA: B3aMMOJIEHCTBHE C HeMeTaulaMd (KHCJIOPOIOM, TajOr€HaMH, CEpOM, a30TOM,
BOJIOPOJIOM), BOJIOM, KHCIIOTAMH, PaCTBOPaMH COJI€H, OPraHWYECKMMH BEIECTBAMHU (CIIUPTaMH,
rajjoreHajkaHaMu, ()EHOJOM, KHCIOTaMH), menoyamu. OKCHIBI W THAPOKCHIBI METAIUIOB.
3aBUCHMOCTb CBOMCTB OJTHX COEIMHEHHMH OT CTEHEHEH OKHMCJIEHHS METAUIOB. 3HAa4YeHUe
METAJIIOB B TIPHPOJIE U KU3HHA OPraHU3MOB.

Kopposus metamios. [Toustue Koppo3un. XUMHUUECKash KOPPO3HUsL. DIEKTPOXUMHUIECKAs
Koppo3ust. CriocoObl 3aIUTHI METAIUIOB OT KOPPO3HH.

OOG1ie crocoObl MONyYEeHHsT METAILIOB. MeTaibl B IpUpojie. MeTayprus U ee BHJIBL:
OUPOTHAPO- M DIEKTPOMETAIUIYPTUs. DJIEKTPOJIM3 pPacIIaBOB M  PAacTBOPOB  COEIMHEHUI
METAJLIOB U €r0 MPAaKTHYECKOE 3HAUYEHHE.,
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Hemeramner. Tlonoxxenue HemetaywmioB B llepuoamueckoit cucteme, OCOOCHHOCTH
CTPOEHUS UX aTOMOB. DJIEKTPOOTPHULIATEIBHOCTb.

bnaroponHbie ra3pl. IEKTPOHHOE CTPOCHHUE aTOMOB OJIArOPOHBIX T'a30B U 0COOEHHOCTH
WX XUMHYECKUX U PU3NYECKUX CBOHCTB.

Hemerannel — mnpoctsle BemecTtBa. X aToMHOE M MOJIEKYJISPHOE CTPOEHUE HX.
Amnorponusi. XMMHYECKHE CBOMCTBA HEMETAIIOB. OKHUCIUTENbHBIE CBOWCTBA: B3aUMOJICHCTBUE
C MeTajlylaMHM, BOJIOPOJIOM, MEHEE JJIEKTPOOTPULIATEIbHBIMU HEMETAJIaMH, HEKOTOPBIMU
CIIOHBIMU BellleCTBaMH. BOCCTaHOBUTENbHBIE CBOMCTBA HEMETAJUIOB B PEaKLUUIX C (PTOpOM,
KHCJIOPO/IOM, CJIO’KHBIMH BEILIECTBAMU — OKHUCIIUTENISIMU (230THOW U CEPHOM KUCIOTAMHU U Jp.).

JlemoHCcTpanmu

Komnexmus «Kmaccudukanusi HEOpraHMYECKUX BEIIECTB» M 00paslbl MpeICcTaBUTENCH
KJIaCCOB.

Komnexkuus «Knaccuduxaiuss opraHMyeckux BeLIECTB» U 00pa3lbl INpeacTaBUTENeH
KJIaCCOB.

Monenu KpUCTaNINYECKUX PEIIETOK METAJIIOB.

Konnekuust MetanioB ¢ pa3HbIMH (PU3NUECKMMH CBONCTBAMU.

B3aumoneiicTBue auTHs, HaTPUsL, MATHUS U XKeJle3a ¢ KUCIOPOOM; IIET0YHBIX METaJIOB
C BOJIOH, criupTaMu, (DEHOJIOM; IIMHKA C PACTBOPAMHU COJITHOM M CEPHOM KHUCIIOT; HATPHUSI C CEPOH;
AIIOMHUHHUS ¢ HOJIOM; Keje3a ¢ PACTBOPOM MEIHOTO KYIopoca; allOMUHUS C PaCTBOPOM €KOTO
HaTpa.

OKcHIbI ¥ THIPOKCUIIBI XPOMA.

Koppo3zus MeTannoB B 3aBUCUMOCTHU OT YCIIOBUH.

3amuTa METaJIOB OT KOPPO3MM: O0pa3lbl «HEpXKaBEEK», 3aIUTHBIX IOKPBITHM.
Komnekuus pyn.

DJIEKTPOJIN3 PACTBOPOB COJIEH.

Mogenn KpUCTATMYECKUX PEIIeTOK Homda, anmMasa, rpaduta. Ammorporus ¢ocdopa,
Cepbl, KUCIOPOJa.

B3aumopelicTBue BOI0OpoOia ¢ KUCIOPOJOM; CYPbMBI C XJIOPOM; HaTPHs ¢ MOI0M; XJopa ¢
pacTBOpoM Opomuaa Kajus; XJOPHOW M CEpOBOJOPOJHON BOJIBI, OOECIBEUMBAHHE OPOMHOM
BO/JIbI 3TUJICHOM WJIM allE€TUIICHOM.

JIaGopaTopHbIE ONBITHI

O3zHakomiieHHe C oOOpa3lamMu NpeacTaBUTeNIel KJIACCOB HEOPraHMYECKUX BEIIECTB.
O3HakomJieHHEe ¢ 0Opa3lamMu IpecTaBuTeNel KI1acCOB OpraHMueCKUX BEIIECTB.

O3nakomienue ¢ kojuteknuen pya. [lonydenue kucinopona u ero cpoiictpa. [lonydyenue
BOJIOPOJA U €T0 CBOMCTBA.

[lonyyenue mIacTUYECKOW Cepbl, XUMHUYECKHE CBOMCTBAa cepbl. B3aumopeiicTBue
METAJUIOB C pacCTBOPaMH KUCJIOT U COJIEH.

CpoiicTBa yriis: afcoOpOIIOHHBIE, BOCCTAHOBUTEIbHBIE.

B3aumopeiicTBue LMHKAa WM QIIOMUHHMS C pacTBOpaMU KHUCJIOT H  LIEIOYEH.
OxkpamuBaHye MIaMEeHH KaTUOHAMM ILIEJIOYHBIX U HIEJI0YHO3EMENbHBIX METAJIIOB.

2.11. OcHoenble Knaccovl HeopeaHUUeCKUX U OP2AHUYECKUX COCOUHEHUI]

Bomoponanbie coequHeHHsT HeMeTawioB. lloydeHne amMmuaka ¥ XJIOPOBOJIOPOJA
CHHTE30M U KOCBeHHO. ®Dusmyeckue cBoiicTBa. OTHOIIEHHE K BOJE: KHUCIOTHO-OCHOBHBIC
CBONCTBA.

Okcuibl ¥ aHTHIPUIBI KapOOHOBBIX KUCIOT. HecoseoOpasyroliue U colieoOpasyromiue
okcunpl. KucnotHpie okcuibl, Ux cBoicTBa. OCHOBHBIE OKCHJBI, X CBOHCTBA. AM(DOTEpHBIC
OKCHJIBI, UX CBOWCTBA. 3aBHCHUMOCTh CBOMCTB OKCHIOB METAJUIOB OT CTEHECHH OKHUCICHUSL
AHruaIpHIB KAPOOHOBBIX KUCIOT KaK aHAJIOTH KUCIOTHBIX OKCHJIOB.

Kucnotsl  opraHumdeckue W HeopraHmdeckue. KHCIOTBI B CBeTe  TEOpHUH
ANEKTPOJIIUTUYECKON  mucconuanu. KucioTel B CBETe  MPOTOJIUTHYECKOW — TEOPHHU.
Knaccudukarys opraHMYecKMX ¥ HEOpPraHudeckux Kucior. OOIIMe CBOWCTBA KHUCIOT:
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B3aMMOJICIICTBUE OPraHUYECKUX M HEOPraHMYEeCKUX KHCIOT C MeTa/llaMH, OCHOBHBIMH H
aM(pOTepHBIMH OKCHUJIAMH ¥ THIPOKCHUIAMH, COJSIMH, OOpa3OBaHHE CIOKHBIX J(QUPOB.
Oco0eHHOCTH CBOMCTB KOHIIGHTPUPOBAHHOW CEPHOM M a30THOM KHUCTIOT.

OcHoBanusi opraHuyeckue W Heopranudeckue. OCHOBaHMSI B CBET€ TEOPHUH
ANEKTPOJUTUYECKOW  jucconmanud. OCHOBaHMS B CBETE€ MPOTOJMTUYECKOHM  TEOPHH.
Knaccudukaruss OpraHu4ecKMX W HEOPraHWYECKUX OCHOBaHHWH. XHMHUYECKHUE CBOWMCTBA
eJI0YCeH U HepacTBOPUMBIX OCHOBaHUU. CBOMCTBA OSCKUCIOPOTHBIX OCHOBAHHI: aMMHAaKa U
aMUHOB. B3anMHOe BIMsIHHE aTOMOB B MOJIEKYJI€ aHUJIMHA.

AmpoTepHBIC OPraHNYeCKUEe U HEOPraHMIEeCKHE COSTMHEHUA. AM(POTEpHBIC OCHOBAHUS B
CBETE MPOTOJIMTUYECKON Teopuu. AMMOTEPHOCTh OKCHUIOB W THUAPOKCHUIOB TMEPEXOTHBIX
METAJUIOB: B3aMMOJICUCTBUE C KUCIIOTAMU U IIEI0YaMHU.

Comu. Knaccuduxarnus u XxuMuueckre cBOMCTBa coJieil. OCOOEHHOCTH CBOMCTB COJIECH
OPraHUYECKUX U HEOPTaHUYECKUX KUCIIOT.

['eneTnveckasi CBA3b MEXIY KjIacCaMHU OPraHUYECKHX M HEOPTraHWYECKUX COCTUHEHUM.
[ToHsiTHE O TEHETHMYECKOW CBA3M M TEHETUYECKUX pANAaX B HEOPraHUYECKOW W OpPraHUYeCKOM
xumun. ['eHeTHdeckue psapl MeTaia (Ha MpUMEpe Kajbllusg M JKele3a), HemeTawia (Cepbl U
KpEMHHS), TMEePEeXOJHOT0 3ieMeHTa (IMHKa). ['eHeTudeckue psabl M TeHEeTUYeCKas CBS3b B
OPraHN4ecKor XMMHUH. ENMHCTBO MUpa BEIIECTB.

JlemoHCcTpamu

Konnexuuu KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB, IEMOHCTPAITUS UX CBOMCTB.

B3anMopeiicTBie KOHIIEHTPUPOBAHHBIX Aa30THOM M CEPHOM KHCIOT, a TakKxke
pa30aBIICHHOM a30THOM KHCIIOTHI C MEJIBIO.

Peakmus «cepeOpstHOTO 3epKayiay Jisi MypaBbUHON KUCIOTHI.

BsaumopneiictBue pactBopa THAPOKCUAA HATPHUS C KUCIOTHBIMH OKCHUIAMH (OKCHIOM
dbocdopa (V)), amboTepHbIMU THAPOKCHIAMHU (THAPOKCUIOM ITMHKA).

B3anmopelicTBue aMMuaka ¢ XJ0pOBOJIOPOJIOM U BOJAOW. AHATOTHUYHO U1 METHJIAMUHA.

B3anmoaenicTBue aMMHOKHUCIIOT C KHCJIOTaMH U 1iesiodyaMu. OCyIecTBIECHHUE MTEPEXOIO0B.

JlaGopaTopHBIE OTIBITHI

[Tosydenue u CBOMCTBA YIIIEKUCIIOTO rasa.

CBoiiCTBa COJITHOM, CepHOU (pa30aBiICHHONW) U YKCYCHOM KHUCIIOT.

BiaumopneiictBue rugpokcuaa Hatpus ¢ consamu (cyabparom menu (II) u xmopumom
aMMOHUSA ).

Pasznoxenue ruapokcuia Meau.

[Tonyuenue u amdoTepHble CBOMCTBa Truapokcuaa amoMuHus. llomydenue xecTkoit
BO/JIbI U U3yYEHUE €€ CBOMCTB.

YcTpaneHue BpeMEHHOM U IOCTOSIHHOM KECTKOCTH.

[IpakTuueckue 3aHATUS

[Tonyyenue xJI0pOBOJOPOJA U COJIAHOW KHUCIOTHI, UX cBOMcTBa. [lonmydyeHne ammuaka,
€ro CBOMCTBA.

2.12. Xumusn snemenmoe

S-DJIeMEHTEI

Bonopon. JlBoiicTBEHHOE MOJIOKEHUE BOJOPOJA B NMEPHOIMYECKON cucteMe. M30Tombl
Bojiopona. Tspkenas Bojma. OKHCIWUTENbHBIE M BOCCTAHOBUTENBbHBIE CBOMCTBA BOJOPOAA, €rO
MOJy4eHue U nmpuMeHeHue. Posib BoJopoa B )KMBOM M HEKUBOW MTPUPO/IE.

Bopga. Ponb Boapl Kak cperooOpa3yroero BemecTBa KIEeTKH. DKOJOTHYECKHE acTIeKThI
BOJIOIIOJIL30BAHHSL.

Onementsl [A-rpynmel. [enouynsie Mertamnel. OOmias XapakTepHCTUKA MIETOYHBIX
METaJUIOB Ha OCHOBaHMHM MoJioxeHus B [lepuoanueckoit cucreme snementoB JI. . Menneneena
U cTpoeHus atomoB. [lomydyeHue, ¢puznuecKkue U XUMUYECKHE CBOMCTBA IIEIOYHBIX METAIIIOB.
KaTtnoHsl mENOYHBIX METAIOB KaK BaKHEWINass XuMU4eckas (opma UX CyIIeCTBOBaHUA,
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peryiasiTuBHas poJib KaTUOHOB Kajus M HATpus B >KUBOU kieTke. [lpupojHbie coenuHEHHs
HaTpUsl U Kallusi, UX 3HaYCHUE.

Onementsl IIA-rpynmbel. OOmasi XapakTepHCTHKA INEIOYHO3EMENbHBIX METAJIOB U
MarHus Ha OCHOBaHUU N0JIOKeHMs B Ilepuonnueckon cucreme anementoB . 1. MenneneeBa u
cTpoeHus aroMoB. Kanbuuii, ero nonydeHnue, Gpu3nuecKkue 1 XMMUYECKUe CBOMCTBA. BaxHeiimue
COCIMHECHUS KaJbIUs, UX 3HaueHWE M npuMeHenue. Kanpimii B mpupone, ero Ouojoruyeckas
pOJIb.

p-DneMeHThI

AnroMuHMI. XapaKTEPUCTUKA aTIOMUHUS HA OCHOBAHUM MOJ0KeHUd B [lepuoanueckoi
cucreme anemeHtoB JI. M. MenneneeBa u crtpoenus atoma. lloiydenue, Qusnyeckue u
XUMHUYECKUE CBOMCTBA ATIOMUHUSA. BaxkHelIlne COeIMHEHUS aJlFOMUHHUS, UX CBOMCTBA, 3HAYCHHUE
u nipumeHenue. [Ipupogubpie coequHeHns aaTlOMUHHMS.

VYrneponq u kpemuuid. OOmias XapakTepuCTHKAa Ha OCHOBAaHMU HX TIOJIOKEHUS B
[Tepuonnueckort cucreme JI. M. MenneneeBa u crtpoenuss aroma. IIpocTeie BelecTsa,
00pa3zoBaHHbIE STUMU AeMeHTaMHu. OKCUIBI U THIPOKCUIBI YIIEpoia U KpeMHus. Baxkueiinme
COJIM YTOJIBHOM M KpeMHUEBOW KUCIOT. CHUIIMKATHAS TPOMBIIIICHHOCTD.

lanorensr. OOmasi XapakTepuCTHKAa TaJlOTEHOB HAa OCHOBAHUM WX TIOJIOKEHUS B
[Iepnoanueckoit cucreme snmementoB JI. M. MenneneeBa u cTpoeHHss aroMoB. ['anoreHel —
MPOCTHIE BEIIECTBA: CTPOCHUE MOJICKYJI, XUMUUYECKHE CBOMCTBA, TOJIyUCHHUE W TPUMEHEHHE.
Baxwueiie coeIMHEHUs TaJIOTN€HOB, UX CBOMCTBA, 3HAYEHHWE W TPUMEHEHUE. ['aloreHsl B
npupojie. bruonoruyeckas poJib raJOreHoB.

Xampkorensl. OOmmias xapakTepUCTHKA XaJbKOTEHOB Ha OCHOBAaHWUU WX TOJIOKECHHS B
[Tepnoanueckoit cucreme anementoB [I. . MeHneneeBa u cTpoeHus aToMOB. XaJIbKOTE€Hbl —
npocTelie BemiecTBa. Asutorponus. CTpoeHHE MOJIEKYJ aUIOTPOTHBIX MOJU(PUKAIUA U WX
cBoiictBa. [lomydyeHne W TPUMEHEHHE KHUCIOpOJa U Cepbl. XaJIbKOT€HBI B MPUPOJE, HUX
OuosIoTuYecKast poJb.

OnemeHnThl VA-Tpynmbl. OOmas XxapakTepUCTHKA SJIEMEHTOB 3TOU IPYIIIEI HA OCHOBaHUH
ux noyoxeHus B [lepuoanueckoi cucreme snementoB Jl. 1. MenzaeneeBa u CTpoeHUsI aTOMOB.
CtpoeHue MOJIEKYJIBI a30Ta W aUIOTPONHBIX Moaubukanuii (ocdopa, ux Qusnueckue u
XUMUYECKUEe CBOMCTBA. Bomopoansie coenuHeHust 31eMeHTOB VA-rpynnbl. OKcuabl a3ota U
docdopa, coorBercTByromue WM KuUcaOThl. Conu 3Tux KuciaoT. CBOWCTBAa KHUCIOPOIHBIX
coenuHeHUN azota u (ocdopa, UX 3HaAUEHHE M IMpUMEHEeHHe. A30T U ochop B IpUpoae, UX
OuoJ0rNYecKas poJib.

OnemeHnTbl IVA-rpynmer. OOmas XapakTepUCTHKa S3JEMEHTOB OSTOM Tpymmbl Ha
OCHOBaHMM uX mnoJioxkeHuss B llepuogmueckoit cucreme snementoB [[. M. MenneneeBa u
CTpOEHHUS aTOMOB. Yriepod u ero amiorponus. CBOWCTBa aNIOTPOMHBIX MOIUBUKAIIUN
yriepoja, MX 3HaueHue U npumeHeHue. OKCHUIbl UM THAPOKCUJIBI YIiiepoJa M KPEMHHUS, HX
xumuyeckue cBorctBa. Conau yrojibHOM M KPEMHHEBBIX KHCIOT, UX 3HAYEHUE M NPUMEHEHHE.
[IpuponooOpa3yromias poib yriepoa Ajs KUBOU U KPEMHUS JIJIsl HEKUBOUW MPUPO/IBL.

d-DnemeHTbI

Ocobennoctu ctpoenusi aromoB d-snementoB (IB-VIIIB-rpynm). Meab, uuHK, Xpowm,
JKEJe30, MapraHel] Kak MpOCThie BEIIecTBa, WX (U3MYECKHME W XHUMHYecKue cBoiicTBa. Ha-
X0XKICHHE dTUX METAIOB B MPUPOJE, UX ModydeHue u 3HaueHue. CoequHeHus: d-3IeMeHTOB C
pPa3IMYHBIMU CTENEHSMU OKHCIIEHUs. XapaKTep OKCHAOB M THJIPOKCHUAOB 3THX 3JIEMEHTOB B
3aBUCHMOCTH OT CTEIIEHU OKHMCIICHUS MeTaJlja.

JeMmoHcTpanuun

Konnekuuu mpocThIX BelIecTB, 0Opa30BaHHBIX JJEMEHTAMU Pa3NUYHBIX DJIEKTPOHHBIX
CEMEHCTB.

Konnexkunn MUHEPanoB U TOPHBIX HOPOI.

[Tonyuenue annoOTPOMHBIX MOAMQHUKAIUN KUCIOpoda, cepbl, ¢ochopa. Xumudeckue
CBOMCTBa BOJIOpPOJIa, KUCIOPOa, cepbl, pocdopa, raloreHoB, yriaepoa.
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Oxkcunpl cepwl, a30Ta, yriaepoja, *ejae3a, Mapraiiia, MEIu C pa3IMYHBIMHU CTEIECHAMU
OKHCJICHHS, HX CBOMCTBA.

I'mapoxcunpl cepbl, XpoMa, Mapraiua, x’ejae3a, MEAU, aJIOMUHUS U IMHKA, UX MTOJTyYEHUE
1 XUMHUYECKHE CBOMCTBA.

JIabopaToOpHBIE ONBITHI

N3ydeHue CBOMCTB MPOCTHIX BEIIECTB U COCAMHEHUN S-3JIEMEHTOB. M3ydyeHue CBOWCTB
MPOCTBIX BEIIECTB W COCAMHEHUW P-AJIEMEHTOB. M3ydeHue CBOMCTB MPOCTHIX BEIIECTB M
coenuHeHui d-amemenToB. [IpakTudeckue 3aHATHS

[Tosrydenne ruipoOKCUAOB AFOMUHUS U [IUHKA; UCCIIEIOBaHUE UX CBOMCTB. [lonydenue u
HCCJICIOBAaHUE CBOMCTB OKCHJIOB CEPHI, yriepoaa, pocdopa.

2.13. Xumus 6 yncusznu odbuwecmea

XUMHST U TPOU3BOJICTBO. XHWMHUYECKass MPOMBIIUIEHHOCTh U XUMUYECKUE TEXHOJIOTHH.
ChIpbe I XUMUYECKOW MPOMBIIIICHHOCTH. Bo/a B XMMUYECKON MPOMBIIINIEHHOCTH. DHEPrust
JUISl XUMHUYECKOTO MPOM3BOJICTBA. HaydHble NMPHUHIIMIIBI XUMHYECKOTO MPOU3BOJACTBA. 3allluTa
OKpYXalollled Cpeapl W OXpaHa Tpyda NpPH XUMHYECKOM MpOu3BOJcTBe. OCHOBHBIC CTaIUU
XUMHUYECKOTO Mpon3BoIcTBAa. CpaBHEHHE MPOU3BOJICTBA aMMHAaKa U METaHOJIA.

XUMHUS B CEIIBCKOM XO3SUCTBE. XUMHU3AIUS CEIbCKOTO XO3SMCTBA M €€ HaIpaBJICHHUS.
Pacrennst u mouBa, MOYBEHHBIN MOTJIOMIAONINN KOMIUIEKC. Y TOOpEHUS W MX KIacCHU(UKAIHSI.
XUMHUYECKHUE CpEeICTBA 3alIuThl pacTeHuil. OTpuUIaTeNbHBIE TOCIEACTBUS MPUMEHEHUS
MEeCTUIIUIOB U O0phOa ¢ HUMU. XUMU3AIHS )KUBOTHOBOJICTBA.

Xumuss ©W  3KoJorus. XUMHUYECKOE 3arps3HEHHWE OKpyxkaromed cpeasl. OxpaHa
ruapocdepbl OT XUMHYECKOTO 3arps3HeHus. OxpaHa TOYBBI OT XUMHUYECKOTO 3arps3HEHUS.
Oxpana atMocdepbl 0T XUMHUYECKOTO 3arpsisHeHus. OxpaHna ¢Guiopsl U GayHbl OT XUMHYECKOTO
3arpsi3HEHUs. bUOTEXHOJIOT NS ¥ T€HHAsI UHKEHEPHS.

XuMusl U TOBCEIHEBHAS JKHU3Hb YenoBeka. JlomalHss anTeka. Moromye U YHCTAIINE
cpenctBa. CpenctBa OOpbObI € OBITOBBIMH HaceKOMbIMHU. CpeicTBa JWYHOM TUTHMEHBI U
KOCMETHKU. XUMUA U nuia. MapkupoBKY YIAKOBOK MUILEBBIX U THTUEHUYECKUX MPOTYKTOB U
YMEHHUE UX YATATh. DKOJIOTHS )KWINIIA. XUMHUS U TCHETHKA YEJIOBEKa.

JeMoHCTparmu

Mopnenu mnpou3BOACTBA CEpHOM KHUCIOTHI M aMmuaka. Kosuiekuus ynoOpeHuit u
MECTULIU]IOB.

OO6pa3upbl cpeacTB OBITOBOM XMMUU U JIEKAPCTBEHHBIX MPENapaToB.

[IpakTuueckue 3aHATUS

O3HakoMJIEHHE C KOJUICKIIMEH YI0OpEeHU 1 IECTUITUIOB.

O3zHakomIieHHEe ¢ 00pa3liaMu CpeJICTB OBITOBON XUMUU U JIEKAPCTBEHHBIX MPEMApaTOB.

IIpumepHbie TeMbl pedepaToB (10KIAA0B), HHAMBUAYAJIbHbIX IPOEKTOB
1. buorexHosOrHs ¥ TeHHAsI MHXKEHEepUs — TexHosorun X XI Beka.

2. HanorexHonorus Kak IPUOPUTETHOE HANpPABICHUE pa3BUTUS HAyKH H
npousBojicTBa B Poccuiickoit denepanuu.

3. CoBpeMeHHbIE METO/Ibl 00€e33apaKUBaHMsI BOIBI.

4.  Annotpomnus METaJlIoB.

5.  XKwussb u nesrenvHocTh Jl. 1. Menneneena.

6. «llepuoanueckomy 3akoHy Oyayliee He TPO3UT PA3pPYyLICHUEM. .. »

7. Cunre3 114-ro snemenTa — TpuyM{Qp pocCUHCKUX (HUZUKOB-SAECPLIIUKOB.

8. H3ortomsl Bogopoa.

9. Hcnonb3oBaHUE paIMOAKTUBHBIX U30TONOB B TEXHUYECKUX LEIISX.

10. PeHTreHoBCKO€ M3JIy4y€HHE U €r0 MCIIOJIH30BaHUE B TEXHUKE U MEIUIMHE.

11. TIna3ma — 4yeTBEepPTOE COCTOSHHUE BEIIECTBA.

12. AmopoHble BemecTBa B IPUPOJIE, TEXHUKE, OBITY.
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13.

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

24.
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.

40.

41.
42.
43.
44,
45.
46.
47.
48.

49.
50.
51.
52.

53.

Oxpana  oOkpyxkawIuel  cpeapl  OT  XMMHUYECKOrOo  3arpsi3HEHUS.
KonuuecTBeHHbIE XapaKTEPUCTUKH 3arPSI3HEHUS OKPYKAIOIIEH Cpe/Ibl.

[Tpumenenue TBepAOTO U ra3000pa3Horo okcuaa yriepona (IV).

3amuTa 030HOBOTO PKpaHa OT XUMUYECKOTO 3arpsi3HEHHUS.

I'pyboaucriepcHble CHUCTEMBI, WX KJIacCU(UKANMS U HCIOJHL30BAHUE B
npo(heCCHOHATBLHON e TELHOCTH.

KocMmernueckue renu.

[IpuMeHeHne CyCieH3ui ¥ SMYJIbCUI B CTPOUTEIILCTBE.

MuHepaisl ¥ TOpHBIE TIOPOJIBI KAK OCHOBA JINTOC(EPHI.

PactBopsl Bokpyr Hac. Tunsl pacTBOpPOB.

Bopa kak peareHT u cpeia uisi XMMHYECKOTO poliecca.

Kuznub u gestenpHoCcTh C. AppeHuyca.

Bxrnag oTeuecTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUH IJIEKTPOJIUTHUECKON
JTUCCOITUAITUH.

VYcrpanenue KeCTKOCTH BOJIbI Ha TPOMBIITUICHHBIX MPEITPUSTHSX.

CepHas KHCJIOTa — «XJI€0 XUMUUECKOU MPOMBIIIIIEHHOCTH.

Hcnonp3oBanne MUHEPAIBHBIX KUCIOT Ha TMPEANPHUATHSIX Pa3TUIHOTO
npoduis.

OKcHIBI ¥ COJIA KaK CTPOUTETBLHBIE MaTEPHAIIBI.

Hcropus rumca.

[ToBapenHast coTb KaK XUMHUECKOE ChIPhHE.

MHoromuknii KapOoHAT KaJbIHs: B IPUPOJIE, B MPOMBIIIJICHHOCTH, B OBITY.

Peaxiuu ropeHns Ha MPOU3BOJICTBE U B OBITY.

BupryanbHoe Mo1eIMpOBaHNE XUMUUYECKHUX ITPOLIECCOB.

DIIEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB.

DIEKTPOIN3 PACIUIABOB 3JIEKTPOJIUTOB.

[IpakTnueckoe MIPUMEHEHHE ANEKTPOJIN3A: paduHUpOBaHUE,
raJbBaHOIUIACTHKA, TAIbBAHOCTETUS

Hcropus nostydeHrs 1 NpOU3BOICTBA ATIFOMUHUS.

DNEKTPOIUTHUECKOE TOTYyYeHUE U paQUHUPOBAHUE ME]TH.

Kuznup n gesrensHoCcTh 1. J[9BH.

Ponp MeramioB B HMCTOPUM  4elNOBEYECKOM 1uBWMiau3anmu. Mcropus
OTEYECTBEHHOM 4YepHOW MeTauryprud. COBPEMEHHOE METaJUIypruyecKoe
IIPOU3BOCTBO.

Hcropust oTeuecTBEHHOW LIBETHOW METAJLTypryuu. PoJib METAIIIOB M CIJIaBOB B
Hay4yHO- TEXHHMYECKOM IpoTpecce.

Koppo3zus MeTannoB u crocoObl 3alUThI OT KOPPO3UH.

WNueptHble mim 61aropoHbie Tasbl.

Poxpnatonue coyin — rajaoreHsl.

Hcropust mBeICKOW CITAYKHU.

Hcropust BOBHUKHOBEHHUS U Pa3BUTHS OPraHUYECKON XUMHUH.

Kusnb u gestenbHocTth A. M. byrneposa.

Butanusm u ero kpax.

Ponp OTEuecTBEHHBIX YYEHBIX B CTAHOBJIEHUUM M Pa3BUTUUM MHUPOBOU
OpraHUYEeCKON XUMHH.

CoBpeMeHHbIE TPEACTABICHUS O TEOPHUH XUMHUECKOTO CTPOCHHUSI.

DKOJIOTHYECKHUE aCIEKThI UCIOJIb30BaHUS YIIIE€BOJOPOAHOTO CHIPhSI.

DOKOHOMMYECKME  aCHeKThl  MEXAYHApOJHOTO  COTPYJHUYECTBA IO
WCIIOJb30BAHUIO YTIJIEBOJIOPOIHOTO CHIPbSI.

Hcrtopus OTKpBITUS U pa3pabOTKH T'a30BBIX U HEPTIHBIX MECTOPOKICHUI B
Poccuiickoit @enepanuu.

XUMHUs yTI€BOJIOPOTHOTO CBIPhS M MOsI Oyayiasi mpodeccus.
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54.
55.
56.

57.
58.

VYT111€BOJOPOIHOE TOILUIMBO, €0 BU/bI U HA3HAYCHHUE.

CuHTeTH4eCKHE KaydyKH: HCTOPUSL, MHOTOOOpa3He U MEPCIIEKTUBBI.
Pe3suHOTEXHMUYECKOE MPOU3BOJICTBO M €r0 pPOJb B HAYYHO-TEXHUYECKOM
mporpecce.

CapouHO€ POU3BOACTBO U POJIb XUMHUHU YIJIEBOJIOPOJOB B HEM.

Hedptr ®m ee TpaHCHOpPTHpPOBKAa Kak OCHOBAa  B3aUMOBBITOJIHOTO
MEXIYHAPOJIHOTO COTPYAHUYECTBA.
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TEMATHYECKOE IINTAHUPOBAHUE

[Ipu peanuzanuu conepkanus 00mEe00pa30BaTEILHON YICOHON AUCIUILTUHBI « XUMUS)
B mpenenax ocBoenust OIIOIT CIIO na 6a3e OCHOBHOTrO 0OIIero oOpa3oBaHUs C IMOJyYCHHUEM
cpennero obmero o6paszoBanus (IIIIKPC, IIIICC3) wmakcumanbHas ydeOHas Harpyska
oOyyaromuxcsi cocraBisier: 234 uaca, B TOM 4HWClIe ayauTopHas (oOs3aTenpHas) ydeOHas
Harpyska, BKJIIOUYas MpakTH4YecKue 3aHiaTust — 156 4acoB, camocTosTenpHas padoTa CTYACHTOB —
78 gacos.

MNPUMEPHBIN TEMATUUYECKUMU ILJIAH

Bua yueOHoii paGoTbl KoimuecTBo

AynutopHble 3austus. Cofep:xanue o0y4eHus uacos
BBenenue
1. Opranuyeckasi XuMus 68
IIpenmer oprannyecko XuMHuH. Teopus CTpoOCHUsI 1
OpPraHUYECKUX COCIUHECHUN
OCOOEHHOCTH CTPOCHUSI OPTraHUIECKHUX COCTUHECHUH. 1
KpyrosopoT yriepojia B Iipupoie.
CtpoeHue aToma yriepo/a.
IIpenenpHbIE yIrII€eBOAOPOIBI
T'omonoruueckuii psig ankaHoB. [loustue o6 2
yrieBosopoaax. OcoOEHHOCTH CTPOECHUS IMPEAeIbHbBIX
YIJI€EBOJOPOJIOB.
XUMHUYECKHE CBOMCTBA aJIKAHOB. 2

HpI/IMeHeHI/Ie H CIIOCOOBbI IIOJTYUYCHH aJIKAHOB.
OTHIICHOBBIC U JAUCHOBBIC YI'JICBOJI0OPOAbI

OCHOBHBIC TOHATHS XUMHUH BHICOKOMOJIEKYJISIPHBIX
COCIMHEHHUH (Ha mpuUMepe MPOaAYyKTOB ITOJIUMEpPU3AILIUU
aJIKEHOB, aJIKaJIMCHOB U MUX raJIOT€HITPOU3BOIHBIX).
AlIETHJICHOBBIE YyTIJI€BOOOPOIbI

HomenknaTtypa arneTuieHOBBIX yTIIEBOAOPOI0B. M3omepust
MEXXKJIaCCOBasi, yrJI€pOJHOTO CKeJIeTa, MOJIOXKESHUS
KpaTHOM CBSI3U.

ApomMaTHYeCcKHE yTIIEBOAOPOAbI

benzon kak npeacraBuTesb apeHOB. PazButue
NpeACTaBICHUN O CTPOCHUM OEH30J1a.
IIpupoaHbsle HCTOYHUKH YyIJI€BOJOPOJIOB

DKOIOTHYECCKUE aCIIEKThI ,Z[O6BILII/I, nepepa60TKH 5t
HCITIOJIB30BaHUA IT'OPHOYHUX UCKOITACMBbIX.
rHI[pOKCI/IJILHLIe COCOANHCHUA

MHoroatomMHsbie cnupThl. MI30Mepust 1 HOMEHKJIaTypa
OpeaCTaBUTENIEN NBYX- U TPEXAaTOMHBIX COUPTOB.
Anbaeruabl 1 KETOHBI

XUMHUYECKHE CBOUCTBA aJIbJACTHI0B U KETOHOB.
PeaknmonHnas CIIOCOOHOCTB Kap6OHI/IJ'IBH]E>IX COCOUHCHUM.
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Kap6OHOBLIe KHCJIOTBI 1 UX ITPOU3BOJHBIC

XUMHUYECKHE CBOMCTBA KapOOHOBBIX KUCIIOT. Peakiuu,
WJUTIOCTPUPYIOLIUE KUCIOTHBIE CBOMCTBA U UX CPAaBHEHHUE
CO CBOMCTBaMM HEOPTaHUYECKHUX KHUCIIOT.

Croxuble 2pupbl. CTpOCHHE U HOMEHKJIIATYPa CIIOKHBIX
3(pUPOB, MEKKIIACCOBASI U3OMEPHUSI C KAPOOHOBBIMH
KHCJIOTaMH.

VYriaeBoabl

Monocaxapuabl. CTpO€HHUE U ONITUYECKASI U30MEPUS
MOHOCaXapUuJa0B.

I';mroko3a, cTpoeHne ee MOJIEKYJIbl U (PU3NYECKHE CBOMCTBA.
Tayromepusi. XuMHYECKHUE CBOMCTBA ITFOKO3bl: pEaKIIUH
o albAETUAHOM TpymIe («cepeOpsIHOTO 3epKaia,
OKHCJIEHUE a30THOW KHUCJIOTON, THJIPUPOBAHUE).

Hucaxapuaesl. CtpoeHue qucaxapugoB. Cnocoo
COUWIEHEHHUS ITUKIIOB.

AMHJHEBI, aMUHOKHCJIIOTEI, OCJIKH

XUMUYECKHE CBOWICTBA aMUHOB. AMHHBI KaK
OpraHUYE€CKHUEe OCHOBaHMUS, UX CPABHEHHE C aMMHAKOM U
APYTUMHU HEOPTraHUYECKUMH OCHOBAHUSIMH.

AMHUHOKHCIIOTHI. [ToHsITHE 00 aMHHOKHCIIOTaX, UX
KjaccuUKals U CTpOCHHE.

OoOnapyxeHue GyHKITHOHAIIBHBIX IPYIII B MOJICKYJIax
aMHUHOKHCIIOT. HelTpanuzanuus nieaodm aMUHOKHUCIIOTOM.

A3OTCOZIepKAIINE TSTSPOITUKINISCKHUE COCTUHCHUSI.

Moaenu MoJieKyJ1 BaXKHEUIIUX TeTepOouKIoB. Kosutekiust
TeTEPOIUKINICCKHUX COCTUHCHUM.

HYKJ'IeI/IHOBbIe KHNCJIOTHBI

Moaens mosniekyabl JIHK, neMoHcTpanys npuHIrna
KOMIIJIEMEHTAPHOCTHU a30TUCTBIX OCHOBaHUM.

Buomornyecky akTUBHBIC COCOHNHCHUA

Buramunsl. [ToasitTue o BuramuHax. Mx knaccudukamys u
oOo3HaueHue. Hopma nmoTpeOieHuss BUTAMHUHOB.

HeKapCTBa. ITonsiTue o JICKApCTBAax KakK
XUMHOTCPAIICBTHUYCCKUX IIpCIIapaTax.

2. O0mas 1 HeoOpraHuvecKasi XUMHUs

88

XuUMHUsT — HayKa O BelIeCTBax

ArperaTHble COCTOSIHUS BEllleCcTBa. [ Bepaoe
(KkpucTaimyeckoe U aMopdHOeE), )KHUJAKOE U ra3000pa3Hoe
arperaTHbl€ COCTOSIHUS BEIIECTBA.

CTpOGHI/IC aTomMa. Y CTOMYUBOCTD SAACP.

DnekTpoHHas o0osiouka atomMoB. [TonsTHEe 00
3JIEKTPOHHON OpOHTAIN U IJICKTPOHHOM OOJIaKe.

Ilepuonnueckuii 3akoH U llepuonuueckast cucrema
XuMH4YecKux 3jaeMeHToB . 1. Menaeneera

Ilepuoanyueckuii 3aKOH U cTpoeHUue aroma. M30ToI1sI.
CoBpeMEHHOE MOHITUE XUMHUUYECKOI'O DJIEMEHTA.
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Paznuunsie BapuaHnThl Tadauns! [leprnoanyeckoii cucteMbl
xumuueckux ayemeHToB . 1. Meneneena.

CTtpoeHue BeliecTBa

OCHOBHBIC CBOWICTBA KOBAJICHTHOU CBS3U: HACHIIICHHOCTb,
HOJISIPU3YEMOCTh U IPOYHOCTb.

Merannmnueckas XxuMmudeckasi cBia3b. OCcoObIil TUII
XUMHWYECKOU CBSI3U, CyIIECTBYIOININ B MeTaJIaX U
cIIaBax.

IHomumepsn!

Opranndeckue noaumepbl. CriocoObl UX NOJYyUYEHUS:
peaKkiy NoJMMepHU3allui U peaKIIMM HOJUKOHJISHCAIlUH.

Krnaccudukanusi moauMepoB MO pa3IudHbIM IIPU3HAKaM.

JlucriepcHbIe CUCTEMBI

3HadyeHHUE JIUCTIEPCHBIX CUCTEM B >KMBOW M HEXXHUBOU
OPHUPOJIE U NPAKTUUYECCKON YKU3HU YEJIOBEKA.

bunosornuyeckne, MEAUIIMHCKUE U TEXHOJIOTMYECKHUE 30JIH.
3Ha4yeHUeE rejiei B OpraHru3anum )KUBOW MaTEpHUH.

XUMHUYECKHE peaKkIunu

BeposaTHOCTE TPpOTEKAHUSA XUMHUYECKUX PEAKIIAN.
BHyTpeHHss1 DHEPrusi, SHTAIBIINS.

O6paTUMOCTh XUMHUYECKUX peaKIni. XUMHUUECKOEe
paBHOBeECHE.

PacTtBOpHBI

Teopust PJICKTPOIUTUUECKOM JUCCOIHAIIUU. MeXaHUu3M
JAUCCOITHAITUH BEIIECTB C PAa3JIUYHBIMH TUTTAMH
XUMHYIECKUX CBSI3CH.

JHucconmanus Boaesl. Bogopoansiii noka3arenb. Cpena
BOJTHBIX PACTBOPOB DJICKTPOJHUTOB.

OKHUCITUTEIBHO-BOCCTAHOBUTEJIbHBIC PEAaKIINH.
DJIEKTPOXUMHUYECKHE TPOIIECChI

KHaCCI/I(bI/IKaHI/IH OKHCIIUTCIIBHO-BOCCTAHOBHUTCIIBHBIX
peaKHHﬁ. PeaKI_II/II/I MEXKATOMHOI'O U MCKMOJICKYIIAPHOI'O
OKHCJIICHHUA-BOCCTAHOBJICHMA.

MeToibl COCTaBIJICHUSI YPABHECHUNW OKHUCIIUTEIILHO-
BOCCTAaHOBUTECJIBHBIX pPeaKIiHii. MeToa 3JIEKTPOHHOTO
OajiaHca.

XUMHUYECKHUE UCTOUYHUKHU TOKA. SHCKTpO,Z[HLIC
IIOTCHI MAJIbI.

DJIEKTPOJIN3 paclilaBOB U BOAHBIX PACTBOPOB
3JIEKTPOJINTOB.

Krnaccudukanus Beurects. [IpocThie BeliecTBa

Merassl. [1onoxkeHrne MeTajsioB B IIEPUOANYECKON
cUcTeMe U OCOOEHHOCTH CTPOCHUSI UX aTOMOB.

Koppo3us metayuioB. [ToHsiTHe KOppo3nn. XuMHU4decKast
KOppO3Hsl.

Hemerannel — npocTeie BenlecTBa. MIx atomHoe u
MOJIEKYJISIDHOE CTPOEHHUE UX. AJIJIOTPONHUSI.

OCHOBHBIE KJIaCChl HEOPraHUYECKHUX U OPraHUYECKUX
COoeJIMHEHUI
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OKkcuapl U aHTUAPHUIBI KAPOOHOBBIX KHUCIOT.
HeconeoOpa3yromue u coaeodpa3yroniue OKCUIbI.

3aBHCHMOCTH CBOMCTB OKCHMAO0OB MCTAJIJIOB OT CTCIICHHU
OKHCIICHUA. AHI‘I/II[pI/II[BI Kap6OHOBBIX KHCJIOT KaK aHaJIOT'u
KHCJIIOTHBIX OKCHIOB.

OcHoOBaHHsI OpraHUYEeCKUe U Heopranudeckue. OCHOBaHUS
B CBETE€ TCOPHUH DIICKTPOJIUTUIYECCKON JTUCCOITHAIINHN.

Conu. Kimaccudukanuss ¥ XUMHYESCKHUE CBOWCTBA COJICH.
OCcoOEeHHOCTH CBOUCTB COJICH OPraHUYEeCKUX U
HCOPraHMUYCCKUX KHCIIOT.

XUMUS DIIEMEHTOB

Bona. Posis Boaibl Kak cpenooOpa3yroniero BelecTBa
KJIETKH. DKOJIOTHYECKUE aCIIEKTHI BOJOITOJIB30BaHUsI.

AnroMuHUMN. XapaKTepUCTUKa aJJIOMUHUSI HA OCHOBaHUU
noJsiokenus B Ilepunonmnueckon cucreme aneMmeHTos /. H.
MenaeneeBa U CTPOCHUS aToOMa.

Komnekimnm mpocThIiX BeiecTB, 0Opa30BaHHBIX
3JIEMEHTAMH PA3JIUYHBIX JICKTPOHHBIX CEMEUCTB.

XUMHS B )KH3HHU OOI1IeCcTBa

XHUMHS B CEJIBCKOM XO3SMCTBE. XUMH3ALUS CEIBCKOTO
XO3s1CTBA U €€ HanpaBieHus. Pactenus u noysa,
TMTOYBEHHBIN MTOTJIOMIAOIINI KOMIIJIEKC.

XumMus 1 nunia. MapKupoBKH YyITaKOBOK MHUIIIEBBIX U
THTUEHUYECKUX NPOAYKTOB U YMEHUE UX YUTATh.
DKOJOrus KUinia. XUMMHUsI U TEHETHKA YEJIOBEKa.

Hroro

156

BHeayauTopHasi camocTosiTeJibHAsi padora

[ToaroroBka BRICTYIUICHHH TI0 3a/IaHHBIM TEMaM,
JOKJIa/10B, pedepaToB, 3¢ce, MHIUBUIYATLHOTO
MPOEKTa C UCIOJIb30BaHUEM HH(DOPMAITMOHHBIX
TEXHOJIOTHI U JIp.

78

IIpomesrrcymounas ammecmayus 6 ghopme oughghepenuyuposanno2o 3auema uiu IK3AMeHa

Bcero

234
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YYEBHOM
JAEATEJIBHOCTHU CTYAEHTOB

Conep:kanue XapakTepuCcTHKA OCHOBHBIX BU/J0B AeATEJIbHOCTH
o0yueHus CTYAeHTOB (HAa YPOBHe Y4eOHBIX /IeiicTBHI)
. YMenue  JaBaTh  ONPEACIICHME W ONEPHUPOBATh
Baxueiimue

XUMHUYECCKHC ITIOHATHUSHA

CJIEIYIOIMMH XUMHYECKUMU MOHSATUSAMU: BEIIECTBO, XUMHUECKHUI
JJIEMEHT, AaToOM, MOJIEKyJa, OTHOCHUTENIbHbIE AaTOMHas H
MOJICKYJISIpHAsE MacChl, MOH, aJUIOTPOIMHS, U30TOIbI, XUMHUUECKast
CBSI3b,  DJEKTPOOTPHUIATEIBLHOCTh,  BaJE€HTHOCTb,  CTEIEHBb
OKUCIIEHWs, MOJIb, MOJISIpHasT Macca, MOJSIpHBIM  00beM
ra3zoo0pa3HbIX BEUIECTB, BEIIECTBA MOJEKYJISpHO- TO0 U
HEMOJIEKYJIIPHOTO  CTPOCHHS,  PAcCTBOPBI,  DIEKTPOIUT U
HERJIEKTPOJIUT, EKTPOJIUTUYECKAs! JUCCOLUAIUS, OKUCINUTENb U
BOCCTaHOBUTENb, OKHCIEHHE U BOCCTAaHOBJICHHE, TEIJIOBOU
ahdexT peakiuu, CKOPOCTh XUMHUYECKOW pEaKIuu, Karajus,
XUMHUYECKOE PAaBHOBECHE, YIIIEPOJHBIA CKENeT, (yHKIIMOHATbHAS
rpynma, U30MepHs, TOMOJIOTHS

OcHOBHBIE 32AKOHBI
XUMMUH

DopMyTHpOBaHKE 3aKOHOB COXPAHEHUSI MACCHI BEIIECTB U
TTOCTOSTHCTBA COCTaBa BEIIECTB.

VYcraHoBKa ~ NPUYMHHO-CIIEACTBEHHOW  CBSI3M  MEXKIY
COJIEpKaHUEM ITHX 3aKOHOB W HaMCaHUEM XUMHUYECKHX (HOPMYIT
M ypaBHEHHMH.  YCTaHOBKAa  HBOJIOIMOHHOM  CYIIHOCTH
MEH/IETICEBCKOM U COBPEMEHHOH (POPMYITUPOBOK MEPHUOTUIECKOTO
3akoHa /[. 1. Menneneena.

OObsicHeHnE (bu3IIecKOTO CMBICIIA CHUMBOJIUKH
MEePUOJNYECKON  TaOMMIBl XUMUYeckux dmemeHToB JI. U
MenpeneeBa (HOMEPOB JIEMEHTA, IEPUOA, TPYIIIBI) U yCTAHOBKA
NPUYMHHO-CJICJICTBEHHON CBSI3U MEXJy CTPOEHHEM aroma u
3aKOHOMEPHOCTSIMU ~ HM3MEHEHHS  CBOWCTB  JJIEMEHTOB H
00pa30BaHHBIX MU BEILECTB B MIEPUOIaX U rpymmax.

XapakTepucTUKa 3JIEMEHTOB MaJbIX U OOJBIINX MEPHOJIOB
1o ux noJioxkenuto B [lepunoanueckoit cucreme J1. 1. Menneneera

OcHOBHBIE TEOpUM
XUMHHU

YcraHoBKa 3aBHCHUMOCTH CBOMCTB XMMHYECKHUX BCIICCTB
OT CTPOCHHUA aTOMOB 06pa3y10m14x X XUMHYCCKUX 3JICMCHTOB.

XapaKTepI/ICTI/IKa Ba)KHEHIIIMX THUIIOB XMMHYECKUX CBs3el
1 OTHOCHUTEIBHOCTH 3TOM TUIIOJIOTHH.

OObsicHEHHE 3aBUCHMOCTH CBOMCTB BCIICCTB OT HX
CoCTaBa U CTPOCHUSA KPUCTANIMYCCKUX PCIICTOK. cDOpMy.]'II/IIZ)OBKa.
OCHOBHBIX ITOJIOKECHUM TCOPpHUU SJICKTpOHI/ITI/I‘leCKOﬁ Jucconnanumn
H XapaKTCPHUCTUKA B CBCTC ATOU TCOPUU CBOMCTB OCHOBHBIX
KJI1aCCOB HCOPTaHNUYCCKUX COEIMHEHU. cDOpMy.]'II/IpOBI(a.
OCHOBHBIX MOJIOKEHU I TCOpHUU XUMHUYCCKOTO CTPOCHUA
OpPraHN4YCCKUX COCOUHEHUN U XapaKTECpUCTuKa B CBCTC 3TOH
TCOpUN CBOMCTB OCHOBHBIX KJIACCOB OPraHn4YCCKUux COCIUHEHUH
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XapakTeprucTuKa cocTaBa, CTPOEHUS, CBOMCTB, MOIYYEHHUS

Baxneitmme U rnpuMeHeHus BaxHedmux wmetamuoB (JA u II A rpymnm,
BelECTBA H QIIOMUHUS, JKeJle- 33, a B €CTECTBEHHO-HaydHOM mpoduie u
MaTepHuaJbl

HEKOTOPBIX d-3JIEMEHTOB) U UX COENHEHHH.

XapakTeprucTuKa coCcTaBa, CTPOEHUS, CBOMCTB, MOTYYEHHUS
U npume- HeHus BaxHeWmux HemeramuioB (VIII A, VIIA, VIA
rpymm, a Takke aszorta u (Qocdopa, yriaepoga U KPEMHUS,
BOJOpPOJa) M HUX COEAUHEHMH. XapakTepucTUKa COCTaBa,
CTPOCHMS, CBOWCTB, IOJY4YEHUs M INPUME- HEHHs BAXKHEHIIMX
KJIaCCOB  YIJIEBOJIOPOJIOB (AJKAaHOB, IUKJIOAJIKAaHOB, aJIKEHOB,
QJIKWHOB, apeHoB) W  uUX  Haubojee  3HAYUMBIX B
HapOJHOXO3SMCTBEHHOM IIJIaHE MpeACcTaBUTENeH. AHaloruyHas
XapaKTEePUCTHKA BAXKHEHIIUX IPEACTABUTENIEN IPYTHX KIACCOB
OpraHUYECKHUX COEIMHEHUMN: METaHOJIa M JTAaHOJA, CIOXKHBIX
3(UpOB, KHUPOB, MBI, alpaeruaoB (popmanbaeruaoB U
aleTanbJeruaa), KETOHOB (aleToHa), KapOOHOBBIX KUCIOT (YKCycC-
HOM KUCIIOTHI, AJIsl €CTECTBEHHO-HAYYHOTO MPOQUIIS MpeIcTaBuTe-
Jel Jpyrux KIaccoB KHUCIOT), MOHOCaxapuaoB (TJIIOKO3bI),
aucaxapusioB  (caxaposbl), TOJMCAaxapuuoB  (Kpaxmaiga |
LEJUTI0I03bI), aHUJIMHA, AMUHOKHUCIIOT, O€IKOB, HCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH, Kay4yKOB, IJIaCTMACC

Ucnonb3oBanne B y4eOHOH U  mpodeccroHalIbHOMN
ACATCIIBHOCTH XUMHWYCCKHUX TCPMHUHOB 1 CUMBOJIMKH.

Ha3Banue wu3y4eHHBIX BENIECTB [0 TPHUBUAIBHOW WU
MEXIYHApOJAHON HOMEHKJIAType U OTPaKEHHE COCTaBa JSTHUX
COEIMHEHUH C MOMOIIBI0 XUMHUECKUX POPMYII.

OtpakeHue XMMHUYECKHUX IMPOLECCOB C  MOMOIIBIO
YpPaBHEHUH XMMHUUYECKUX PEaKIMil

XHUMHYECKUI A3BIK U
CHUMBOJINKA

OOBsiICHEHHE  CYIIHOCTH  XMMHYECKHX  TPOIECCOB.
Krnaccupukanust ~ XMMHUYECKMX  pEakui 1O  pa3IHMYHBbIM
NPU3HAKAM: YHCIIY H COCTaBY MPOYKTOB M PEarcHTOB, TEIUIOBOMY
abdexTy, HampaBieHuro, (aze, HAIMUYHIO KaTaIU3aTOPA,
U3MCHCHHIO CTEIICHEH OKHCICHHsSI JJIEMEHTOB, OOpa3yIOMmIHMX
BEIIIECTBA.

YcraHOBKa MPU3HAKOB OOIIETO U PAa3IUYHOTO B THITOJIOTHU
peakiuii 11l HEOPraHWYECKON H OPraHUYEeCKON XMMHH.

Knaccudukamus BemiecTs M MPOIECCOB C TOYKU 3PCHHS
OKHCIIeHHsI-BOCcTaHOBIIeHHsI. COCTaBIICHUE YpaBHEHUI peakiuii ¢
TIOMOIIIBI0 METO/1a AIIEKTPOHHOTO OajaHca.

OObsicHEeHHE  3aBUCHUMOCTH  CKOPOCTH  XHMHUYECKOM
PEaKIUU U TOJIOKEHHUSI XUMHUYECKOTO PABHOBECHS OT PAa3JIMYHBIX
(daxTopoB

XuMHUYeCKHe peakunu

BreinonHeHne XHMHYECKOIO SKCIICpUMCHTAa B IIOJIHOM

XuvMudeckui COOTBETCTBUU C MIPaBUIAMU O€30IaCHOCTH.
IKCHEPUMENT Habmtonenue, (¢ukcanuss U oONucaHHe Ppe3yJIbTaTOB
IIPOBEACHHOIO SKCIIEPUMEHTA
IIpoBeneHue CaMOCTOSATENBHOTO IIOMCKA XUMHUYECKOHN
XHMudeckas UHPOpMALlMM € HUCHOJb30BAHHUEM PA3JIMYHBIX HMCTOYHUKOB
uHpopMmanusn

(Hay4HO-TIOMYNSAPHBIX M3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa).

Hcnonb3oBaHWe  KOMIBIOTEPHBIX  TEXHOJOTHMH IS
0o0pabOTKM W 1Tepefayd XMMHUYECKOH HMHQOpPMalMu M ee
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NpEeCTaBICHUS B Pa3- IMYHBIX (hopmax

Pacuernl o
XHMHYECKHM
dopmyiam

U YpaBHEHHSAM

YceraHOBKAa  3aBUCUMOCTM  MEXKJYy KAadeCTBEHHOM U
KOJIMYECTBEHHOW  CTOPOHAMHM  XMMMUYECKUX  OOBEKTOB U
IIPOLIECCOB.

Pemenne pacdeTHBIX 3a/1a4 10 XUMHUYECKUM (OpMYyIIaM U
YPaBHEHUSIM

IIpoduasuoe u
npogeccuoHaIbLHO
3HAYUMOE
cojepsKaHue

OObsicHEHNE XUMUYECKUX SIBJICHHUM, HPOUCXOSAIIUX B
IpUpoJie, OBITY U Ha MPOU3BOJICTBE.

OmnpeneneHre BO3MOXKHOCTEH NPOTEKaHUS XUMHUYECKHX
IPEBPALICHUI B pa3JIMYHBIX YCIOBUSIX.

CoOntoieHne  MOpaBUJI  JKOJIOTUYECKHM  TPaMOTHOTO
MOBEJICHUS B OKPYXAIOIIEH cpee.

Onenka BIIMSIHUS XUMHYECKOTO 3arps3HeHUs
OKpY)KaloIllell Cpelpl Ha OpraHu3M YeJoBeKa U JPYrue KUBbIE
OpraHU3MBlI.

CobOmtonienne  mpaBwil  0e30macHOro  oOpalieHus C
FOPIOYMMH M TOKCHYHBIMHM  BEIIECTBaMH, J1a0OpaTOPHBIM
000pyTOBaHHEM.

[ToaroToBka pacTBOpOB 3aJJaHHON KOHIIEHTPAL[UH B OBITY U
Ha IIPOU3BOJICTBE.

Kputnueckass  omeHKa  JIOCTOBEPHOCTH  XMMHYECKOU
nH(}OopMaluY, TOCTYNANEN U3 pa3HbIX HCTOYHUKOB

36




YYEBHO-METO/INUYECKOE U MATEPUAJIBHO-TEXHHNYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOU JIMCHHUII/INHBI
«XHUMMUS»

OcBoenne mporpaMmbl y4eOHOW AUCHUIUTUHBI «XHUMUS» TPEANOoJIaraeT HAIWYHE B
npodeccHoHAIbHON  00pa30oBaTeIbHONM  OpPraHu3alud, peaTu3yoIield  00pa3oBaTEIbHYIO
porpaMMmy cpeanero obmero oOpazoBanus B mnpegenax ocoeHuss OIIOII CIIO na OGasze
OCHOBHOTO 00111ero 00pa3oBaHusi, KAOMHETa XUMHUH C JabopaTopuei 1 1abopaHTCKOH KOMHATOM,
B KOTOPOM HMEETCS BO3MOXKHOCTh OOECHeuuTh CBOOOAHBIN mocTynm B MHTEpHET BO Bpems
y4eOHOTO 3aHATHS U B IEPHOI BHEYYEOHOM eI TeTbHOCTH 00yJarOIuXCsl.

[Tomemnienne kabuHETa COOTBETCTBYET TpeOoBaHWAM (CaHMTAPHO-AIUAEMHUOIOTUUECKIX
npaBui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaieHO THIOBBIM O0OpYIOBaHHUEM,
YKa3aHHbIM B HACTOSIIMX TPEOOBAHUSX, B TOM YMCJE CIEHUATN3UPOBAHHON yueOHOM MeOelnbto
U CpeICTBAMH OOYUYEHHMsI, JOCTATOYHBIMHU /ISl BBITIOJHEHUSI TPEOOBaHUN K YPOBHIO TOATOTOBKU
00yJaronuxcs.

B kabuHeTe ecTh MyJabTHMEIHITHOE 000pYJIOBAaHHUE, TIOCPEACTBOM KOTOPOTO YYaCTHUKH
00pa30oBaTeNLHOTO TPOIecca MOTYT MPOCMATPHBATh BU3YaIbHYI0 HH(OPMAIMIO MO XUMHH,
co37aBaTh MPE3EHTAI[UH, BUIEOMATEPHAIIBI U T. II.

B coctaB yueOGHO-METOIMYECKOTO U MaTepUAIbHO-TEXHHUYECKOTO OCHAIICHHs KaOMHEeTa
XUMHH BXOJIST:

—  MHOTO(YHKIIMOHATbHBIA KOMILUIEKC TPETOIaBaTeIs;

—  HarypajgbHble OOBEKTHI, MOJENIH, MPUOOPbI W HAOOPbHI Ui MOCTAHOBKHU
JEMOHCTPAIIMIOHHOTO U YYEHUYECKOT0 SKCIIEPUMEHTA;

—  TIeYaTHBIC U IKPAHHO-3BYKOBBIE CPEICTBA OOYUEHUS;

—  cpeAcTBa HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHUI;

—  PEaKTHUBBI;

- TIepEeYHN OCHOBHOM U JIOTIOTHUTEIBHON yUeOHOM JIUTEepaTyphI;

—  BCHoMoOrareinbHoe 000py/lI0BaHNE U MHCTPYKIINH;

- OnoOIMoTeYHBIN (OHT.

B 6ubnuoTreunsiit GoH BXOAIAT y4eOHUKH U yaeOHO-MeTouueckue KoMIuieKTol (YMK),
PEKOMEHJOBAaHHBIE WM  JOMNYIIEHHBIE Ui  HUCHOJB30BaHUS B  MPOECCHOHANIBHBIX
0o0pa3oBaTeNIbHBIX OpraHu3alMsIX, PpeaTu3ylIIUX 00pa30BaTEIbHYI0 MPOrPaMMy CpPEIHETO
obmero oOpasoBanus B mnpenenax ocBoeHus OIIOIT CIIO wa 6a3e OCHOBHOTO OOIIEro
o0OpazoBaHwUsI.

bubnuoreunsit  ¢GOHA AOMOMHEH XUMHYECKON OJHIMKIONEAUEH, CIPaBOUYHUKAMH,
KHUTaMU JJIsl YTeHUS TI0 XUMUHU.

B mpouecce ocBoeHHs MpOrpaMMbl y4eOHOW AUCHMILTUHBI «XHUMHUSD CTYIAEHTHI UMEIOT
BO3MOXHOCTh JIOCTYNa K D3JEKTPOHHBIM YU4e€OHBIM MaTepHalaM MO0 XUMHH, HMEIOIIUMCS B
CBOOOAHOM JOCTyre B ceTH VIHTepHEeT (SIEeKTPOHHBIM KHHUTaM, MpPAaKTUKymMaMm, TecTam,
Matepuanam EI'D u np.).
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Mudraxosa H. I11. , [letpoBa T. [1., O6mas u Heopranuueckas xumus. Teopus u
npakTuka: yaeoHoe nmocobue — Kazanp, 2018.

JlonmosiHUTEIbHAS JIMTEpaTypa

Oenepanbhblii 3akoH oT 29.11.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit
Oenepanuny. [Ipukaz MunucrepcTBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413
«O06 ytBepxkaeHun (enepasbHOTO TOCYAApCTBEHHOTO 00pa30BaTEILHOTO CTaHIAPTA
cpemHero (MoJaHOT0) 001Iero 0Opa3oBaHMSM.

[Ipuka3z MunucrepctBa oopazoBanus u Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHuHn
n3meHenuii B [Ipuka3z MunmncTepcTBa o6pa3oBanus u Hayku PD ot 17.05.2012 Ne 413
“O0 yrBepxkAcHUN (eaepaTbHOTO TOCYAApCTBEHHOTO 00pa30oBaTEIBLHOTO CTaHAApTa
cpenHero (MoJaHOTro) 001Iero oopa3oBaHus ».

[Mucemo [lemapTaMeHTa rocyAapCTBEHHOU MOJIUTUKUA B cdepe MOATrOTOBKU paboumx
kaapoB u JI1IO Munob6puayku Poccum ot 17.03.2015 Ne 06-259 «Pexkomenmanuu 1o
OpraHM3aluy TOJY4YeHHUs] CpeJHero ooOmero oOpa3oBaHUS B Ipeaenax OCBOCHHUS
0o0pa3oBaTeNIbHBIX IPOrpaMM CpenHero mpodeccuoHalbHOrO 00pa3oBaHus Ha 0ase
OCHOBHOro  oOmero oOpa3oBaHMs C  yd4eToM  TpeOoBaHWN  (emepabHBIX
rOCy/IapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB W TMOJy4yaeMOW mMpodeccuu HUiu
CHEIHALHOCTH CPEAHEro MPOo(ecCHOHATEHOTO 00pa30BaAHUY.

CoBpeMeHHbIE TEXHOJIOTMH O0yueHHs XUMHUH: yuyeOHO-MeToauyeckoe mocodue — M..
2018.

labpuensu O. C. u gp. Xumusa g npodeccuil U CHeNHATBHOCTEH TEXHUYECKOTO
npodus (3MEKTPOHHOE MPUIIOKECHHE).
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PELIEH3UA
Ha pado4yio nporpamMmy y4eOHoi JHCHHILIHHDI
«XumMus»

Pabouas mporpamma yueGHOM Aucumniinubl «XUMUS» COCIABAEHA B COOTBEICIBAU ¢ OLOC
CIIO mo cnemmansHocTd 33.02.01 ®apmammsa. M3 Hux 78 wacos — TCOPETUYECKUE 3aHATUA W 78—
TpaKTMYeckue 3aHATHA. Ha camocTosTenbHyro paGoTy oOydarommxcs OTBOZMTCS 78 4acos.
MaxkcuvanbHas yueOHast Harpy3ka cocTasiseT 234 yaca.

IIporpamma comepsKuT: TACTIOPT, CTPYKTyPy M COAEp/KaHMe y4eGHOM IMCLIAILTMHEL yCITOBHS
peanu3aIiy y4eOHO! MMCLMILTHHEI, KOHTPOIIb U OLIEHKA PE3yITbTATOB OCBOSHHS Y4e0HOM IUCLIATUIMHEL

B mporpavve ueTko ompexeneHl UMM W 3agauM yueGHOM JUCLIATIIMHGL, TpeboBaHms K
Pe3yJbTaTaM OCBOCHUS Y4€OHOM TUCIIUTIITAHEL.

IIporpavma comep/XUT TeMaTHYECKHIA TUTaH C YKa3aHHEe KOMMYECTBA YACcOB HA TEOPETHYECKHUE H
TPaKTHYCOKUC 3aHATHA 10 KaKZAOM TeMe, YPOBEHb OCBOEHHMS, a TAKKS BO3MOKHBIE BHIEI
CaMOCTOATENEHON PabOoTHI CTyEHTOB.

B mporpamme oTpaieHBI OCHOBHEIE ()OPMBI M METOIBI KOHTPOMS M OLEHKH PE3yIIbTATOB
oOy4enus. [laHHas IPOrpaMma MOKET GBITh HCIIONB30BAHA [TA 6a30BOM MOATOTOBKH 00yHaromuxcs u

CrocoGCTByeT POPMHUPOBAHKIO Y HUX MPODECCHOHATBHBIX KOMITETEHIIHIA.

Pemenzenr:

batyaesa 3ymnedus [TunsnosHa, npenoxasarens YIIOY «MOKCYy
®.1.0, yyeHoe 38aHKe, JOMKHOCTD
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PEHNNEH3UA
Ha pabo4yio mporpaMmy y4eGHOH JHCHAILIHABI

«XHMHT»
PaGouas mporpamma yueGHoN mucimmmHbI «XUMHS» COCTARICHA B COOTBETCTBHE ¢ OIroc

CIIO no cretmamsrocTr 33.02.01 GapMars U B COOTBETCTBHH C obpasoBarenbHOM nporpammoit CITO.

Ilporpamma copepuT: Nacmopr, CTpYKTypy 1 ConeprkaHue y4e0HOM MUCIIIUIMHEL, YCITOBHI
Peams3aliy y4eOHOM MUCLIATUTHHEI, KOHTPOIb U OLIEHKA Pe3yJIbTATOB OCBOSHHS y4€0HOM AUCIUTLIMHEL

B nacropre paGoueif mporpammer ykasama o6macTs NPUMEHEHH TIPOTrPAMMBL, MECTO
AMCIMIIIMHBL B CTPYKTYPE NMPOTPaMMBI NOATOTOBKM CTIELIMATHCTOB CPEIHEro 38eHa. [lepeucHs yMeruii,
3HAHMA OOWMX M NMPO(ECCHOHATBHEIX KOMIIETSHIMI cooTBeTCTBYeT Tpebosanmwsim OI'OC CIIO mo
crieambEoCTH 33.02.01 ®apmarps.

KomriecTBo 4acoB Ha OCBOEHWE NPOrpaMME! yueGHOM MMCIMILIMHBL «XHMHUSH COOTBETCTBYET
yueOHOMY TUTaHy KOJLIETKA.

Conep:xanue y4ebHOro Marepuana COOTBETCTBYET yMEHHAM H 3HAHUSM, ITEPEYUCIICHHBIM B
nacriopre paGouei mporpammer. ITowacoBoe pacmpencicHue MEXIy TEOPETHHECKUM O0y4eHUEM,
TPAKTHICCKUME  SAHATHAMH, ~CAMOCTOATEIBHOH PpaGOTOH MONHOCTBIO COOTBETCTBYET —CreLmduke
OCHOBHEIX  TIOKa3aTencH OLUCHKM pe3ymbTaToB  o0ywenwss. [lepeumcienst DAa3TUYHBIE BB
CaMOCTOATENBHOM — Pa0oThl  OyvarommXcss — (COCTABICHME  NPE3CHTALMH,  TEKCTOB Gecern,
KOHCIIEKTUPOBAHHME TCKCT2 M JIP.), COPMYIMDOBAHHBIC YEpe3 JeATENBHOCTH. Ilepeuncienmoe
00Opy[oBaHKE B NOCTATOMHOM Mepe OGECIeYMBACT IPOBENSHHME BCEX BUIOB NPAKTUYECKUX 3aHATHM,

NPy CMOTPEHHBIX TIPOFrPaMMOi yueOHOM JTUCIATLIHHEL,

Penensenr:
Anaxaesa 3os Tanossa, npenonasatens MKOY «umuazus Neldy r. Hanpuuka
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