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IporpaMMa JHCHHIUIHHEL «XHMHA» COCTABICHA B COOTBETCTBHH ¢ TpeOoBaHHAMHE
GOI'OC BO # yuedHBIM MNaHOM [0 HANpaBneHHwo noarotoexd 29.03.04 «Texnonorus
xynoaecrsennoii obpaborkn  marepHanoB» H  OpOQHIK  NOATOTOBKH
«lexHONOriYecKHil HIKHHHPHAT B NPOH3IBOACTEE XY/A0KECTBENHBIX HAAe AN

[IporpaMMy COCTAEHT:
1.T.H., npodeccop /C.C. Heanos/

IMporpamma MHCHHILIHEE «XHMME» no Hanpasiednio 29.03.04 «Texunonorus
XyaomecTBennod  oDpaboTKH  maTepHaNioB» M OpPOPHIO  NOATOTOBKH
«Texnonornyecknii HHKHHHPHHI B NPUHIBOACTBE XYIOMKCCTBEHHBIX HIAENHil»
YTBEPEIEHA Ha 3aCeNaHHH Kafenpel « XuMbroTexs

« » 2021 r., npotoxon Ne

3an. xadeapoii «XumBuorex» /U.B. Aptamonosa/

[Iporpamma  cornacosana ¢ pyxoBoauTeNneM oO0pasoBATENBEHOH NporpaMMH O
HanpasieHdo nogrorosxy  29.03.04 «Texnonorsa xynomecTsennoi ofpaboTen
MaTepHaaosr» W npodumo noarotoBkd  «TexHomorHdeckHil HMHKAHHPHHT B
NPOH3BOICTRE XY10RECTREHHBIX H3IeAHID

Hou., K.T.H.
«__30_ _ » _asycra 2021 T.

[lporpamma yTBEpKIEHA Ha 3aceJaHHM  yueQHO-MeTONMYecKold  KOMHCCHH
(akyIsTeTa MALTHHOCTPOSHHA
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1. Hean ocpoenns JRCHHEILTHHE

K ocHOBHBIM IeASM OCBOCHHA THCIUHIIHHE « XHMHEAR CIEIYeT OTHECTH:

- CORANHE ¥ CTYAEHTOR HENOCTHON eCTECTREHHOHAYTHOH KAPTHHEL MHPA,

- (POPMHPOREHHE ¥ CTYNSHTOR OCHOBOMONATAIOIINY MOHATHH COBpeMEHHON HEOPraHHTWECKOH
XHMHH, HCOOXOZHMEBX M4 NOHHMAHHA CYIDHOCTH COBPEMEHHEX TeXHOJOTHYECKHX IpOIEcCOB B
xyaosecTeeHROR 0DpadoTKe METATIOR H CNNABOS,

- DNONFOTORKA CTYAEHTOR K [JeSTEMRHOCTH B COOTBETCTRHH ¢ KRammfuranuoHsoH
xaparTepHcTAKOd  Gakamaspa nmo  manpaenesno  29.03.04  «Texwonorus xynomscTeeHHol
obpaloThE MaTepRANOB», B TOM THcoe POPMHPOBAHKE YMEHHH MO VCOBEPIIEHCTBOBAHMIO H
paspafiorse npoucccos o0paloTEH NMOBEPXHOCTH  METATTHYECKHX HIIENHH, a TaKKe NpPoUeccon
obpaboTey, NpH KOTOPEN HIMEHASTCH HX XEMHYECKHH COCTAR H CTPYETVPE INH ITOCTHEEHHS H
cOXpaHeHn TpefyeMoro KagecTsa |

K ocHOBHBIM 3aTa*IaM CCBOCHHA JHCLHNAMHE X HMHAY CACAYST OTHECTH:

= OBMANCHHE OCHOBAMH XHMHYECKOTO AIRIKA H CHMBOJIHKH, COBPEMEHHOH TEPMHHOTOTHEH H
CnocoDaMH OCYIMECTEICHEA XHMIEYECKHY IPOIeccon,

- DCBOSHAS OCHOBHEIN COBPEMEHHEIX NPEICTARNEHAH 0 CTPOSHHH ATOMOB, MONSKY H BEIIECTE,

= YMeHHe PelIaTh OCHOBHRE THIE XHMHMCCKAX 3898%,

- MOpHOGPETEHHE HARRIKOER XHMWHECKOTD SKCHepHEMeRTa, o0paloTEH SHCOepHMEeHTAMEHED
sanne i odopMieHEt Taf0paTopHOTO RYPHATA Habmonersi,

2. Mecro zncunmanntt B eTpyrType DOII Gakanaspaara

MucusmoHEd «XHMHAR OTHOCHTCH K 4uery Oajopbix yu4eOHBIX AHCHAIDIMH YACTH I[HKTA
MATEMATHYCCKHY H CTECTREHHORAYYHEIN Aucianane Q01T dakanappHaTa.

Hucupnanea «XHMHS» BIAAMOCEATAHA JOTHYECKH W COJSpEATENLHO-METOJHIECKH CO
CAEOYIOIUIHME AHCIHINREAME H npaskTikasa 0011

B Birowe I:

- Dramka;

- Marepnanosegenie i TepMudeckas obpaboTra;

-DEIHKO-XHMHYECKHE NPOLESCCH MPH HArPEBe ANA XyaowecTheHrol oOpafoTsy MATCPHANOE;

~TeXHOMOrHA MOKPRITHR XYN0#ECTREHHRX HANeNHH;

-DcHORE PeCcTABPAINE XYIOKeCTREHHE H3Jearil HT METANIOR ¥ COManow;

- Be30nacHOCTL WHIHSACA TE/ILHOCTH,

3.Ilepevent NARHEPYEMEIX PeIYILTATOR 00yUeHEA N0 THCOHHILIHHE, COOTHECEHHEIE €
MAAHHPYEMBIMHE PLIVABTATAMN OCROEHHA 00PA30BATeNBHOH MPOTPaMME!,

B pesynerare OCBOCHHA JIHCUHIUIMHLL ¥ OOydaioineXcs (DOPMHPYIOTCE  CHEHYIOMIHE
KOMIETCHIIME H  O0DEHBL  OhiTh  JOCTHIHYTHL CHACOVIOIIHE pe3yAbTaThl oDyYeHHS K&k 3Tan
(POPMUPOBAHHA COOTRETOTRYIOMAY KOMISTEHIHI:

B poavasTaTe ocBocHNR
Kon ol pasoBaTeALHO MepedcHb NIAHAPYEMbIX PE3YVALTATOE

KOMOETEHIHHA | MPOTPAMME! 00y IAM TR A OfyYEHAN 00 THCHHILTHHE

aomKed obnanaTe




OIIK-1 CnocobHOCTRI PEMIETE | JHATE!
BONpOCH  HpodeccrHoBaTEROR | - CTPYXTYpY nepuogmteckod cmeTemm JLH.
mesTeNsHOCTH HAa  ocHOoBe | MenzenceRa B 3aKOHOMCDHOCTH MiIMEHEHHH B

SCTECTRENHOHAYYHETX H | DEpPHOIEX H TPYNNEX, XAPAKTEPHCTHKE ATOMOR

OB IEHHACHEPHEIN IHAAHH, | H XEMHIGCKHE CBOHCTES COGOMHEHNIT;

METOI0R MATEMATHYCCEOTD | YMETh:

ANATHIA H MOISTHPORAHHA = YMETE OfopMIATE PEIYIETATH
ANATHTHISCKOTD IKCMEPHMEHTA H
(hopMYIHPOBATE BRIBOJIEL;
RITAEThR:

- METOIEME TOHCKA NHMEYECKON HEQOPMAITHHE
¢ WCMNOALIOBAHHEM PAITHYHLIN HCOTOWHHKOR
(cHpaBOYHEN, HAVIHEN H HAYIH0-T0NYIEPHER
HYIAHAE,  KOMIBIOTEPHEIN — Ga% NAHARY,
pecypeos MurepmeTa).

3. CrpyxTypa H coOe[EARHE THCINNITHHED

Ofmas TPYACEMEOSTE JRCIHIUIEALL COCTAMIRET 3 3aueTniix enpanusl (108 axamemmriecknx
4ACOB, B3 HAX 71 9ac — CAMOCTOATENEHAR PafoTa CTYICHTOR)

Ha mepRoM Kypce IUIH AVIHTOPHRIX 38HATHA BeimensercR | 3audTHAR eIHHHIA (B DEPBOM
cemectpe - 18 sac, Bo sropoM cemecTpe -19 wac), camocTosTeNERAS paboTa mpeqycMOoTpeHa B oDBeMe
71 gac { B mepoM ceMecTpe — 38 wacos, BO BTOPOM ceMectpe - 13 uacon). B nepeod B BTOPOM
CEMECTDE INA 3aHATHE OTBOAMTCE — | 94C B HEACIKY.

Ileprrtii ceMecTp NEKIEA — 18 qacon

Bropodi cemectp: naboparopuiie paboTsl - 19 gacos

PopMa KOATPOLA IHAREH- DOCHE Ka¥I0re CeMECTPa - 384eT

XHMHA
Hepnuiii cemecTp
Bregenne

XHMHE B CHCTEME CCTECTBCHHBIX HAYK., JHAYCHHME XHMHH [ TEXHONOTHH HINOTOBICHHE

XYOOMECTBEHHEIK HIMETHIE,
1.1. Qenopnbie IOHSTHR W JAKOHE XHMHN

O6ofiierre HAGANLHEX XHMHYeckHX 3Hanul. OCHOBHEE NOHATHA XHMHH! MAaTepPHA, BEmMECTEO,
ATOM, MONEKYNa, HOH, XHMHYSCEMHE 3/CMEHT, HI0TONE XAMHYCCKOTO 3NMeMeHTa.  UCHOBHRIG
EQMHUECTBEHALIE XAPAKTEPHCTHEH, OTHOCHTEIBHBIE STOMHBIE H  MONCKYADHBIE MBCCH, MOOh,
MOMAPHAA MACCd, MOIIPHEIE 00heM, MAcCOBAR H 00BEMHAT JOMK, MOJIEPHA KOHLEHTDAMHA.

FaKoH COXPAHEHHS MACCHI [PH XHMHYECKHX peaKkiHsx. 3akoH NOCTOSHCTBA CcOCTama. 3axoH
Aroranpo . Yparnease Knanefipona-Menneneesa.

CrexROMETPHYECKHE PAcilThl M0 XHEMIISCEAM QOPMYIAM H XHMHECKHM YPEBHOHHAM.

1.2.CoBpeseHHbIC NPEICTABICHNA 0 CTPOEHHH ATOMA

CCHOBHEIE NONOWEHAN KBAHTOROH MEXAHHEH, NPHHEIHNL KEBAHTORAHAA SHEPTHH. ¥ papHeHHEe
[Mnamka.  KopnyekVISpHO-BOMHOBEE  CROHCTRA YACTHIL  YpaeHedHe Je-bpofing.  [IpaamEn
neonpegenéunocth ['eiizenbepra. Bonsosoe ypassenne lp@manrepa. Atomuas opbuTais.

1. 3. KBaHT0oBRE THCIA H HX GHIATECKH CMBICL

Pacnpenenenne SNEKTPOHOB B MHOTOAMEKTPOHARIX  aromax. [lpmauwn  [layma.  TIpewomn

HapsMensmed snepran. |lpaseno Xyuaa. [Ipasare Kaeukopcroro. s-, -p,-d-u fonemenTe



1.4.21eKTPOHHAR CTPYKTYPA ATOMOE H M0T0EeHHe LiemenTa B lleproguaeckoil cuereme
Memnaeaeesa

POpPMYIHPOBKA NepHoINYecKoro 3axoHa. CIPYKTYpa DEPHOIHMCCKOH CHCTEMBL AMEMEHTOR,
JAKOHOMEPHOCTH HIMEHEHHA B MEPHOMAX W TPYTINAX ATOMHOTO DATAYCA, SHEPIHA HOHHIAMHHA,
CPOACTEE K DIEKTPOHY, SNCKTPOOTPHUSTSTRHOCTH, METAHYMHOLTH H HEMETALTHYHOCTH,
OKHC/IHTCNEHO-BOCCTAHOBHTEMBHOMR cnocobHOCTH ATOMOB, KHCAOTHO- OCHOBHOH NpHpOJEl OKCHIOB H
THIPOKCHIOR.

1.5. XuMu9geckad ¢BATL H CTPOSHHE MOTERY T

Cymmocts ofpaiopanns XEMHEIeCKOH cBasn, THON XHMHUCCEOH CRAIM: KOBANCHTHAR, HOHHAH H
MeTAmnHYeckas. CyImHOCTh 00pa30BAHHA XHMHYCCKOH CBE3IH. COCHOBHEIG  XAPAKTCPHCTHEH
KOBATSHTHOH CBAZM, JIHHA SHEPrHM CREIM, BATSHTHRIE YIOkL 3JAKOHOMEPHOCTH HIMEHCHHS STHX
NAPAKTEPHCTHE (B OJHOTHNHEX cosamHernsx). Cnocobul ONMHCAHWA NHMHYECKOH CBAIN: METON
BATCHTHRIX CBAICH W MeTON MOUEKyAspHEX opbmraneit. O6wenusii ¥ JoHOpHO-aKOeNTOPHLLHE
MEXEHHIMEL OOPAIOBAHHA KOBANeHTHOH cBa3H, HackIneHHOCTh, HANPABACHHOCTS, DONAPH3ALHH H
KpATHOCTE kopadenTHOH cBasn. |'mOpuamismns stomeex opburanefi. OcHosros o eoalywaEHAce
cocTomHAe aroMoB, OCHOBHLE THNE THOPEIEIANHE. lIpOCTpANCTREHHOS PACTIOIMEENHE STOMOE B
monexynax. Honpad cBash Kak npenenbHbi cnysall mopaacHTHOH cBR3n, CRRIs CTCNCHH HOHHOCTH
CE3H ¢ IMEKTPOOTPHUATEIRHOCTER TOMOB, HEHACHINEHHOCTE H HE HANPARIEHHOCTE HOHHOH ChAIH.
Meron sonekviapHerx opbHTanel. [IpHEIHENE =~ 0DpPa3I0OBAHHA CBSSEBAHOMAN W PA3DRIUISFITHEK
MONEKYAApHEX opbETaneil, NocnedopaTensHOCTE FAMNOTHCHHS HX JMEETPOHAME { HA NPUMEPE MONEKYT
i HoHoB 1-ro B 2-ro DepHOSOE NCPHOIHYICCEON CHETEMRL HICMEHTOR)

L6.CTpoeHHe BEMECTE B KOHIEHCHPORAHHOM COCTORHHMN

Ormraemeneree  0cO0SHHOCTH TA000PAIEOTe H KOHIEHCHPOBAHHOTD COCTOSHHE BEIIecTB.
HuMHYCCKas cBAlE B MeTALIAX (Ha DpEMepe ofpaiobanus KPHCTALIA MeA0THOT MeTanTa). DeHoBHbC
nofAowenns  sonmoH  Teopun, KpecTammmueckuc  pomerim  MeTamios,  Memmonekynspaoe
ExaHMOIelicTEHe, BAH-ICP-BANBCOBRIA CHUTRL OpPHEHTANHOHHOS, WHAVEIHOHEOS H JAHCTIEPCHOHHOE
E3aHMOOcHCTENA. Boaopoanas ¢k,

1.7.3axonoMepHOCTH OPOTEKANEH XHMHYECKHX NPOHECcoBs.

DHepreTHRa XuMudeckHx peawnmii. Tepmopmmammudcckan cucrema. [lapamerpsr #  drvHKumMA
COCTOSHHS cHCTeMH. BryTpennss 3meprua  cHetemel Tenmota ®H o paborTel.  [lepeeift  3akoH
TEPMOTHHAMAKH.

Temnosof addext B snTansnni. CTannapTHad IHTANBONA o0pasoBanHd Beinects. Jaxod [ecca B
ero nmocneacTeHd. BeumcneEne Temnosoro Spierta xumMuHeckoil peaKiHg.

JHTpOMmIE, &F FWEHCHMOCTS OT MPHPOIE COSTHHEHTH H TeMuepaTvphl, CTAHTARTHAY SHTPOTHA H
PACHET HIMEHEHHA FRTPONHA XEMIYeckol peakifHi.

Oneprud [ubbca B ed HIMeHeHHS B XMMHICCKHX peaxmuax, Crangapreas snepris ['mGbea.
OmnpezeneEne BOIMOEHOCTH OPOTCKAHEE XHMHYECKOH PCaKimn,

L. Xumuaueckan KHHETHES H KaTa

Knaccuburanns  xumudecknx  peaknpl.  KuHeTWYecKkHe  XGPAKTEPHCTHKH  TOMOTEHHBIX
reTepOIeHHBX XAMHYECKHX Peakurii: CKOpOCTR, KOHCTAATA CKOPOCTR. QEaKTope, RARMNIHE HA
CROPOCTE XNEMHYECKOH pedklHH, 3JEKOH ASHCTEVIOMHX Macc. BnHANHEEe TEeMIEpATYPE HA CEOPOCTE
NHMEYCCKHX peaknnfi. DHeprHs aKTHBAIHH, SKTHEHBIE MOJEKYOHL Y pabscHHe Appenmyca. [Ipaswmo
Bant-['oddia. lomorennedt n rereporesnsni kaTanms, [[puMeneHie KaTamN3a B DPOMBIILISHHOCTH,

1.9. XaMH9ecKOe PARHOBECHE

Ofpatumeie # HeofipaTHMble XHEMAHecKNe peakiii. KORCTANTA XHMHYECKOID PARHOBECHN.
PuaxTops BRIHAKIES HA XEMEdeckoe papnopecHe, [lpunnun Jle latence-Bpayna, ero 1patsenne oid
DCYINECTRIEHHS XHMH4ECKHX NPOLICCCOB.

1.10.PacTeop

Hucnepeunie  cHeTeMbd. Hernubeie pacteopel. CrHocobbl BhpaMeHHi COCTERA DPACTEOPOB.
PacteoprMOcTE BEIecTs, XAMHYECKaR Teops ofpasopanii pactsopos, ColsBarel 0 IHIPATHL
KpHCTALIOrRAPATH B AX CBoitcTea. Oupelienen e COCTARE PACTROPOE METO/I0M THTPOBANHA.

LI11L.HeameRTpoanTsl W WIeKTPOIHTLL



Teopus 3MEKTPONHTHIECKOH THCCOLHALHH. Jmcconnalis KHenoT, ocHoBanH | coneli, CrencHs B
KOHCTAHTA AMEXTPOMHTHYSCKOR Trccommamin, Jaxon pasbannenind OcTeanbia. PacuéT KONIEHTpalHH
HOHOE B pacTeope. CHABHEE SMEKTPOIMTE, MOHATHE 00 AKTHEHOCTH. Horpoe nponsBedsHAS BOIRL
BogoponHsii mokazaTens. MeTomm OnNpefeneHHN KMCIOTHOCTH PAcTEOPOB. KHCnoTHO-OCHOBHEE
uusaTopss. Denponss conedt, [Tpoctof, crymenvareiit ¥ TNOTHBH FEAponaI. KoRCTANTA H CTENEHE
rrOponEsa. Binssne pasnuyHbX QAKTOPOE Ha NPOTERARHA FHAPOTHIA.

1.12. ORHcIHTEILHO-BOCCTAHOBEH T L HBIE NPOIECTH

OcofeNEocTH  OXHCIHTENEHO-BOCCTANOBHTENEHED.  peakumii. CTeNeHE OKHCICHHA ATOMA B
KUMEIECKOM coeMHAeriH, OCHOBHEIE OKHCTHTENS H BOCCTAHOBHTENH. PACCTAHOBKS KOMPHIHEHTOB B
ypammemmax pedkumii. BangHWe KHCNOTHOCTH PacTBOPOB HA  NPOTEKAHHE OKHCTHTSILHO-
BOCCTAHOBHTGNEHED peaxitnii, (XHCTIHTENRHO-BOCCTAROBHTENLHOE PARHOBECHE HA IPAHHIE (METLLI-
pacTeopy. [ToRsTHE 05 3MeKTPOLE, ABCHHOM MEKTPHIECKOM CHOE i IMEKTPONHEN MOTSHLIHATAX. Brmer
anexTponos. CTaHmaprHEl  BOODOPOAHBMH — 3MEKTPOD, Hasmepenne SMeRTPoAHLI  OOTEHIHANOE.
Vpasterne Hepnera, DIeRTPOABMKYIIAY CHIA B paloTa TAMEBAHHSECKOND JICMERTA Hameana-Axobm.
IMIC | HATPABICHNA OKHCTHTEABHO-BOCCTAHORHTE ALY PeaKIHi.

1.13.3aexTpiViHG BOTHBIX PACTROPOE JIEKTPMIHTOR.

OcofeHHOCTE Paspila WOHOB H MOMCKY/l HA MIEKTPOZEX. DSKIPOIHS ¢ PACTBOPHMEIM AHOZO0M.
Jaxons Capagen. Beixod mo Toky petecTsa. lIpHmMeHeHNe JEKTPOMNSA B NPOMBIIICHHOCTH H LA
IAMIHTERE ORPY KEOIER cpembl.

1.14. X s MH9ecKHE CROMCTRA METAA0R W HX COLIHNenHi

Meranns 8 epromraeckoit cucreme snemertos JLH. Menneneesa. Baanvogeificrone Metannon ¢

BoJloH, KHCAOTAMA H meroTaMi. BraiMomeficTERS METATIOB C HEMCTALIAMH. Crolcrea B mOMy9eHES

OKCHIIOB, THAPHIOE, CYABII0E B KApOHI0B METAMIOR.
Bropoii cemecip

2.1 JaGoparopuas padera. Cocrap pacreopos.
Brogmoe 1anaTHe JECIEPHEMERT B XHMHH, XAMIMCCKAR MOCY/0, PEAKTHBEL H ofopyI0RARHE.
OcnopiEle npasnia padoTel B xumwyeckol naboparTopiy W TEXHHER OCIOMECHOCTH-
Cnocofel  pacaéTa SATAHHGH EKOHIEHTpanwd. ONpeleleRAe MAOTHOCTH —PacTBOPOE. Cnocod
ONpeicieHH COCTABA NPHTOTOBNCHHEX pacrsopes. THIPHMETpHTIECKOS ONpENS/IEHHE: COCTARA
NpHrOTORIEHHOTD PACTBOPA.

2.2 Jlaboparopras padora. Tennosoil sdipert B manpanienHe XHMEHECKHX peakiuil
Onpenencnne Teniopsx 3pderTon peaxii neliTPANAIALRE B PAcTEOPEHHE COIH B BOAS. Pacuer
cpoBonoll 3nepran Tnfica 3THX MPONECCOR ¢ NOMOIIRIO CTRHAAPTHEIN IHATSHHIL

1.3./Iafoparopnas pafora. Peakiny 0KHCIeHNN - BOCCTANOBIEHH,
Cremenh OEHCTEHHS ATOMOB XHMAUYSCKEX cocamHeHWH, (CHORNEE OKHCIMTEIR W BOCCTAHOBHTCIH.
Brussne xapaxtepa cpedbl HA OKHCAHTSIBHYIO CIOCODHOCTE —MNEPMAHTAHATE KaTHA. HEecHcTeeHARL
MPHPOIA NEPOKCENA BOAOPOAR.
2.4 /TaGopaTopuan patora. PacTBOPEL MIBKTPOIHTOB.
Bogopoauesi noxazarens. ['napoans coned.
JTHCCOUMAITHA  PACTROPEHHOTD BEINECTES © MONEKyn Boabl BOAOpOgHLIH NOKAsATEIE. Pacuét ®
SKCTIPHMERTANBHOE ONPEJENCHHE KOHIENTPAlHE HOHOB BOAOPOJA H HOHOB B BOJHOM pacTBOpE.
Fuapomes conefl. OcHOBHBIC THOE THAPOTHZE coneli. Brusmme TeMieparypsl, pas0aBicHHS W
KHCIOTHOCTH PACTBOPA Ha NPOTEKANHE THAPOIIH Comed.
2.5, /IaGoparopuas padora. et poaEs BOTHRX PACTROPOR LIEKTPOIHTOR.
CyIIHOCTS BNSKTPOTHA. INEKTPONRS ¢ HHEPTHEIMM M PACTROPHMBEIME AHOTEMH. Tocne1oBATENEHOCTE
PAIPATA KATHOHOD H AHHOHOB HA HHEPTHEIX 3ACKTPOAX. IMEKTPOIHS C PACTROPHME AHOTOM. Pazpan
KATHOHOR H AHHOHOB B BOOHAIX PACTBOPAX NICKTPOIHTOE B 3ARACAMOCTH OT COCTaka WIEKTPOIHTA.
BRXO N0 TOKY TPH AMEETPOIRIE. INCKTPOIHI © BhLICICHHEM METALTA.



2.6. Jafoparopuas padora. Koppeina MeTALIOR.
AnexTpoaske noTenwatel, Morenupan kopposen, OcolEHHOCTH KATOIHOMO NPOUECTA B SAEHCHMOCTH

ot pemunas pH, Onpenencune ruy0HEE, XAPAKTEPa H CROPOCTH KOPPOIHH.

5.06pazopare/bHBIC TEXHOIOTHE

Meroauka NpenonABAHASE AHCIHILHHEEL ¢ XHMHAR H PEANHIANNA KOMNETEHTHOCTHOIO MNOANOAE B
HATCHREHIE H BOCOPHATHH MATEPHANA NPEIYCMATPHEACT HCIOMTLI0BAHWE AKTHRHLIN B HHTCPAKTHBHEDX
fOpM NpOBCACHAA TPYONOBSX, HIAHBHIYAILHELX, AYOUTOPHEX NASTHH B COY9ETAHHH C BHE
gymuTopECll  paboTe ¢ TeAk0  QOPMUPOBAHHA H  PASBHTHA npofeccHOHATEHEX — HABEIKOR
By IO IINCA:

- NOJTOTOBES M BHOODHeHHA fabopaTopaen pador B maboparopss BY3a,

- TpuBEAcHAS WHTEPAKTHBHAIX J2HATHH N0 OPCUEAype MOArOTOREKH K HuTtepuer-TecTHPOBANHE

ma caiitax [-exam.r, fepo.ru.,

- OpoBEASHAS RONTPOMGHED A0MAIIHHX paboT,

- npoBefennd cobccenonamli no naGoparopHem paboTan,
Viensui pec 3aHATHA.
NPOBOIHMED & WHTEPAKTHEHRX (POPMEX OMPENEicH [IAsA0H Lenbio ofpasosarTentsHoll MpoTpaMMEL
OCOGCHHOCTEI KORTHHTCHTA OOYUAIONIHNCA M COMSPMANHEM MHCIUHINHHE ¢XHMHSE® H B UEIOM 110
IMCURNTHEE cocTapnder 33 % aymuropbix sanaTHd. JlexumoHHLIE 3RHATHA COCTARIAET 67 % oT

AYTHTOPCEHX 3AHATHI.

G.Ouenounibie cpeacTRA A TEKYIEND KOHTPOIA YCNeBaeMOCTH, HPOMEEYTOMHON ATTECTALHE
[0 HTOCAM OCBOCHEA JHCHATHRE! # YIedHo-MeToquaeckoe obecmeTenne caMoCTOATENRLHOH
pafoTsl CIYIEATOR
B npomecce ofydeHHA HCIONBIYETCH CHAETYIOMHE OLSHOYHEE CPEICTBA TSKYUIErQ KOHTPOLA

YCIEBEEMOCTH M MPOMERYTOTHON STTECTAIHH:

Bo mepBoM ceMecTpe:

-BEIMOTHEHNE [ JANHTA KOHTPOIBHEX IOMAMMHHX FUIaHHH,

Bo propoM ceMecTpe!

-NOATOTOBKA , BRTIOMHERHE H 3aMNTa 1afopaTopHEy pador.

-IPOBEIEHHE HHTEPAK THEHLIX 3aHATHH 10 DONTOTOBKS K MHTEPHET-TECTHTPOBAHMIO HA calite l-exam.ru,
fepo.mu.

OBpasiisl AOMAIIHI KOHTPONEHEX JAMAHAA LM NPOBENSHHS TEKYIErD KONTPONA, BONPOCH H 3a1a4H
JUI% NOOTOTOBKH K 344eTy npuseacHnl b [prmomennmn 2

6.1, Mo OUEHOMHEIX CPEACTE [UIA MPOBEACHNN NPOMEKYTOTHON aTrecTannn oy amnmmxes
o AHCHNILIHAE (MOZyV/Im ).

6.1.1. TepeucHs KOMIETCHUME ¢ YKaaHHEM 3Tance HX (QOPMHPOBAHHA B [POLECCe OCBOSHHSA
oOpaIoBATENRHON IpOTpaMMBl.

B peavisTaTe OCROSHIS AMCITHILIMALL HOPMHMPYIOTCE CNBTYIONIHE KOMICTEHILIH:

Kon B pesyaptaTe OCBOEHHA  0Opaz0BATENBHOE  MpOTPAMMED
KOMOeTeHHN | ofygamommiica 1oJmen 001a1aTh

OTIK-1 Kateropas (rpymma) obmenpodeccHOHANEHEX KOMIIETEHITHIE
AHATHTHYCCKOC MBIIINSHHS,

CrnocofHOCTE PelIaT: BOOPOCH NPOJECCHOHANRHON NEATC/IBHOCTH HE
OCHOBE ECTECTREHHOHAYUHRIX H ODIMEHHMEHSPHRIX 3HAHHH, METOI0B
| MATEMATHHSCKOTD AHATH3A 1 MOAS/THPOBAHNES




B npomnecce ochoeHES 00pas0BATENRHOH IPOrpaMMBl JAHHEIC KOMICTEHIHH, B TOM SHCIE HX
OTAENBEEE KOMIOHEHTH, (BOPMMPYEOTCA MOITAIHO B XOIE OCBOCHHA OOYUAKOMEMHCA [HCITHILIHH
(Mozynel), NpAKTHE B COOTBETCTBHE ¢ y4cOHEDM INAHOM M KANSHOADHBIM rpadEKoM  yuebHOTO

TPOLECEA. -

6.1.2. Onneanne mokaaTenell W KPWICPHER OUEENBAHNA KOMIETEHIH, GopMHPYEMBLIX N0
HTOTAM OCBOCHES IHCUMILTENE] (MOIY /1), ONHCAHNE KA 0HeHHBAHHE.

TokataTenlcM OUEHEBARHS KOMUeTeHmpii H8 PAATHUHEX 3Tamax WX QOPMHPOBAHHA HRIAETCH
nocTIEeRHe OfYHAIITAMHCE MUIAHHPYEMELX DE3YARTATOR 00YICHHIA 10 JHCITATLTHIE {(MOIYI0).

ONK-1-cnocofmocTs  PEmATE  BONPOCH NPOPEcCHOHANEHONR — JeNTLIRHOCTH  HA  OCHOBE
CCTECTEEHHOHAYMHEIX B ODICHHMCHEPHLIX  3HANNEH, METOI0E MATEMATHYECKOTD aHaIRa M
MOTENHPOBAHHA

KpurepHH oneHHBaHnE
MokaraTens
2 3 4 5
FHATE: Ofyuarommiics Obyuaromuiics Obyuarommiics Ofyaarommfcs
COCTAR, JEMOHCTPHPYET OEMOHCTPHPYEST HEOONHOS | JEMOHCTPHPYeT OEMOHCTPHPYET
CTPOEHWE M | MOMHOE OTCYTCTEHE | CODTBETCTEHE CTENYRMMAX | TACTHHHOS TIONTHOE
KUMHYECKHE | HMH  HEZOCTATOUHOC | 3HAHWHA! COCTAR, CTPOCHHE | COOTBETCTEHE COOTBETCTRHE
cBoHcTRa LOOTEETCTEHS M XHMEUecKHe cBOFCTEA | cnemvEMIMY IHAHNH! | CHemyIONHX
OCHOBHBIX CHEIVIOUIHK 3HaHMil: | OCHOBHBIX  XHMEYSCKHX | COCTEB, CTPOSHHE M | 3HAHMI: COCTAB,
KHMUYECKHX | COCTER, CTPOEHHE W | BEIIECTH B OKPYEAKMCH | XHMAMECKHE CEOHCTRA | CTPOCHHEE H
BELECTE B | xMMHYECKHE cpene. Jlomycrarca | OCHOBHEIX XHMHYECKHT
oKpyaRmeH | choficTBA OCHOBHBIN | 3HAUHTENBHME  OMIEOKH, | XHMHUSCKHX BEMECTE | CROHCTRA
cpene. NHAMHYSCKHX MPORBIHETCE B OKpYEKaOme | OCHORHEIN
BEIECTR B | HEIOCTATOYHOCTE IHAHME, | cpele, HO | XHMHYECKHX
ORpymaIomedt cpefe. | 00 pALY  MOKAIATeNned, | mOmyCKaKTeA BEINECTH B
obyaamuHict HEAHATHTE BHELE OEPYHAIei
HCIBTHIBACT omulKH, HETOUHOCTH, | Cpeds, CROGOIHO
THAYHTENEHEE THTPYIHEHHA OpH | DOCDRPYST
ITPYAHENHS MpH | AHATHTHYSCKHXY MpHECOPeTEHHRBINM
ONEPHPOBAHAH  IHAHMAME | ONSPALHAX, H THAHHAMH,
npE HX NEpeHOce  HA
HOBEIE CHTYAITHH,
YMETE: Obyumomumiics  He | OOyamommaiics OGyuarmiics Ofyuaomuics
YCTAHARIHBAT | ¥MECT HITH B | MEMOHCTPHPYET HEMOIHOE | AeMOHCTPHPYET AEMORCTPHPYET
b EIAHMOCEAIL | HemOCTATOYHON COOTBETCTEHE CHSIVIOUIHX | YACTHIHOC THOTTHOS
MEHLY CTeI¢HH VMEET | YMEHHE:  YCTAHARNHBATE | COOTBETCTHHE CODTBETCTBHE
CBOHCTEAMH YCTAHABIHBATE BIAHMOCEAYL MEMTY | CACOYIOMNY VMENHH: | CHemyROImmx
BEMIECTE H WX | BRAAMOCETIE MCHIY | CBOACTEAMH BEIICCTE H HX | YCTAHABIHBATEL VMEHHI:
BOITEHCTENEM | CROHCTRAMMA BOITEHCTEHEM HE O0REKTH | RIAHMOCEAIL MCHIY | VCTAHABTHBATE
Ha ODLEKTHI | BEICCTE H  HX | oEpysaiomedl cpekl. CBOACTRAME BEIIECTE | BIANMOCEAIL
oxpymaiomei | posaeficremem  ma | Jonyckaorcs H WX Bo3ReficTRHEM HA | MeKIY
CPeIR. OOLEKTE THAYHTEIRHEE  OmHOKH, | 00BEKTH caoiicTRaMH
oEpyRarmed OpOSEISeTCH OKpY#AIMmMEH cpeibl, | BEMECTE H HX
CpCIbL. HENOCTATOMHOCTE YMEHRH, |, HO JONYCK&WTCR | BOANHCTEHEM HE
no pany  NogasaTened, | HEIHATHTCABHBIC | obBeRTH
ofyHariHica OIIHGKY, HETOMAOCTH, | OKpyRaromed
. HCNEITEIEAET ATPYIHEHHS OPH | cpeibl,




AHAYATCIRHEE

AHAMHTHYSCKHX

CroBSogHo

IATPYIHCHHA MpE | ONCPaIHAX, NEPEHOCE | ONCPHPYET
ONEPHPOBAHMHA YMEHHIMM | YMECHHH HA HOBBIE, OpHOOPETEHHEM
fipl HX NEpeHOCE  HA | HECTAHTAPTHHIC H
HOBEIE CHTYVALHH. CHTVATIHH. YMEHHAMH,
NpHMEHAET HX B
CHTYAIHAX
TNOBLIITEHHOH
CIOEHOCTH.
BIAIETE: Ofyagrommiicn | Ofywaonmilcs  BISIEET Obygaronmsiica Ofywaromeice B
OCHOBHEIMA | HE BOaJEET HIH B | JOMYCHAKITCH HACTHIHO BIAMIEET | DOMHOM  OOLEME
CHMHYECKHMHE | HEIOCTATOMHOH IHATHTCALEERE  OmMHOKH, | CCHOBHEIMH BIAATEET
IHAHWAME [N | CTENSHH RIAMEET | MPOABAHETCR XHMHICCKHMH OCHOBHEIMI
obecrnedeHne | OCHOBHBIMH HEIOCTATOYHOCTE IHAHMAMH IA | XHMHIECKHME
NHMEICCEOH KEMHYMCCEAMHE BITATEHHA OCHOBHLIME | ODecrmegenmne IHAHAAME  JITH
Be30MACHOCTH | SHAHAAMH JIA | XKHMMYCCKMMH  SHAHHAMM | XEMHISCKOH obecnedenne
METAIIYprHY: | oDecmemeHne s ofecnedenre | DesonacHOCTH KHMHSECKOH
CHIX xHMHgecKoH KHMHTECKOR METATITYPTHYECKHX Des0onacHoCTH
NPONECCOR. De30nacHOCTH Ge30nacHoCTH MPOECCOB. METATYPrHICCK
METAMMYPIHGECKHX | METALTYPrHUCCKRR HO MOTIYCEARITECR | HX MPOIIECCOs,
NpOLECCOn. Npomeccos, N0 PAAY | He3HAYHTCTBHBIE CpobogHo
noxRazareneii. OMHOEH, HETOYHOCTH, | IPHMEHAET
O6yyaomuiics IATPYAHEHHA MpH | TONyYeHHBE
HCTIBITRBACT AHANATHYSCKHX HABLIEH B
IHAYHTENBHBIE OUEPENHAL, NEPEHOCE | CHTYALHAX
IRTPYHEHAE npE | yMenui  Ha  HOBLIZ, | IIOBBINCHHOH
NpHMeHEHHE HABEIKOBE B | HECTAHIAPTHEE CTREOCTH,
HOBEIX CHTYAIIMAX, CHTYAI[HH.

o lxaan OHeHEBARTE PEVALTATOR MPOMEKY TOTHOH ATTECTRIMH B HX 0IRCaHHE:
opMa MPOMEEYTOTHON ATTECTALNN: 14ET.
[MpoMeskyTouHse arrecTammn ofygaromuxcs B Qopue 3auCTa TPOROIHTCE 0O pe3y/IkTATAM

BRMONHEHHE Beex BHA0B yueOHEX pafor, NPeIyCMOTPEHHBIN YUeOHRIM MOsH N0 THCITHTTHHS
¢ XHMHSY, HOPHE 3TOM YHUHTRBAOICA DPE3YALTATH TCRYIIETD KOHTPOLA YCOEBASMOCTH B TCUCHHE
cepectpa, Onenka cTeneHH JOCTHReHHS OOYUAIOMMMHCA NIAHHPYCMEIX PE3yILTATOR O0YHSHHR [0
MHCIMIUIHAE TPOBOOHTCH MPENOAaBATENSM, BEAVIIHM I2HATHE 00 JHCIATINAEE METOIOM 3KCIIEPTHRIX
onerkR. [lo HTOrEM ATTECTAIME B BAJE 3a98Ta N0 JACHHIUTHES BRICTRRMACTCA ONEHKA «24UTEHOR HIIH

HE JAYTEE O,

K mpomesy toHENT aTTECTAIHE HONYCKAeTCA TOMLKD CTYACHTEL, BEITIOAHHBIIHA BoE BHIL yacOROH
paborsl, npocsoTperEne padodell TporpaMMel M0 JHCIHITHHE o XHMHESY: BRIIOIHHIHR KOHTPONBHOS

TOOMANTHSS I TAHNE,

1Hxana onecHABARHA

OnHEcaAnHe

JAYTEHO

BHOONHEHE BCE BHAE VICOHOH HAMPYIEH, HPSIyCMOTPEHHLE
yaefuLm nnasoM. CTYIEHT IEMOHCTPHPYET COOTBCTCTBHE JMANHIL,
yMEHHIi, HABEIKOD TPHBCASHHEIME B TalIMuax HOKaiaTcned,

onepHpYer NpHOCPCTEHHLIMA IHANHAMH, YMEHHSMH, HaRBIKAMM,
NPUMEHAET HX B YCOOBHAX MOBBINCHHON CHOMHOCTH. [pu =ToM




MOTYT OLITE JONYIIEHE HEIHAUHTEIRHEE OUHORHE, HeTOUHOCTH
SATPYHEHHA NPH SHAMHTHICCKHX ONSPAMAX, NEpeHoce THANNH H
YMEHH HA HOBEIE, HECTAHASPTHRE CHTYAILHH.

He meimonneHo ofne AnH Oomee suope yueDHo# paloTs,
OpeayeMoTpeHaRie yiehanM mnamoM. CTYNEeHT AeMOHCTPHpYET
HENOMIHOS COOTBETCTBHE IHAHHMA, YMCHHI, HABRIKOR NPHBEISHHEDM
B Tabnune noxazarencil, AONYCKAKTCH IHAYHTEILHEE OIIHOKH,
MPOSBMMETEH OTCYTCTRHE 3IHAHWHA, VMEHHH, HABRKOR 00 pPEIy
noxasarensii, CTYIRAT HCOHTHBAST IHAYHTENLHER 3ATPY.JHCHHA
[pH ONSPHPORAHAH JHAHASMHE H YMEHHAMH NPH HX epeHoce Ha
HOBRIE CHTVAITHH.

He zagrero

oIk MHEHOMHLIX epeacTs npescTasientl B [puaoxennn 2 & paboueil nporpamwe.
7. Vuehuo-merogaaeckos H ARGopMannoaade obecnewenne

Pazden !, Ocrosnas rumepamypd.

1. Xumus: y9eGHHK o OPEKTHEYM U8 npeenanaoro Saxamaspaara / T.B. Mapranosa, H.B.
Apramonosa, E.B. Noayroe — M.: Hangrenkerro IOpaft, 2015, - 394¢.

Pazden I, Jorornumersnad Tumepamypa:

1. Trmexa HJL O6mas xemas. M. KOpaiit, 2012, — 98¢,

2. 3apayd # yopaxeeHus no odmed xeven [/ HJL Tismaka — M. sagarensctao « KHOPYCy,
2012, - 240c.

3. Maprrsosa, T.B. 3ananus a0 camocToaTeasnol paboTe: yuebaoe nocobne [nexTponnbii
pecype) T.B. Mapremioma; mom pen. asmopa- Mo MITY «MAMH», 2011, - 117e. -
URL:http:/lib.mami.relib/content/elekironnyy-kKatalog

Hpozpammicoe 00ECHREVENIE U UNIMEPHEM-PECYPORL

- http;//chemistry-chemists. com/chemister/chemie. hin - KHHIE N0 BoeM Pa3TenaM XEMHH,

- http:fwww alleng rn‘edu/chem®.bim - yaebnsit MaTepsai 118 CTYACHTOR M0 XHMHH

Pasden 2. Ocnosian Tumepamy;

|. Mapramosa, T.B. ITpakTixyd nNo Heopramuweckoll XmMEH [SnexTponmsdi pecype]l’ T.B.
Mapramosa; nog pes. aptopa- M. Veueepcwrer mammuocTpoenma, 2013, — 60c. (Ne2828). —
URL:http=//lib.mami ru/lib/content/elektronnyy-katalog

Pazoen 2. Jonoaniimerhian Tumepanmy .

1. Axmeros, H.C, Ofman # Heopranndeckad XHMHE. [DIekTpoHHEE pecype] — DIeKTpoR. JaH.
— CII5. ; Manb, 2014, — 752 ¢. = URL: http://e.lanbook.com/book/50684.

2. Axneros, HC. JlaboparopHsic B CCMHHAPCKHE 33HATHA 0o obmell B BeopraEMHccEO
NEMEH. [PnexTpornsil pecype] [ H.C. Axseros, MK, Azmsora, JLH. bajgkiruna. — Jnexipos. fan. —
CIT6. : Jlans, 2014, — 368 c. — URL: http://e.Janbook.com/book/S0685

HMpoepamsnoe OUECHEYERNE W UHIMEPHEM-[RECYPON.!

- hitp://chemistry-chemists. com/chemister/chemie. him - kHErH Mo BoeM pasacnaM XHMHA,

- hitpe/fwww.alleng ro/edu/chemY. him - yoebHER MaTepHan An8 CTYISHTOR 00 XHMHH

8. MarepuaisHo-TEXHHYCCKOE DhecmeTente IHCHHIIHHEL

Mna npoeeaesaus ne0OpaTOPHOID OPAKTHEYMA HE COBPEMEHHOM YDOBHE NPH BRIIOIHEHHH
AabopETOPHEK pafoT NPEIVCMOTPEHO HCHONEIOBARAS CIEAVIINETO obopy IORAHNAA:

Hduernangrop 0-20,

AnamuTEueckre Beckl BJIP-200,
Becu BJITK-30.

BrmpaMBTen: nonynpoRoaHHKORRIA,
MunnmHaMnepMeTpeL

TepMOMETpEL

I et



7. CHMIEKTpPOTHICTHL

8, pH-METP-HOHOMETPE « FRKCOCPTH.

0. KougyxToMmeTp «IKCHeprs

10, TepMOCTATEL BOASHELS

11, TIK Pentium 4-1

12. CreEnaHHas XAMATECKAA TOCYIE (CTaKansl, KONOE, MEPHBIC [HAHHAPEL GlOpeTEH H
ap.) METATTHYECKHE IITATHELL, XHMHYECKHE PEARTHERL.
Vuebnas aafoparoput kapenps "XmabmoTex" (ayn. TIK 329) obopynorana
CHMHHECKHME CTOJEME, BRITHEHOH BeHTHIRIpSH, cralmena Bogoi i
WIEKTPHYECTROM.

9, MeToauueckne peROMEIIANHE JTH CAMOCTOATEALHOH PaloThl CTYIEHTOR

VEnemHoe HIYICHNe KVpea TpebyeT nocelleH s exmmi, axTHsdoll paboTel Ha nebopaTopHEn
paforax, BETIONHENHN BCeX YYeOHMX 3alAHWH TPENOJABATCI, OINAKOMICHHA © OCHOBHOH H
TononEETENRHGH mrTeparypoll. Bo Bpems NEKIHH CTYAEHT JOJUKEH BECTH KPETKHH KOHCIEXT. Toma
CAMOCTORTEIRND padoTas ¢ KOHCHSKTOM, CTVASHTY HeolXomMMO MOMETHTE MATCPHATEL, KOTOPLE
HEOLBAIOT IATpYAHeHHs man nomuMadss. [lpe ostom ofysawouplics nomses HAHTH OTBETHL HA
BOTIPOCE!, HCTIONESYS PEKOMEHIYEMYH MHTEpaTypy. ECHH eMy CcaMoMy He YIAeTCH pasodpaToca B
MaTepHATE, HEOBXOMHMO CHOPMYTHPORATE BONPOCH W OOPATHTECS 34 NOMOIIRR K TPENOTARATEII HA
KOHCYIBTANMY He Gamsaiimed nexnwn. OSysaomemycs HeoOXoOHMO PErylIApHO OTBONHTE BPEMA
Ims  NOBTOPEHHS NPOHIEHHOre MATCpPRANA, NPOBCPAR CHOW 3HAHHA, YMEHHA H HEBEIKH @O0
KOETPONEHBIM BONPOCAM.

JaGopatoprste pafoTEL COCTABNAKYT BAMHEHITYIO TaCcTh npoecCHORANBHOR  MOJNOTORKH
cTyeHToE, OHN HANPABTEHE Ha SKCOCPHMEHTATHHOS MOTREPHISHHS TEOPETHYECKHY NONOKENHH 1
dopruposanre yuelHRLX ¥ NpoecCHOHATBHRX NPAKTHYECRX YMCHHIL.

CTyaenT caMocTORTETRIO, MOTRIYACE METOAHIECKHMH PEROMEHAANIAME, oopmaser:

- 3arnaBHe, B KOTOPOM VEA3EIBASTCA HAaBanue nadoparopHod patoTE K e¢ NOPATKOREDT HOMED;

- eIk paboTEL

= 0BOPYIORAHAE W PERKTHELL

- cofiepuanne paboTel;

- HOPAI0K (OCHeA0BATENEHOCTE) BRIIOMHEHNA padoTh,

- IPABH;IA TEXHHEH GE30MacHOCTH H OXPaHE TPyIa 0o nansoll pabote (o HeofxonuMOCTR);

- obiHe OpaBEIa K 0BopMIEHHI0 NabopaTopHoi paboTeL

Kasteiit cTyASHT AOMEEH CaM MNAHHPOBATE CROK CAMOCTOATENRHYH PAboTy, HCXOT B3 CBOMX
BOSMOMCHOCTEH B MPHOPHTETOE. 0 CTHMYJIHPYET BRIIOMHEHH: paboThl cosiaeT Goaee cHoxoOHHYID
ofCTAHOBKY, 9T0 B HTOTE NOAOKHTENEHO CKAIEIBACTCA HA YCROCHHH MATePHAIA,

BawHo MOMHeS yHecTh ODCTORTENECTRA chOcH paboTEL YACHHTH, WTO HBJIHETCA TNABHEIM HA
JEHHOM 3TANE, KAKVIO DOCAENOBSTENLHOCTE Padorhl BRIOPATh, YTODE BRANOVIHATE €2 MyHine H C
HAAMEHBIIHMH 3ATPATAMA BPEMEHH H 3HCPIHH,

ling mnogoTeOpHO pafoTH HEMANOBAWHOE IHANCHHE HMCCT OOCTAHOBKS, OPTAHHSAIHA
pabouero mecta, Hysuo gofuTeca, urobsl MecTo paloThl M0 BOIMOKHOCTH BLLTO NOCTONHHEM. PaGora
HA OpHMBRIMHOM MecTe nemact c¢ Gomee mmogorroprodl. TIpOAYRTHEHOCT: paboTh 34BHCHT OT
NPARHALHOTO YEpenoBaHud TPyAa H oTasxa. [losroMy Kasase J9ac Wi 58 CASLYET Ae1aTs NEpePLB
Ha 10-15 MHHYT.

Tpi caMocTORTENLECH NpopaBoTEe TOMANTHHX 3a0aHN W HANHCAHHA HHIHEHIYAIRHA paboT
CTYOCHTAM DEEOMEHIYCTCR NoNB30BaThHCE OmbamorTewnwd QoumoM auTepaTypsl (yueOHEKAMEH o
NEPROSHUECEAMHE  WIAHHAME), 8 TaK&e MCTOJHYECKHMH  VKA3EHHAMH N0 BRIIOIHCHHRO
CEMOCTOATENBHED PaboT.

10, MeToauaeckae perodMeHIANNE J0A TPE0IaABATEIH

OcHoBHEM TpeDOBEHHEM K NPENOAEAHAIC THCIHILTHHE ABAACTCE TBOPUeCKHH, npobneMHo-
IMATOTORE WHTePEKTHEHED MOIXOM, MOIBONAIOMHEE NOBRICHTE MHTEPE: CTYAEHTOB K COACPHAHHKY
YIeDHOTO MATEPHATA,



Ocropras hopMa HIYIEHHS H JAKPEUICHHA 3HaHUH N0 3T0H IHCHHIIHEE — MEKIHOHHAS H
npakTHgeckas. [IpermoiapaTent 10MEeH NOCIEAOBATENEHD BEMUTATE CTYICHTAM PRI NCKUME, B Xome
KOTOPBIX CTEMYET COCPENOTOUHT BHUMAHKE HA KIOYCBEX MOMEHTAX KOHEPCTHOIO TOOPETHHECKOTO
METCPHATA, & TAKAE OPraHMIoBETE OpoBefeHne JebOpATOpPHEN samATHil TakuM obpasom, @To0bI
AKTHBMIMPOBATE MBIIACHNE CTYIEHTOB, CTHMYIHPOBATE CAMOCTORTOABHOS HIRTEUEHHE HMH
peolxomEMoll HEOOPMAIAA W3 PAIHIHBX ACTOYHHKOR, CPABMATCIBHBIT AHATHI METOL0E peimenni,
CONOCTABNEHHE TONVHEHHEIX PRIYNETATOR, GOPMYTHPORKY H APTYMEHTAIHK) COOCTBEHHEDC BIM/AN0B
Hd MHOTHE COOPHEE MPOONeMEL

Ocroby y9e(HBX 3aEFTHH 00 JHCOHMIHEE cocTapmAkt Jekgue. B nponecce ofytenns
CTYNEHTOS HMEMONEIVIOTCE PRXIMYARE BRTM y9eGHRX 38HATHR (AYNHTODHEIX W BHCEYIMTOPHALX):
NCKIH, CEMAHAPCKHS JaHATHE, KOHCYIETanEE ® 1.0, Ha nepeon laugmue mo gasHoll yueGuod
NHCHMIHFE HeoOX0IHMO O3HAKOMHTE CTVACHTOE C MOPAJIKOM €8 HIYUSHHA, PaCKPLITE MECTD H POaE
NMCHMINHEET B CHCTEME HAYE, €2 MPAKTHHCCKOS 3HAYCHHE, JOBECTH N0 CTyAeHTor TpefoBanis

kadenpLL, OTBETHTE HA BOMTPOCEL
[Tp# HOATOTOBKE K JEKIHOHHEM JAHATHAM T0 KYPCY «XHMHELH HEODXOMHMO TPIYMETh [U13H

WX (POBEISHHE, CONSPHAHEE BCTYOHTENRHON, OCHORHOH H SAKTOMMTEABHON TACTH TEKIHH,
OIMAKOMHETECH ¢ HORHHEAMH VIeOHOH W METOIHYECKDH THTEPATYPH, DYIHKAIRAME NEPHOIHICCROH
mewaTH MO TeMe JIeKIHOHHOO IAHITHE, OOpPEASINT:  CPEICTEA  MATEPHATBHO-TCXHWHECKOID
obecredeHHA TeETHOHHOM SAHATHA H TOPAACK HX HCNOALIODANHA B KO8 WTCHHE HeKIHH. Y TOUHHTE
[AAH NPOBCICHAA IPAKTHYECKOTO 3AHATHA 10 TEME NEKIHH,

B xoie MEKIHOHHOMO AHSTHA NPENOEABATCIb IQOMHEH HAIBATE TEMY, YICOHEN BONPOCEL
OSHAKOMMUTE CTYIEHTOR ¢ NEPEHHEM OCHOBHOH B ADMONHATENEHOR THTEPATYPE M0 TEMC SAHATHA.

Bo seTynHTCABHON HACTH Nexkmue oSOCHOBATE MECTO M PONL HIYTAeMOll TéMEl B yeDHOH
THCTIATITHES, PACKpETE e NparTHYccKoS JHuenne. Eenn dnTacTes He nepeas NeKuud, To HeoDXoaMo
VEA3ATH €& TEMY © mpemsulynied, He HAPYIIAs NOTHKK W3MoWeHHs yweOmoro matepmams. Jleximio
CAEMyeT HAMHHATE, TONBKO 95TRO 0603HAUHE e XapakTep, TeMy H KpYT TeX BONPOCOH, KOTOPHE B ek
Xone OYIVT PacCMOTREHEL.

B ocHoRHON USCTH NCKIMH CIENYET PACKPHIBATH COACPMAaHHe y4eONEIX BOMPOCOSB,
AKUEHTAPORATE BHHMAHHME CTYIEHTOR HA OCHOERBIX KATETOPHAX, SABISHHAX H NpPONCCCax,
ocoBeHROCTIN HX NpoTexanud. PAcKpLBATE CYIIHOCTE B COOSPIEANNE PATHYHEIX TOYEK 3PEHHS H
HAYYHELX TOMXOA08 K 00BACHEHHIO TEX AN MEEX SBASHHA B npousccoR. CleayeT apryMeNTHPOBAHD
oBOCHOBATE COBCTEEHNYID MOHMIMIO [0 CIOPHEM TEOPETHWCCKHM Boupoca. [lpHBOINTS MpEMCpEL
JanaRaTE N0 XOOY H3MOMEHAA TeKIHOHHOTO MATCPHARE PHTOPHYISCKHS BONPOCE! H CAMOMY NABATS HA
HEX OTBET. 2T0 enocobcTayeT AKTHBH3ANNE MEICIHTEIRE0H TedTeNLHOCTH CTYACHTOR, NOBEINCHEED HX
BHHMAEHHS ¥ HHTEPECA K MAaTCPHANY JCKUHH, ¢¢ comepsanmio, [lpenopasarent Bomed PYROBOIHTH
pafioroli CTYIEHTOR N0 KOHCHEKTHPORAHAK NEKIHOHHOID MATEPHALS, IOMYEPKABATE HeoOXOMMOCTE
OTpaeHHA B KOHCMEKTAX OCHOBRHEIX MONOMEHHH Hiyuacmofl Temil, 0co00 BEIENSN KATeropuiHbH
ANTIAPAT.

B sakmomaTeNsHol 92CTH NEKNHH HeoDXOIMMO CgMpMYTHPOBaTh ODIIHC BRIBOAL [0 TEME,
PACKPEBAIONIHE COASPEANNE BCEX BONPOCOR, NOCTARNEHARX B NeRikH. OOBSBHTL (UIaH OYepeHoID
COMMHEPCKOrD W Na00paTopHOro JAHATHA, IATL KPATKHE PEROMEHIALNA 110 MONrOTORKS CTYISHTOR K
cempHapy Wi naboparopuoil paforte. OmpencnuTe MccTe H BpeMA KOMCYALTALIHH CTYQCHTAaM,
MOWEeTARNIAM BEICTYIMTH HA CEMHHApe C AOKNazamu # pedeparaMA M0 AKTYANBHBIM BOTPOCHM
oBCYEIReMOG TEMEL

[Ip »roM BO BCEX “TACTHX MEKI(HA He00XOIHMO BECTH JHANOr CO CTYIEHTAMH H JABATE
CTVIAEHTEM BOIMOMHOCTE THCKYTHPOBATE MeRTy coboi.

llert mUpaKTHueckux JaHATHE o0ecneuMTH KOHTPOIE YCROGHHA Y4eDHOTO MAaTepHAn:
CTYNEHTAMH, PACIIHpeHHWe H YTUyGnemme 3HAHMH, DONYGEHHEX HMH HA JeKIHAX H B X018
camocToaTeasaod pabors [locae Kamnoro ASKIMOHKOTD i NPaKTHYECKOrD (1abopaTopHOTD) 3aHATHR
CNENATh COOTRETCTEVIONIVID 3AMHCE B BYPHATAX YYETa NOCEMASMOCTH JAHNTIH CTYICHTAMH, BEHCHHTE
¥ eTapoceT yeeBHLIX TPYON NPHYKHE! OTCYTCTRHSA CTYAEHTOE HA 3aHATHAX. [TpOBOARTS IPYONOBRIC H
HHIHEHIYATBHEE KOHCYJETAIHE CTYISHTOR MO BOIPOCAM, BOIMHKMIONHM Y CTYICHTOR B XOHE HX

12



NOATOTORKH K TCKVIIEH B IpoMemyTOuHOH ATTECTALHH N0 yuefHOH QHCUHINMEE, PEKOMEHAMEATE B

noMonys YaetHLIe # APYTHE METEPHENEL 3 TAKKE CIPaBOSHYI0 INTCRATYPY.
[MpenogasaTent, OPHHEMAIOHEE 34T, THYHO HECET OTBETCTRENNOCTL 30 IPABHIBHOCTE

BEICTHRTEHAR OLSHKR.,
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WMHHHECTEPCTED OEPASOBAHMS H HAYEH POCCHHCKOR GEEFALTH
i IEFAJIBHDE TOCY TAPCTEERHOE ABTOHOMHOE OBPAIOBATENEHOE YIPERJIEHHE BEICILET T (RPATCHAFTHA

«MOCKOBCKHI MOJATEXHHYECKHH VHUBEPCHTET»
(MOCKOBCKHH MOJIHTEX)

Hanparnende mogrotoska: 19.03.04 «Texuonorns xyaomecTBenH0i obpaboTin
MATEPHATORS

OI1 {mpodnt): ¢ TexHoaornueckni HEKHHHDHAT B COBPEMEHOM HPOHIBOICTRE
XV EeCTREHNEIX e amibs
Popma obyIeHNA; 0THO-3A0THAR
B npodieccnonansuol AeaTeIbHOCTH:
NPOA3IBOACTREHHO-TEXHONOTHIECKAL, TPOCKTHAR, HAYHO-HCCACIORATCIbCRAN

Kadeagpa : «XuMbBHOTEXS

®OH]] OLIEHOYHBIX CPEJICTB

O JUCHHILTHHE «Xumusay

Cocrar: 1. [Tacnopt ouIa ougHOTHEX CPEICTE
2. Onmcarnme OHEHOTHEX CPCIcTR:
2.1 KonTponEHEe DOMAIIHHE I8 TAHHS

2.2, 3amaun K 3aueTy
2.3, Bonpocsl K 3#4ETaM

CocTapnmeih:
Heanon Cepreft Cepreesny

Mocksa, 2021
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Tadnma 2

[epedens OIEHOYHEIX CPEACTE 0 INCIHIIHEE w0 man 5 HeoprauuYeckan YAMEy

I
Hanmenonanmg MpenciabacHHE
i SIEHGEENTD KpaTkas xapakTepHCcTHED (IER0HE0TD CPeasTa OREROIEOTTY
oC cpeIeTBA cpencina B POC
- oy [CPEUCTAO Opomeprit yusi NpIERITE DOy eHie Konmerr
1 Mﬁig:;.]j p SHIHWA LA el k1Y GMpeleReHHONG THOE 00 TeMe  (KOHTPOREHELX A AEHAR
HiH _paspery I EAPHEHTEM
Bonpock: ans
coffeconoeamis ¥ CPEACTEG JUTA MPOBEOKH JEABEECE M YMEHHH MPHAMCHATL A
2 naSopatopuine  MOMYIEHHE JHRHHE I8 PeLUcEn MpPEKTHHCCKIY 33144 s i
pagioTant [0 TEME KM PERIERY
(I
TMpaneakerme 3.1

[pnvepiEie BAPHAHTEL TOMATTHHY KOATPOILHBIX pafor
Tpsmep BapnaHTa JOMAMHEH KONTPOIRHOH pafoT Ne 1

Bemecrao A BCTYTIAST B XHMHMECKYIO PEAKIHE) ¢ BEIIECTBOM B

L.
2.
.
4,

&

HamrcaTh ypaRAeHES XMMIUIECROH PEaKilAl B MONCKYIHpHOH B nosHOH GopMe
BHOONHATE 3A03HRC YRAHEOE B BAPHAHTE

Paccwmrars pH pacTsopa MEN0YH BAK KHCAOTE, HCNOMEIYEMBIX B BAPHARTE , NPHHHMAR
o=

CoCTEEETE MONEKYNSpHEE W HOHHBIG YPABHEHHA peagiHi THIpOIM3A Beex coneh,
NPHEIMAIOUIEX YIECTHE B PEaKIHH. ¥ Ka3aTh KHCAOTHOCTE CREIn.

Bapuant A: 100 r 1 % pacTeopa XNOQHIA HHKA

Bapuast B: 10 a1 0,1 M pacTBOpa THAPOKCHEIA THTHA

Hafita Maccy o0pasoBasilerocs ocanxa

[pumep BAPHARTA JoMammeil KoutporLoi padors: Nel

Henoneays Tabmuiy TEPMOTHHAMAHECKHX BEHSHE

1.

2,
3, HamucaTs BEPAKEHHS CKOPOCTH mpamoll ¥ oOpaTHOH peasiui, a TAk#e KOHCTAHTH

4

PaccarTars Tennosoil adderT yrasanuoll XuMETeCKol PEAKITHH 118 JaHH0H MacCh! HiH
pbpeMa (TPH H.Y.) LA OAHOTO H3 BEMECTB
QupenenuTs BOIMOKAOCTh 68 NPOTEKAHNA NpH naaHol TeMneparype

AHMHYMCCKOH PEAKITHE JaHHOH CHCTEME
Vazate naMenenne kagwy napamerpos (P.T,C) Mo#HO CMECTHTD PABHOBECHE CHCTEMBL

a_:: BIpano (14 HedeTHEIX HoMepoB), 6) REERO( A ETHRIX HOMEDOB)
Bapmant Nel
Peaxing pasnomcems | kT kapSonaTa HaTpas, cogepsamero 10% npaMeced , t+1007°C

1.

2.

[puvep BAPHAKTA AOMAMAE KoBTPOILROH padors Ne 3

CocTapHTh M YPABHATL  METONOM, JNEKTPOHHOIO Oanancd ORHMCIHTENRHO -
BOCCTAHOBHTEIBHRE peakunn. HanHCaTh HX B HOHHOM BHIE.

TIpHBECTH MIEKTPOHHYED (OPMYITY STOMOB OKHCAHTEM H BOCCTAHOBHTENA A0 H TOCTe
peaRIiHH

VEKasaTh THI XEMHEIEcKol PEARIIIE B KAKTOM COSTHHHERHH

Hanmears Npoucecs! , NPOTERAKIIME Ha MEXTPOAAX B ONPENeniTh MACCY BEMCCTRA {ans
ra908R H 00BeM), BEUISASHMMXCH Ha JCKTPOJAX NPH IMCKTPOIHE BOJHRX PAcTBOPOR
Apyx mofGem coell , HCNONEIOBANHE B BADHANTE , 38 BpEMA (MHH.) H OpH CHIE TOKS

X2




(A), paBHEIX HOMCpY BapmanTa . B coydae NpoOTEKANHS HA KATONE JAEYX NPOIECCOR
VHECTS , 9TO BEINGJL 110 TOKY METAIIA PaneH 0%

. Bapmanr 1 a) Peaxijaa MekIy NepMARTAHATOM KAIHS H KOHUCHTPHPOBAHHEM [ACTROPOM

CONAHOH KHCIOTE
B) Peakima MeTANLTHYECKOH MEAH © KOHICHTPH POBAHEOH cepHOl KHCIOTOMH

[puvep BAPHAKTA AOMANTHEH KOHTPOILHOHE patoTs Ne 4
Henmomssya  yKasaHHOS XHMHUESCKOE, NPELOHHTH crnocol MOAYYMEHHA MeTALTa M3
NAHHOTG COEAMHCHHE H PACCUNTATE CKONBKO YHCTOTO METALNA MONHO TONYHHTE H3
NAaHH0H MACCH! BEIIECTES

2, Onpeneaqts KAKOS KOMHYECTE0 TEIUIOTH BEIENTETCR HIH NOIIOIACTCA PR HOITYHCHHH
pACcCUNTAHAOT KOMHHSCCTRA METANA

3, Tpupectd GopMyny BRICWIENG OECHOA JAHHOTC METALIH, YRA3ATE €T0 NpApOOY H
NOOTBEPAATE HTO NPHMEPAMH YPARHEHHH XHMHYCCKHX PEAKIHH B MONIEKVIAPHOH H
HOHEOH (popaMax

Ni BApHAHTA Macea, KT | BemecTro Yo mpumeceii

1 1 - XI0pHa HATPHE 110

1.

2.

B

2 tn

Bonpock! B 3a1a4M 118 cofecelosanns K aadoparopuong paboram
Oépazey «laGopaTopras pabora 2 «Cocras pacTeopoBs

PaccunTaTh MACCOBYIO A0 H MOIAPHYH KOHIEHTPAIHK NPHIOTORIEHHDOCD B
nafioparoproil pefioTe pacTEOpa cepHON KHCIOTH
CipoypMyTHPORETE NOHSTHE PACTBOPE H OCHOBHBIE CIIOCOOL! BHPEREHIA COCTARA
PACTROPOE
[lepeMscan T CCHOBHEIS BIIL MEPHOIH CTCKIAHHOR MOCY 1k
OFLACHTTE MOCAEIORETEIRHOCTS ONPEIENeHHS INMOTHOCTH pacTeopos, [las Kakol nemm
ONPENENHIOT MIOTHOCTE PACTBOPORT
B 9eM cyMHOCTS H I8 KRk UETH NPHEMEHTIOT TRTPOBARRE?
[lnotrecTs 5.5 M pacTeopa rHapoxcama Hatped pasma 1,2 rivn. OnpenensTh MacCcORyH0
[0 THAPOKCHIA HATPHA B 3TOM pacTeope.
PaccaHTaTh 06BEM PACTEOPA CEpHOR KHCTIOTH (MACCOBAR ADIE KHCIOTH 9,3% DNOTHOCTH
1,05 rivn), xoropsit notpefyerca ang nparoroanenus 0,55 M pacteopa ceprod
EHCnOTH oOseson 100 M.

Mpanosenne 3.2
FagauH K 3a9ery

B 500 ma pacteopa xnopuza Gapus miotneetsse 1, 200 rivn conepmures 192 ¢ i
(BaCly) MOMAPHYH KOHOSHTPAIHID © (BaCly) H MOIAPHYR KOHICHTPALEHID
skerpancaTon Coxs (BaCly).

Paccumrars o0beM PACTROpE FHAPOKCHIA KATHA ¢ Maccomofi tonelt o (KOH)=0,349 u
naorEocTEi0 p=1,34 r/Mn KoTopoe HeoOXOAHEMO B3IRTh JUIA TPHTOTORICHHA 500 mn
pacTROpa ¢ MaccoBol momci m (KOH)=0,11, nnotroers goroporo p=1,10 v Hemy
pEBHA MOMAPHAA KoRIerTpaius ¢ (KOH) noryuensoro pacteopa?

COCTEEHTD MOJEKYIRPHOS H WORHO-MONEEYAAPHOS YPABIEHHA FHIPOIH2A 00 mepaoi
crynenn cymsdara ranmad (1) Gax(SOuh u cyarbduaa xama Kz . ¥Viaars HsmeHeHis
pH pacTeopa mocie PACTBOPEHHS coneil B IHCTHLIHPOBAHHOR Boze,

Meoassys CUpapouHEE JIAHHHE, PACCUNTATE BOIMOMHOCTE OpeppaineHund Fe;Oy, B
METAIHYCCKOE #eneso ¢ momoso Cu, Ni v Mg npa cTaiiapTHEDS yenoBRHEN.
PaccapTaTh KOTHUECTRD TENOTE, KOTOPOS BBUISJAWTCA TPH BoccTanommensn 175 r
oxciga wenmeaa ([ ) MeranmHdgeckHM AMOMHHEEM. BOSMOKHO NI OPOTEKAHHC 37O
pearius ope Temneparype 1300 i

23




6. Kamme u3 oxcemos Fex(s . CuQ n ALO; MoryT GEITE BOCCTAHOBIZHE! BOJOPONOM 110
weTaL npu Temneparype 100 °C '

7. Bo cROIBEO pa3 HIMEHHTCA CROPOCTE IPAMOH PEakIHE

MgO +C0; r SMg CO3;  AH<D)

[Ipe yMeHWIERwH fasnenus B cucreme B 3 pasal B maxoM HANPABISHWH CMECTHTCH

pABHORECHE TIPH YMEHEIIEHHH TEMIEPaTyPET

8. Tlps remmeparype 300 K ckopoers peakuuu pania 5,5'107, mons/n [, Henossys
npasuno Bart- lodida pacciHMTaT CROPOCTE Taxofl peaKIHE Tpa TémmepaType 3335 K,
scnH ee TeMTepaTypHEL kosdrinient pases 1, 32.

9. [lpn noBsIIeHRE TEMITEpaTYPH ¢ 330 "C 20385 °C CKOPOCTh PEakTRE B 3 pasa,
Henonsays mpasiio Bant- lodiba paccaurmars TeMnepatyPHE Koo HIHERT PeaRIiH.

10. Cocrasnte (JOpPMyTY KOMILIEECHOTD COSIHHEHHA ¢ KOOPIHHANHOHHELM HHCAOM 2,
COCTAE KOTOPOTO  REIpawaeTca  QopMymoH AgCNOKCN, Veasars 3apiaf
HOMILTEKCOOOPas0BaTE s , THI THOPHIMIANHN B reOMeTPIYECKYIO fHOpMY KOMIUIEKCHOTO
coenurensd, Hamcath BRHpameHie Q8 KOHCTANTE HECTOMKOCTH HOHA KOMITIEKXCHOTO
COSTHHEHHHA.

11. Cocrasnts dopMyny KOMIUIBKCHOIO COENHHEHHA C KOOPOHHALMMOHHBIM SHCIOM 6,
cocTasurn 13 nonos HO.Pt ¥, CI. Hamacas ypapHSHRe IHCCOMAAINHE KOMIIEKCHOTQ
COBHHEHMA W BEIPEKCHHE [/ KOHCTAHTH HECTOHKOCTH ROMITIEKCHOTD HOHA.

12. PaceTaeuth XOOBOHUMERTE B PCAKUMAX OKHCICHHA-BOCCTAHOBNCHHA IO MeTOHY
AMERTPOHHOTG GanaHea H HAMKCATH YPARHEHHS B HOHHOM BHOC

Cly+H, 0 —HC10+ HCl

PhS+HNOy —8+Ph{NO; ) tNO+H:0
13. PaccraniTs KoaQupHIHEHTL] B PEAKUHAN OKHCIEHHA-BOCCTAHORICHHE 00 METOLY

AEKTPOHEOrD Hanaica B HAMHCATE YPABHEHHA B HOHHOM BHIE:
P + HNO:+H O —HiPOHNO

Mn{OH);+ Cl;+KOH— MnOy+EKCI+H20

14. Bemucoars 2JIC H HAOHCATH CXeMY TANBBAHMYECKOTC INEMEHTH, COCTARNEHHOID HI
umxens , norpymennoro B 1M pacTeop NiSO4, ® MeH, norpyHeHnoi b 0,01 M pacrmop
Cu S04

15, Baypenuts 3JIC # HanHcaTe CKeMY CFATLBAHHYECKOTD IMEMCHTE, COCTARMEHHOID HI
cRANNE, norpyaenroro 8 1M pactsop muTpara ceasua (IT), # cepebpa , TOrpYXEHHOTO B
0,01 M pacTeop muTpara cepebpa.

16. PaccunTars 06bpeM BEIETHBIINXCA 12308 (IPH HY.) HA KAT0O0e H aHOOC NpH MEKTPOITsE
pacTBOpa cyIbdaTa KANHE B TCHeHHE 45 mun npu cune Tora 10 A, CoCTARKTE YpasHCHHE
peaKIHil HA 3NSKTPONEK.

17. PaccunTaTs Maccy H oOBEM BEMIECTR, BEUICHHBIIAXCA HA AMCKTPOAX NPH JMEKTPONHIS
pacTBOpa HETpara cepefpa B Tewemme 100 wmuH mpE cume Toka 12 A CocTaRHT:
VPaBHEHHE PEAKIHA HA JEKTPOIAX.

18. Croapko BpeMeHH NMoTpedyercs Ans OKHCISHHSE (PACTBOPCHHA) Ha AHONE MCAM MACCOH
32,5 r OpH ONEKTPOMHIE PAacTBOPA CEPHOH KHCAGTHRL C© MEOHBEIME ISKTROZAME.
COCTABHTE ypaBHEeHHE peaKilkil Ha JNeKTpoIax.

19. pH pacrpopa 8 2,1 pasa MEHEIE SHASCHHA pOH. Paccumrars pH m pOH pacreopa H
xonienTpamn wonos H 1w OH

20, PaceumTars sngyenng pH u pOH pacThopa ¢ KOHICHTPANHER HOHOB H" o(H?=3,7-107,
MO/ T

21. g’amqm-m apauenws pH # pOH pactsopa ¢ konmerTpanneii monon O ¢(OH"=6,9:100

» MOTB

22, Msmeperoe amaacsme pH pacreopa passo 731 paccHWTATE pOH pacreopa H
KOHUEHTPALHID HOHOB H 5 OH".
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23, TIpt  mIaEMoQcHCTEMH METATMHMCCKOrD AMOMHHHA copepwamere 10% npideced,
msnenEnocs 2,7 1 Bogopona. PaccUWTars MECCY MCTALIAYECKOND ATHOMHHIA,

24, [lpy pacTeOPEHNHE JATYHH ( CILIAE MEMTH H [HHEKR) MaccoH 20 r B KOHNEHTPHPOBAHHOM
pecTEOpE HAPOKCHAA Hatpus  ofpasopancs  TETPArHAPOKCOUMHKAT HaTpHA W
raso0dpasHEi ponopos obbesom 2,24 1. HanmcaTs ypashenie PeakIHH H PaccHuTaTE
MACCOBYED IO [HHKR B TATYHM,

25. B anertposute Trna KA, { rae K-xation, An-HA0N) ¢ MOApHOH KOHISHTpALREH

¢ (KAm) passoit 0,1 wmoanin komueHTpamms asnoHoR ¢ (An) passa 0,02 MOMRL

PaccunTats CTENEHE THCCOUMHAIAR 3NEKTPOMRTA.

Mpunoseane 3.3
Bonpock! 408 MOATOTORKH 34ETY M0 THCIHITINHE « XUMEH
no paigeny 1
1.  KopnyckynspHO-BOTHOBHE CEOHCTEA 9acTHIL. [IpHAIMI KBAHTOBAHIA SHEPIHH.
Vpasnenna [lnanka u ne Bpoitng . [lppanmm seonpeaensndocTd Defizentepra.
2. KopnycrynapHo-BoMHOBEE CROHCTRS SACTHIL. BOTHOROR yPABHCHHE
llIpeaunrepa. Arom#as opSHTATE,
3. Kpagropkle THCAR , BX QHIMYeCKHH CMBICTL
4,  Pacnpeneneume 3NCKTPOHOR B MEOTOMIEKTPOHHEX aTomMax. [IpuHiem [Taym.
Mpasino Xyana 1 KasYRoscroro

. Crpyerypa  Tepuommaeciofd  cecremst  JLM Mengencesa,  SakonoMeprocTH
pacnpefenenis WICKTPOHOE B ATOMEX , B NEPHOJAN, [PYIOAX H OOITPYIINEK.
Conpemennan HopMYTHPORKA TEPROIHHECHOID JAKOHA.

. 3aKOHOMEPHOCTH HIMEHEHHA B NCPHOJAN M TPYIOax. JHeprHs HOHW3AUNE CPONCTEA K
WIEKTPOHY, AMEKTPOOTPHIATETEHOCTH, OEHCANTEABHO-BOCCTAHOBHTETEHOH
enocolHOCTH aTOMOB M KHCIOTHO-0CHOBHON MPHPOAL OKCHOOE H IHIPOKCHIOE.

7. OcHOBNER XBPAKTEPHCTHRH KODANSHTHOH CEAIM: [THHZ H JHEPTHA CBA3M, PAISHTHLLM
yron. Coocofsn onmscadmns xEMEaccrolt cesan. Obmas XxapakTepueTHRa MeTOXA
BANEHTHOH CRAIW H METOMA MOJEEYANPHEN OpOHTANCH.

. OBmennoll 1 FOHOPHO-AKUSNTOPHENR MeXanHIMEl O0Pa30BAHWS KOBANEHTHOH CBA3H.
HackmaeMocTs, HATpakiesHo0CTE, NMIEPHIYEMOCTE ¥ KPATHOCTE KOBATSHTHOH CEA3H,

9, Iupeossams aroMHsy opbuTanei . Ocrornepe THIL radpransannn (sp, sp’. sp” spd,
spjdlruﬁpm}ﬂa.um]. Crasb  MHOPHIKHIAIKE C [NPOCTPAHCTBCHHLIM - PACTIONIDHEHHEME
ATOMOR B MOTEKYTAX.

10, Hepanentasie cuiabl sxammonelicrans. Ban-nep-paanscopst ennel Mexmonerynaproe
miapMoaeiicTere. BoaopoaHad CBE3b.

11. Tennora u pafora. BuyTpenmas 3Heprud cHeTesmil. [leprini 3akoH TEpMOAMHAMHKH,
Tennosoii adpbext B srTanenus, CTAHIAPTHAS JHTATEIHE 0OPASOBAHHA BELIECTE.

12. 3axon [ecca | ero cneacTenA. Bersenenne Tennosore 3dderta xnMageckol PeakTiiy.

13, Topsrae surponsn # ceobfoHol sneprian ['mboca. CranmpThbe INAHEHER SHTPOTHA H
cpobogmolt  smeprun  [wGGca.  OnpepneHMe  BOIMOKHOCTH — CAMOTPOHSEOIRHOTO
NPOTCKARHA XHMHYSECKOH PeakiiH,

14. 3akon geficTeviomsx mace, CrOpOCTs B KOHCTAHTA CKOPOCTH XHMW4ECKOH peakifHH,
Bruasie paiTHEILX GAKTOPOR HA CKOPOCTh XAMHHCCKHMX peakiud. IMpasmio Bawr-
o

15. Biisise TEMICPaTYps! HE CKOPOCTE XHMEMCCKHX PeaKunil. JHepras aKTHBAHH,
AKTHEHEIC MOJEKYIBL. Y paBHERHE ADDCHHYCA.

Lim

=

oo
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16. OfpaTumMsle H  HEOODATHMEIS XHMHTCCKHE [EaniHM. KomcTanTa XHMHYECKOTD
pasHoBecHA. (MAKTOPH! BRSIONIME HA XHMIHCCKOE PABHOBECHE. Tpuesmn Jle [aTense-
Bpaya, ero 3HAYSHHE 1A OCYIIECTRNCHRS XHMHSECKHX POLISCCOB.

17. Mucnepcame cHcTeMul. CnocoLl BRPEMEHHA cOCTaBa pacTeopoB. PacTROPHMOCTR
pemecTs. XHMHYECKAS TCOPHE OOpOOBAHEA PacTBOPOB. Comeearel H THIPATEL
KpuctannorHpaTsl H HX CROHCTEA.

18, Teopan snekTpomaTHYeckol auccoiBary. JIHCCOMHAIMS KICAOT, ocHOBAHHT B coned.
CTenelk H KOHCTARTA MCKTPONHTHYECKON JHCCOIHALHH.

19. 3akon pasbasmesus OcTeaibia., Paculn KOHOEHTPALMH HOHOB B PACTEOPE. CuneHie
SIEKTPOIIRTEL, TOHATHS 00 AKTHEHOCTH.

20. MoHEoe npodsBeleRHs BOUE. BOopomHbil MOKAISTRIL. MeToakl  OUpelencHHA
EHCAOTHOCTH pacTROpoE. KACIoTHO-OCHOBHELS HETHEATOPE.

21. Trnponss coseit. [lpoctol, cTyneHdarsi A nosHEd rEapoiEs. KoneTanTa B oTeneHs
rEaponAsa. BruiHHe pasnHYHEx GaKTOPOR Ha MPOTEKANHA FHOPOTHIA.

21 OeoBeRHOCTH OKHCINTENBHO-BOCCTAHOBHTRNEHEL peartuil. CTeneHsh OKHCNEHAR dTOMI
8 NHMHUECKOM coeqdHenHH, (JCHOBHEIS OKRCIHTCNA W BOCCTAHOBHTETH. PaccraHoBEA
koo PHIEEHTOR B YPARHEHIAX PeaKiil.

23, OKHCITHTEIBHO-BOCCTAHOBRTEALHOE  PABHOBECHE HA  [(PAHHIE “METANI-PACTHOPE.
[MopsTHE 06 MMEKTPONE, AROHHOM SMCKIPHIECKOM CIO0S H SNEKTPOMHEX NOTEHEHATAR.
Buer snexrpogos. CraA apTHBR BOJOPOIHBINA MEKTPOL.

24, Ypasucune Heprera, SnexTpoIREEYIIAH CHIA H paboTa TaNBBEHEYECKOID HIEMeHTL
Tanmans-roba,

25, AnexTPONBIDEYINAS CH/IE TANbBAHHYSCKOTe HEMEHTA H HATPARIEHHS OKHCIHTEIBEHO-
BOCCTAHOBNTENEHEX PEAKIINH

26, DnerTponns pacnaasos. [locneaoBATENEHOCTE PATPEZA MOJIEKYT i HOHOR HA KATO4E H
agome. MIEKTPONM3 ¢ DACTBOPHMBEIM AHOZoM, [IPHMEHCHHE IJMEKIDOIHIA - B
METAUIYPIHA.

27, OcofernocTH PAIPATA HOHOE H MOMEKYT HA ACKTPOLAX. FNEKTPONHS ¢ PACTROPHMEIM
arofos. TIpHneHesHe MEKTPONTHIA B NPOMEIILIEHNOCTH | JUTA JAIIHTH oxpyEaomei
CPeIbL.

28. Snexrponma. 3axonir Dapanes. Bemog mo TOKY. [IppmeHenRre SMEKTPONHIA B
PN BIILTEHHOCTH.

26, Metannmm B Tlepaoanyeckol CHOTEME DIEMEHTOR JLH. Menpeneera, BianMoIcHCTRHE
METANNOR ¢ BOM0H, KACIOTAMH H MET0TaMH.

0. BagwmogeticTene MeTannor ¢ Hemerwiamu, CpoficTEa H NOMYHSHHS  OKCHIOR,
FHAPHAOE, CYIEQHI0R ¥ KaphHI0R METANIOB.

31, CrpocHie H HOMCHENATYPS KOMILTEECHELX coegumennil. Tlomyuenne H yCTOHYMHBOCTR
KOMIIERCHEX COEMHCHEM B BoaHex pactsopax. Komeranta HeCTORKOCTH
FOMILASKCHOTO HOHA.

32, Xnumugeckne cBoMcTBa KOMIUIERCHRX coemmmenuil. Ilpapona KAMHYCCEDE CRASH B
KOMIUTEECHBIX COMUEHMAX 110 METOXY BANEHTHER chAlel. BIuAHHS N0/ NHIAHA0E.

33, KapfonunsHpe KOMIICKCH METALIOB H HX CTPOSHHE. [Mpumenerne KOMITIEKCHBIX
COSMHECHHA B METALTYPIHEH.
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Tnuaxa HJL
Ofmas xuMug : yuel. nocobue s sysos /HULIuska; nox pea. A Epmarosa ~30-

& w3, Henp -M. (MaTerpan-npece ,2009.-728¢c. 30 k3.

Imuaxa H.JIL.

OGmas xuMus; vaebnnk A4 Gakanaspos | yuel. nocobue mug ysos . [p
udp MO /H.JL nurga; mon pen. B.A Tlonkosa, A.B.babkosa .~18-¢ wan,,mepepab. 1 gon
=M. HOpattr: W]l 10patiT ,2012.-898¢.(bakanasp. ) 40 3k,

Banaes .3,
XUMIA U8 MEDKEHEpOB B NpHMepax, Tectax, angdax ; yael. nocobne /. 3.bagaes -

M. MUY .2014.-237c. 300 k3.

Bapaen @.3.
N uMHA MeTamnos | yued. nocotue/®.3 Banaes M. :Xumin .2012.-124¢. 300 sk,

Bagaes 9.3,
KHHETHES XMMHYECKHX peaskimii : yaef. nocobue /@.3 banaes, H.ILCry

ganosa, A.X Xaiips .-M. MIHY 2007.-67c. 10 3K3.

banaen .3,
Oprassueckas xunMid : yiel -meroil. nocobne /D.3.banace, A X Xaiipu;
ors. pen, H.IT.Cryxanosa .-M. :MIHY ,2007.-112¢c. 10 3x3.

Bamgaes ©.3.

Xumms ¢ yuel. nocobue /@3 Bagaes, HIT.Cryxanosa, A.X Xaiipw; no
o pea. MM 3unosknnol, P T.Iapecsa -M. :MITHY

Y.1.-2008.-124¢. 150 k3.
Baaaes d.3.

Xumua : yuel. nocodue /@3 banses, HILCrykanosa, A.X.Xafipy; noa pen.
M.M.3nnosxunoii, P.T.lapeesa .-M. :MIHY
4.2.-2008.-180c.150 3Ks3.

Bamaes @.3.  Xmvus : yued. nocodme /®.3.bagaes, H.I1.Crykanosa, AX Xaiiph .-
M..MIHY

U.3.-2010.-156¢, 150 oK.
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Kyvizenos B.B.
OHIHYECKAR W KOUIORIHAR XHMHES © yuel. nocobue 114 BY30E . [pud MO
/B.B Kysnenop, B.O.Yere-Kauknanes -M. [Brcuiik 1976.-276c. 8 oK3.

Eyxopmuxmi A.A.
dhymmsecKan Xumua ; yaet, LA By3on . [pud MO /A A XKyxosnixai, JLA
IlIsapiman -3-g wan,, mepepal, # nom-M. :Metamnypris J976.-543¢. 25 aKs.

banaes ©.3.
Y vna d-wiemenTos © yaet. nocobne /®.3.banaep, HILCtykanosa, A

X Xaiipn -M, :MIHY ,2011.-139¢, 200 3Ks.

Xumun: yaed. s gysos /AA lypos, @.3.banacs, JL1L (OBp9apeHKe .-
M. -MTTY st H.D. Baymana 2004 -778c.mn. 200 3K3.

Apremenro A.H.
OpraHpgeckas XHMIA : yueb. nocolne s BYI0R /AL Apremenko ~M. :
Brciumk, 2003.-605¢.:mm . 73 axs,

duHyeckan XuMua: B 2-x ku.: yaed. ana sysos /K.C Kpacror, H.K.Bopobses,
M. H.Tommes # ap.; noa pen.K.C.Kpachosa ~-3-¢ H3., Henp M. :Bricm. mxoaa

Ka. 1:Crpocane semectsa. Tepmonmmamara.-2001.-512¢.01 . 50 3.

Musmgeckas XHMAA: B 2-X kH.: vaeb. pua sysos /K.C.Kpackos, H.K.Bopobbes,
M.H.Tommes 1 ap.; noa penK.C.Kpacnosa .-3-¢ wag., menp -M. :Bucmig.

KH. 2:3nexrpoxXivns. Xumudeckas KHHeTHER B katamus.-2001.-320c. 1. 50 5K

Kopoena H.B.
Ofman xumMma ; yaed. 1A syz08 /H.B. Kopossn .-3-¢ w3, wenp ~M. [ BhICHLIIK.
2002.-560¢. an. -(TTobemarens wHKypea yaebmuxos) 200 o3,
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