[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
WUHdopmaums o Bragen

010 aomos e NUFHMCTEPCTBO HAYHH H BbICIUET'O OBPA30BAHHA

[loMmKHOCTb: AMpeKTop AenapTaMeHTa no o6pa3ommgﬂ:ﬂﬂ IIIEJZIEPAL[HH

[Jlata nonnmcamqﬁ%ﬁéﬁéﬂﬁﬁﬂé rocy IapeTEEHHOE DIOUKE THOS :}ﬁp&]ﬂﬂ.ﬂ'{&]‘[ht—l 02 yupeRIeHHe
KNtou:

YHUKANbHbIA NPOrpaMMHbI

8db180d1a3f02ac9e60521a5672742735¢18b1d6 BRICIIETD UEPE'—“-“:EHHHH
LR Ay sl Al am Al ar s s BERSEIFAE ECKHI YHUBEPCHTET»

YTBEPAIAID

ﬂﬂﬂﬁﬁfﬁ}aﬁﬂam M HHOCTPOSHNS
, = {M—B-/Ei lthﬂB."

i:_-__,f_e St E;é’ndf’fg::‘::_?f&’f 2020 1.

PAROYASH IMPOIPAMMA THCHHMILTHHLI

SO HM MY

Hﬂl’l]’]ﬂl].'[EliHE OO MOTORKH
29.03.04 «Texnonorna Xy1omecTBeHHOH 00PadoTKH MATEPHAIOBY

Tlpodmne
«TexHonOrnYecKmi HHEHHHPHAT B NPOHIBOACTERE
XYOOKECTREHHBIX HITeTHE»

Crenens (Kramndmxarmms )
Dakagaep

Popma obyuennn
OuyHO - 3a0UHAR

Mockea 2020 —



[lporpaMma JHCIMILIMHEL «XHMHS» COCTABNCHA B COOTBETCTRIH € TpedoBaAHHAMH
GIOC BO 1 yuedHbM NnaHoM 10 HATPABNEHHIY TOATOTORKH 29.03.04 «Texnoaornn
xylowecrsennoii  ofpaboTKR  MaTepHaloB® W npodi TOANOTOBKH
4 TexHOTOrHYecKkil HHAHHAPHHAT B NPOH3BOACTEE XyA0HECTEEHHBIX H3Te i

TIporpaMyy COCTABHIT,
J.T.H., pofeccop

[MporpaMma JHCLIHTUIHEE «XHMHES» M0 HANPABNEHHIO 29,0304 «Texmonorns
xyno#ecTsennoii  ofpaloTkm  marepwaiosk A npodmme OOOTOTOBKH
STexXHOMOrMYCCKHI HHAWHHPHHT B DPOHIBOACTEE XVIMHECTBEHHBIX TR Ty | ) ER
yTREp#ICHA Ha 3acefanin kadeapsl «XumbroTex)

& 30 » aprycra 2020 r., npotokona Ne 1

3ag. kahenpol «XumbroTex» L_/M.B. ApTtamMoHoBa/

[Tporpamma cornacosaHa © PYKOBOOHTCICM obpazoBarTensHoi NpOrpaMmMbl 10
Hanpamnenny nomrotoekd  29.03.04  «Texsuonorns xyaowecTennoii  obpaboTry
MATepRanos» H OpodHMO  NOJATOTOBKH «TexHoaoruMecknii  HIKHHHPHHT B
NPOHIBOICTEE XYAGKECTBEHHBIX HITCNIT

‘H‘_,.,-'-'.l
Jou., K.T.H. { ALA, Qponos/

w3/ » -1 2020 1. P

[MporpaMma  YTBEpEIEHA HA  3acejaHHM yuefHO-METOIHYECKoH  KOMMCCHH
thaxyIBTeTa MALIHHOCTPOSHHA

= S
[Npencenarens KOMHCCHH - ﬁ:‘éﬁé’:ffﬁ ~{A H. Bacuneen!
« B 5 o d 2020 r., npotokoa Ne 77 -




1. Hean ocpoenns ARCUMTLTHIELD

K OCHOBHBIM [EIHM OCBOCHHA THCIHIITHEE € XHMHI CASIYeT OTHeCTH:

- COITAHHE ¥ CTYNCHTOR HET0CTHOH ECTECTBEHHOHAYMHON KAPTHHE! MHDA,

- hOpMHPOBAHHE ¥ CTYACHTOR OCHOBONOASTAHMIAY NOHATHE COBPEMEHHOH HEOPTAHRYECKOH
NEMHH, HEOOXOMEMBIX [TH TOHHMAHHA CYIDHOCTH COBPEMCHHLIN TeXHOIOrHYeLKHX IPOLECCOB B
X YRECTREHHDNE 0DpaboTre METAIION H CILIABOE,

. NOATOTOBKA CTY/EHTOR K JIENTENRHOCTH B COOTEETCTBHH C  KBATH(HXAUHOHHORN
xapakTepmeTmRofl  Gakanaepa no  wenpaenemmo 290304  «Texmonorna  XyADKeCTBEHHOH
pfpaloTk MaTepHanosy, B ToM wncie (OPMHPOBAHAC ¥YMCHEA N0 YCOBEPIICHCTROBANMIO H
pazpaborie Oponeccos o0paloTKH MOBEPXHOCTH METANTHYECKHX HINCAHH, 8 THK&C NPONCCCOB
obpafoTHHE, NPH KOTOPRIX HIMENAeTCH HX NHMMYECKHE COCTAE M CTPYHTVPA U8 JOCTHHCHME W
COXPAHCHHR TPeOVEMOro Ka9ecTsa |

K 0CHOBHEIM 1209aM OCBOCHHA JHCUHIARHL ¢ XHMBL) CICAYET OTHECTH:

- PRILNEHHE OCHOBEME XHMWYECKOTO M3HKA B CHMBOIMEH, COBPEMENHOH TCPMHHOMOTHEH H
eIocofaMi OCYIISCTHIE HHE XAMACCKNK NPOLeCsos,

- OCROEHHE OCHOBHBX COBPEMEHHEN NPeacTasmeniii ¢ CTPOSHNE ATOMOB, MOJEEY/ H BEIIECTE,

- YMEHHE PCINATR GCHORHEIE THITH XHMIHECKHX 387184,

- mpuobperenne HABLIKOE XUMH4ECKOTO JkcOepHMenTs, 0OpaloTER IKCIEPHMCHTATRHRIN
NAHHEE © oopMieHHs TafopaTOPHOrO KYPHANS BalmomeHkil.

2. Mecro aucnnannb B erpysrype QOI1 SakanaspmraTa

JIACUNTITHAZ «XHMELY OTHOCHTCA K udciay Oazosbix yueOHBIX ZHCUHIUIHH 4HacTH IHKIA
MATEMATHYECKHY H SCTECTREHHOHAYYHER AncunirA OO GakatanpraTa.

Mycupmamas  «XHMES®  BIAHMOCEH3AHA JOTHUECKH M CONCPHATENEHO-METOIHYECEH CO
CIEIVICUIMMH THCIHIIHHEME B npasTrkass OO

B Krowe It

- Paanks;

- Marepnatoselense § TepMndcckar obpaboTa;

~ADPAHEO-NEMEUCCKHEE IPOLECCH NP BAMPEEe ANA XylowesTBeHR0R o0padoTrn MaTepnaios;

-TexHONOrHA MOKPHTHR XYNOHECTREHHEX HIIEIHH;

-DCHOBB pecTABPALHN XYOOMECTREHHEDX HIEIHA HI METATIOB H CITABOR;

- BesonacHocTs KHIHSICATCIBHOCTH.

3. Mlepedcun IAFHAPYEMEIX PEIVALTATOR OOYSEHNR 10 THCOHILINHE, CONTHECERRRIE ¢
MIAHHPYEMBIMIE PEIYALTATAME 0CBOCHAR 0DPAoBATEILIOH NPOTrPaMMEL

B peavisTare OCBOCHMS JIMCUMIDHHL ¥ 00y9aromHxcs BOPMEPYIOTCE  CCTYROMMHE
KOMIETEHIIME ® JOM#HE! OLTE JOCTHIHYTM CHENYiOMHe pPeIyIRTaTs O0yHeHHH Kak  yian
BOPMAPOEAHAA COOTBETCTRYIOUINK KoMIeTerHni:

B peivansTaTe ncBocHIE
Ko nipasopaTeaLo Mepeyens MIAHAPY EMBIX PEIVILTATOR

KOMIETEHUNN | NporpaMMel o0y uaromnics ofivHenns 1o JNCuHIInHe

AOTHEN 0DIaAaThH




OTIK-1 CrocobHocTEIO PEIIATE | 3HATE:
HONPOCH!  TpOfpeCCHORATBHOIH | - CTpYKTYpY nepHomuseckodi cueressr JLH.
| DeATENBHOCTH — HA  OCHOBE MemneTecss ¥ JAKOHOMCPHOCTH HIMCHEHHR B

eCTeCTHEHHORAYTHEIX H | MepRODEX W TPYNmaX, XAPAKTEPHCTHEH ST0MOB

OOIIEH HHEHCPHEIX A, | M XHMHHECKHE CROHCTHA CORITHHENH,

METOI0E MATEMATHUECKOTO | ¥METh:

AHATHIA B MOAETHPOBAHHA - YMETh P OPIEATE PEIYILTATE
AHAMHTHUSCKON SECNEPHMENTA "
HOPMYTHPOEATE REBOTE,
BARAETh:

- METOMAME TIOHCKE XMMHUECkol HrhopManHn
| ¢ WMCOOMBIOBAHHEM PATTHUHEIX  WECTOYHHEOR
(CTIpABOTHED, HAYTHEX H B3y HO-TOOYISPHEIX
WiZlaEuE,  KOMOBOTCPHEIX DAY JaHHBIX,
pecypeos HaTepneTa),

3. CrpykTypat B COACpARAHNE THCITLIHHE

Ofmas TPYACEMEOCTS THCLMILTHAEL COCTRRANET 3 J8UETHLIX eHHNILLI (108 axagemMugeckKiax
MACOE, 13 HUX 71 98¢ — caMoCTOATENbHAR paboTa CTYASHTOR)

Ha mepnom kypee A0H aVAHTOPHBIN SAHSTHH BHOEAASTCR 1 zauéTHas efHHHNA (B TEPBOM
cemecTpe - 18 uac, BO BTOpOM cemMecTpe <19 Hac). CEMOCTORTEILHAR palfoTa npegycMoTpeHa B obbeMe
71 uac { B nepoom cemccTpe — 58 HACOB, BO ETOPOM CEMBCTPE - 13 uacor). B neproM H BTOPOM
CEMECT]E JUIH SaHATHIT 0TBOARTCE — 14ac B Henemo.

[lepsugit cemecTp JiexiHn — 18 Jacon

Bropoit cemectp: nabopatopuile paboTs - 19 wacon

(PopMa KORTPONA 3HAHAT- DOCTe Ka# 010 CEMEtTPa - 3a9eT

XHMHA
llepebLif cemecTp
Bregenie

XMMHE B CHCTEMe ©ecTecTECHHBIX HAYX. JHAMCHHC XHMHH TN TCXHOAOIHH HITOTOBNRCHEHS

KYNORCCTREHHBIX HITeNHi.
1.1, OcnoBible NOASTHE B 3AK0HELL XHAMHRT

OfofinenrEe HadanbHEN NAMEUeCcKHX Jpannll. OCHOBHEE MOHATHE NHMHH! MaTepHN, BEISCTEO,
aroM, MOZEEYNA, WOH, XHMHUCCKMA 3JEeMeHT, HIOTONH XHMHEYUSCKOre JIeMeHTd. Ocnopiie
KOMHYSCTREHHEE NAPAKTEPHCTHKM, OTHOCHTENBHEIC ATOMHBIE H MONCKYIRPHEIC MACCHI, MOIL,
MOMSPHAA MACCH, MOTAPHEE 0DbeM, MACCORAS 0 OOBEMHAA 10T, MOITAPHAR KOHISHTPAIHS.

FaKOH COXPAHCHMA MACCH TPH XAMHYCCKHN PEOKIHAX. 3AKoH NOCTOAHCTBA COCTAB. 3aKOH
Aporanpo . Ypasnesne Knaneliposa-Menaenecsa.

CTexnoMeTpHYECKHE PACTETE! N0 XHMHUECKHM HOPMYTAM H XHMHISCKEM YPERHCHHAM.

1.2.Conpemenibie MPeIcTaRienng o CTPOEHNN ATOMA

OCHOBHKE MONOKEHHA KBAHTOROH MCXAHHMEH, NPEALIHNB KBAHTOBAHHA OSHEprEM. VY pasHeHue
[nauka. Kopoyckynspuo-sonsosme ckoficTea  wacmm  Ypassenwe ac-bpoitas,  llpenunn
peonpenenéanoctu elizentepra. Boanopoe ypasnenue IUpénnarepa. AToMHad OPOHTATE.

1.3 Kranroniie wnean n ux puznuecKiii cMeien.

PacnipeneneHue IEKTPOHOB B MHDPOMIEKTPOHHEIX  atomax, [Ipuuian [Nlaym. TlprAOnon

parnensmed snepri. Tipasuno Xynaa. Tpasino Kneuxoscekoro. s-, -p.-d-u {-3ancmMeHTs.



1.4.0eKTPONHAS CTPYKTYPE ATOMOE H NOAGRCHNE WTEMERT B Hepuoan=ecicoii cHeTEME
Mengeaecna

opMyIHpOBKE mepHOTHUecKore 3akond. CIpykTypa NepHOIHYECKDR CHCTEMBL  3NCMEHTOR,
JaKOHOMEPHOCTH HIMEHEHHA B [epHOAX M TPYNNaX ATOMHOrD paiiyca, IHEPTHH  HOHH3IALHH,
CPONCTRA K ANCKTPOHY, MCKTPOOTPHLATENRHOCTH, METATIHTHOCTH H HEMETANIHYBOCTH,
OKHCIHTETEHO-BOCCTARORHTENEHONH cOoCOlHOCTH ATOMOB, KHCIOTHO- OCHOBHON MPHPOIR OKCHAOE H
THAPORCHINE,

1.5, XuMH9eckan cBAdb 0 CTPOCHHE MOJTEKYI

CymaocTs O0pasOBEHHA XHMHHCCKOH CHATH. THOB XEMAYECKON CBAIH: KOBATEHTHAS, HOHHAA H
MeTATINTecKaR. CYmHOCTE 00pazoBaHHs  XHMHUCCKOR  CRSSH. {JCHOBHEIC NAPAKTEPHCTHEK
COBATCHTHGN CREIH IJMHA SHEPTHH CEHYE, BANCHTHEE VINLL 3aKOHOMEDHOCTH HIMEHCHHN STHX
KAPAKTEPUCTHE (B CUHOTHIHLX coeguienngx). Crnocobl ONHCAHHA XHMHMSCKOH CBATHD METHI
BATEHTHMY CRSel W MeTom MonekynapHex opGuranei. OOmcHHEE B AOHOPHO-AKNETTOPHLL
MCKAHHIMEL DOPAIOBARHA KOBANCHTHON CEA3W. HACKINEHHOCTh, HANPABNCHHOCTL, MOJAPHIALHE H
KpETHOCT: KopanenTHOH cBasn. [HOpRIHsamus ATOMHELD opGuTaneii. OcHopnoe W BOOYAIEHHOS
CRCTOSHHE STOMOR, OcHOBHEE THObl rrOpaImsanss, [IpocTpancTReHHOES PACTIOAOMEHHE ATOMOR B
sonekynax. MopHan cesie KAk NpelelbHbil ciy4ai KoBATeHTHOH cBA3d., Cpdsh CTCTEHH HOHHOCTH
CEI3M € TEKTPOOTPHIATEIEHOCTRI0 ATOMOE, HCHACKINEHADCTE B HE HAMPARIEHHOCTD HOHHOR CEASH.
Meton moneryispasx opfaramelt. TIpuammne  ofpasopanid CBAMKMBAIOIIHK B PAphINTRIONHE
MOMEKYIAPHEX opduTanel, nocneIoRaTeIEHOCTD JANOIHENHE HX JNckTpOnaMH { HO mpEMEPS MOMEKYT
H noHos 1-ro # 2-r0 DepHOI0R NEPHOIHYCCKOH CHCTEME 3CM EHTOR)

L6 CrpocnHe BemecTs B KOHJEHCHPOBANNOM COCTORHHA

OnWSRTENLEEE OcOBEHHOCTH  rasoo0pasHoro W KOHOSHCHPOBAHHOTO COCTORHHE BEIISCTE.
¥ HAAYECKAS CRNIE B METATTAN [HA NpHMepe 0DpasoBiHnE KPACTANIA MeI0tHOTD seTanna). OcHoRaE
nonowMenns  oHHol  TeopH,  KpHCTANIHYECKHWE  PEINSTEH  MCTALIOR. Mesmonerynapaoe
HIAHMONCHCTBAE, BaH-ACp-BATBCOREl CHMEL OpHenTaNHOHHOE, HATYKIHOHHO: M ARCICPCHOHHOS
p3auMoaeicTREs, BOOopoIHad CBRIk.

1.7.3aK0HOMEPHOCTH HNPOTCKANHA XHMIIECKHX IPOnecton.

JHepreTHKA XuMpveckuy peaximii. TepMOTHHAMHYSCKAL CHCOTEMA. lapameTpsl ¥ pyvHKuRR
COCTOAHMA CHCTCMB. BuyTpennss opeprug cueremsl Tenmota ®  paboThi. Mepurfi  3aK0H
TEPMOTHHAMHEH.

Tennonoii sduperT B sTanknis, CTaHIaPTHAS HTATRITHA ofpasoBannA BemecTs, Jaxon [ecca B
ero mocaeacTRRS. Brrmenenie Tennoeore 3d{exTa xuMuHeckol peakivi.

IHTPONHA, e IMHMCHMOCTE 0T TPAPOALL coennnenull ¥ TeMmepaTyprL Cranpapraag SHTPOmHE W
PRCHET HIMEHEHNS FHTPOMHE XHMHHECKOH PCARITHE.

Sumeprua ['HOGca ® o UIMEHEHHA B XHMHHUECKHX PCAKLTHAN. Cranpaprias oueprun [uboca.
OmpeacieHHE BOSMOAKHOCTH NPOTEKAHNA XHMHEeCKOH PEAKITHE.

1.8 Xumuacckan KNNeTHRES H KATAIH:

KraccHMKAIAR  XMMHHECKHX  peaknmii, KHHeTHUCSCKHE  XapAKTCPHCTHEN  rOMOrEHHRX
reTeporeHHBN XHMHUECKNK PeaKiiii: CHOPOCTR, KOHCTAHTA CKOPOCTH, (PakTops, BIHARNIHE HI
CHOPOCTh XHMHYCCKOH PeokuuE. 3akod ACHCTBYIOIIMY MACC. Banguue TeMmepaTyphl H& CKOPOCTH
XHMMMECKHK peasiiil, THEPria aKTHRAUNE, AKTHBHRC MOTEKYIbL. Vpasuense Appeduyca. llpasuno
Banr-T'odda. [oMoreHHEI | reTeporennnii KaTanis. [TpHMEHSHNE KETAIHIE B IPOMEILICHHOCTH.

1.9, XuMuaeckoe paBHOBecH

Ofparnmele B HeODPATHMEIE XHMHYECKHE PRaKIHH. KouncTanTa XAMHUECKOTD DPABHOBECHH,
DaxTopE BAHAKIINE HA XHMEMeckoe paprosecie. [Tpuiman Jle Ilarente-bpayna, ero JHINEHHE LR
OCYINECTRICHWS XHMEYECENX [IPOUECCOR,

L10.PacTeops

Mucriepcibie  cucremsl.  Mernmueie  pactsoper. Cnocoln  BRIpedHf  COCTABA  PACTROPOS.
PAcTROPHMOCTS BEIMECTE. XMMHYECKAR TCOPHR ODpasOBaHuA PacTHOPOE. ConmpbaThl H THIPETL
KpHCTATOrMAPaTE B BX choficTea. OmpeeieHHe COCTARA PACTBOPOB METONOM THTPOBANHA,

LI1LHeaeRTPpoauTLl - H WIEKTPOINTSL



Teopun aneTROMHTHYECKOH THcconHane. [Inceoinaus KneioT, acnosanuil B conedl, CTeneHb |
KONCTAHTA MEKTPOTHTHHECKOH THCCONNHAINE, 3akoH pashasIcHud Oerpanema. Pacudr xonmenTpans
MOHOB B pacThope, CHALHLE YICKTPONHTH, MOHSTHA 00 AKTHBHOCTH. Horroe NIPORIBENEHAS BOIRL
Bopoponustdi  noxasarens. MeTogs onpenencHid KHCIOTHOCTH PACTROPOE. KHenoTHO-0CHORHES
werkaropst, Tuapomrs concil, TipocTol, oryneHaTii H nonanii regpones. Koneranta H CTenedhb
riapossa, BIEIHES paxiHusEr (aKTopos Ha TPOTCKARAS THAPOIHIA,

112, OknennTeisHo-BOCCTAHO BN TEILILIE NPOIECCE]

OCcoBeHHOCTH  OKHCIHTEIMHO-BOCCTANOBHTENLEE.  peaxuui, CTeneHs OKHCISHHS ATOM3 B
CMIECKoM coeTHienmn, OCHORIKE OXHCIHTENS B FoccTaHosRTenH, Paccranopka KoapduHenTon B
VpABHCHNAX peaknid, DBUHAHEEe EMCHOTHOCTH PacTBOPOR  HA  MPOTERAHHC OKHCTRTEIBHO-
BOCCTHHOBMTENEHEX pearipil. OKHCIHTEIEA0-BOCCTAHORATENLAOS PARHOBECHE HA TPAHUIE CMETRLI-
pacteop:. [onsTae off 3NeKTpOIE, NBOAHOM MIEKTPHHECKOM CI0¢ H MEKTPOIHLIX IIOTEHIHANEX. B
anexTpogos. Crapgapradi  pojopomuui  snextpon  Mimepenwe ONEKTPOZHEIX NOTEHUHANOS,
Ypapnerne Heprera DnesTponsaaymas cuna ¥ paboTa ranbRaHNHECKOro 3neMeHTa Jannans-Arobs.
C ¥ HAMPARTEHHA OKHCTHTENBHO-BOCCTAROBRTERHLIX PeaKTHii.

113 e TPOJINE BOIHBX PACTEOPOE LIEKTPOINTOR.

OcofeHHOCTH pAspAla HOHOE B MONEKYI Ha HIEKTPOIAX. SNCKTPOAHI © PACTBOPHMEM AHOROM.
Jakoms hapaned. BExom no Toky BemecTsa. [IpHMeNEHNe JMEKTPOTHIA B NPOMBIINEHROCTH W LA
AMIA TR OKPAAKAIOMEH cpe/IbL

114 Xnvuueckie CEoiicTES METALA0E H BX cOCaHHennT

Meranmst B Lleprogmueckolt cucteme snementos [LH. Menneneesa. BaaumonelcTBHC METALIOE ©
BOIOM, KHCAOTAME W mencSan. BsamoielicTare MeTAINOR ¢ HeseTannamy. CRONCTRA W NIOMIYUCHHE
OKCHIOR, THAPHAGH, CYILHAOE B RApOHIOE MCTALIDE.

Bropoil cemecTp

2.1 lafhoparopuan padora. Cocras pacTsopon.
Booanoe sasarie JECTIEPHMERT B XHMEH, XHMAUECKSS NOCYIM, peaKTHER B obopyLoBnHEE,
Ocropske Hpasuna padorsl B XEMHIeCKOl Ia00paTopHH H TEXHHER GEsnMACHOCTH.
Chocobel  pacuéta  sajamnoll  KoHueHTpaums. (OnpelencHBe nNOTHOCTH PACTROPOER. Cnocob
ONpPENENcHNS  COCTABA MPHTOTORNEHHLX PACTROPOE. TrTprMeTprEecKoe  onpejefleaHe COCTaBd
NPHEIOTORNEHHOTD PACTEOPA.

2.2 Maboparopnan pabora. Tennosoii sdderT n panpanieinne XHMHHECKIX peaxumii
Onpenenenne TeioBRX AHeKTOB PeakiliE REHTPATHIIIEE B PACTEOPSHAE COMH B BOAC Pacuey
cuoBomioil sHeprun I'rAfca 3THX TPONECCOR ¢ NOMOMEI0 CTAHAJTHEL IATCHHA,

2.3 /1abopaTopran pabora. Peakuui 0KRETERH - ROCCTANOB.TEHNH,
CrencHb CKHCACHHA STOMOB XHMEGeCcKHX coemnnenni. UCHOBHLIE OKHCIHTENN W BOCCTAHORHTEEH.
BEHaune XapaKfepa Cpelll Hd ORMCIHTENLHYI0 CnocofiocTE NepMAaHrafisTa Kamid. JeolcTaeHHAn
NPHEPOIA NEPOKCHIA BOAOPOIA.
2 4 Taboparopuan padora. Pacteopul s0ex TpoJanToRE,
Boaopoaasiii nokasarent., [uapoans comeii.
JuccOHANAT PACTROPEHHOD BEUIECTEA H MONCKEYH BOTEL Bomopoaneii mokasatent, Pacddt B
SKCTIEPHMEHTANEHOE ONPEIENICHUE KOHIEHTPALHN WOHOB BOMOPONA H HOHOB B BOIROM PaCTBORC.
Uroponns conefl. OcHopeble THITEL THEPOIHM3A COTEH, Brusnse TeMNepaTyph!, patDaBIcHAN ©
KHCIOTHOCTH PACTROPE HA NPOTEKSHHE THAPOIHIA comed,
2.5, JaGoparopnas padora. JNEKTPOINE BOJHEIX PACTBOPOR JCKTPOJIHTOR,
CympocTs 2MEKTPONNIE. e TPOIRT ¢ AHEPTHREMUE H PECTEOPHMAIMH 2HOIAMH. [MocneaosaTelbHOCTE
paIpAIA KATHOROR ¥ BHHOHOB N3 HEEPTHEX JMEKTPOIAX. HISKTPOTHI C PACTROPUMEIM 3HOZOM. Paspan
KATHOHOR H AHROHOA B BOJHEIX PACTBOPEX WISKTPONMHTOR B 3ABHCHMOCTH OT COCTARA MIERTPOARTEL
BLINoA Mo TOKY IPHE JEETPoTH3e. DNeKTPOTHS ¢ BRIISISHHEM METAIII.



2.6. Jadopatopran paboTa. Koppoiins MeTaiiog.
DAeKTPOIKELE NOTEHIIHATEL ToTeHIHAN KOPPOGHH. (eobeHHOCTH KATOAHOrD NPOLSCed B 3ABHCTIMOCTH
ot senminel pH. Onpeaenenne ryGHHEL, X4PAKTEPA B CKOPOCTH KOPPOSHN,

5. 06 pazoBa TeLIEE TEXHOI0THR

MetomuKa NpenoaapaEMs THCUMTIMMHS ¢XHMHAD M PEATHIBUNA ROMIETEHTHOCTHOTO nofxoda B
H3T0MKCHAN # BOCIPHATHH MATepHAN: MPeAycMaTpHBSET HENO/IL30RAIHE AXTHBHAN H HHTCPAKTHBHELX
fopM TPOREIEHHA TPYOIOBRIX, WHAHBHIVATRHRX, ayIHTOPHEDX PHATHH B COMETAHHH © BHC
aymrropaoli  paboTel ¢ DAk QUPMEDOBARHA B PAXBHTHA oo ECCHOHAIEHEIX  HABHIKOR
ol y4aI0IHKCR:

- [OTOTOBKA B BTIOMHEHAR nafopaTopHEx paboT B mafopaTopin BY3a,

- NpOBENEHHC HHTEPAKTHEHBIX SEHATHI N0 Nponenype NOATOTORER K HuTepHeT-TECTHPORAHIH

Ha catitax [-exam.ru, fepooru.,

- NpOBESHNHE KOHTPOTBHEN JOMAIHEY paGoT,

- npopeAcHEs cobeceopanuil N0 Na0OPATOPHEM pabOTaM.
VneneHB BeC JARATHI
NPOBOITHMBEIX B HHTEPAKTHEHEI (OPMAX OnpeieieH rraproi nensl odpajoBaATeIbEHOA NPOTPAMMEL,
OCOREHHOCTRI0 KOHTHATENTA OGVHAIDIMXCT W COTSPURAHHEM IHCUHIHHGE! (CLHMBRE H B USI0M 1o
JMHCIATITHHE cocTasngeT 33 % ayIHTOPHBIX aEATHI, JIEKIHOHHEE 3aHATHA cocTanngeT 67 % o7
AYIHTOPCKHY JAHATHI,

6. OuenoMHbIe CPEACTBR A5 TEKYIIET0 KOHTPOAN YCNeRAEMOCTH, T POMEEY TOUHOI ATTECTANNN
110 HTOTAM OCBOEHHN THCHHILTNELI 1 yaebao-merogiaeckoe oficcnedenme CAMOCTOSITE LR
paboTsl CTVIEHTORB
B npouecce o0YYEHMS WCHONEIVETCH CHEMYROITHE  OUEHGTHBIE CPEOCTBA TOKYWETe KOHTROMA

VCICBACMOCTH B IPOMEEY TOYHOH aTTecTAlNN;

Bo nepaoM ceMecTpe:

_BRIIOANEHHE W JATIATA KOHTPIEHGIX IOMAIHEX 3a18HMi.

Bo pTopomM cesecTpe:

-IOAFOTORKS , BLIIOMHEHNE B 3amTa NabopaTopHs pador.

-OpOREREHHE HHTCPAKTHBHBIX SAHATHA 0 OOAraToRKS K HHTCPHET-TECTHTPORAHIED HE caftre [-exam.m,
fepora

OOpasibl JOMAMEEY KOHTPOIEHEX samaHAfi 118 NpOREISHAR TEKYIIETD KOHTPOIH, BONPOCH H 3408%H
FIE MOATOTORKH K 3a9eTy npuseacHs B [lpunomenni 1

6.1, @ona GIEHOIHEIX CPRICTE 16 MPOBCIEHHA OPOMeHEY TOIHOH aTTecTalin 00y AN X CH
10 THCHHIIHHE (MOIVII ).

6.1.1. TlepeucHs KoMOeTeHUMi ¢ YKasaHHeM YIANOB HX (POPMHPOBIHMA B NPOUSCCE OCROCHIA
ofipazoBaTeTsHOMH HPOTPEMMEL

B pesyinTare ChOSHAN JHCHMINHEE (POPMHPYIOTCE CEYIONIHE KOMIETEHIHN:

Kon B perwvantaTe  OcROCHHE  ODPAIOBATEILHOH  OPOCPaMMbI
KOMOeTeHn | obyvaammuiica joaken ofiagaTs

OlIK-1 KaTeropna (rpymma} oOmenpefeccHORATEHBIX KOMIICTCHILH.
ARLTHTHYECKOC MEIILISHAS,

Croco0HOCTE PEINATE BONPOCH TipodeccnoHAnEHOR  JCRTEILHOCTH HA
OCHORE CCTECTEBEHHOHAYYHRIN W ODMICHHMEHEPHEL FHEHAH, METONOR
MATEMETHHECKOTO SHATHIA 1 MOOSIHPOBAHRY




B mponecce ocrocHus o0paloBaTENhHOH OPOTPAMMBE JAHHBIS KOMNSTCHUHHE, B TOM THCIE HX
OTAENRHEE KOMNOHEHTE, (POPMEPYIOTCHE HOSTANHO B XOUE OCBOCHHS ODYUAKIMMHCH IHCITIIIHH
(Mojiynieil), OPaKTHE B COOTBETCTEMM ¢ YuelDHEIM MONAHOM H KATeHISpHEDM rpadmroy  yeedHorD

Nponsced.

6.1.2. Onucanse NoKasavedeii H KPUTEpNes OUEHHBANHE KoMIeTeHUNH, Gopvapyemmx oo
HTOTaM OCROSHIE INCIHILIHEED (MOJIVIH), 0NHCANHE MIKAJ 0IEHHEAHN .

MoxazaTenen DUSHHABAHAA KOMOETCHIMH H3 PasmuyHBIX ITAmax HX QOPMEPOBAHHS NENACTCH
AOCTHHREHHE 00 VHaMIMACT MIIAHHPYCMBIX PCayNBTATOER COYVHCHH B0 AHCLHMILTHES (Mogymo).

OTTE-1-enocol o TE
ECTECTREH Hﬂﬂﬂ.}"-lllm 1]

PEMATE

ALOICTH POBEITHA

ODIEN IEeHEPHBIX

BOMPOCEHD
AR,

npofieccHOHA bR
METOI0R

AEHTETEHOCTH
MATEMATHYECKOTD

Ha OCHDBE
AHAIHIE B

Kpurepun onennsanna

MNoxazarvear | =
2 3 4 5
THATE: O yaasommiics Obyuaonuiics Obyuammuics Ofy=aomuiics
COCTAR, DEMONCTPHPYET [NCMOHCTPHPYET HEOOIHOSC | AEMOHCTPHPYET AEMOHCTPHPYVET
CTPDCHHE  H | OOJHOE OTCYTCTBHE | COOTBETCTEHE COENYIONIHX | YACTHIHOS HOOTHOS
KHMHHECKHE HIH HeqeCTATOYMHOE | SHAHHHD COCTEB, CTPOCHHE | COOTBCTCTBHE CONTRETCTHHE
ceoficTRa COOTEETCTEHE A XHUMHYECKHE CEOMCTRA | COSIVEOIIHY  IHAWHE: | CTEIYyHOIIHY
OCHOBHEIX CASHYRMIHE 3HAHKA: | OCHOBHEN  NHMHYECKHX | COCTal, CTPOCHEE H | 3HAHHH: COCTHR,
KHMHHCCHHX COCTHE, CTPOSHHE H | BElIECTE B OKPYHaromed | XHMHUCCKHS CROACTRE | CTPOCHAES )
BEITECTR B | XHMHYECKHE cpenc. Jomyera e | DCHOBHKIX NHMHYECKHE
oxpysaiomeil | cooficTea  OCHOBHEIX | 3NAuUNTENRHLIE  OWNDKR, | XAMWYECKHY BeIecTE | cBOHCTRA
cpeme. AHMATCCKHX NpOABNASTCA B OKPYRAMIMIEH | OCHOBHEIN
BEINECTR B | BEOOCTATOYHOCTL SHAHWMH, | cpele, HO | XEMHYCCEHX
OKPYEAIOMEN cpene. | 0 pEIy  NOKasarenci, | NomyCKakTeH REMIECTH B
ORI CH HeIHAYHTETLHEIE OKPYRCAIDITEH
HCIETHIBRET oIAOKH, HETOUHOCTH, | cpeme, CERoboIHD
SHAYHTEIBHEE SHTPYAHCHHA NpH | OOEPHPYET
FATPYIHEHHH NpH | AHANATHYACKEX npHOGPETERHEM
ONEPHPOBAHHE  AHAHHIMHE | ONSpAlHIN. H IHAHAAMH,
OpH HX DNEpeHoce  Ha
HOBEIC CHTVAITHH.
YMETE? Ofyuarommiics  He | O6ygaouiies OGyumommics Ofyuaiomufics
YCTAHABTHBAT | YMEET HITH B | AEMOHCTPHPYET HENONHOES | AeMOHCTRHPYET JNEMONCTRHPYET
b HIHMOCHEAIE | HENOCTATOYHOH COOTEETCTEHE CAENYIONIHX | YACTHYHOE NONHOC
MEHTY CTEMESHH ¥YMEET | YMCHHH:  YCTAHARTHBETH | COOTBCTCTHHE COOTHETCTHHE
CBOICTRAMH YOTAHARTHEATE EIAHMOCEASE MERY | CHSIVIOLIHY YMeHHN: | ey ommEy
' BCIIECTE ¥ MY | BIAHMMOCBEML MOy | cRoHCTBAMH BeIlIECTBE H HX | YCTAHABTHEATL YW EHH:
| po3aehicTrieM | ceOHCTRAME BO3ACHCTRHEM HA 0OREKTH | BIAAMOCETSE MCHIY | YCTAHABIHBATE
|Ha  ODBEKTH | BEIMECTE H  EX | OKpY®RAmmel cpemm. CEORCTRAMH  BCULCCTH | R3ANMOCEASh
oxpymatomedi | posgeficrenenm  Ha | Jonyekmores B OUX BORASHCTRHEM HE | MERTY
| Cpean. obBekThL IHAYHTSILAEE  OMHOKH. | 00LEKTE CBOHCTBAMI
OEpyIEaOmed OPOSEISETCE OKPYHAOMEH CpeIbl. | BEMECTE M HX
Cpekl, HENDCTATOMHOCTR YMEHHA, |, HO  NONYCHAKTCR | BORMEHCTRHEM HA

no  pany  noxasatenedi,
obyuaromiics
| MCTIBITHIBACT

HEIHATHTETEHES
OMAOKH, HETOUHOCTH,
TPV IHEHHA npH

OOLEKTE
OEpPYHATemeH
CDEIR.




|
IHAUHTEILHELE AHANHTHYECKIX | CeofomnHo
SATPYAHCHHA npH | QUEPALHAK, NEpeHOCe | ONepHpyeT
ONEPHPOBAHHH YMEHUAMH | yMeHHH Ha  HOBEC, | MPHOOPETEHHLIM
mpH  HX TepeHDce  HA | HECTAHAAPTHEIE L]
HOBRIC CHTYRITHE, CHTYALHH. YMEeHHAMH,
NpHMEHSET HX B
CHTYRIHAK
NOBLINEHADT
CIOMHOCTIL
BJAALETH: O6yumomuifcs | Ofyumiomuiics  snaneet | Obysawnmtics Obygmiomuiica B
OCHOBILMH HE RBIAONSET HAM B | JOMYCHAROTCSH HACTHHHO BradeeT | monHoMm ofbese
XKAMHYCCKAMA | HEOOCTATOMHON IHAUHTENRHEE  OWHOKH, | OCHOBHBMH BAATEET
IHAHNAMKE JITR | CTETIEHH RIFAMEET | NPOHBINETCA KHMBYSEKHME OCHOBHEIMH
ofiecnedelle | OCHOBHEIME HeIOCTATOTHOCTE | SHAHHAMH NS | XMMEYECKHME
XHMHMECKOH | XHMHYSCKEMH ENATETHA OCHOBHEIMEA | ofecnedsnne IHAHMEMH 1%
Ge30MacHOCTH | AHAHHAMH A | XHMIICCKHMH  JHAHHAMH | XHMHYECKOH obecneqeHEa
METANmYpIUde | oDecnedcHHe ans ofecncucHme | Gel0EACHOCTH KHMAHECKOH
CEHX rHMAEc ko KUMHSCCROI METAMNYPIHYECKEX fe30nacHocTH
OPOIECCoR, {e30NaCHOCTH Ge30nacHOCTH NPOLECCOE. METANIYpPrH<eck
METAILTYPrHUECKHX | MCTAMNYPIHYUSCKHX HO AOTYCKAIOTCR | MX NPOHECCOB.
MPOUECCOn. NpONEccoB. 10 PAAY | HCIHAYATEILHBIC Ceobozmo
noxazarenei. OIIHOKH, HCTOMHOCTH, | DPHMSHAECT
OOyymoEica BATPYAHCHUA OpH | NOAYYeHHEE
HCIEITHIBAST AHATHTHISCKHY HABEIKH i
THATHTENBHEIE OTCPAIIAEX, NCPEHOCE | CHTYAIHRX
IATPYIHEHHS npM | YMennii  HA  HOBRIE. | DOBBIDCHHOH
NPUMEHEHHH HABKMKOE E | HECTAHIAPDTHEIE CIOMHICTH,
HOBLIX CHTYRIHAX. CHTYHIIHE.
I

. IIKaTL OUHEHNBAHNS PEIYALTATOR 0 POMEKY TOTN0I 8TTCCTAIRA B WY Onicanme:

Mopua npomeky Tounoll aTTectTannn: saqir.

[MpoMemyToTnEe aTTecTAH ofyaaompxes B QopMe 3auETa NPOBOIMICE 10 Pe3yILTATaM
BRITIQIHENNA Boex BIoR vaebmen paboT, NPEAyCMOTPEHHEIX YYeDHEM MAaH [0 [THCIHIINHE
¢ XHMELD, OPH ITOM YIHTHIBAIOTCA PEIVIETATH TERYINCTD KOHTPOMR YCNEBAEMOCTH B TEUEHHE
cemecTpa, OUSHKA CTENEHR JOCTHMEHHA 00YUaIOUHMHCH [UTAHHPYEMBIN Pe3yILTATOR OOYHEHHA N0
IHCIHDIHHE NPOBOINTCA NPENOUARATENEM, RETYIMM JHATHA M0 JHCIHILIHAE METOAOM JKCNERTHELX
onesEk. 1o HTOTAM aTTECTAUNH B BHOC 3a9ETA 0 AHCLHNINHE BRICTABNAETCA OLUCHED (3A9TERON HIH
#HE TAUTEHOW,

K npomeskyTounsii aTTecTAIMK A0TMYCKASTCH TOMBKG CTYIEHTEL BEITOTHABINAN BoE BRI ysehnow
PEBOTE, MPOCMOTPERHEEE pafoyell IPOrpaMMEl No AHCLIHNIRTE «XHMEAL. BETONHRTN KOHTPONEIOE
ZOMAIHEE JaTaHA,

Llkana oneHsams Ouncanne
Brmonsenm Bee BHAR yuebnoil HAIPYIKH, TpenycMoTpeHHES
yuetHeM nnanoM. CTYIEHT ISMOHCTPHPYET COOTBCTCTRIE IHAHHH,
TAUTEHO yMeH#ll, BARLIKOB TPMECASHHEME B TaOnwmuax NoKasarenci,
OnepuEpyeT TMpHOOPETEHHEIME IHAHHIMHM, VMEHHAMH, HABBIKAMH,

OPHMEHACT HX B VCEOBHAX NMOBRINCHHON CIOMHOCTH. Tlp sTOM




.

MOrYT GBTh MOTYIOEHE HEIHAYHTENBHBI OIIHOEH, HETOMHOCTH
RATPYIHCHHS [PH GHATHTHYeCKHN ONCpausy, Nepenoce IHAHAHE |
yMeHNi 18 HOBKE, HECTAHAPTHHIC CHTY RN,

He Bemonseny ommH WM Gonee smnos yueduol pabotel
NpeIycMOTPERALIE YIeOHEM [LIAHOM. CTyasHT JEMOHCTPHPYET
HEMOIHOS COOTBETCTRRE 3HaHNH, yMendil, HARKKOP NMPHEEIEHHEDR
i TabmHIe nowazaTenel, NONYCKAKTCE SHAYMTCIBARE OMHOKH,
APOABASETCH OTCYICTRHE SHEHWH. YMEHHH, HARKKOR IO pRIY
nokasaTencii, CTYAEHT HCNBTHBAST JHAUHTENLHEE IATPYOHCHWA
OpH ONCPHPOREHAA SHAHHAMH B YMCHHAMH NPH HX NEpeHOce HA
| HOBBIE CHTVALIHH,

He saureno

MomIe (IEHOMHEIX cpeneTe npeacrasrens: B Mpuaekennn 2 k patodeil nporpasse,
7. Vuaefino-meToamaeckoe v nndopMannonnoe obecnedenne

Pasder 1. Ocrostan tumepamypa.

|, Nuumg: yu9ebHHE M DPAKTHEYM U8 DPRKIATHOTO DakaiappHTa ! T.B. Maprrmoes, H.B.
Apramonosa, E.b. Fojyson - M.; Hagaremserso Kpaitr, 2015, - 394c,

Pazden . Jonoanumenrsnas Tumepamypa;

1. Tnaaxea HLJL OGuas sevaa, M, HOpaitr, 2012, — 898e.

2. 3anaun # yupassenns no ofmei xeves [ HJL Dneoka — M. nagarenserso K HOPYCx,
2012, - 240¢.

3. Mapramosa, T.B, 3aaanus An8 caMocroaTensnodl pafoTel: yuedroe nocoiHe | eXTPOHHBIA
pecype)! T.B. Maprmnosa, noj pex.  apropa.- M. MITY oMAMM», 2011, — 117e. -
URL:hEI.p:.F.fl'th.mami.nhflih."cmltﬂnt-“l:l:klmnn}}'-kma]crg

Tnospanoe 0BECHEVERNE U UHMEPHEM-PECYPCRL

- http://chemistry-chemists.com/chemister/chemie. him - KHHTH N0 BOCM Pa3/(E/IaM XHMTH,

- httpefwww alleng rufedu/chem® him - y9e0RBH MaTepial 8 CTYACHTOR 00 XHMHH

Pasden 2, Ocuoenas TUmMepPanTyae:

1. Mapremona, T.B. TlpaktakyM 0o HeopraHWwdeckodl XHMWH [Snexrponnnit pecype]! T.B.
Maprhmoss: 0on pen aptopa- M. YeseepewreT sammmocTposams, 2013, — 60c. (MoZB2R). —
URL:hitp:/Nib.mami.ru/lib/contentelekironnyy-katalog

Pazoen 2. Jonoddimeasias mieme poamypa;

1. Axmeron, H.C. Ofmas ¥ HeopraHHHMECKad XHMHAL. [NMeKTPOHRRIH pecype] — DueKTpoH. JaH.
— CI16. : JTans, 2014, — 752 ¢, - URL: hitp://e. Janbook.com/book/50684.

7. Axmeron, H.C. JlaSoparopusie B CEMHHAPCKNE JANATHA mo obumel HeopranHseckol
xummR. [InexTpornsti pecype] / H.C. Axmetos, M.K. Azdsona, JL.H. Banririna. — JAEKTPoH. JaH. —
CTI16. ; Nans, 2014, - 368 c. - URL: http:."s'e.]anbnn-k.mm-‘hnnkﬁﬂﬁﬂi

Mpozpassioe ofecnEXERIE 1 UNTEFHER-PECYPCb

- hitp/ichemistry-chemists com/chemister/chemie hitm - KHATH 00 BCEM PasAc/am XHMHH,

- http:/fwww.alleng rfed/chem8. bitm - yaeGHbH MATEPHAT 1A CTYIEHTOR 00 XHMHUH

8. Marepuainno-TexHITeckoe 0HCCIEUEHNE LHEATLIINNE

Tlus npoBeacHua NaGOPATOPHOrD MPAKTHEYME HA COBPEMEHHOM YPOBHE NPH BRIIONHEHNH
nabOpATOPHEX PaBOT NPEIYCMOTPEHO HCNOEIOBEHAC CHEYHMETD obopyIoBRAHMA:
Juctunnarop J1-20.

Anamrraaeckne peckl BIIP-200.
Becrr BITTK-50.

BrinpasMETeas IonynpoBoIHHKOBBIH.
MHEIMHAMTEPMETREL

TepnomeTphl.

T T e
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7. DAeETpomHIephl.

8. pH-meTp-noHOMETPEL # 3 RCTIEPTH.

9. KonayrroMeTp « IEChepTs

10, TepuocTarsd BOAAHEIE

11. TIK Pentium 4-1

12. CTekNSHHAN XHMWYECKaR Nocyaa (CTakansl, Konhs, MEpHEE LHIRHAPSE, GIOPETKH B
Op.) METALTHYECKHS IITATHRRL, XHMHYECKHE MEEKTHREL
Vuehnan naboparopaa sadenpe "Xumbrorex" (ayn, ITK 529) obopynoeana
NHMHYECEHMI CTONANME, BRITERHOH Berrnaiunedl, cralmena pool B
AMEKTPHHECTROM.

0, MeTomuseckine PeroMeRIaumn s CaMOCTORTENEHOI PATOTEI CTYIERTOR

Yenemaoe wayyerne kvpea Tpebyer nocelnesna nexunit, axtuenoll paloThl na nadoparopEL
pafioTax, BRIIONASHHA BCEX YuchHbIX 3SANAHAH OPETONABATENA, OIHAKOMICHHA © ocHoBHOH H
nonomHETENLHON THTepaTypoil. Bo BpeMa TEXIHH CTYOCHT JNIACH BECTH KPATEMI KOHCOSKT, Mosa
CAMOCTOATENEHG PaboTas © KOHCHEKTOM, CTVIEHTY HCOOXOIHMO NOMETHTE MATCPHATL, KOTOPME
BRILRIBAKIT 3aTpyAHeHME mns nonmsawnd. [lpn stom ofyumowmfics gomsed HaliTH OTBETH HA
BONPOCL], MCHONLIYS PEKOMERIVEMYIO NHTeparypy. Fcam emy camoMy HE YOAsToR pasobpareca B
MATEPHATE, HEOGXOAAMO CHOPMYTHPOBATE BOIPOCH B OOPATATHEH 38 OMOIIEIO K MPETOIEEATENS Ha
KOHCYIBTAMA K Gumsadmed sexumn, Obysmomenyes HeOOXOIHMO PETYNAPHO OTBOIHTE BPEMA
A14 TOBTOPEHHA NPOHNSHHOTC MATCPHANA, UPOBEPAR CBOM 3HAHMHA, VMEHHE W HAaBwKH 00
KOHTPOIRHEIM BOIPOCAM.

JlaGoparopiee padoThl COCTARMAIOT BAMHEAINYI0 YACTE NpoRecCHORATEHOE  DONrOTOBKH
cryaenTob. (HH HAUPARIEHEL HA SXCICPHMEHTANLHOS MONTEEPHRISHHS TEOPETHUECKIX NONMKEHUH |
HOPMHPOBAHHE YUelHEX H IPMeccHORATEHERN TPAKTHUCCKHN YMCHRIL

CTyNeHT CAMOCTOSTENBHD, TOTRIVACH METOINYSCKHMH PEKOMEHIALIHAMK, OfHPMIHET!

- araBHe, B KOTOPOM VKAILIBASTCA Hatharne nabopaTopuoii padoThl i e NOPATKOBEIH HOMED,

- LeNE pafoTeL

- OOOPYAOBAHHE 0 PCAKTHER;

- coepEanne paboThl

- NOPSAI0K (NOCAEAOBATENLIOCTE) BRIMOMHEHNE PAGOTH,

- ITpEBHIA TEXHHKH GE30MACHOCTH W OXPAHE] THYA 0o Jarnod pabote (Mo HeobxoamMocTH);

- oiilue TpasHna K odopaienigo nabopaToprodt paboTh.

Kamauaii cTYOesT A0IHeH CAM UIAHHPORATE CROK CAMOCTOSTENEHYI0 PaloTy, HCXOR H3 CBOHX
BOIMOUKHOCTEH H NMPHOPHTETOR. JT0 CTHMYJIHDYST BLITOTHENHEe PadoTH, co3jaeT 00128 CHOKOHHY
OOCTAHOBKY, 9T0 B HTOTE NOJDEHTEIBH0 CRAILIBACTCA Ha YCBOCHIH MATCPHAIE,

Bamuo TmonHee yHecTh OOCTOATENLCTEA cBOcH palorTm, YACHMTE, 9TO SBANCTCA TUABHEM HA
NAHHOM JTANE, EAKYK) NOCHEOOBATENRHOCTE paloTsl BRIOPATE, WTOOR BRNONHHTE €€ AYHINE H C
HAHMCHBITHMH 3aTPATAMH BPEMEHH H FHEPrEH.

T MNoNOTEOPHOH padoTsl HEMATOBAKAOE SHAUCHHE HMCET ODCTAHOBKA, OPTAHH3ALHA
paBosero Mecta, Hy#Ho nofuThes, 9TOGE MeCTO PAGOTEL MO BOSMOKHOCTH OBUID nocToAHEbM. Pabora
Ha NPHBLIMEOM MecTe Asnaet ee Gomee mnomoTRopHod. IIPONYKTHBHOCTE PadoTel 3ABHCHT OT
NPABHIBHOID YCPCAOBaHKA TPV # oTabxa. [losroMy KawaRe 9ac BOH 83 casuyer JeNaTk NEPepLIB
Ha 10-15 musyT.

[Mpy camocToRTeNRHOH MPOpaBoTie IOMANIHEX JATAHHHA I HANWCAHAR HEIMBHAYATBHEX padol
CTYAEHTEM PEROMCHIYETCA NONRI0BATECE GHOMmoTewmmM ongom JIHTeparyps (yueOHnkami
NEPHOIHYMECKHME  HIJAHHAMH), & TaK#c MOTOAHYECKHMH  YEA3SaHHAMH [0 BHIOTHENHRD
CHMOCTOATENLHEX paboT,

10. Merogmgeckne PEKOMENTATHH LA NpenaIanaTens

Octosasv TpedOBARHEM K NPSOOIABAHMK IHCUANITHAL ARIAETCR THOPYECKHE, NpobIeMEo-
AHAMOIOBE HHTEPAKTHBHLIH NOIX0I, NO3BOANCITHA MOBLICHTL HHTEpe: CTYUCHTOR K COASPMAHMIO
yuelHore MATEpHANDA,



OcHosnad GOpMa MIYIEHHA W 3GKPETICHHA 3HaHBH no STOM MHCTIMIUINHEE — ACKIMOHHAR H
npaxTHtueckan. [Tpenomasatens QomscH NOCICAOBATEALHO BLrTITITE CTYIZEHTAM pal Aexiull, B xoue
KOTOpPBIX CHEAYET COSPEAOTOUNTE REHNMAHHC HA KIHOYCERIX MOMEHTAX KOHEPETHOTD TEOPETHYSCKOTO
METEpHEE, @ Tak®e OPTaHH3oBaTh NPOBEISHIE Na00pATOPHLIX saHs il TaKHM  o0pason, 9TOOR
AKTHRHAHPOBATE MEHIIISHHE STYICHTOE, CTHMYITHPOEATH CAMOCTORTENLIGE HIWIEHEHHS HMH
HeobxommMoil HHPOPMAIHH H3 PAVIHMHERN HCTOMHAROR, CPABHHTEbHEN AHATHS MeTOADE pemeHMil,
CONOCTABICHNE MOMyMEHHEX PeIyIhTaTor, GOPMYIMPOBKY W APTYMEHTAIHK COOCTBEHILIX BITI4A0D
HA MHOTHE CIOPHBIC TPODIEMEL.

Ocrosy yueOHEX 3apaTHii 10 OHCUHIIHHE COCTARAKEOT TIEHITHH. B npouecce obyHeREA
CTY/IEHTOR HETMONEIYIOTCH PAVTHYHEEC BHAhI yueQHbr 3aHATEH (AYAHTOPHEIX H BHEAY THTOPHEIN ):
NEKIHH, CCMHHAPCKHE 3JaHATHA, KOHCYILTALHH W T.A. Ha meprom 3auaTuy 0o gapmoll ywebaol
AHCIMILIAHE HeoOX0IHMO O3HAROMHTE CTYISHTOR ¢ TOPAIKOM e¢ MIYUeHHd, PACKPEITE MCCUTO H POk
JAWCHMIDIHAE, B CHCTEME HEYK, €€ TPAKTHYCCKOS SHAUEHHE, AOBSCTH OO CTYISITOR TpeboRAHAN
Kt Ipel, OTBCTHTE HE BONPOCKL.

[pa monroToBKe K TEKUAOHHEDM J8HATHAM DO Kypcy a X HMHER AeoDXOIHMO NPONYMATh TITaH
MX TpOBCIcHNHH, CoNCpAande BeTynMTeAnHol, ocnopHoll M EBOIHTEALHON  YACTH  NCKIIHH,
OAHEKOMHATECE ¢ HOBWHKAME vuclnofl 8 Metoanseckoll THTCPaTYPH, iy AHKAITHAME (EPHOTHSECKH
meMATH To TeMe JEKIHONHOMO J4HSTHH, ONPeJeTHTh CPEACTBA  MATCPHANLHO-TEXHHHECKOTD
ofecIe eHIA NEKITHOHHOTO SAHATHE H NOPAI0K HX HCMOIEORAHES B XOME YTeHH ACKIHE. ¥ TOUHHTE
MIaH NPOBENSHES TPAKTHYECKOT) 3aHATHA 00 TEMe NeKITHH.

B x0g¢ JeKHHOHHOM 34HSTHS NPCHOJABATEND OOMHCH HAIBATE ToMY, yuehHRE BOMPOCH,
DIHAKOMETE CTYISHTOR ¢ Nepednen 0CHOBHON B 2010 HATENBROH MHTEPATYPEL 0 TeME SAHATHAL

Bo BCTYNHTENLHON HacTH NeKIOHH 0DOCHOBATE MECTO H POlh HzyHacMofl TeMul B yaebnol
HCIHTITHEE, PACKPBITE ¢ IPAKTRYECKOE 3Ha%eHAe, Ecnn mHTaered e nepsat Nekius, 1o HeoDXOTHMO
VEAIATE ©¢ TeMY © NpeALAYIEH, He Hapy[ad J0CHKH H3IeHCHHA yuefaore marepuaia Jlexino
CEAVeT HAHHATS, TOMBKG SETRO 0G0IHANHE ef XapakTep, Temy B KpyT TEX BOUPOCOE, KOTOPHIE B el
xone OyayT paccMOoTREHBL

B ochomHofl WECTM  OEKIHH CUCAVET PACKPHBATE CONepokanue  YuelHLIX  ROTPOCOB,
AKUEHTHPOBATE BHEMAHWE CTYICHTOR HA OCHOBHWX KATETOPHAX, HBACHHEX W AOpollsceas,
DCOBEHHOCTAX HX NpoTexaind, PacKpeBETE CYMHOCTE M CONCPMHSHUE PESTHMHED TOMSK SPCHAA H
HAYSHL TIOIX0N08 K ODBACHCHMIG TEX HIH HHbX ABTSHHH B NPOLIeccos. Creayver apryMeH THPOBEHD
obocHOBaTH COGCTREHHYHD NO3HIHIO N0 CNOPHEDM TCOPCTHYCCKHM BONPOCAM. lpenoanTes MPHMEPEL
Janapars 00 KOOy MLIOKEHHS IEKIHOHHOTO MaTCPHAIE PHTOPHYECKAC BONPOCH B Camony JaBdTh Ha
HHX OTBET. 310 cnocobeTEYET aRTHRAZAINH MBICANTENRHOH ASTCILHOCTH CTYACHTOE, NIOBLITICHHRY M
BRFMEIHS B HHTEPECA K MaTephany Iekium, ce cofepmannio. Tlpenonasarent A0MKEH PYROBOIHTE
paBOTOH CTYAEHTOR MO KOHCIEKTHPOBAHHIO NSKIMORHOIO MATEPHANL, NOMHEpEABATE HeoDxoIHMOCTE
OTpa#eHiA B KOHCTIEKTAX OCHOBHEDX NOIOMEHNH wavunemoll Temul, ocolo BLIIEAAR KaTeropHiHbEH
Amapar.

B assiidRTeIbHol SacTH TEKIHA Heo0x0 nmMo chopMyIpoRaTh oBMME BRIROIL 0 TEME,
PACKPLIBFOMME CONSPAANNE BCEX BOTPOCOR, MOCTABACHHEX B NEKIHH, OfpaBlTE IUIAH 09EPEIHOTO
COMHHAPCKOTD WM A3fopaTopmoOrD 3aHATHE, J8TE KPaTRHe PEKOMEHTAINH 0 NOATOTOBKS CTYACHTOR K
cemuBapy WM nafoparoproli pabore. OnpememnTh MECTO M BPEMA KORCYNhTALME CTYICHTAM,
NOMETARINNM BRICTVIIHTE HA CEMHHAPE ¢ NOKAAEME H podeparaMi 0o axfyalbHEM BOMpOCaM
obcyaaeMol TEMEL

Mpi 5T0M BO BCEX SACTAX MEKUMHE HeoDXOIMMO BECTH TMANON CO CTYHCHTAMM H JABATE
CTYACHTAM BOSMOKHOCTE THCKYTHPOBATE MEALY cOBOH.

Llear nNpaxTHHECKNX  2AHATHA obcCHedATE KOHTPONs  YOBOEHHA y4ebHOTO  MATepHana
CIVACHTAMM, PACITHDSHHE N YITYyOneHHE SHEHWH, DOIYYEHHEX WMH HA [SKIOHAX H B X0AC
camocTosTensaod paborsl [locne kamaOro NeKIHOHEOID H NPAKTHMECKOTO (TadopaTopHOTO) TAHATHE
CAIENATE CONTHETCTRYIOUIYHD 3alHeh B KYPHANAX Y4e1a N0CelIacMOCTi JANATHI CTYIEHTAMH, BRIACHTE
¥ cTApOCT YueOHLIX TPYT NPHAHHE OTCYTCTRHA CTYICHTOR HA JEHATHAX. Ipopogars rpyInoesle o
HHARBHAVATLHEE KOHCYILTAINE CTYASHTOR IO BOUPOCEM, BOIHHKAWUMM ¥ CTYACHTOR B XOIE HX
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NOATOTORKM K TeKyIIeH B npoMemyTodnofl aTTecTauns no y4eGHOH ARCIHINNHE, PEKOMEHIORATE B
MOMOIE YYe0HLIE 1 IPYTHE MATEPHLILL, & TAKKC CIPaBOTHYR ANTCPATYPY.
[penonasatels, TPHEAMANOMAN 339CT, [AHYHO HECET OTEETCTBEHHOCTE 38 INPABRIEHOCTD

BEICTARICHHA GLEHKH.
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Mpuacsenne |
MHHHCTERCTR OEPASDBAHHA W HAYEH POCCHACKOR SENEPALIAH

DEAEFATEHOE MOy JARCTREHEIOE BHNIRE THOE CRRAIORATE R 0E YHPERIEHHE BEHOIEN GO AI0BAHKA
SMOCKOBCKHH MOJHTEXHHYECKHH YHHBEPCHTET»
(MOCKOBCKHH NOJIHTEX)

Hanpasnenre noprotoss; 29.03.04 «Texnoaorna syaosecrsentoii obpaborin
MATEPHATOED

O (npodmas): « Texnoaornuecknil RIGKIHAPIAT B COBPEMERHOIM NPORIBOICTEE
AV AOAKECTBENHBIX W 1e ki
(hopua ofyYeRHa: OTHO-3A0MHAR
Bap npodeccHoHATEHOR JEATEAEHOCTH:
NPOH3IBOICTECHHO-TEXHONOTHYCCKAN, NPOSKTHAL, HaYTHo-HeCneA0BaTelLCKAR

Kabenpa : aXumbuotexs

@OHA OUEHOYHLIX CPEACTB

MO JUCHHIIITHHE «Xumus»

Cocran: 1. [lacmopr dosaa ONSHOUHE CPEICTR
2. OmHcanne OUEHOYHEN CPeicTs;
2.1 KoHTpoierEe DOMAITHHE 3AOAHHS

2.2, 3anavN K 38UCTY
2.3. Bonpockl E 3aseTaM

CocrapiTelhb:

Heanor Cepreii Cepreennn

Maocrea, 2020
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Tafnsnma 2

[lepeqenb ONEHTHHBIX CPEACTE N0 QNCUMILTRAE AT 1 HEOPTAHHYECKAH XHMMHY

" Hawnetosanue Mpeacranaenne
DEAREEIROED Kpasan XapaKTepneTiks DueHOiHOTD CpeAcTRS RN
Ooc CPEACTRA u e epeacTaa B OOC
PCICTE0 NPOBEPRN YMEHRH MPUMERAT TOAYWERHELE Kommiek
1 e ﬁ?; s M4 JIN4 PEIIEHNA FANaY onpelenEEHorG THIE N0 TEME KOHTPO B Faaaami
e pu Aty : £ BEpHARTAM
Banpocss o
cobecenopanmn k  [CpEncTEO ANA MPOBCORH MABRKOHE 1 yMeHIf MpIMEHATE i R
. Anfopatopsmiv  [IOAYYSIARIE TRl 0% POnRein MPAETHU2CKHN 38388 qaARHi
pafiaTan rn TERS KITH Pa3asny
{CI)

Mpuacsewre 3.1
[Ipusepiiie BAPAARTE J0MANTHAX KOHTROTEHEL paboT
TIpHMED RAPHAITA AOMATIHEN KOHTPOILHOH paboTs Ni 1

BemecTro A BETYNZET B XHMHISCKYHD PRAKIHID & HEIUECTROM B

1.
2

Hanuears ypaEReHHe XHMHHCCKOR Py & MOIEKVAAPHOH W HOHHOH opMe
BrinoAHHTE 3a0AHAE YEA3aHHOE B BAPHAHTE

PaccauTars pH pacTsopa HIET0UH HAK KHCHOTH, HCNOME3YEMEIX B BRPHAHTE , PHHEMAA
=1

CocTapkTe MOTCKVIAPHEE W HOHHEC VPaBHCHNR peakimil THIpOMHIA Boex conel,
OPHHEMAIIIHYE YIacTHE B PEAKIIH. VEaIATh KHCIOTHOCTE CPEdRL.

Bapuant A: 100 r 1 % pacTsopa xA0pHAA IHHEL

Bapuast B: 10 o 0,1 M pacTeopa THAPORCHIA THTHA

Hafite macey ofpasoRaniierocs ocaiia

TMpusep Bapnanra gopameil KOHTPOALIO paborl Nt 2

Menoasrya TabIAIy TepMOJIHHAMTICCKAX BEIH'THE

1.

2.
3

4.

Paccanrars Tennopol sdert ykazanHol NHMEMCCKOR Peakih And TAHHOH MACCH #AH
ofBeEMa (MpH H.Y.) ANK OMHOTO A3 BellECTR

ONpeasiHTh BOAMORHOCT 6F NPOTERANNR NI AaHnoil TeMnepaType

Harmuears uipakeHns CKOPOCTH Npamoil # obpaTHo# peaxiiil, a TAKME KOHCTAHTEL
XMMHYECKOI] PCAKITHE JaHHON cHeTeME

VgasaTh HIMeHenne Kapsx napamerpos (P,T,C) MOXKHO CMECTHTE PABHOBECHT CHCTEMEL

4) BOparo (Ui HEYETHRIX HOMEpoR); O) BACHO{ 714 HSTHEDS HOMEPOS)
Bapnant M
Peakis paatomens | kT xapGoHaTa HATPHS, conepiamers 10% npamecei , H1097°C

g ba

[lpnmep BapHanTa AoMamne KonrposHoi patorel Ne 3

CoCTABHTE W YPHRHATE  METOMO0M, 3NCKTROHHOTD Gananpca OKHECOMTENRHO =
ROCCTRHOBHTEABHELE peakimy. HAMNRCATE WX B HOHBOM BHAT.

[TpsteecTi FIcKTPOHAYIO (POPMYTY STOMOB OKHCIHTET H ROCCTAHOBHTENA A0 H IoChe
PeaKIzHm

Y KazaTh THII XEMESECKOH PeakiiHi B KoM COETHRRCHIE

Hanucars TPoneccE , TPOTERMOTTHE Ha MEKTPOIAX M ONPCIEnHTE MACCY RCLLECTHA {nnn
ras0B H obbes), BEIEIMIONITKCA HA SMSKTPOJAX NPH ANEKTPOIHIE BOJHLIX PACTROPOE
nEyx mo0HK concil , HCNONB3OBANHEN B BAPFHANTE , 38 BpeMs (MHEH.) B npH CHIE TOE:
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(A), paBHEX HOoMepy BapiHanTa . B cayyae npoTexaHMA HA KaTome ABYX TIPOUECCO®
y9ECTh , UTO BEIXOM 10 TOKY MeTanna pasen 80%

5. Bapnant 1 a) Peaxums MeR(Ty TCPMARTARATOM KRIHN B ROHUEHTPHPORAHHEM PRCTEOPOM
CONAROH KHCA0TEL

6. B) Pearims MeTATIHSECKOH MEIH ¢ KOBUSHTPAPORAHHON cepHail KHCAOTOH

TMpssep BapranTa gomamneii KoETpoaLRol pabore Ne 4

1. Henons3ya yxasepHoe XHMMEYECKOS, NPSIIORHTE CHOCOG NOMyYEHWS MeTaina 3
JUHHOLD COCIMHEHMA W PACCMHTETh CKONLED SHCTOTD METANTA MOKHO DOIYHHTR W3
TaHHOH Macch] BEISCTEA

2. OnpeaeinTs KAKOE KONHYECTRO TEILTOTH BRIETRETCA HIH NOTIOUIAETCA TPR NOTY9EHRT
PACCHATAHHOID KOTHYCCTE METALLS

3. IMpupectn opMyly BHICHIETO OKCHE JAHHOTG METAANd, YKASaTk €ro ApHpOLY H
NOITREPONTE 370 OPAMEPAMH YDARHEHHE XHMHYCCKHX peaKiHit B MOSEKYINIPHOR H
woHHeH dopMax

Ne papuanTa Macea, KT Bemecreo ' %o nprmeceil

1 1 Xaopug matpus | 1M
Bonpock W 35199 118 cobece/l0BIRNE K aaloparopukiv paboram
Odpazen «/ladoparopras padora 2 «CocTas pacTsopons:

|, PacCUHTATE MACCOBYIO JOTIO # MONAPHYIO KOHICHTPAINE TPHIOTORNCHHOTD B
aAzbopaTepHO# paboTe PACTROPE CePHOH KHENOTEE

2. ChopMyIHPORATE NOHATHE PACTEODA H OCHOBHEE CTIOCO0M BRIPAKESITL COCTARY
PACTHOPOR

3, TlepedHcauTh OCHOBABIE BRIL MEPHOH CTERASHHON NOCYIEL

4. OFLECHHTS NOCTEIORATEIRHOCTE ONPEIEICHNE INIOTHOCTH pacTBOpok. JLua KaKoH netn
OTPENEAMIOT IOTHOCTE PACTROPOET

5, B M CYUHOCTE M LA KAKOH IeTH TPHMEHSIT THTPOBAHHEY

6. TlnothocTs 5,5 M pacThopa rEApoxcHAa HATPAR pasHa 1.2 r/vn. OmpefeiHTh MECCOBYHO
TOOTED THIAPOKCHIA HATPHA B 3T0M PacTBOPE.

7. Paceuurati ofLeM PACTEOPA CEPHON KMCINTH (MACCOBAA N0 KRCIOTE 9,3% MI0THOCTL
1.05 /s, koTopsit noTpebyerca s nparoTosnesns (0,55 M pacTropa cepHOH
KACI0TH ofbemon 100 no,

Mpanosenme 3.2
Fanaun K Ia9eTy

1. B 500 s pactsopa xnopana Sapas nootHoeTeio 1, 200 riva conepsnres 1921 m
(BaCly) momrspuywe komnestpammo ¢ (BaClz) w monspuylo  ROHUSHTPAIHIG
sknppanenTor Coxs (BaClz),

2. Paccuurars ofben PacTBopa I'HAPOKCHIA KATHA ¢ MAccoBOH noneli © (KOHF1L349 »
naoTHOCTRE p=1.34 rwi koTopoe HeobXOMAMO BISTE ONR BPHTOTOETEHHA S00 wo
pactaopa ¢ maccoeoil poneit o (KOH)=LI1, nioTHocTs ROTOPOTO p=1,10 rimn. ey
paBIa MOTApEAR KoHOenTpanes ¢ (KOH) nomysentoro pacTeopa?

3. CocTapuTe MORERYLIPHOS H HOHHO-MONCKYIAPHOE YPARHCHWE FUApoIR3a 1o neproi
crynean cyasdara ranans (1) Gax(SO4) u cynedmaa xanun KaS . VEasaTh HiMeHenne
pH pacteopa nocie pacTROPeHKH coel B ARCTRIIApoBaHHOH BOIE,

4. Wenonesys COPSBOVHEE JAHHLE, PACCUNTATE BOIMORHOCTE NMPSRPAICHHA FesOup B
METLUTHYECKDE Feneso o nosomsio Cu, Ni i Mg npe cTannapTHeR YETORHITX.

5 PacCuMTATh KOMWYECTBO TEIUIOTHL, KOTOPOE BRIACTHTEH NPH BOCCTAHOBASHHH 173 r

okcroa wemeaa (111 ) MeTanausccks amoMunnes. BOsMOKHO A0 MPOTCKAHRE ITOH
peaKiEm ip# TesMnepatype 1500 °C
23



.

7.

Kaxwe 13 oxcngos Fe:Os , Cu0 m AlO; MoryT GHTE BOCCTARORNEHR BOJOPOLOM L0
weraia npn Tesneparype 100 °C
Bo cROMBED Pad HIMEHHTCSA CKOPOCTE NPAMOH PEAKIHH

MgD « +COz r SMg C0y AH<D

[Tps VMEHBIUSHIE OABNCHHA B CHCTCME B 3 pama? B xakoM HANPARTENHH CMECTHTCH
PABIOBECHE NPH YMEHBIIEHHH TEM neparypet’

8.

10,

11,

13,

14,

15.

16,

| ¥

18.

15,
20,
21.

22,

[pw Temmepatype 300 K cxopocTh peakiun pagra 3,51 0}, mons'nc. Henoasays
npasino Bant- lodda paccunTaTs CKOPOSTL TAROH pealIiy N TEMTCPETYPE IS5 K,
ecTIH ee TeMIepaTy pHki KoadidulneHT pascH 1,32

TTpw foBEImeHHN TesmepaTyps ¢ 350 °C o 385 BC cropocT PeaKUME B 3 pasa.
Henomsays npasane Bant- Noduba paccynTaTs TeMuIepaTypuLi koA EHIHCHT PEAKITHME,
CocTanuTh GOPMYTY KOMIUIEKCHODO COSAMHEHNS © KOOPOMHALMOHHLIM HHCIOM &
COCTAR  ROTOPOTO  BripakaeTcs  (opMyno ApCN-KCN.  Vasare  3apan
ROMINEKCOOBPAIORATENR , THI THOPATHIAMHN # FEOMETPHECCRYIO opMy KOMILICKCHOTO
coenpEeHng. HammeaTs BHPaGKCHHE N1 KOHCTAHTE HeCTORKOCTH HOHA KOMILICKCHOUG
coeIHHERNE.

CocTapHT: POPMYNY KOMIIEKCHOID COSTHHCHHR ¢ KOOPINHALHOHHRM gacaoM 6,
cocTosmus 13 Homor H'.Pt ¥, CT'. Hanmucars YpARHEHHE [IMCCONHANHE KOMIICKCHOTO
COCIMHENHS H BRPAKEHAE JUTH KOHCTAHTH HECTORROCTH KOMIIIERCHOTD HOHA

 PaccTapums  KoadhHIMEHTE B PEAKIRAX OKNCISHIA-BOCCTAHOBISHHA 10 METOIY

JMERTPOHHOTD DATAHCA W HAMHCATH YPAEHCHNA B HOHHOM BHIS:
Cli+Hz0 —=HC10+ HCI

PHS+HNO; —S+PH{NOs )+ NO+H20
Paccrapnms koHMEIEEHTH B PEAKIHHAX OKHCICHWA-BOCCTAROBACHHA MO METOIY
exTpoHHOTe DATARCA B HANHCATE YPARHEHHA E HOHHOM BH/CC

P + HNOs+HzO —HiPOgtNO

Mn(OH )+ Cla+KOH— MnOp#KCIHH:O
Bemmemnrs 2J1C B HanucaTh cXeMy FaILBAHMUECKOrD INEMCHTH, COCTABICHROTO M3
wHwens , norpyaennore & 1M pacteop NiSO4, n memm, norpyaensoii 8 0,01 M pacteop
Cu 504
Brrgecams /10 B HATHCATH CXEMY TANBRAHWYECKOTD HIEMEHTA, COCTARICHHOTO H3
criLa, norpyikensoro 7 1M pacTeop waTpara cennug (11), @ cepelipa , HOTPYHEHAOTO B
0,01 M pacTeop HHTpaTa cepedpa.
PaccUHTATL ODREM REIISTHEINAXCH [A308 (1IpH H.Y.) HA KaToIe H aH0OLE IpH MIEKTROITSC
pACTROPA CY/IR(ETA KAMKUR B TedeHne 45 Mus npu came Toka 10A. CocTasiTh YPaBHCHHE
PEAKITHI HA HISKTPOLAR.
PaccunTars Maccy A 00beM BEIICCTH, BREGENMHBIIMNCA HA JMCKTPOAAN TIpH ANEKTPOTHIE
pacteopa HTpaTa cepefpa B reucHme 100 MMH Opu cnie Toka 12 A, CocTasHTh
YPARHEHHE Peakiiil HA JICKTROAIN.
CROABED BpEMEHE NOTpelYerca Ini OKHCISHHRA (PacTBOPENMT) Y AHOME MEIH maccol
325 r NpH ONEKTPONHIE PACTEOPA CEpHOH KMCAOTH © MEUHEMH 3MCKTPOMAMH.
CocTapHTE YPaRHEHHE PEARIHI HA IMEKTPOIAX.
pH pacTropa v 2.1 pasa mensme snavenus pOH. Paccunrats pH w pOH pactscpa u
xonmentpaiis nodos H' w OH
Paccuntars apgaenua pH # pOH pacTsopa ¢ KOHUEHTPAIHEH HOHOD H* o(H" =3,7-107,
MO
Pacoawtars suavesnd pH i pOH pacreopa ¢ konnenrpagued noxos OH c(OH"=6,9 107
3, Mo/
WMamepeunoe anauenne pH pacTeopa pasi 7.31 paccumrars pOH pacTeopa M
konmenTpaimo #onos H' »w OH
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23. llpn BsanMofcHCTBHA METAITTHECKOTO  AMIOMUENS  CONEPAAMETO 10% npuseced,
BELTENHAOCE 2.7 1 Bogopons. PACCHHTATL Macey METANMTHYECKOND ANHOMAIHA.

24. [Tps pacTROpeHHN NATYHE ( CIJAR MEIAM M IHMHKA) Maccoi 20 B KOHICHTPHPOBAHION
pacTBOpe THAPOKCHIA HATpUa OOPAI0BATCE  TETPATHAPORCOUMHKAT —HATPHS  ©
rasoobpainnii rogopot ofsemom 2,24 1. Hanwears ypanHeiBe pedkiliil B PACCHHTAT
MACCOBYHY J00THY HHKA B JATYHH.

25, B anesrpomnte Tama KAn: ( rie K-katnon, An-2HHoR) ¢ Monsprofl KonueHTpamed

¢ (KAnz) pamsodi 0,1 Monel KOHISHTpaIMA aHMOHOE ¢ (An) panHa 0,02 soms/m.

Paccurrark CTeNeHk DHCCOUHANHE 3NCKTPOTH T

Tipkaoense 3.3
Bonpocst 478 NOANOTOBKH M 9eTY N0 IHCUHILTHEE «Xuvnsy
no paigeay 1
L. Kopnyekyaspuo-BonBoERe cBoicTha acTan, [IpHBEIHD KBaHTOREHIE SHEPTHH.
Vpassernns [Inanka B e Bpofing . Ipuammn seonpeienensoctn Fefsenbepra.
P Kopnyexyiapuo-BonHOBHE cBofcTRa gacTHl, BoOROBOS YpaBHEHHE
pemarepse. ATowMHAL opoHTANL.
3. KeamTonsie vHcna , BX QEIHMCCKHH cMmci,
4, PacnpenenenHe 3MeKTPOHOE B MEOTOIEKTPOHHEIX ATOMEX. [psrrmsm Tlayma.

[pasuno Xyuga u Knaukosckoro

5. Crpyerype  llepmomwscckofi  cmeremm  JLM.Mengenecra.  3axoHOMEpHOCTH
pacOpeneneHus ICKTPOHOB B ATOMAxX , B OEPHOJAX, TPYNULX H DOATpPYNfax.
Coppesmennas OPMYARPOREE MEPHOIHYECKOND SAK0HA.

6. JAKOHOMEPHOCTH HIMEHEHNS B NEPHOJAX H TPYNaX. JHEPTHE HOHHIAIMA CPOACTED K
AMCKTPOHY, WICKTROOTPHIATETEH0ETH, OKHCTHTE hHO-EOCCTAROBATETRHOH
CNOCOOHOCTE STOMOB H KHCIOTHO-OCHOBHOM NPHPOIL OKCHACE H THIPOKCHAOE.

7. OcHOBHEE XSpAKTEPHCTHER KOBANSHTHON CREIH [AHHA H BHEPrHA CBRIH, BELTEH THLE
yros, Cnocobel ommcapnd  XEMudeckoll cawsn. OO0mas XapakTepHCTHER METOMA
paneHTHOH CBA3H B METOAA MONCKYIApHEX opbuTansd,

8. OOMeHROH M JOHOPHO-GKHENTOPHRIA MEXAHHIMBL obpaIoBaliHd KOBANCHTHON CRAIH.
Hackmaemoe s, HANPABISHOOETh, TOTEPHIYEMOCTE M KPATHOCTE KOBAICHTHON CRLIH.

9, THEPHIH3ATRA ATOMHEDS opbuTanel . (CHOBHEE TRIEI TREPHINIAIHA (5P, SP°, sp’ spid,
sp?d’rubpuansamms), Ceiab rHOPHINZAIAH © NPOCTPAHCTBCHHEIM PACTIONOMEHHME
ATOMOB B MOJEXYIEX.

10, HepanenTiee M BIAEMOICACTREL. Ban-1ep-BaaikCcoBEl CHIEL MeRMONEKYIAPHOE
B3aumoeicTrre. Bogopoanad cadik.

11, Tennota W paGora. BHYIPEHHAS DHCPIHA CHCTEMEL [leperail 3axoH TepMOTHHAMHKH.
Tennowoil qubert 0 uTaTEmES. CTEHAATHAY INTANEIHA 00PA30EAHKA RETICCTS.

12. 3aron Decea u éro caegersns. Barancenenne Tennororo sfupekra XUMHUeCKOH PCAKITHA.

13. Tlosamie surpomin i ceoboguoil anepran [nbbea. CranmapTike 3HAUCHHA SHTPOIHE H
crofiogmoii  speprad  TrOGca.  Onpemmenne  BOIMOEHOCTH — CAMONPOHIBONBHOTD
TPOTEKEHHA XHMALUECKOH Peariim.

14. Jaxon acficTeyiommx mace. COPOCTE W KOHCTAHTA CKOPOCTH XMMHMCCKOR Peakini.
BruasHe patiHunsn HExTopos HA CKOPOCTE XMMUdeckHx peaxumil. Tlpasuno Bant-
Foduba.,

15. Bumssue TEMOSPATYPM HA CKOPOCTE XHMHYCCKHX PEAKIHi. JHCPrHA AKTHRLIHW,
AKTHEHEIC MONEKYIEL ¥ pasiende Appennyca,
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16. ObparaMEe H  HeoOpaTHMBIC XHMNYSCKHE PEAKIHH. KOHCTAHTA XHMHMECKOTD
pasHosecHs, DaKTops BIHAIOIINE Ha XavE=eckoe pasokeene. [panmnn Jle Hlatense-
BpayHa, ero 3HAYSHRAS I8 OCYTIECTRISHAE XHMHHCCEHX NPXOUECCOE.

17. Ouenepentie cueTemil. Crocofsl BRpameHHs COCTARA PACTBOPOR., PAacTROPHMOCTH
BEMIECTR. MHEMHUCCEaR TeopHa ofpaioBanHs pacTBopoR. CoNkBaTel M IEOpaTLL
KpHCTANIOTHAPETH B HX CROHCTRL

18, TeopHH 2NeETPOIHTHYECKOH HMCCOTTRATIHN. JIHCCOUMAHA KHCIOT, DCHORAHAR W cone.
Crenefb B KOHSTAHTA JEKTPONHTHIECKOH THCCOLHAITHE,

1%. 3axon pasGapneans Ocrparnoa.. Pacult xoHueHTpaimn HoHOB 8 pacTmope. CHanHeie
AMCKTPONHTEL, TIOHATHE 00 AXTHRHOCTH,

20. Houmoe mnpomiseaenne Boaw. Bojopouruf mokasatens, Metoasr onpenencsns
KHCIOTHOCTH PAcTEOPOB, KHCNoTHO-0CHOBREE HETHKATOPL,

21. Maaponss conel, Mpocroll, cTyneRdaTsidl 0 DomEER rHapojss. KOACTANTa B CTeNeHb
raApoHza, BIAgHHe paaniuikX GakTopoE Ha NPOTEKAHHA FHAPOTIHA.

22, DeobennocTd ORBCARTENLHO-BOCCTAHOBATENRHEN peakiinil. CTenedl OKHCIICHEA ATOMA
B XHMHYECKOM COCIAHCHHM, (QCHOBHEES OKHCIHTeNd B BoccTamopuTeTd. Paccranonka
KOMPPHIHEHTOR B YPARHEHHAX PEAKITHE.

23, OxpCIUTENEHO-BOCCTAHOBHTENLHOE  PABHOBSCHE HA  IPAHHIEE  ¢METANI-PacTRODH.
[Tomatie ob MASETPOAE, OBOHHOM IMEETPHYSCKOM CN0E H MMEKTPOMHBX MOTEHIHANAN.
Buasr anexrpomes. Cranpaprisil sogepodHsi 2IcKTpoOI.

24, Vpaprerne HepHera, DNERTPOAREYIIAL CHia B paboTa IANbBAHHYECKOTD HIEMCHTA
Hapuzang-Hrodu.

25, DNeRTPOOBHAYIIAS CHIS TAIEBANEIECKOTD JIEMEHTA W HANPABNCHHA OKACTRTENEHO-
BOCCTAHOBMTEILHEIX Peakii

26. INeKTPONHI PacniIaBoE,. [IocncaoRaTeIBHOCTE PAIPAAS MOTEKY)] H HOHOB Ha KATOIC H
AHOO2.  IEKTPONMHZ ¢  pAcTROpHMEIM  AaHomoM.  llpusveHeHMe aneKTpONHAIA B
MCTAIAYPTrHH.

27, DeofenrocTs pAspala HOHOB H MOTICKYIT HA 3NCKTRPOAAX. “NICKTPOIHI ¢ PACTBOPHMEN
aHogost. [IpEMEHEHHE INCKTPOIHEA B IPOMBIIIIEHHROCTH B IR Sal0HTH OEPYRARICH
cpens.

28, Dncwkrporms, Jaxonsl @apages. Buxon nmo Toxy., [padenenne sfektponmia w
[IPOM RIS HHOCTH,

29. Metanne & [lepuoguyeckodi cueteme nementon JELH. Menneneesa. Baanmoneficrene
METANIOE ¢ BOJOH, KNCAOTAMEA 0 HIEndTamMi.

30, Bzapmoneficrere wetannos ¢ Hemerannamd. CpoficTes ©H noayyeHHE OKCHIOR,
FROPHI0R, CYIREHAOR H KapOHACE METALA0E,

31. Crpoenne B HOMEHENATYPA KOMIUICKCHRIX coenHHeHER. [lomyuenne ¥ YCTOHMHBOCTE
KOMIIEKCHHX  COCIHHSHWA B  BOJHLN pacToopax. KomcTasma  HecTOiKOCTH
KOMILICKCHOID HOHA.

32 Xumupgeck#e cpolicTEAa RKoMOMeKcHRN cocmuHeH#di. [Ipupons xHMHY9eCKOd CRITH B
KOMILTEKCHEY COMHEHHAX MO METONY BANCHTHRIX cRA3el, BIHanne nong THIAHA0E.

33. KapOoHHIBHEEG KOMIVICKCH METEANOB M HX cTpocune. [IpEMeRCHHE KOMIICKCHBIX
COCIMHEHAN B METALIVPIHH.



Camaka H.UJL
OBman ximna © yach. nocobue ana syzos [H.JLMmmna; non pea AL Epuakora -30-

e w3, nenp -M. MaTerpan-npecc 2009.-728¢, 30 ks,

namaka H.L

Obmas xivus; yaebmik i Gaxanagpos : yuel. nocobne mia gysos . Ip
uf MO H.JLnxa; non pen. B.ATlonkosa, A.B.badkosa .- 18-¢ pa3a., mepepab. 1 gon
~M, HOpairr: B 1Opair 2012.-898c (bakanasp. ) 40 3K3.

Bagaes .3,
WHMMA LI HEKEHEDOB B IPHMEPaX, TECTAX, salatax  y9ed. nocobue /.3 .banace .-
M. MIHY ,2014.-237c. 300 3K1.

Bagaes .3,
XuMiA MeTAoE © yueh. nocobne/®.3 Bagaes -M. Xamuus 2012 -124¢. 300 ok,

banaes 3.
KuseTuia XEMEISCER% peaknnii : yueb. nocobue /0.3 banaes, HILCry
kamopa, A.X. Xaiipn -M. :MI'HY .2007.-67c. 10 3xs.

Banaer @.3.
()prannsccras XuMaa ; yaeb.-meron. nocobue /0.3.banacs, AX Xafipu;
ote. pen. HILCTykanoma -M. :MIHY 2007.-112c. 10 3x3.

banaer .3,
Xamus . vaeb. nocobre /P.3.Banaes, H.ILCtykanora, AX Xalipn; no
a pea. MM, 3unosxunofi, P.T. apeesa -M. MIHY
,1.-2008.-124¢, 150 k3.
bapaes 9.3.
Ximua @ yael. nocodme /@ 3.banaecs, H.ILCrysanosa, A.X.Xaflph; noa pea.
M.M.3nnosxmmofi, P T.Iapeesa -M. (MTHY

.2.-2008.-180c.150 K3,

Bagaes @.3.  Xuwus : yued. nocofine /@.3 banaes, H.IL.Cryxanoea, AKX Xalipu .-
M. MIHY

Y3-2010.-156c. 150 3k3.



Kysncuos B.B.
DusHYeckad 1 KONIOHANAA XHMAA © yueb. nocobue 11a Bysos . Ipid MO
/B.B. Kyaueuos, B.M.Veru-Kauknunues -M. :Bricm.mg J1976.-276c. 5 3K3.

Ayxosuuxmii ALA.
Opsigeckan XuMua © yaed, ans sysor , [pad MO (ALA Ayxosmumii, TLA
Illsapuman -3-¢ wan., nepepat. n gon.-M. Merannypria 1976.-543¢, 15 3K,

Banaer @.3.
Xumua d-anemenTos ; yued. nocobne /@.3.Banaes, HILCrykanosa, A

X Xadps ~M. MTHY ,2011.-139¢. 200 K3,

Xnmvma: yued. 418 sysos /A Aypos, ©.3Fagaes, JIIL Osgaperio .-
M. MITY am. H.9, Baymana ,2004.-778¢.:un. 200 3xs.

Apremenwo A
Opragiyeckas xuMud : y4ed. nocodHe 114 BY308 [AML ApTemensxo -M. :
Bricnnmg. 2003 -605¢. ;50 . 73 ks,

@unuecKkan XAMHA: B 2-x kh.: yael, ana sysos [K.C Kpacnos, H.K Bopobses,
H.H.Tomses ¥ ap.: noa pea.C Kpacuosa .-3-¢ uan, nenp M. :Bricim. mynna

K. 1:Crpoetne pemecrsa, Tepmonnnanuxa -2001.-512c. a0 . 50 3Kz

Duanmeckas XUMua: B 2-x kH.: yyef. ang svsos [K.C.Kpacros, H.K.Bopobees,
W.H Toauee # ap.; non pea.C. Kpacnosa -3-2 uan,, uenp -M. :Beici. me.

K. 2:3merTpoxmsus. XaMpHeckas KUHETHKA W kaTamas.-2001.-320c. 51 S0 3.
Koposun H.B.

Ofmas xumus © yueld, nas sysos [H.B. Koposmy ~3-c u3n,, uenp ~M. :Beicun s,
2002.-560c. 1. -(Tlobemrrens korkypea yuebuxoe) 200 sKa.



