MuHKHCTEPCTBO HAYKH | BhICIIero odpasoBanus Poccuiickoii denepannu

BAJTUNCKUN MTOCYJAPCTBEHHBIN TEXHUUYECKWI YHUBEPCUTET
«BOEHMEX» nM. .. YVCTUHOBA

YTBEPX/IAIO

[Teps lﬁ MPOPEKTOP -
npopekTop no obpasoBaTenbHOM
, bHOCTH

":“ B.A.bopoaaBkux

b

Hanpasienne/ HHpOpMaTHKa

CNenHaJbHOCTL NOATOTOBKH

12.03.03 ®oroHuka u o

(YRAIBIGACNICA UNOEKC U HAUMENOBANUE NANPAGICHUA CHENUAIBHOCI)

Crnennamuzauusi/npoduas/nporpamma

HOArOTOBKI Onroreonndopmaruka
YpoBeHb BbicHiero o0pasoBanus OakanaBpuar
(Bakaragpuam Ma@2ucmpamypa cneyuaiument)
®opma obyuenus oyHas
P R— U — UndopMariioHHBIE H YIIPABJISIOLIHE CHCTEMBI
/,l KAIWNEACMCA UNOCKC M NOANOE NAUMENOBANUE lf)(lA'),lhlll(‘llltl .\'uuac/wumcmu, Jakaszacwero npospa. \I.\I.I/
Boinyckawmas kadeapa N1 — Jlazepnas TexHHKa
('\ KAIBIBACMCR UNOEKC N NOJANOEC HAUMENOGANUC dhlll'l'(k'(lloll{t'l'l xur}wdpu)
Kadenpa-pazpaborunx A2 - TexHOI0rust KOHCTPYKIMOHHBIX MATEPHAJIOB H
paboueii nmporpammsl IIPOH3BO/ICTBA PAKETHO-KOCMHUYECKOH TEXHHUKH
I’\‘KUJNH(IL'I"L')I UHOEKC U NOINOE HAUNMECHO8ANNe A'll//](’ﬂ[’bl. cocmasusen u /’L’Lllll?_l‘ll)ll’vl‘l H[‘!)“[’(UL\I_I/
A YACHI (110 HAJIMYHIO BUJOB 3AHATHIN)
o
Rz CAMOCTOSITEJIbHAS e
4= AYJIUTOPHBIE 3AHSATHUSI S
£2 & PABOTA E
NE-EE B 5 ~ | AYMTOPHBINH g3
gl 9 | €2 |=x8 3 | TPAKTHEYM | Z g z28| &
2 - :j <§ = =>:;.‘ '§’= == E = 5§ -:-E
@ |FEIZS| 2 | & |ogR & E 22| o [BE|225|2E| £ [BE| 8¢
< T = (&) « ; = 4 & |=
< > =2 |a == = | 2 |IEs|== <| 2 =
~ o « = = ~ < mElmalFal & |= =
= Ly 2EF S = z - =z =&
S <=E @ 8 = £ =3O
S B =
1 1 4 144 51 17 |34 93 93 | IK3
— 4 144 51 17 |34 93 93

CAHKT - [IETEPBYPI"
2019r.

£ 11U
O./‘//

’l\}\ .i



JIMCT COTJIACOBAHU S
PaGouas nnporpaMma cocTaBlIeHa B COOTBETCTBHH ¢ Tpebopanusmu MenepansHoro I'ocyiapeTBeHHOTO
O6pasosareibioro Cranaapra soiciiero obpasosanus (PI'OC BO)
12.03.03 - ®doronuka u onrouHpopmMaruka

(VRaszblsacmet MHOCRC U nauaehosanue HANPAGTeHsE Cneyuaiviocm)

[Tporpammy cocTaBHIIN:
kadenpa A2 «TexHOJIOrHs KOHCTPYKIMOHHBIX MaTepHajOB H IPOHM3BOJCTBA PAKETHO-KOCMHYECKOH
TeXHUKU». K.X.H. Macno6oes J1.C. / u[/{ J. /
(.(_ / L]/\
Jkenept(bl):
(Ilpeocmasumenu pabomodamenei
Buewnue sxcnepmu) HadanpHuk otiena Gu3uko-xuMuyeckux Meto10B uccinenoBanus AO « L ITHUUM»,

KaH/. XuUM. Hayk Pa3yBaes BE/#/( = 7';.;» \s’

[Tporpamma pacecmoTpena
Ha 3aceaHuy Kadeapbl-pazpadoTunka
paGoueii mporpaMMbl A2 « TexHOJIOrHsI KOHCTPYKIIMOHHBIX MAaT€PHAJIOB M ITPOM3BOJICTBA PAKETHO-

KOCMHUYECKON TEXHUKH»

(undexc u Haustenoganue Kagheopei-pazpadomuuxa padovell npozpamibt)

«5/» (202019 r. 3aBenyromuii kadeapoit A2 Anapiomku A.IO., K.T.H., 1o /

(D10, yu.cmenens, yu.36anie) /ﬁm):

[Tporpamma paccmoTpena

Ha 3aceJaHuM Bbinyckarouei kadeapsr: U1 «JlazepHast TexHukay

(UHOEKC U HAUMEHOBANUE KaheOpbl-paspasomuika padoelt npocpassl)

«1» (£ 2017 r. 3asenyrommii kadenpoii M1 Bopeiimo A.C. 1.1.H.. npod:7~ AT

(D110, yw.cmencus, yo. s6anue) Moonucs)

Pabouas mnporpamma opo0pena Ha 3acefaHud  Y4ueOHO-METOJMYECKOH KOMHCCHH I10
YKPYIHEHHOMN rpyrie HanpasieHuil u crnenuanbHocted noaroroskn (YMK no YI'HuCIT) 12.00.00
«®oToHHKA, TPHOOPOCTPOCHHE, ONTUYECKHE U OMOTEXHUYECKUE CUCTEMBI U TEXHOJIOTHI»

(undekc)(nonroe nausenosanue nanpagienus (Ne npomoxona)

«Z» £ 2019 _r. Tlpeacenaress YMK no YIHuCIl ZZ’? ,
MapkoB A.B. 1.1.H., npo@., 3aB.kad. U2 /ﬁ/é ‘ / /

(D.11.0.. yu.cmenens, y.36anue) (noonuce)

Yyebnas qucuunimna obecrieuera OCHOBHOM JINTEpaTypoit

«&» (F 2019 . Jlupextop 6ubmmorexkn BI'TY  Cecuna H.B. /

(D110, ya.cmenenn, y,36anue) (moonues)

o



PABOYAA ITPOTPAMMA JHCHUIIJIIHHbBI
Xumusg

Paznenn: paboueii nporpaMmbl

. EJIM OCBOEHNWA JIMCITATTJIMHEL. . e
. MECTO JUCHUIVIVIHb] B CTPYKT YP}:, OOH BO ...................................................
CTPYKTYPA 1 COAEPKAHUE JUCHUITTIMHBL. ...
QOPMbI KOHTPOJLA OCBOEHUA JUCLMITIIIMHDBL. ...
5. YHEBHO-METOJWUYECKOE U HHOOPMAITMOHHOE

OBECITEYEHHE JUCLIMITIIMHBIL. .. ..o v
6. MATEPUATIBHO-TEXHWYECKOE OBECIHEUEHUE JUCHUTUTVHDI

B

............................

IIpuiroskenus K padoucii nporpaMme JHCUUNJIHHEL
Ilpunosxkenrie 1. AnBoTanus padodeil nporpaMmbl
[Tpunoxenne 2. Texnonoruy u GopMbt 1ipenonapaHys
[Tpunoxenue 3. YUecOHO-METOAHYECKOE ODECTICUEHNE CAMOCTOATE IRHOH paboTsl
[Tpunoxenne 4. MeTouueckue yKazaHus 11 00y4aromuxcs M0 OCBOCHUIO THCUMILTHHbI
[Ipunoxenue 5. QOHBI OLICHOYHHIX CPEACTB
[Ipunoxenne 6. Cnpasxa o Hanuyuy B 6Gubnuorexe bI'TY « BOEHMEX» um. JI.d.Ycrunosa
yueOHoit nuTeparypsl
[Mpunoxenne 7. Jluct u3mMeReHUi, BHOCHMEIX B pabouyto mporpaMMy

PR



1. HEJIX OCBOEHHSI JTUCITUNJIMHEI

Heabo wusyueHns kypca «XHMHS» SIBAfS€TCS pa3BHTUE [PEAMETHOH rPpAMOTHOCTH,
YHUBEPCAIBHBIX H COHHANIbHO-JIHYHOCTHBIX KOMICTEHLUMH Yy CTYACHTOB, QCHOBAHHLIX HA 3HAHMSAX,
YMCHHSIX U HaBBIKAX, KOTOPLIE OHA MPHOOPETYT, H3y4as 6a30BbLIC MOHATHA U 33KOHBI XUMUHK, JaHHbIE
KOMIIETCHIIH HEOOXOMUMBI I MCTIOJIB30BAHMs IPHOOPETEHHBIX XHUMHYECKHX 3HAHWIN MPH U3yYeHHH

o0LICNTPOMECCHOHANBHBIX M CHEUMANLHBIX JHCHMIVIMH, a TaKkke B AanbHedmuei NpaKTHHECKOL
OEATETIBHOCTH.

B PE3YNbTATe U3YHUCHHSA AUCHHUIUINHBI CTYACHT HOJDKEH OBJIAFETH 6azoBoii TCpMHHOJ’IOl"I/ICﬁ Ha

ofmacTu XHMBHY, NPABWIBHO IPCACTABNATL OCHOBHBIE 33KOHLI XUMHH, BO3MOXHOCTH XHMHUYECKOH
HayKy U TEXHOMOTHUH.

PesynbTaToM ocBoenua kypca «XuMHA» ABAfeTCH (HOPMHPOBAHHE CASNYIONMX KOMIETeHLHIT
Ha YPOBHSIX:

ObmenpodeccnonaabHBIX

OIIK-1. Cnocoben IPUMEHATH €CTECTBEHHOHAYYHDIC n | Iloporosiit yposeHb
ODLICUH)KEHEPHbIC 3HAHWS, METOAbl MAaTeMaTUYCCKOI0 aHAMM3d M
MOJICIMPOBAHUSA B HHKEHEPHOH  JESTeNbHOCTH, CRBI3AaHHOW ¢

(pOTOHHBIMM TEXHOOTHSIMHI obpaborkn uH(opManuu,
TIPOEKTHPOBAHHCM, KOHCTPYHPOBaHHEM " TEXHONOTHSIMH
[POU3BOACTBA 3JIEMEHTOB, MNpHOOPOS M CHMCTEM (OTOHHKH H
ONTOUH(POPMATHKH

@opmupopannio komneTeHuud OIIK-1  cny:HT NOCTHHKCHHE ClHEeAYIOUIMX pe3yabTaToB
obpazoBanus:
IHAHHA:
Ha YpOBHE [IPEACTABICHUI:
— OCHOBHBIE IOHATHS, 3aKOHBl M MOJENH XAMUM, 3HAHHA O IEPUOIHYCCKOH CHCTeMe
ANEMEHTOR, MOJIENIX XuMutcckoi caszu (OTIK-1);
— O pEaKUHOHHOH CHOCOGHOCTH BEIECTB, HX KWCITOTHO-OCHOBHBIX H OKHCIWTENHHO-
BOCCTaHOBUTEILHBIX cBOMCTBAX (OIIK-1});
— O METOJax TeOPETHYECKHX ¥ IKCTICPUMEHTANBHBIX HCCICAOBAHKHN BELNECTB U HX
npespamennii (OTIK-1);
-  XHMHYECKOH TepMOJAHHAMUKE, TEPMOJAMHAMHUCCKUX (QYHKIHAX COCTOSHHUS, SHEPIETUKE
XPMWYECKUX IPONECCOB, XMMHUYECKOM U  (Ja30BOM paBHOBECUM, KUHETHYECKUX
ABIEHHAX: CKOPOCTH peakiii u MeToaax ee peryauposanus {OIIK-1);
Ha YpOBHE BOCIIPOU3BEICHHS
—  MOJL30BATHCA XUMHMYECKUMM TNpUOOpAMU M peakTHBAMU ¢ cOONMIOZIeHHeM TeXHHKH
0e301acIioCcTH; FOTOBHTE PAcTBOPBI ¢ 3a/1anHol koHuenrpauued (OITK-1);
~ o6pabarhiBaTh pe3ysbTaThl, IONyUYEHHBIE B pe3yibTare Xumudeckoro (OITK-1);
~  NPEACTABLTE PC3ynbTaThl HecNeAoBaHus B rpaduaeckoi popme (OINK-1);
—  HATePIPETHPOBATH JKCNESPHMEHTANbHBIE JAHHBIE HA OCHOBE XHMHUUYECKUX 3aKOHOB
(OIIK-1);
—  BBINOJIHATH TEPMOAUHAMHAYEcKHe i KnneTuueckue pacueThl (OIIK-1);
Ha YPOBHC TIOCHWMaHHNA:
—  XHMHYECKWC CUCTEMBI: PACTBOPLI, JUCHEPCHBIE CHCTEMBI, 3NEKTPOXUMHYECKUE
CHCTEMb], KATATHU3aTOPhl ¥ KAaTATUTHUECKHE CUCTEMBI, monumMepsl # onuromepsl (OITK-
1);
—  XMMHYECKYIO TEePMOJUHAMHUKY ¥ KHHETHKY: DHEPrCTHKY XHMHYECKUX FIPOLECCOB,
XHMHYECKOe U (pa30BOE PABHOBECHE, CKOPOCTH PEAKUMH W METOJIBI €€ perylupoBaHHs
(OTIK-1);
—  XHMHIO U NEPUOJNYECKYIO CHCTEMY AICMEHTOBR, KHCIIOTHO-OCHOBHBIE U OKHCINTENbHO-
BOCCTAHOBUTENBHBIE ¢cBOMcTBa BewecTs (OI1K-1);
—  CTPOGHME aToMa u XuMuueckyto csasb (OTIK-1);
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YMEHUA:

HABBIKH:

NPOM3BOJIUTh [IOMCK DPELICHHS INPAKTHYECKUX 3aJa4 M HCTIONB30BAHHEM HAYYHOM
JUTEPATYPEl H IMyONMHKALME B HAayYHBIX SKYpHAIAX M HHTEpHETES, HCIOJIb30BATh
MAaTeMATUYCCKHE METOABI [UIS PELUEHHS THHOBBIX 3aja4yd 1O OCHOBHBIM pa3jenaMm
Kypca (OIK-1);

OLUCHUBATh MUC/IEHHBIE TIOPAAKH BEIHYHH, XapakTepPHHIX IS Pa3IMUYHBIX Pa3iesioB
xumuu (OTK-1);

NONb30BaThC TAOMMLAMK 3HAYCHUH TepMoniHamMIdeckuX dyuxuui (OITK-1);
OLIEHUBATDH KMHETUYECKHE W TEPMOAUHAMUUECKHE NapaMeTphl MPOHEccoB H (PaKTopsl,
piusioune Ha Hux (OIMK-1),

OLCHHBAThH BO3MOXKHOCTH NPOTEKAHHUA EKTPOXUMUYECKUX HPOLECCOB MIPH pazpaboTke
1 3xciutyatanuu usgenuii (OITK-1);

npy  BeIOOpE KOHCTPYKLUHOHHBIX U CHENHANbHBIX MAaTEPHANIOB OLCHUBATH MX
XUMHUYECKYy10 AKTHBHOCTB © BO3MOXKHOCTH B3aUMOACHCTBHA ¢ KOMIIOHEHTAaMH
oxpyxatoueit uiu padoueii cpearl (OIIK-1).

B DPe3yJNbTaTe MPOXMKASHHUA XHMHUYECKOIO NPAKTHKYMa CTYHEHT MOJIyYaeT HaBBIKH
cOOJIFONCHNST IIPaBHI  TEXHHWKH OesomacHocTr mpu  paGore ¢ XUMHYCCKHMH
BCILECTBaMH, CMOCOOOB IMPUTOTOBJAEHHS PacTBOPOB € 3aMaHHBIMH KOHIEHTPALUAMH,
YME&HMsA CBOAWTh MATEPHANBHLIN W JJIEKTPOHHBIN 0alaHC XHMHYECKHX MPOHECCOB,
NPOH3BOAUTE KOIMYCCTBEHHBIE PAacdeTBl XUMHYECKHX MPONECCOB, HCMONB30BAHHS
NPOCTEHUINX METOAOB KaYECCTBEHHOTO U KOJMYECTBCHHOTO aHallk3a, pacyeT TeIIOBBIX
apPeKTOB XHMUHECKHX peakuuli M onpefeNieHHs YCIOBHH CaMONPOM3BOJIBHOIO
NpoTeKaHus xuMuaeckux npoueccos (OINK-1),

2. MECTO ANCIIMITIJINHBI B CTPYKTYPE OOII BO

Jucnunnuaa «XuMHa» ABISCTCS JHCLUINTHHON 06a3aTebHON YacTu biaoka 1 nmporpaMmet.

ComepyxaHne JAUCHUILUIHHBI «XHUMHUA» SBIIETCS JIOTHYSCKMM MPOAOMKEHUEM CONEPXKAHMS
JUCIHINTHH:
AUCOUIUIMHAX CpeAHed IIKONBI, a Tak ke 1-ro cemecTpa Mo Maremartuke, msydaemod B BY3E nu
CHYXHT OCHOBOH AN OCBOCHMSA IHCUMIUIMH: MATCPUAIOBENUECKOrO IMKJA OOINECHHIKECHEPHOH H
TEXHOJOTMUYECKOH MOATOTOBKH, CIENUANBHBIC KYPCHl, BKIIOYAIOLIHE pasfelibl MO TEPMOAHHAMMHKE,
KEHETHKE, TETUIO- U Macconepeaue, XMMHYECKNe 3HAHHUI MOTYT OBITh HCIONBL30BAaHbI B KYPCOBOM H
OUIIOMHOM NPOSKTHPOBAHUK.

IIpenBapuTensHO CHOPMAPOBAHHBIE KOMIIETEHLIMH HE TPeOyIOTCS.

XHUMHH, (I)HBHKI/I U MaTeMATHKA B OG'BCMG, H3agaracMoM B COOTBCTCTBYROIIIHX




3. CTPYKTYPA H COAEPXKAHME TUCIIUILIHHBI
(¢ pacnpenesennem obero 6100:keTa BpEeMERH B uacax)

O6wad Tpy10eMKOCTb AMCUMIUINHBE COCTABNSET 4 3ayeTHbIE eANHULEI, 144 Haca.
3.1. Coneprxanune (NHAAKTHKA) AMCIHILTHHBI

KYPC
CEMECTP

HOMEPA PA3JIEJIOB

HAVUMEHOBAHUE
PA3JEJIOB U
JIUIAKTUYECKUX
EJHUHUII

BCETO

AYJAUTOPHBIE

3AHATWSA B

KOHTAKTHOWM

DOPME

BCEro

JIEKUHR

AYARTOPHLIH
MPAKTHKYM (CEMHHAP)

JIABOPATOPHBLIH

NPAKTHKYM

PABOTA CTYAEHTOB

CAMOCTOATEJbHAA
OIIK-1

OOPMHPYEMAS
KOMIIETEHIIHSA

Pazpen 1. OcROBHBIC HOHATHA XHMEH

1.1 Xumudeckue opmyJinl. BameHTHOCTS.
Crenenb okucnenvs. TUOB XUMHUUYECKUX
PeaKLUit.

1.2 Okeutbl, rnaporchabl. AMGOTEPHOCTD.
Conn. OKHCARTENBHO — BOCCTAHOBUTENLHBIE
peakuuy,

1.3 KosnnvecTBeHHble pacyeTsl. MonsapHas
Macca. 3aKOH 3KBHBAJICHTOB.

18

10%

Pa3aen 2. Ctpoenne aToma

2.1 Hyanusm 06bekToB MUKpoMHpa. OCHOBHBIE
NOIOKEHUS KBAHTOBOH XHUMHH,
BepoatHocTHEIH XapakTep 3akoHoB. [TonaTne
00 anexTpoHHO# opOuTanu. ['panuLib
NIPHMEHHMOCTH KBAHTOBOM MEXaHUKH B XHMHH.
VYpaenenne Llpeaunrepa.

2.2 OcHoBHbIC W BO30YK/ACHHBIC COCTOSHHS B
aToMe Boaopoja. s-, p-, d-, f-opGutanu.
KBaHTOBBIE UKcia. MHOTO3JIEKTPOHHBIE
atomsl. [Ipusuun [Naynu. lpasuno XyHaa.
IMepuoaunueckas cncrema J.H.Menneneesa.
OcHoBHbIE QUBHKO-XMMHYECKHE CBOHCTBA
5JIeMEHTOB.

14

10

10%

Pa3znen 3. XumHuecKasn CBsI3b

3.1 IMapamerpbi cBA3U B MONIEKyte. Tunm
cBA3H. CBA3bIBAIOLNE U PA3PLIXIAIOLINE
opbutanu. JiByXaToOMHBIE TOMO- 1
FeTeposAepHble MOJIEKYJbi. OCHOBBI METOAA
BaneHTHBIX CBA3ei. [UOprauzauus.

3.2 Meron MonekyasapHbX opOuTanci.
XuMuueckas CBS3b B TBEPIOM Tene. CTpyKTypa
TBEPAOro Tena U XUMHUECKasa CBA3b.
WneanbHbie ¥ peanbHble KPUCTANEL,

3.3 Tunbl KpUCTANTOB, HOHHDIE H
META/VTHIECKNE KPHCTaLbl. HaHOCTpYKTYpBL

14

10

10%




Pazaen 4. OcnoBer TepMogunamuku
PH3UKO-XHMHYECKHX NPOLECCOB

4.1 OcobeHHOCTH TepMOIMHAMUKH KaK HayKH,
Xumnueckan TepmoanHamuka. OCHOBHbIE
nonaTha. TepMoanHamuueckne GPyHKkumm
COCTOAHUA. BHY TpEeHHAsS 3HeprHs.

4.2 ObpaTHMbie U HEOOpAaTHUMbIE NPOLECCH.
TepMoavHaMHYeCKOE paBHOBECHE,

4.3 INepBoe HAuYAIO TEPMOAHIIAMHUKH.
Outanbnus. JakoH Fecca M ero cneacTens.
Btopoe nauano TepMOIUHAMHKH. DHTPONUA.
4.4 TepMOANHAMHUECCKHE YCIOBUS KNS
CaMONPOU3BOILHOTO NPOTEKAHUA POLIECCOB M
PaBHOBECCHOrO coctosHng cuetem, Cpoboanas
aueprug I'n66ca u ensmronena. Tabauus
TEPMOANHAMUUECKHX QYHKIUH.

14

10

10%

Pazaen 5. OcHoBbI KnHETHKR PUIHKO-
XHMHYECKHX CHCTEM

5.1 OcHOBHbIE NOHATHS, IOCTYIATbI U FPaHHilbI
APUMEHUMOCTH XHMHYECKOH KNHETHUKMY.,
DneMeHTApPHBIE U CAMKHBIE peakUUH.
CKOPOCTB, MOPAAOK M MOJIEKYASAPHOCTH
XHMHUUECKOH peakuum.

5.2 DHeprus aKTHBAUMY XHMHYECKOH peakiLiyu
n ee pusnuecknit cmeicn, Karanus,
DU3HYECKHN CMBICS KOHCTAHTBI CKOPOCTH.
Oco0eHHOCTH NPOTeKAHNs PEAKUHi B rasax,
WHAKOCTAX, TBEPALIX TENAX U HA FPaHULE
pasaena as. [‘opeHue  B3pbIB.

16

10

10%

Paznen 6. Xumnueckoe pagHoBecue

6.1 Xumnueckoe paBHOBECHE U pUIUUECKUIA
CMBbICJ1 KOHCTaHTh! paBHoBeckA. [Ipunumn Jle-
laTenne. KoHCTAHTLE paBiOBECHS U
TepMoaAHlIaMUYecKne hynxumn.

6.2 PaBHOBCCHE B Ta30BBIX CHCTEMAX.
paBHOBCCHC B XUAKOCTAX!I SHCKT[)OJ'IMTH‘-IQCKZIH
AUccourannsa (C’I‘eﬂeHb H KOHCTaHTa
JAHCCOLMALIMN), CUTTLHBIE U Cralble
3JIEKTPOJIHTSI,

6.3 HoHHoe npouseeaeriue BoAb!, BOAOPOAHbIH
noxasarenb, FHAPOAN3, MPOUIBEACHUC
PAcTBOPUMOCTH.

6.4 Mazoebie paBHOBecusl. [IpaBuio a3
"'nbb6ca. Jlnarpamma cOCTOAHUA OAHO U
MHOFOKOMTIOHEHTHOH CUCTEMBI,
DO6yNNHOCKOTIMYECKHE W KPHOCKOMHUECKHe
cBOCTEA pacTBOpoB. OcMoc.

14

10

10%

Paznen 7. nekTpoxumuucckHe Npoueccsl
7.1 PapHOBECHS B CHCTEME MeTaI -
ANEKTPONUT. CTaHAAPTHBIN INCKTPOAHBIA U
OKNCINTENBHO-BOCCTAHOBUTETLHbIF
NoTeHLual.

7.2 Ypaenenue Hepitcra. 3JIC
ACKTPOXUMUUECKOH LIeNH. XUMHHECKHE
UCTOUHHKM TOKA.

7.3 DNneKkTponua.

18

10

10%




Pazpen 8. Koppo3uonnsie npouceen 10| 4 2
8.1 Tune! kopposznu. XuMHYECKan u
BNEKTPOXHMHYECKAS KOPPO3US METANSIOB.
8.2 Mexannsmbl, (hakTopBl, BAUAIOWINE HA
CKOPOCTb KOPPO3HH, CMOCO0bI 3aLLMTht

6 | 10%

Pasnen 9. Ananurnueckas Xumng 9 3 1
9.1 Teopernueckue OCHOBbI AHANIUTUUECKON
XHUMHH

9.2 Xumnyeckue u GUIHKO-XUMHUECKHE
METO/LI AHANIH3A

6 10%

10

Pazaen 10. Boicoxomonexyasipuple 9 3 1
COCAHHEHHA

10.1 CTpoenne u cBONCTBA 1I0JIMMEPOB,
Meroar nosnyueHus nonumepos

10.2 Cuasel Ban-gep-Baansca. Bopopoanas
CBA3b.

10.3 OpranunuecKkue 0 HEOpraHNUeCKHe
noaumepnl. buononyiMeps

6 5%

11

Pazgen 11. lucuepenbie cueTemsai 8 3 1
11.1 IToBepxHocTHbIC SBNCHHA U afcopOuuna.
11.2 AvcnepcHbie W KONNOWAHBIC CHCTEMbI. MX
KIacCH{(PHKAUHA, CTPOSHHE 1 CBOICTBA

5 5%

BCETI'O MO AMCUHUINJVIUHE 144 | 51 17

34

93 |100%

3.2 JIaGoparopublii NPAKTUKYM

Haumenopauue | OGbiém,
Ne Homep v HauMeHoBaHHE )
Tema naGopaTopHoOro 3aHsTHR JadopaTopHH ayn.
n/n pasaciaa AHCUHNIHHBI
Hacoe
1. Xumuueckue GopMynsl.
BanecutHocTs, ('Tenent OKUCIEHUS.
THunpl XMMUYECKMX PEAKIEUIA.
2. OKCuAbl, THAPOKCHADL. JNaGopatopus
P parop
1 | L. OcnoBuble OHATHS XUMHU Amporepiocts. Conn. XHMHH 8
3. OKUCHUTENBHO — Kadeapsr A2
BOCCTAHOBHTE/BHBIC PCAKLIMH,
4. KoNH4YEeCTBEHHBIE pacucTHl.
MonspHasg macca. 3aKOH 3KBHBANCHTOB.
e JaGoparopusa
2 - LTpoeHHE aToMa 1. Ctpoeruc aToma XHMUH 2
kagenpnt A2
1. MeTox BaneHTHEIX CBA3EH.
['ubpuamsanms. Jlabopatopust
3. XuMHnyecKkas CBA3b . 5
3 2. MeTtoa MONEKYJIAPIILIX opOUTasieH. XUMHH
KpaTHOCTB CBSI3H. radenprr A2
1. TepMONUHAMUYECKHE YCIOBUA
4. OCHOBHI TEPMOAVHAMHKH CaMONPOU3BONIEHOTO MPOTCKAHHA JlaGopaTopus
4 | dusuko-xuMmyecknx nponeccos | Mpoucccon. Temnonuie pdexTh XHMHH 2
MPOIIECCOB Kagenper A2
s 5. OCHOBB KMHETHKH (u3muko- | 1, KUHETHKA XWMHYECKHX PeaKLkii. Jaboparopusd 4
XUMHUYCCKHX CUCTEM XHUMHH




Kadcape A2
1. PaBHoBecue, ruapoans, JlaGoparopus
6 | 6. XuMH4ecKoe paBHOBECHE NPOHU3BEICHHE PACTBOPUMOCTH. XUMHH 2
2. ®a30Bbic pABHOBECHS kadenpri A2
, 7. DNeKTpOXNMHYECKHE 1. Tasln BAHHYCCKHIE HIEMEHT JlaGoparopus
I .
poneccsl 2. Drexrponns XHMHUMH 6
Kadenpur A
g | 8- Koppo3sHOHHbIE npoLecch 1.Xumuvicekas Kopposus Haﬁxopa'r()pua )
2. DNEKTPOXHMUUECKasT KOPPO3us VIMHH
Kadeapb A2
9 9. AHZIJIHTHHCCKB.}I XHUMHSA 1. KaquTBCHHbIﬁ dHaJINu3 nﬂﬁOpﬁTOpHﬂ 5
~ XU A
2. KonvyecTBennbIi anamus M
Kadeapol A2
10. BbICOKOMONCKYIIAPHBIE . JlaGopatopusn
10 1. CpoiicTBa MOIUMEPOB.
COEHMUHEH M XUMUH 2
xadeapr A2
. JlaGopatopusi
11 | 11. Aucneperble cuctemsr 1. CBoiicTBa KONAOKAHBIX CHCTCM
XUMHH 2
Kadenpsl A2
Hroro: 34
3.3 CamocronTennnasn paéora cryaenta (CPC)
Bpems
Homep u nanMeHoBaHne COAEPXKAHHUE (uac)
PA3AEIA HUCHHILIHIIB] YUYEBHOT'O 3AJIAHHUA
CPC
Jomanmee 3anaiune 3
Jomanrgee 3ananue 3
Pasnen 1. OCHOBHBIE MOHATHS -
M [Tonroroska k naboparopHoii pabote 2
OdopMncHuc oTueta No abopaTopHO 2
paboTe
JlomaliHee 3anaHme 5
Paznen 2. CtpoeHHe aToMa
[ToaroToBka K JIEKIUSAM [0 BOIpOCaM 5
21,22
[ToaroToBxa K NeKNUsAM 110 BOIPOCAM 5
3.1,32,33
Paznen 3. Xumuueckas cBI3b Homamnee 3ananne 5
IMoxroroBka k naboparopHoii paboTe 2
OdopmieHne oTyeTa 1
Paspen 4. OcHoBbI JloMatunee 3aganue 5
TEPMOMUHAMHKH (PH3UKO- T
] 1
XHMHYECKHX TIPOLIECCOR OArOTOBKA K IEKIMAM 10 BOTIPOCAM 5
4.1,4.2,43,44
Pazaen 5. OCHOBBI KHHETUKH INoaroroska K JNeKHu 1o Bompocam 5.1, 5.2;
(OUINKO-XUMUYECKHX CHCTEM JIOMaUFHCC 3ajale; MOArOTOBKA K 10
naboparopuoii padote; oopmaeHue oryera
Pazgen 6. XuMnueckoe [ToxroToBka K nekuuy nmo sorpocam 6.1, 6.2, 5
PAaBIIOBECHE 6.3, 6.4; nomMauidee 3agaHue
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JloMailHee 3ananne S

Paznen 7. BnekrpoxuMuueckye HoMauinee 3ananne 5

ITPOLECCH TlogroroBka k nabopatopHoii pabore 3

OdopMieHre oTyeTa 2

Pa3nen 8. Kopposzuonnsie ZOMAILHEE 3aNAHNC = >

npomeccs IloaroroBka k naGopatopHoil pabore 2

OdopmireRne oTyeTa 1

[ToaroroBka k mabopaTopHoii pabore 4

Pasnen 9. AnanuTHyecKas XuMus Od¢opmnenne otyera no 1aGopaTopHOi >

paboTte
Paspen 10. [ToAroToBKa K NEKLHUAM 110 BOMPOCAM

BricokoMOneKyIpHbIE 10.1, 10.2, 10.3 1 Tecty p 6
COeIHHEHUS T e

Pazpen 11. JucnepcHble CHCTEMEI Loarotoska k nekiumam 11.1, 11.2 5
TECTY

BCEI'O: 93

Cnicky, conepialiye nepeyeHb NOMAMHHX 3a/IaHHR U peKOMEHIyeMast JIMTepaTypa epedncIeHb
B [Tpunosxenny 4,

BapuaHTbl AOMAlIHHX 3a7aHHUi, METOMYECKUX YKa3aHHH K nabopaTopHpIM paGoTaM H NPHMEpHI
BBLINONHEHNA paGoT, KOHCMEKTHI U IIPe3eHTAlMH KM BKIIOYEHE! B cocTaB Y MK AHCHMNNHHEL

4, ®OPMbI KOHTPOJIA OCBOEHUA ANCLHITIJINHBI

I'PA®UK KOHTPOJBLHBIX MEPOIIPHATHI

CEMECTP HEJEJIA CEMECTPA
t 121314567189 Jwolulizliz]ida]is5]1s6 17
A AR AN FES S Jap [ap | a3 | ap T
-1 -1 1] -1

YcnoBHbIe 0003HAUSHUS !
JI3 — nomarinee 3agaHue;
T — TecTupoBaHue;
JIP-1 — cpnaua ool nabopatopHoi paboTel;

Tekymas aTTecTai{Hf CTYACHTOB [IPOM3BOAMTCS B JHCKPETHBIC BPEMEHHBIE HHTEPBANBI
JIEKTOPOM ¥ MpPEnoJaBaTeNsiMu, BEAyIMMU JabOpaTOpHble paGOTHI H NPAKTHYECKHE 3AHATHS IO
NUCLMITIAHE B CHeayromux gopMax:

e TECTHPOBAHME,

e THCHMEHHBIC AOMALUHHUE 3a1aHH;

* BHINOJHCHHUE JIAOOPATOPHBIX paboT,;

e 3aIUTa TaGOPaTOPHEIX padoT;

e OTJEJIbHO OLCHHUBAKOTCS JTMYHOCTHEIC KaYeCTBA CTYACHTA (aKKypaTHOCTh, HCTIONHUTCIBHOCTS,
UHHIHATHBHOCTR) — paGoTa Y JOCKH, CBOEBPEMEHHAS Cla4a TECTa, OTYETOB K TabopaTOPHBIM
paboTam U NUCHbMEHHBIX AOMALIHHX 3a8aHUH.

PyGexxHass aTTecTaHsA CTYJSHTOB INPOH3BOAMICA IO HTOraM TIONIOBKHBI CEMECTpa HA
OCHOBAHMH DE3Y/NbTATOB BBLIIONHEHHS YEThipeX AOMAIIHWX 3aJaHHH ¥ oT4eTa mo JabopaTropHOH
pabore.

TpoMexyToHBI KOHTPOJIb 1O Pe3yAbTaTaM CEMECTPa IO JHCIHUIIAHE POXOIHUT B (opme
3K3aMeHa, KOTOPBIH MPOBOJMTHECA B YCTHOH (opMe 1o BONPOCaM TEOPETUUYECKOH HacTH Kypea.
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GoHab! OUCHOYHBIX CPENCTB, BIIOYAIONIME THITOBBIE 3a/alMs, TECThI, GHIETHI 10 TEOPETHUYSCKO
YaCTH Kypca W METOAbl KOHTDOJS, MO3BOJGOIIME ONGHHTb PE3yNbTaTsl 0Opa3oBaHMs IO JAHHOM
JUCHAIIIHHE, BKIOYEHBI B coctaB Y MK ucuriuus! v nepeunciaeHs! B [IpunoxkeHun 5.

5. YHEBHO-METOJUYECKOE 1 HH®POPMALMOHHOE OBECNEYEHUE
JAUCHUIJINHBI
5.1. OcnoBHas auTepatypa:

1. Kncenén, Amexcedt [Terposnu. Ochorel obineit xumun [Texer] : yuebroe nocobue [rms
By3oR] / A. . Kncenés, A. A. Kpawenuunukor ; BI TY "BOEHMEX" um. Jl. @. Yerunosa., - CIIS. -
16. u.], 2012, - 337 c. : rpad.. cxemsl, Tadi. - buGnnorp.: ¢. 333-334. - KonTpo:1. Bonpochl: B KOHIE
rnas. - ISBN 978-5-85546-703-1.

Kuceats, Agexcert Iletposnu. OcHoBel ofwel xuviu | dackrponnsii peeypel @ ydebuoe
mocobye [fas sysos] / A T1. Kncenér, A. A. Kpawewrnmnkon ; BI'TY "BOEHMEX" um. JI. ®.
Yerunosa. - Diekrpon. Tekcroseie jan. - CII6. @ [6. n.], 2012, - 1 o xectk. auck @ rpad.. cxemul,
Tabu. - Wib_scrver\elres\elr01830.pdf. - buGnuorp.: ¢. 333-334. - Koutpon. BOIpOCH: B KOHIE FIAR. -
ISBN 978-5-85546-703-1.

2. Bompocel W sasanns o xumuu [Texer] @ [vueBuoe wnocofme s Bysos] / BI'TY
"BOEHMEX" um. JI. ®. Verunosa @ coct. A. A. Bapyuun [u ap.]. - CIIG. ; {6, u.]. 2016. - 27 ¢. -
CocT. ykas. Ha 000poTe THT. Iucta. - bubdmnorp.: ¢. 26.

Bompocet v 3aaanns wo xumun [DnexTporueii pecype| @ [yueOuoe mocobue uns Byzos] /
BI'TY "BOEHMEX" nm. [l @. Yerunosa ; coct. A. A. bapyHus {1 2p.]. - DiIeKTPOH, TEKCTOBbIE JaH.,
- CI6. @ [6. wu], 2016, - 1 o210 Kectk. MUMCK. - DICKTPOH. BCPCHt ned. 1yS:uKauyn
Wib_serverlelrestelr02443.pdf. -~ Cocr. ykas. ua 0odopoTte THT. amcTa. - Bubimorp.: ¢. 26.

3. JleGeaen, Buxrop lluxonraceuu, Ananutuucckas xumus [Texer] : yueGHo-npakTHUECKOS
nocodue {ans Bysor| / B. H. JleGeaes, A, A, @atuna : bBI'TY "BOEHMEX" un. J|. @. YeTunosa. -
CHO. : [6. n.}. 2014, - 60 ¢. : rpad.. Tabn. - Budnmorp.: ¢. 60. - 3anaqu: ¢. 53-58. - Kourpoibibie
ponpacel: ¢. 38-59. - ISBN 978-5-85546-811-3.

Hebeaes. Buxrtop IlukonaeBu4. AHAIMTHYCCKAS XHMHUSA | DRCKTPOHHGIA pecype] : yucbHo-
ImpakTHueckoe nocodue [ans By3oB) / B. H. JleGenes, A. A, @aruuna ; BI'TY "BOEHMEX" um. 1. @,
Yerunona. - itexrpon. rekcroeste Aan, - CI6, : [6. u.]. 2014, - 1 an. xecrx. auck : rpad.. radi. -
DuiekTpor. Bepeus ned. nyormkani Wib_serverielres\elr02062.pdf. - Budanorp.: ¢. 60. - 3agauu: c.
53-58. - Kowrp. Boapocol: ¢. 58-59. - ISBN 978-5-85546-811-3.

4. Kuceaén, Asnexcedi TTerposuy. [TosepxHOCTHBIC ABNECHUS U JmctiepeHble cictemst [Texer] :
yaebuoe nocobue [ Byzos] / A. 11 Kucenén. A. A, Kpawenununukos, A, A, ®avuna ; bI'TY
"BOEHMEX" nm. /1. ®©. Yerunosa. - CI16. : [6. n.]. 2014. - 42 ¢. : rpad.. cxembr, Tabn. - bubnuorp.:
c. 41. - Konrp. Boup.: B konue rias. - [ISBN 978-5-85546-818-2.

Kucenés, Aunekceid Tlerposuu. TloBepXHOCTHBIC —sBNEHHA W JIUCHEPCHLIE  CHCTEMBI
[Duextponnsiii pecype] @ yuebroe nocobue (s Byzor] / A. Tl Kucenés., A. A. Kpaweunnnukos, A.
A. daruna ; BI'TY "BOEITMEX" um. . @, Yerunosa. - Duexrpon. rekeronnic jain, - CI16. : [6. 1.,
2014. - 1 »a. kecrk., auck o rpad., cxeMpl. 1ada. - WIEKTPOH. BCPCHS TICY. MyORHKai(MH
Vib_serverielres\elr02150.pdf. - Budmmorp.: ¢. 41. - Kouvp. Bonp.: B xonue raas. - ISBN 978-5-
85546-818-2.

5. bapynus, AHaronuii AHaTOIBeRHY. BoicOKOMONEKYIAPHBIC coeauncHus | Teket] @ yuednoe
nocodue Lans By3os] / A. A. Bapynuu, J1. C. MacroSocer, A. A. ®atuna ; bI'TY "BOEHMEX" um. JI.
@. Yeruniopa. - CTIG. : [6. n.]. 2015. - 59 ¢. : exeMsl, Taba. - Boupocot: ¢. 49-538. - ISBN 978-5-85546-
867-0.

bapyHiH, AHATONHE AHATONBECBHY. BLICOKOMONCKYISPHBIE COEOHHEHUs [DACKTPOHHBIN
pecype] @ yuebnoe nocotue [mns Byzos] / A. A, bapynun, Ji. C. Macnoboer. A. A. @artnHa ; BI'TY
"BOFEHMEX" um. J1. @. Yeruuosa. - Uekrpon. rexctosbie gad. - CI10. : {0. n.], 2015, - 1 251, xectx.
JMCK © CXEMBI, Tad:l. - DnexTpoH. sepenst ey, nydsmkawn \ib_serverielres\elr02240.pdf. - Boipoce:
c. 49-38. - ISBN 978-5-85546-867-0.

6. bapynun, Awaronnii Auatonkcruu. Tepmoaunamuueckue pacuétet [Teker] @ yuehroe
nocodne s sysos] / A. A. bapynus, J1. C. MacsoGoes ;, BI'TY "BOEHMEX" um. [ @. Verusona.
- CTI6. : [6. 1.]. 2016. - 24 c. - Bubmaorp.: ¢. 23. - ISBN 978-5-85546-923-3.
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bapyun, Anaroimit Araronpesud, 'epMOMHAMKUECKHE PACYE DI [DnexTponnsiii pecype]
yucbnoe nocodue [ans vysos] / A. A, bapyuun, JI. C. Macao6oes ; BI'TY "BOEHMEX" um. /1. ®.
Yerauopa. - ACKTpo. texcTtoBbie nan, - CII6. : [6. u.]. 2016. - 1 21, KecTK. AuCK. - DAEKTPOH.
sepeds ned. uyOivkannu \ib_serverielres\elr02288.pdf. - BuGnuorp.: ¢. 24. - ISBN 978-5-85546-
923-3.

7. Kncenés. Anexceti [letporuu. duskueckas u konaouasas xumus [Texet| : naboparopHmii
upakrukym [iuig syszos] / A, TL Kucenén, JI. C. MacaoGoer : BI'TY "BOEHMEX" um. J{. ®.
Yemdosa, - CTIS. ¢ [6. 1], 2001, - 82 ¢. : rpag.. radn. - bubnuorp. B Koxue . - Kourpoi. Bonpocoe B
KOHIEC U.

Kucenés. Anexcedl Herposuu. ®usmveckas # konnouauas xaMus [DNCKTpoHHHI pecype] :
AabopaTopHbli NpakTHKYM [Asst By308] / AL 11 Kucenés, JI. C. Macaotoes ; BI'TY "BOEHMEX" um.
. @. YeruHosa. - B3nexrpon. rexcrosle gai. - CHO. : [6. u.]. 2011, - 1 o4, scecrk, juck : rpad.. tabi.
- Duexrpon. Bepens new, nybnuxamun \ib_serverielresielrG1691.pdf. - BuGauorp. B komme 4. -
KouTpon. Bompockl; B KOHIE .

8. bapynun. Anaronnit AHartojbeBUY. OCHOBHBIE KIACCHI HEOPrAHHYECKUX COCAMHEHMI
[Texcr] : naGoparopubiil npakruxky™ [ans ryzos| / A. A. bapvuun. B, H. JleGexen. A. A. ®arnua ;
BI'TY "BOEHMEX" . JI. ®. Yetunosa. - CTIO. @ [6. n.], 2016, - 30 ¢. : 1ada. - bubmmorp.: ¢. 29. -
[pna.: c. 23-29,

bapyuun, Adaroimii  Anaronbesud.  OCHOBHBIC KMACCHI  HEOPraHUYECKUX  COCHUHEHIH
[ dsiexTponHLii pecype} : naboparopublii paxtukyM [aus syszos] / A. A, bapyuun, B. H. JleGenen. A.
A. ®atuuna ; BI'TY "BOEHMEX" M. Jl. ®. YcTuHOBa. - Dnexrpou. texcropsie gad. - CII6. : [6. m.],
2016. - 1  an. keeTk. ek ¢ Tada, - DIEKTPOH.  sepeus ned. nyOnuMKanHu
Wlib_servertelres\elr02460.pdf. - Bubmuorp.: ¢. 29. - Tlpua.: ¢. 23-29.

9. Kuceaén. Anexceil Terposnu. Kunernka xumnueckux peakunii [lexcr] : aadoparophslii
npaktukym s Bysos| / Al H. Kucenér, B, H. JleGeaer, A. A. datuna ; bI'TY "BOEHMEX" um. J1
®. Yerunora. - CI16, : [G. u.], 2016. - 19 ¢, : rpad., Tadmn., 00p.

Kucenés, Anexcedi lletpoBuu. KuneTuka xumuueckux peaxumil [DnexTpoHHblt pecype] :
xaboparopusti npakrukym [ans sysos| / A. I1. Kucenés. B. H. Jledeunes, A. A. Qaruua ; BI'TY
"BOEHMEX" um. . @. YcruHoBa. - DNeKTPoH. TEKCTOBBIC AaH, - CII0. : [6. u.], 2016. - 1 2:1. xecTK.
anck ; rpady., taba., o0p. - ekTpon. BepeHs new. mybnukanny Wib_serverielresielt02468.pdf.

10. bapynun, Auaroauit Anaro:asesny. Kopposus merasmnon [Texer] @ yueOnoe nocodbue [
sysos] / A. A. Bapynusw, B, H. Jlebeaen. JI. C. Macnoboces ; BI'TY "BOEHMEX" um. [, .
Yeruuora, - CII6. @ [0, u.]. 2017, - 36 c. ¢ exempl. rpad. - budnuorp.: ¢. 19. - Bonpocer s
caMokoHTpons: ¢. 19, - JIaB. pa6.: c. 20-35.

BapyauH, Anaronuit Anatoanesuy. Kopposus Metainos [nexrponusiii pecype] : yuebnoe
nocobue [ syzos] / A. A. Bapyrun, B. H. Jlebepes. . C. Macno6oer : BI'TY "BOEHMLEX" um. JI.
®. Yerubosa. - DIEKTpoH. TekeTobsie fan., - CI10. 1 [6. u.], 2017, - 1 21, KCCTK. AMCK : CXEMb, Ipad. -
Daexrpod. Bepcus meu., nyOruxkarmn Wib_scrverielres\clr00071.pdf. - bubadorp.: ¢. 19. - Bonpocw
ans camokonTpons: ¢. 19. - Jlab. pa0.: c. 20-33.

11. Kucenés, Axexcei Tlerposau. CrexuoMmerpuueckue pacuértsl {Texer] @ npaxruueckoe
nocodne |uta sysor) / A. [l Knceadr. A. A, @atuna. A. A, bapynun ; BI'TY "BOEHMEX" pm. [1. @.
Yernuosa. - CI16. @ [6. 1., 2017. - 30 ¢. : 1aba. - BaGnworp.: ¢. 29. - FHpuuat. coxpai.: ¢. 3. - OTBETH
Ha zapauu: ¢. 29.

Kuce:én, Azexcedt Ilerposu. Crexuomerpuueckue pacuérsl | nekTponupiii pecype]
npakTueckoe mocodne [ mysos] / A. [I. Kucenés, A. A. datuna. A. A. Bapynnn ; BI'TY
"BOEHMEX" um. JI, ©. Yeranora. - dnekrpos. veketoreic aaun. - CT16. 1 [0. u.], 2017, ~ 1 an. wecTk.
- Tlpunsr. coxkpaut.: ¢. 3. - OTseTsl la 3a1a4u: ¢. 29,

12. bapynun, AsaTonmii AHATOJIBCBHY, XWMHS TS CTYICHTOB 3a04HOH (opMbl 0Oy4YcHHS
[Texer] : yueOroe nocobue [mas sy3os]/ A. A, bapynui, Jl. C. Macno6oes ; bI'TY "BOEHMEX" um.
JI @. Yerauosa. - CI16. : [6. 1], 2018. - 83 ¢. : exemsl, Taba. - bubnrorp.: ¢. 82. - lIpyuMepni pewertis
THIL 3azav: B Kouue pasi. - Kourp. saganws: ¢. 63-82.

bapyHuH, AHaTosni Amatoabernd. XEMHL T8 CTY/GHTOB 3a0uRol (QopMEI 0Oydeuus
[Bnekrponnbiid pecype] © yuchnoe mocodue [aa By30R] / AL A bapynun, /I, C. Macnodoes ; bI'T'Y
"BOEHMEX" um. JI. &. Yerunosa. - Dnextpor. texerosble fau, - CI16. : [6. 1], 2018, - 1y, weerk.
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AHCK @ cXeMmbl, rabn. - DaekTpon. Bepens new. nyGumkaman \ib_ serverielresielr02832.pdf. -
bubnuorp.: ¢. 82, - Ilpamepnl pelucting THIL 3a1a4: B KOHIE pa3t. - KonTp. sazanus: c. 63-82.

13. Teasdman, Mapx Hocudosuu. Heoprannueckas xumusa [Texer] : yueSroe mocobue s
8y308 / M. W. Tenpuman. B. I1. FOcrparos. - 31 2-e. crep. - CI6. : Jlame. 2009, - 527 c. : rpadp..
cxembl, Tada. - (Yuebumkn gy mysos. CreumanvHag aurepatypa). - KO{IHMPOBAHME
SAHPELTEHO. - budanorp.: ¢. 502, - Bonpock! 1 3a1aum 125 CaMOKOHTPOAS B KOHIE Tas. - OTBCTHI
Ha zazavn: ¢. 503-504. - Ipunokenue: ¢. 5303-510. - [Ipeamer.-umen. ykas.: ¢. 311-519. - [SBN 978-3-
8114-0730-9,

14, Xumua |Ddexrponubidi pecype] : vaeOnHk g akageMuueckoro Gaxanaspuara / [10. A.
JieBener [v ap.] : Mock. roc. TexH. ya-T um. H. 3. baymana. - 2-¢ uza.. nepepab. 1 21011, - ONEKTPOH.
TeKCTOBBIC OaH. - M. @ [Opaiit. 2018. - 431 ¢. - (OBC KOpaiit} (bakasaBp. Axazemudecknii Kype). -
3ari. ¢ taryA. skpana. - Texer @ wexrpounsii // DBC FOpaitt [caiir]. —- URL: hitps:/Avww.biblio-
oniie s beode’H 7975 (Rava obpamenns: 01.07.2019),

15, Xumusn. 3agaunux [DmexTponHelii pecypc] : yueb. nocobue IUTs dKAAEMHUYECKOTO
Oaxanaspuarta / 0. A. JleGenes [u ap.] : otB. pen. I'. H. ®agees ; Mock. roc. Texn. yH-T uM. H. 3.
baymana. - DnexTpoH. TekcToBbic AaH. - M. : FOpaiit, 2018. -~ 236 ¢. - (DBC Opaiir) (bakaxasp.
AxaneMuyecKkui Kype). - 3ari. ¢ THTYJ. JKpaHa. - Tekcr : anexkrponisiit // IBC IOpait [caiit]. —
URL: hitps:Zwwav.biblio-online rusbeode 413245 (nata obpamenus: 01.07.2019).

5.2.lononHurenbHas JIMTEPATYypa:

1. Teopetuueckue ocHoBb! 00wel xumun [Texer] @ yyebuux nng sysos / A. Y. TopGyuos [u
ap.] ; pea. A. W. TopbyHor ; npen. B. @. Mscoeyos. - 2-e u3a., ¢tep. - M. : U3a-s0 MI'TY um. H. 3.
baymana, 2003. - 720 c. : rpad., un, Tabn. - bubnuorp.: c. 713. - Bubnuorp. B KoHue rnas. -
IlpenveTHeIl yKas. : c. 714 - 717, - [Ipunoxcuue : c. 681 - 708. - 3axgauu B KoHIE rnas. - OTBeTH HA
3anaun ; ¢, 709 - 712. - ISBN 5-7038-1723-4.

2. Kparxwuii cipaBounuk Gu3uko-xumMuyueckux Bendvu [Texer] / coct. H. M. Bapon {u ap.] ;
pea.: A, A. Pasaens, A. M. Ilonomapésa. - M3a. 8-e, nepepad. - JI. : Xumus. JIeHuHrp. ora-nue, 1983.
- 231 ¢. : rpad., T2bn. - bubnuorp.: ¢. 221-226. - Yxaszatens: ¢. 227-231.

5.3. Ilepeyenb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKAIIHOHHOI ceTi ""UHTepHET",
HeOOXOIUMEIX IUIS OCBOGHHS JTUCIIHITIMHbI, 3EKTPOHHEIC OUONHOTEYHBIC CHCTEMBL!

1. ®enepanniblil HEHTP HHGOPMANKOHHO-00pa30BaTENBHbIX peCypeoB - ittp://fcior. eduru’

2. Byasak E.B. / O6mas xumus. + CD/ Jlaus, - CI16., 2011. - 384 ¢.
hitp://e Janbook, com/books/element.php?pll _cid=25&pl!_1d=4023

3. Fensdman M.U., IOctparos B.I1., / Heopranuueckas xumus / Jlans, - CI16., 2009. - 528 ¢.

4. JlepyenkoB C.W. Jlexuuu no kypcy «@usuueckas v KOJUIOWIHAs XUMHAS»
http://www.phvschem.chimfak.rsu.ru/Source/PCC/
5. BHICOKOMOIIEKYASPUDIE COSAMHEHUA. hitp:/ www . chemistry ssu.samara.cu/chem6/index6.htm

5.4. IlporpamMvHoe o6ecneuenuie He Tpebyeres.

5.5. UndopManmoHHbIe TCXHOJOTHI, HCMOJIb3YeMble IIPK 0CY IHECTRICHUH

00pa3oBaTEJLHOTO 1IpoLecea
[piMeneHHe CPeaCTs MYIBTHME/HA B 00pa3oBaTeNsHOM Mpouecce (CIada-MPe3CHTAHN, BUEO)

6. MATEPUAJBHO-TEXHHYECKOE OBECIIEYHEHUE JHCUUITJIUHBI

1. JlextuMOHHLIE 3aHSITHS:
1) KOMILIEKT 37CKTPOHHBIX PE3CHTAIHIA.
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2)

ay AMTOpUs, OCHAMICHHAS NPE3CHTAMOHHOKM TEXHHKOH (ITPOEKTOP, IKpaH,
KOMILIOTEP)

2. JlabopaTOpHBIH IPAKTHKYM:

1)

2)
3)

4)

5)

Npe3eHTallMOHHAs TEXHMKa {TIPOEKTOP, 3KpaH, HOYTOYK), ¢iain-
[Ipe3eHTalliH, Y4eOHble BHAeOMaTepuansl

AEMOHCTPALNOHHBIC TUIAKATHI

KaJIbKY IATOPbI

JlabopaTopHbie paboThI:

XUMHYECKan 1adopaTopus, OCHAIENHAs [TATUBAMH C OIOPCTKAMH,
XUMHYECKOH TIOCYA0H, peakTUBaMHU, JIEKTPOIM3EPAMU ¢ INEKTPOAAMH,
BHUIPAMUTE/AMH OEPEMEHHOrO TOKa, 10TEHLHOMETPOM, TCPMOMETPAMH H
CEeKYHIOMEPAMH.

OIHCAaHUA ¥ LIA0JIOHBI OTYETOB IO naboparopuniM paboTam,
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TIpunoxenue 1
K padoyeil nporpaMame AHCUHIIIMHBL
«Xurtiay

AHHOTAaNUA padoH4el nporpaMMbI

Aducuunnuna «XUMHEA» ABJASETCS AUCLUIUIMHOW 00s3aTenbHON vacTH Onoka | MOAroTOBKH
cTyXeHTOB 110 nanpasiennio 12.03.03 - ®oTonnka u onroundopmaruka (ypoBeHs OakanaBpuarta).
Hucuunnuna peanusyerca Ha ¢daxyiabrere «M» «MHQOpPMAMOHHbIE ¥ YIPABIIIONIUE CUCTEMBI»
bantuiickoro I'ocynapcrBenHoro Texauueckoro YHupepcutera «BOEHMEX» um. JI, ®@. YcTunoBa
Kadeapod «TexHOMOrHs KOHCTPYKILMOHHBIX MAaTEpPHaIOB M NPOMU3BOJACTBA PAKETHO-KOCMHUECKOH
TeXHHKUY.

Jycuunanra HameneHa Ha (GopMupoBaHMe oOuenpodeccHoRanbHEIX KomneTenuui OITK-1
BBINYCKHHKA.

Conepxanve JUCLUMIUIMHLI  OXBATBIBAET KpYr BONPOCOB, CBA3aHHBIX ¢ XUMHYECKHMHU
37EMCHTAMU M COCAUHEHMSMM, UX CBOMCTBAMH, CTPOCHHEM ¥ XHMMHUYECKMMH [[PEBPAIICHUSIMH, a
TAKKC PyHAaMEHTATBHBIMU 3aKOHAMH, KOTOPBIM 3TH IIPEBPAIEHMUs 10 TYUHSIKTCS,

[IpenionaBanue OUCIMIUIMHBL NPEAycMaTpuBaeT clenyroluue $opMbl OpraHW3alui yUCOHOro
npoiecca:

1. Jlexuun

2.JTabopaTopHBI TPaKTUKYM

[IporpaMmoii AUCUMIIITHHDI TPEeAYCMOTPEHB] CEAYIOIIHE BHABLI KOHTPOJIS!

—  TeKyWU#l KOHTPOJIL yCHeBaeMoCT# B (opMe TECTOB, NMCHMEHHBIX JOMAIIHUR 3aAaHKH,
3AIUTHE Ta0OPaTOpHBIX pabor,

—  pyOeXHBIH KOHTpPONL, TIPOM3BOAMUTCH WO WTOraM ITONOBHHLI CEMECTpa HA OCHOBAHUH
PE3yNbTATOB BBIMOMHEIHS UYSThIpeX AOMAIUIHMX 3aiaHuii H oruera no yjadopaTopHOH
paGore.

— TPOMEXYTOUHHKIH KOHTPOIE B hopme dK3amena.

OO6Las TpyAOEMKOCTh OCBOSHUA AWCIMIUIHHEL COCTABNACT 4  3aueTHbIe €AMHMIEL, 144 uac,
TporpamMMol JTUCHHMILIHHBI HMpeHycMOTpentl nekiuroHHsle (17 wuacom), mabopatophsie (34 waca)
3aHATHA ¥ 93 yaca caMoCcTOATENBHOM PabOTEI CTY/ICHTA,



lNpunoxenue 2
K paboueii nporpamme JUCHHNIHHDLI
«Xumuny

TEXHOJIOI'HHA H ®OPMBbI ITPENNOIABAHUSA
Pexomenpannu 1o opraHuzauia B TEXHOMOTHAM 00y4eHus VISl NIPENOAaBATEIs

1. ObGpasoBaTenbHble TEXHOJIOMHH

HpenonaBaHue AUCIAIIIHHEBI BEAEeTCH C INPUMCHCHHECM CIICAYIOLINX BUAOB 06pa30821'1‘eJlebIX
TEXHONOTHIA:

HupopMannoHHbIe TEXHOIOTHNI: UCTIONB30BAHHE IEKTPOHHBIX 00Pa3OBaTeNIbHbIX PECYPCOB
NpH NOArOTOBKE K JICKUMAM, MPAKTHIECKHM 1 1a00paTOpHbIM 3aHATUAM. ClaiA-npe3CHTAMH, TEKCTE
Aomaninux 3ajandi, madnoxsl 1abopaTopHBIX paboT pazMeilieHbl ceTh MIHTEpHET B CBOOOIHOM
JOCTYIIE.

Pabora B Komampe: cOBMeCTHas paboTa CryAE€HTOB B TIPYNNe MpH  BBHIIOJIHEHUH
naboparopupix paboT nmo pasaenam: «OcHoBubie MOHATHSY, «OCHOBLI KHHETHKH (PH3NKO-XMMUYECKHX
CHCTEMY.

O0yuenne Ha oCHOBE OLLITA: aKTHBH3ALMA 103HABATSNLHOM NEAT€)IbHOCTU CTYISHTA 3d CYeT
aCCOLMAIMHA U COOCTBEHHOTO ONBITA C NPEIMETOM H3yUeHHs BO BCEX pasfeiiaX Kypca.

Onepexalomas camocToaTeNbHan padora: 3ydeHHe CTYACHTAME HOBOIO MaTepHana o €To
M3YYCHHA B XO/I€ Ay ANTOPHBIX 3aHsTHI BO BCEX pasjenax Kypca.

II. Buasbl n copepixanne y4eGHBIX 3aHATHI
Pazaca 1. OcHOBHbIE HOHATHA XUMHH

JlaGopaTopHbIH NPAKTHKYM - 8 4acos, 3 pabGorbL
1. Xumnueckue popmyiisl. BanerTHocTh. CTeneHn okucHenus. THIIbI XUMUUYESCKUX PEaKifHii.
Oxcuapl, ruapoxcuapl. AmporepHoets. Conu. Tunel XxuMHueckux peakuuii. OxucnurTensno-
BOCCTaHOBHTENbHBIE peakunu. Muumsuuyansuas, tunosas pabora. Llene paGotel: momyqeHue
HaBBIKOB COCTABJICHUA H YPAaBHMBaHHs XHMHUCCKUX peaKLuil.
2.KonuvecTBeHHBIE pacueTsl. MHauBuayancHas, TMIoBas pabota. Llens paboTeL nonyueHue
HABBLIKOB PEIICHHS 3a1a4.
3Jlonyuenuss wm  CBOHCTBA TUAPOKCHAOB. OKHCAUTEHBHO-BOCCTAHOBHTENBHBIE —pEAKIMH.
Turposanue. Padota B rpynne no 3-4 yenopeka. Lienb paGoThl: MONYYUTH HABBHIKKH padOTHI ¢
XVUMHYECKON NMOCY10H, peakTHBaMU; cODIOATE TEXHUKY O€30IIaCHOCTH.

Ynpasiichae caMocTosTebHOMH paboToli ctyaenta- 2 4aca,
KoHcynbTaliuy o BHITIONHEHWIO AoMaWHKX 3afanuii. Konrpons 3a cocraBieHuem oT4eToB.

Pazpen 2. CtpoeHne aTomMa
TeopernueckHe 3aHATUA (JIEKIMH) - 2 ugaca,
Jexuna 1. Undopmanuonnas exuus.
HyanusM 00beKTOB MUKpomupa. OCHOBHBIE NONOXKEHUS KBAHTOBOH XMMHH. BepoATHOCTHBIN
xXapakTep 3aKoHOB. IloHsTie 06 anexTpoHHOH opOuTanmu. ['paHuiEl TPUMEHHMMOCTH KBAHTOROH
MEXaHWKH B XUMHH. ¥ paBHenue Lpeaunrepa.
OcHOBHBIE H BO30YXKIEHHBIC COCTOSHUS B aToMe BojAopona. s-, p-, d-, f~opburanu. Ksanrtoseie
ypcna. MiorosnekTpoHsple arombl. [Ipunnun Ilaynu. Tlpasuno Xywzpa. Ilepuomuueckas
cuctema JI. M. Mennenecsa. OcHOBHbIC (PUINKO-XUMHUESCKNE CBOIICTBA HJIEMEHTOB.
JIaGopaTopHbIi NPAKTHKYM - 2 yaca, 1 pabora,
KBaHToBble uncna. MuorossektponHbie atombl. [Mpunumn Tlaynu. IMparnwno Xynpa. Tlepuoanueckan
cuctema JI.U.Mengeneena.
Yupasiienue camocrosTebHoil padoToii cryneura- 1 Jac.
KoHcynbTanum o noiroToBKe K JIEKUKH.

Pazaen 3. Xumu4ueckan cRa3b
TeopeTuyeckne 3aHITHS (IEKIHH) - 2 gaca.
Jleknns 2. UudopManinonHas REKLIKA.
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TlapameTpel cBasu B Mosiekyne. Tunbl cBssu. CBS3BIBAIOWME M Pa3pbIXNIAIOMIAE OPOHTAIH.
AByXaroMHble TOMO- M TeleposacpHBIc MOJIeKysbl, OCHOBGI METOHA BAJNICHTHBIX CBA3EH.
I'nGpuanzanms.
Meroy MonexyaspHBIX opOuraned, XAMHYECKas cBA3b B TBEPAOM Tene. CTPYKTypa TBEpPIOro
Tesia U XHMHYECKast CBA3b. MaeanbHble 1 peallbHble KPUCTAIIEL
Tvinb kpreTannoOB, HKOHHBIE U MCTAIMYECKUE KPUCTANbl, HaHOCTPYKTYpHI.

JlabopaTopHblii NPAKTHKYM - 2 yaca, 1 pabora.
1. MeTox BaneHTHBIX cBssell. ['HOpnauszanms AO. UnausuayansHas, tunosas paGota. Lleas
paboter: [lonyvenne npeACTaBNCHHS O METOAAX PAcyeTa IOBEAECHHS JIEKTPOHE B MOJIEKYIIE,
2.Metoa MmonexynApHbIX opbutaneii. Pacuer kparHoctu cpsasu. MuamBuayanbHas, Tnnopas
pabota. lenw paboTer: [lodyueHne NpeacTaBACHHSA O METOAAX PacueTa MOBEACHUS 3EKTPOHA
B MOJIEKYJIE.

Yapasjenue caMoCTOATE/ILAOI paGoToii cryaenTa-_ 1_  wac.

KoHcyapTauyu [0 BHMOMHEHUIO JOMAIIHETO 3a/IaHNs, TOATOTOBKE KOHCIIEKTOB.

Paspen 4. OCHOBBI TCPMOAHNAMMUKH (PH3HKO-XHMHYECKUX POLECCOB
Teopernueckue 3asaTHs (TEKEHN) - 2 wmaca.
Jlexnus 3. MudopmannonHas fNekins.
OcoOCHHOCTH TEPMOIUHAMMUKM KaK HayKd. Xumudeckas tepmoannamuka, OCHOBHBIC TOHATHS.
Tepmoaunamuueckre GyHKIIMA COCTOSAHUs. BuyTrpeHnsis sHeprus.
O0paTuMBble H HeoOpaTUMBble IPOLECCHL. TepMOTHHAMHYECKOS PABHOBECHE.
Ilepoe Hauano tepMoauMHaMuki. Duransmous. 3akon [ecca u ero cneacTsus. Bropoe Hasano
TEPMOJHHAMHKH. JHTPOMNHS.
Tepmopunamuueckne  ycnoBus Jnsi  CAMONPOM3BOJIBHOTO  [POTEKAlldsi MPOLECCOB U
PaBHOBECHOTO cOCTOsIHHs crcTeM. CpobomHas sneprus [ubGca u Tenbmronmeua. TaGnnupl
TePMOJAMHAMHYECCKUX (PYHKIHH.
JlaGopaTopHbIH MPAKTHKYM - 2 yaca, 1___ pabora.
TepMoAMHAMHYECKHE  YCJIOBHA Ul CAMOINIPOM3BONLHOIO  MPOTEKaHUsl  IPOLECCOB.
Wupusuxyansdas, Tunogas padora. Llems paGoThl: NMonyYeHUE HABBHIKOB TEPMOJHHAMHUYCCKUX
pacueToB.
YnpasiaeHne caMoCcTOATENLHON paboToii ecTyAeHTa- 2  yaca,
Koncynprauuy no BEHIOIHEHHIO IOMAIHUX 3aJaHHH H [TOATOTOBKE K JEKIHH.

Pasnen S. OcHOBBI KHHETHKH PHIHKO-XHMHYECKHX CHCTEM
TeopeTnueckue 3aHATHA (IEKUHA) - 2 4aca.
Jlexnus 4 UHdopmanHoHHas neKuus.
OCHOBHBIE TOHATHA, NOCTYNATHl H TPaHHIbl NPHMEHHUMOCTH XHMHYCCKOW KHHETHKH.
OnemMeHTApHBIE H CIOXKHBIC peakini. CKOPOCTb, MOPSAOK M MOJEKYISIPHOCTH XHMHYECKOH
peakLuH.
DHeprus aKTHBALMKH XUMHYECKON peakuuyu u ¢¢ ¢usudeckuil cmblci. Karamus. ®usuucckuii
CMBICII KOHCTAHTHI ckopocTH, OcoOeHHOCTH NPOTEKAaHK peaklUMi B ra3ax, MHAKOCTIX, TBEP/BIX
TeNax Y Ha rpaHuie pasaena das. ['opensie U B3pHIB.
JlaboparopHbiii NPAKTHKYM - 4 yaca, 2 paborhl
I.MeToapl onpeneneHMs KUHeTHUecknx napamerpos. Pemienue 3amau. HMeausmayanbHad,

TUIORAas padoTa.
2 KuHeTuka xuMHueckuXx peakuuii. PaGora B rpynne 3-4 uenosexa, tanosas pabota. [enn
paborol: [lonyueHHe HABBIKOB XMMMYECKHX WCCHEAoBaHui, 0OpabOTKH W HHTEpPIpETaluu

PE3YIBTATOB, MOCTPOLHUS IPAQHKOB,

Yupagpjenue caMocToAITeILROH padoTol cTyeHTA - 3 yaca.
KoHCYIBTalMH N0 NOATOTOBKE K JaboparopHoii paboTe, opopMICHHIO OT4YeTa U OATOTORKE K
NIEKLHHU.

Paznea 6. Xumuueckoe papHoBecue
TeopeTuyeckne 3aHATHA (JIEKITHH) - 2___ waca.
Jlekuns S Uudopmannonnas neknus.
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XUMHYECKOE PABHOBECHE H (DM3MUECKHN CMbICH KOHCTAHTH PABHOBECHS. Hpuaugun Jle-
LTarenbe. KoHCTaHTBI paBHOBECHS. PaBHOBECHE B ra3oBBIX cucTeMax. PABHOBECHE B KUAKOCTAX:
INCKTPOIHTHYCCKAA AUCCOLHALHS] (CTCHCHB N KOHCTAHTaA }IHCCOHI’I&HHH), CUILHBIE U cliadple
SNEKTPONUTEL.  [oHHOE mpoM3BeeHME  BOABL,  BOJOPOIHBIA  NOKA3aTenb, TUIPOIH3.
NMPOM3BCACHUE PACTBOPHMOCTH, (Paz0BEIE PABIIOBECH.
JlaGopaTopHelil NPAKTHKYM - 2 yaca, 1__ pabora.
PacuyeTl paBHOBecHbIX mapameTpoB. Mupusmnyanbnas tumosas paGora. Llens paGorbi:
MOJYUCHUE HABBLIKOB pacyera MOBEJEHHS XHMHYECKHX CHCTEM B COCTOSHHMH pABHOBECHS.
Honyqeﬂne HABLIKOB ONMCaHHS PABHOBSCHLIX CHCTEM € HOMOILIBIO AuarpaMm COCTOAHUS,
Yapapijienue camocrosiTe/ILHOM padoToii cryrenTa- 2 9qaca.
KoncympTanmn o BEINOMHEHUIO JOMAIIIINX 3aAaHHi H IOAFOTOBKE K JIEKIIAM.

Paszaen 7. DaexkTpoxaMuMecKHE NPONECCH]
Tecopernyeckne sanaTus (iekuun) - 2 yaca.
Jleknuna 5 Undopmanuonnas nekums.
PaBHOBECHA B CHCTEME META - MICKTPONUT. CraHIapTHEIA 2JICKTPOIHbLIA H OKHCTUTEBHO-
BOCCTAHOBUTENBHBIA TOTEHIMAN. YpasHeune Hepucera., Taunsannueckuit snement. JC
INEKTPOXHMHYECKOH Leny. XMMHUECKHE UCTOYHUKH TOKA. DICKTPOITI3.
JlaBopaTopHelii NPAKTHKYM - 6 uacoB,____2  paboth.
1. WunueupyanwHas, tumobas pabora. Llens paGorte: Ilonyueume nperncTaBieHus o6
AACKTPOXUMHUYECKHX SIBICHHSX H HABLIKOB KOHYECTBEHHBIX PACYETOR.
2. Onexrponus. JleMoHcTpauuonHas pabora. Llens paboter: Ilonyuyenue npeactapiedus ob
JNEKTPOJIN3E U HABBIKOB KOJHUECTBEHHBIX PACcUCTOB.
YnpasJieHHe caMOCTOATEIbHOM padoToii cTyAcHTa - 3 waca.
KoHCyabTallM¥ NO BHIIOJHEHMIO JMOMALLHETO 3aJaHKs, TOATOTOBKE K NabopaTopHOI
pabote, oOpMIICHHIO OTUCTA.

Paznen 8. Koppo3nonusic nponeccs:
Teopernueckue 3anaTua (Jlekuuu) - 1 yac.
Jiexuua 6. MHpopManuoHHas NeKius
Kraccudukauus XOppO3HOHHBIX — mpolleccoB. Mexanmsmbl  Kopposud. BopopoaHoe
OXpYITYHBaHUE METAILIOR.
JlaGopaTopnbiii NPAKTHKYM - 2 Haca, 1 paGora
Tunel koppo3uu. XUMHYECKAA M IEKTPOXHMHYECKAs KOPPO3US METANIOB, MEXAHH3MBL,
daxTopsl, BIMAIOIIKE HA CKOPOCTE KOPPO3KH, CIOCOOBT 3aIlMTHI
DnexkTpoxuMudeckas Kkopposus. JleMoHcTpauuoHHas pabota. llenr paboThl: nodyueHue
NpeACTaBICHUA O ICHCTBHUH HA METAJUILI AaTPECCHBHBIX Cpell.

Ynpasaenne camocToATeIbHOI padoToii cTygenTa - _ 1 yac.
KoHcyneranuu 1o noarotoBke K fabopatopHol pabore, oQOpMICHHIO OTYETA PELUEHUIO
3anav.

Pazaen 9. AnannTHYeckas XHMHA
TeopeTnueckue 3aHATHS (NEKNHH) - 1 uac.
Jlexknnsa 7, ndopMaiimonnas nexuus.
TeopeTHUecKue OCHOBLI AHATHTHUCCKOW XUMMA. AHANMTHYECKHH CHrHas. XVMHYECKHE H
(DH3UKO-XMMHUYCCKHUE METOMIbI aHAJTH3A.
Jlaboparopnelii IPAKTHKYM - 2 1aca, 1 padora.
1. KauccTBeHHbI! aHAIN3 HA KaTHOHBI ¥ AHHOHBL JleMOHCTpaunoHHas pabora. Llens paboTeL:
[lonyuuth npeacTaBnenuss o0 AHAIMTHYECKOM CHIHAle, BU3YANBHBIX METOJAX aHalH3a.
TonyuuTh HABBIKK ONPEACTCHHS HEKOTOPSLIX HEOPraHHISCKHX BEIUECTB.
VnpapjieHHC caMOCTOATENLHON paborol etyaenTa- 1 uac.
KoncynbTanud 1o NoAroToBKe X Jadopatopuol paboTe, 0GopMIICHUIO OTYETA.

Pazaen 10. BolicokoMoaeKkyasipabie COETHHEHHS
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Teopernueckue 3aHATHR (JIEKUHH) - 1 qac.

Jleknus 8. VHpopmalmoHHas JIEKIus.

Ctpoenne n cBOHCTBA NOJAMEPOB. MeTOAB! NOJIYICHHS TONTHMEPOB

Cunpl Ban-zep-Baansca. Bonopoanas cBs3b.

OpraHuvecKue H HeopraHuueckue nonumepsl. brononumepet
JlabopaTopHbIil NPAKTHKYM - 2 yaca, 1 pabora.
YnpasneHue caMocTosiTe/IbHOI padoToii ctyaeHTa- 1 4agc,

KoHCYnbTALMM 110 NOATOTOBKE K TECTY.

Pazpena 11. lucnepcHble cHeTeMbI
TeopeTnueckue 3ansaTUA (CIEKUUN) - 1 Jac.
Jlekuns 9. Urpopmanvonras nexuys.

[ToBepXHOCTHBIC SIBACHUA U aCOPOLH.

JucnepcHsle ¥ KOJUIOHAHBIE CUCTeMBL. VX knaccudmkalius, CTpOEHUE ¥ CBONCTRA
JlaGopaTopHbplil NPAKTHKYM - 2 vaca, 1____ paGora,
VYrnpasnenne camocroaTeabHoil paboTol cTyaeHTa- _ 1 wac,

KoHcynbTalKK Mo NOATOTOBKE K TECTY.
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[Mpunoxenne 3
K paGoueii nporpaMme IHCUNNNHHBL
«Xumun»

TpynoeMKOCTb OCBOCHMS THCUMTIIHHBE COCTaBAAET 144 wacoB, U3 HUX 51 yac ayAMTOPHEIX 3aHATHI 1 93 YacoB, OTBEASHHBIX HA CAMOCTOSTENBHYIO paboTy CTYIEHTA.

YYEBHO-METOAUYECKOE OBECIIEYMEHHE CAMOCTOSTEJIBHOMN PABOTHI
PexomMennanuu 1o 0cBOCHHI0 AHCUHILIMHBI AJISI CTYAEHTA

Pexovenpalmiy no pacnpensneHnio yueGHOro BpeMeHH Mo BURAM CAMOCTOSTEbHOM paBoTs! U pazaenaM AMCUHMIUIHHb] NPUBEAEHb] B Tabnuue.

KoHTpons ocBoeHHS AHCUMNNWHBI NPOM3BOANTCA B COOTBETCTBHH ¢ [TonoKeHHeM o NOPAAKE APOBEACHUA OPOMEXKYTOUHOW aTTecTauMH cTyAeHToB B TY
«BOEHMEX» um. II. ©. YcTurosa (npuxas pexropa npukas ot 30.12.2013r. Ne 102-¢(0).
DOopMBE KOHTPOAA ¥ KPUTEPHH OLEHHBaHUA NpHBeaeHs! B 1.4 PaGoueii nporpammel 1 B Tlpunoxennu 5 x PaGoueii nporpamme.

Bna patoThl Coaepxanne (nepeyeds BONPOCOR) Tpy ntze::noc*rb, PekoMeHAaUHH
Pasaea 1. OcHOBHbLIC MOHITHS XHMHH

Bbinonuenne nomaukero | CocTaBaeHHe peakinil no TeMe « OCHOBHBIE NIOHATHAY - Cwm. npesenTaunnd. CM. nocobust /5.1, 1/ ctp. 3-20;
3alaHNg 7 5.1,8/ ctp.3-10, 27, 28; /5.1, 12/
BeinosHeune nomawHero | KoauuecTBeHHBIE pacieTh!l MO XUMHUYECKUM PEAKLHAM. " CM. npeseHTaunud. Cum. y4. nocobue /5.1, 1/ ctp. 3-
3anaHud . 20; /5.1, 11/
[ToaroToska & nabopartopHoil | Msyuenue ronpocos 1.1, 1.2, 1.3 5 Cwm. npezenrtauun. Cm. nocodusd /5., &/,
pabore
Odiopmnenne  oryera no | Onucanue HabmoaeHu, COCTaBJeHUe peakuuit, - CM. nocobue /5.1, 8/
nabopatopHoii pabore MPOBEASHHE PaCyYETOB -

Hroro no pazaeny 1 10

Pasxea 2. CrpocHue aToma

[ToaroToBka K NEXLMHH

Uzyuenre Bonpocoe n.n.2.1, 2.2 {tabn. 3.1) Coctaanesne

Cum. npezentauuu. CM. yu. nocobue /5.1, 1/ cTp. 22-

KOHCTIEKTa 10 59; /5.1, 12/
HToro no pasaeay 2 10
Pasnes 3. Xumuueckas ¢aasb
BeinoaKenue noMalinero HMayuenue TeopeThueckoro Matepuana n. n. 3.1, 3.2 (tabn. 3.1). 5 Cwm. npesentawin. CM. y4. nocebne /5.1, 1/ ctp. 63-
3a4aHAs PacueT napameTtpos monekvn metonamu BC u MO. 89;/5.1, 12/
IMoaroroBKa K nexuuvu M3yueHne teopernueckoro Marepuana n. n. 3.1, 3.2, 3.3 (ta6a. 5 CM. npezentauuu. CM. yu. nocobue /5.1, 1 cTp.63- |
3.1) CocTaBnenye KOHCNEKTA 125; /5.1, 12/
HToro no pazaeny 3 10

Pasnen 4. OcHOBbI TEPMOAHHAMHKY HHIHKO-XHMHYECKHX NPOLLECCOB

Beinonsenune noMaiuHero | Pacyer  TemioBoro  3ddexta  peakuuyu.  OnpeneneHue 5 Cu. npesentauun. Cm. yd. nocobus /5.1, 1/ c1p. 128-
3aRaHud HanpapJeHHst CAMONPOK3BONIBHOTO NIPOTEKaHKI peakLiii 162, /5.1, 6/;/5.1, 12/
IToaroToBka K JEK! UMK [NoaroToBka k nekinsm ne sonpocam 4.1, 4.2, 4.3, 4.4 5 CM. yu, nocobue ‘5.1, 1/ crp. 128-162.
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Hroro no pasneay 4 ]

i 10

|

Pazges 5. OCHOBBI KHHETHKH GH3IHKO-XHMHAYECKKX CUCTEM

BrinonHewnne noMalusero

Pacuer kuHETHYECKHX MapamMeTpoB PeakLuy

CM. npesenTauun. CM. yu. nocodue /5.1, 1/ crp. 163-

3adaBud 2 213:/5.1, 12/
IMoarotoska k naGoparoprHoit | M3yueHne reopeTnueckoro Martepuana m.n. 5.1, 5.2 (rabn. 3.1) 5 Cum. nocobue /5.1, 1/etp. 163-213, /5.1, 9/,/5.1, 12/
pabote CocTasneHune KOHCMEKTA J
Odopmnenne  otueta mo | TToctpoenue rpadpuikos, pacueT kodphduudenra Bant-Fodda, 5 CM. npezentauud. CM. mocobus /5.1, 1/,/5.3, 9/
nabopaTopHoii padore 3HEPIHH aKTHBALMH. 7
[TozroToBka K NEKIHH Visyyenue BompocoR n.n. 5.1, 52 (rabn. 3.1) Coctasnenne 5 CM. yu. nocobue /5.1, 1/ ctp. 163-213; /5.1, 12/
KOHCMEKTa
HToro no pasgeny 5 10
Paznen 6. XuMuueckoe paBHOBECHE

Buinonnenue  gomawHero | CocraBneHWe  ypaBHeHHil  ruaponnza.  Pacuer  KOHCTaHT 6 CM. npezentanuu. Cwm. yu. mocodue /5.1, 1/ ctp. 214-
3a0anus PaBHOBECHS. PacueT paBHOBECHbIX NapamMeTpoB 245./5.1, 6/, /5.1, 12/
[loaroToRKa K neKUNH Ioarorosxa k Jekuuam 1o sonpocam 6.1, 6.2, 6.3, 6.4 4 Cwm. yu. nocobue /5.1, 1/ ctp. 214-245.

Hroro no pasaeny 6 10

Paznen 7. JMeKTPOXHUMHYECKHE IPOHKEcehl

Brinosnenue noMawrero | Pacuersl 3C ranbBaHHYECKOTo sneMeHTa. Peuwerue Cwm. yu. nocobue /5.1, / ctp. 256-301: /5.1, 2/ c1p.
3anaHus 32084 MO JIEKTPONH3Y 4 41-43; /5.1, 10/
Ilogroroeka k nadopatopHoit | MayueHue TeopeTuveckoro marepuaia . n. 7.1, 7.2 n 7.3 (tabn. -\ Cu. onucanue nad. pabotsl, yu.nocobue/5.1, 1/ crp.
padoTe 3.1) J 256-301: nocobus /5.1, 2, 10/, /5.1, 12/
Odopmnenne  otveta nmo | Onucanue HaGAKAEHNI, COCTABAEHHE peakUHH ” Cwm. onucanue naboparopHoii pabotsl. /5.1; 10/
nabopatopHoit padoTe °

Hroro no pasgeny 7 10

Pa3pen 8. Koppo3siionHbIe npouecchl

BhinonsHe nue NOMALIHETO | INEKTPOXUMHYECKas Kopposna. CocTaeliesne peakumi 5 Cu. npeseHtaumi. CM. yu. nocabue /5.1, 1/ ctp. 308-
3alaHns 326. CM. nocodue /5.1, 2, 10/, /5.1, 12/
Tloarotoska k naGopatopHoit | M3yuenue teopethueckoro matepyana . n. 8.1 n 8.2 (Tadn. 3.1) 5 Cm. npezentaunu. CM. y4. nocobue /1/ ctp. 308-326.
pabote - Cu. nocobue /5.1; 2, 10/,
Odopmnerne ot4eta 0o | Onuicanue HabIOREHUH, COCTARNEHUE PeaKLuii o CM. onucakue nabopatoproit padorsr /5.1, 10/
nabopatopHo# pabore

WUtoro no pasnesy 8 6

Pazgen 9. AvannTH4ecKas XHMHA

Toarorosxa k 1abopatopHoii | M3y4enue TeopetHueckoro Matepnana i, n. 9.1 u 9.2 (tadén. 3.1) 3 CM. mpesentaiun. Cu. yu. nocobue /3.1, 3/ crp.18§,
pabote 44-46.
Otopmnerue ort4eTa no | Onncanne HabnomzeHud. PacueT KOHUEHTpaung 3 CM. onucaxne naGopaTopHoi padoThl B yu. nocoduu
NabopaTopHoii paboTte /5.1, 3/ c1p. 40-42

HToro no pazaeay 9 6

Paznes 10, BeicOKOMONEKYASAPHBIC COCOMHEHMSE

[TooroToBKa k NEKUHH Usyuenue BonmpocoR n.. 101, 102, 103 (tabn. 3.1) 3 CM. nocobue /5.1, 5/. CM. HATEPHET-PECYpeHl, B T. .

COCTaBNEHNWE KOHCTIEKTA

/5.3, 3/

21




IloaroToska k Tecty

Hzyuenne Bonpocos n. n. 10.1, 10.2 (tabn. 3.1)

W

Cw, npezentauuu. CMm. nocabue /5.1, 5/. Cwm.
WHTepHET-pecypebl, B T. 4, /5.3, 5/

Htore ne pasgeny 10 6
Paznen 11. iucnepcHbie eUCTEMBI
[TonrotoBka k nekuuu H3yyenne sonpocor n. m. 11.1, 11.2 (Ta6n. 3.1) CocTaBaeHue 3 CM. npezenTauun, CM. HHTepHET-pecypesl /5.3 1, 3,
KOHCTEKTa 5/
CM. y4. nocobue /5.1, 4,7/
IMoaroroska & TECTY HUsyyenue rompocos n. 0. 11.1, 11.2 {rada. 3.1) 2 CM. npesenTtauun. CM. HHTepHET-pecypeel /3.3 1,2/
CMm. yu. nocobue /5.1, 4/
Hroro no pasaeny 11 5
BCEI'O: 93




Mpunoxenne 4
K paboueil nporpamme ANCUMAIHHDI
«Xumise»

MeTtoanieckne ykasaHusa AJI 06y920MUMXCH 10 OCBOEHHIO NHCUHIIJIHHBI

Buna yueGubix
3aHATHHA

Opranunsauus ASITETbHOCTY CTYACHTA

Jlekuns

Ynpexaaii KOHCHCKT NeKIUH K0KeH OBITE COCTABIEH C MCIONB30BAHHEM
PEKOMCHAYEMBIX [OCOOMH M HECKOIBKMX MHTEPHET-HCTOUHNKOB. OH AOIDKEH
COJIEPI)KATh KPAaTKOE M3JIOKSHHE BONIPOCOB II0 TCME pasacsa.

B nponecce kOHCTIEKTHPOBaHMs HEOOXOANMO OCTaBb MECTO JUIS JOHOJHEHHI.
BaMy 10JKHO GbITh OTMEWEHO TO, YTO TpeGyeT pashiCHEHHi. 3anuch BejnTe
CBOMMH C/IOBAMM, 4YTO MNOMOMKCT Jy4lUEMY OCMBICJICHHIO 1€KCTA, KpaTKo,
CXEMATH4IIO, [OCIEAOBATCIBHO (DHKCHPOBATE OCHOBHBIE 110/10KEHH, BEIBOIHI,
GopMyAUpOBKH, OOODUICHHS; 1I0MEYATE BAXKHBIC MbIC/IH, BBIAEIATH KIIOUEREIE
cioBa, TepMUHLL. [IpoBepka TCpMHHOB, MOHATHI C TOMOIIBIO HIMKIONEAMI,
CIIOBApeH, CHNPAaBOYHUKOB ¢ BHNIMCHIBAHHEM TOJKOB3HHH B  TeTpalb.
Pexomenayerca o0603HauuTb BOTMPOCE,, TCPMHHBI, Marepuasn, KOTOpHIi
BBI3BIBACT TPYAHOCTH, COPMYTHPOBATE BOMPOC H 3a/aTh HPENOAABATENO Ha
nekuuH. Ha ayIMTOpHOM 3aHSTUM CONEP)KAHHE KOHCIEKTa HeoOXOoaumo
JONOJHATL, MAaTEPHANAMH JICKIIHH,

Jabopatopubie
3aHATHS

Homaiinwe 3a1anns HEOOXONMMO BBINONHNTL PYKOBOACTBYSCH YKa3aHHAMH
IpenoaBatellss ¥ HCIONb3Ys PCKOMEHAYEMYKO NHTepaTypy. MeToanueckue
yKasaHHs 1O BBIMOJHCHHIO jJaboparopubix pador «OCHOBHBIE KJIAcChHI
HEOPTaHHYECKUX COCAHHCHHI» H «KHHETHKa XuMHYEeCKMX peakumiin,
«AHaUTHYECKAsT XHUMHS» MOXKHO B3ATH B OubOnuoTeke. Metoaunueckue
yKasaHus 1o paboraM «3NEKTPOIN3» U «DNEKTPOXUMHYECKAs KOppO3Us»
Haxoaates B coctase Y MK M B MHTepHeTe B CROOOAHOM JNOCTYHE.

Iloarororka k
IK3AMCHY

IIpy mOATOTOBKE K JK3aMEHY HEOOXOAUMO OPHEHTHPOBATHCS HA KOHCIEKTEHI
NEKUHH | peKOMEHAYEMYIO NHTEpaTypy. Boupocs! ans 11014roToBKH HAXOAATCSH
B ntocobuu /5.1, 2/ «Bonpoch! U 3amanus no XuMumu»

HEPEYEHDL TEM 3AJIAHUIA
(o suaam CPC)

[lepeyes AOMALIHKUX 3a4AHMH:

A ol o e

OCHOBHbBIE TOHATUS

KonuyecTBeHHBIE pacyeThl

OCHOBBI TCPMOAMHAMHKH (PU3UKO-XUMUYECKHX MPOLECCOB
OCHOBLI KHHETHKH (PU3HKO-XHMHHYECKUX CUCTEM
XHUMHYECKOE PABHOBECHE

Koppo3uoHHbIE poneccht. HeKTPOXHMAYECKHE TIPOHECCH!
XHUMHUYECKAs CBI3b

[Tepeuens sabopaTopHbiX padboT

DB W

OcHoBHble TOHATHSA (OCIOBHbIE KJIACCHE HCOPTAHMYECKUX COCTHHEHHI )

OcHOBBI KHHETUKH (PU3UX0-XHMHUCCKHX cucTeM (KHHETUKA XUMWUSCKHX PEaKImi)
Auanutrueckas xumus (KauecTBEHHBIH aHaNu3 HA KATHOHBI)

DINEKTPOXUMHYECKUE Mpoecch (DNeXTponus)

Koppo3noHHbIE npouecchl (DNeKTPOXUMHUYECKast KOppo3us)
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Mpunoxenue 5
K padoueil nporpaMme ANCUHTTHHBE
«Xumun»

PQOHADbLI OHEHOYHLIX CPEJACTB

OuenuBanne yposus yueOHbIX NOCTHXKEHHH CTYJICHTA OCYLUECTBISETCS B BHJIE TEKYILEI O,

pyOeKHOTO ¥ TNPOMEKYTOUHOro KouTpons B cooteercteuu ¢ [IOJIOXKEHUEM o nposenenun
TEXYINETO KOHTPOJIA YCIIEBAEMOCTH U NPOMEXKYTOUHOH aTtTecTalnuu ctynedtos BI'TY «BOEHMEX».

@OHIB! OLIEHOYIILIX CPEJACTB, HO3BOJMIOMINE OLCNWUTE PC3YJIbTATEI O0yueHHs MO JAHHOMH

JHCUHIIINHE, BKNOYAIOT B cels;

KOMIIJIGKT 3aJaHui mo pasfieny «OCHOBHBIC IOHSITHS» — 25 BapuaHTOB IO 3 3aaauu, B
3NEKTPOHHOM M PaclleyaTaHHOM BHJe HaxoaaTes B cocrase Y MK,

KOMIUICKT 3aiaHuil 1o pasaeny «KomuuecTBeHHBIE pacueTsi» — 25 BapHaHTOB 1Mo 2 3ajadd, B
JIEKTPOHHOM M PaCcNeyaTaHHOM BHAE HAXOAATCA B cocTane YMK;

KOMIIIEKT 3alaHuii o paszeny «OCHOBb! TEPMOAMHAMUKH PH3MKO-XHMHYECKHX IPOUECCOBY —
25 BapHaHTOB N0 3 3a4a4H, B IEKTPOHIOM H PAaCICUaTaHHOM BUAE HAXoaATcs B coctase YMK;
KOMITIEKT 3aJIauiii 1o pasgeny «OCHOBBI KHHETHKH (PUBHKO-XHUMHUYECKMX CHCTEM» — 25
BAPHANTOB 1O 3 3aa4H, B 3JICKTPOHHOM U paclcyaTaHHOM BHUE HAX0AaTes 8 coctae YMK;
KOMIOJICKT 3aJlakuit 1o pasfieny «XHMMHUYCCKOC paBHOBecHe» — 25 BapuaHToB Mo 5 3amad,
3JIEKTPOHHOM U pacliedyaTaHHOM BUJe Haxonsices B cocrase Y MK;

KOMILIEKT 3a7alluil No pazaeny «OIeKTPOXUMHUUECKas KOppo3ua» «l aJbBaHHYECKHH JICMCHT.
DNeKTponu3» — 25 BapHaHTOB 110 6 3aa4, B SNEKTPOHHOM M PaclicuyaTaHHOM BH/E HaXOJSTCH B
cocraBe YMK;

KOMIUIEKT 3afaHMi No pasgeny «XuMudeckas cCBa3b. Pacuer napaMerpos cCBsi3u» — 25
BapHAHTOB 110 3 3a/1a4H, B YMCKTPOHHOM H pacncyaTaHHOM BUJIE HaX0oAATcs B coctaBe Y MK;
1abJIoHBI OTYETOB 110 J1aDOpaTOpHBIM paboTaM — 5 IUT.. B NIEKTPOHHOM H paclieyaTaHHOM BUAE
HaxoaaTcs B coctape YMK,

TCCTOBBIC 33/IaHUA pacnieyaTanbl, HaxoaaTes B coctase Y MK.

Bcee 3ananus 1 wabiioHs! B ONHCaHUS Ja00paTOPHBIX PaboT BHIZAIOTCA CTYACHTAM Ha 3aHATHAX.
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[TacnopT roBAa OLEHOYHBIX CPECTB
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1] 1 Paznen 1. OcHoBuble NOHATHA XAMHAH 18 8 8 10 10% Bonpock! rpu 3awure n/p,
: BBIIOJIHEHNE AOMALLIIETO 3a/JaHHUs
Pazaen 2. CrpocHue aToma 14 4 2 2 10 10% OK3aMeHal(MOHHBIE BOTIPOCHI,
2 BOTIPOCHI TIPH 3alATE JI/p,
BBINOJTHEHHE JOMAINBETO 3aJaHus!
Paznen 3. XumMuueckas ceaib 14 4 2 2 10 10% Dx3aMeHalHOHHbIE BOIPOCH,
3 BOIIPOCLI TIPH 3ALIUTE JI/P,
BBLINIONHEHHE JOMADIHETO 3a/1aHHs
° 0
] Passiet 4. OcHOBbI TePMOAHHAMEKH 14 4 2 2 10 10% JK3aMeHalHOHHEIC BONPOCHL,
BOMPOCHI IIPH 3aIHTE /P,
PHIHKO-XHMHYECKHX NPOUECCOB )
BBLINOJTHEHHE JIOMAIIIHErO 33 0aHUs
Paspen 5. OcHoBbl KHHeTHKHM $u3uko- | 16 6 2 4 10 10% OK3aMeHanMOHHbBIE BOBPOCHI,
5 | xumu9ecKux cHereM BONIPOCK! IPH 3allATE /P,
BBIIOJTHEHYUE IOMAIHENO 3a/(AaHHUS
L) 2
‘ Pasen 6. XuMuueckoe paBHoseche 14 4 2 2 10 10% DK3aMEHAHOHHBIE BOTIPOCHI,
BONPOCHI NIPH 3aiuTe 1/p,
BBUTOJIHCIIHE AOMAIIHCTO 3aAaHU
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* o
Pasznen 7. JneKTpoxumMuavecKkne 18 8 2 6 10 10% JK3aMEHALIAOHHBIE BOTIPOCHL,
7 | mpoumeccr
BOTIPOCHI MIPH 3aLIMTe J/p,
BHIIIOTHEHUE JOMALIHErO 3aJaHus
Pa3nen 8. Koppozuonnnie nponecch 10 4 2 2 6 10% DK3aMeHALMOHHBIE BONPOCH,
8 BOIIPOCH! IIPH 3aIMTe /P,
BBINIOJIHEHUE JIOMALIHEro 3a/laHus
0
o Pasznen 9. ABanMruyeckas XHMHs 9 3 1 2 6 10% SK3aMCHALHOHHBIE BOMPOCH,
BOIIPOCHI TIPH 3alLUTE I/
Paspne . ; o
aen“.rl IOHfblcoxomoncKynapllble 9 3 1 2 6 5% T ——
10 | cocAmuen BONPOCH! TIPH 3aIMTe 11/p,
BOTPOCHI TECTA
Pas . . o
. e 11. JucnepeHbie cCHCTEMBI 8 3 1 2 5 5% IK3aMEHALHMOHHBIC BOTIPOCHI,
BOIMPOCH! IIPH 3aLuTe 1/p
144 51 17 34 93 100%

BCEIo no AMCUUNJIMHE:

26




Kpurepnn ouenupanus
Jomawmuue 3aganusa

Pewienns JoMamlHUX 3agaHdil IXPEACTaBIAIOTCS B pyxomucHOl (opme. Kaxoe momaliHee
3afalue COOepKuT o1 2 10 5 3anay.

I[omaun-me 3a/laHuA OUCHHUBAIOTCA 10 CUCTEMC <«G3auTCHO» MK «1i€ 3a4TeIIo»
— NpaBHJIBHOC PCUICHHE BCEX 3aJa4 YAOCTAHBACTCS OLIEHKH (3a4TEHO»

— Jomammee 3agaHue nomkno GLiTh A0padOTAHO MPH HENMPABHILHOM pELISHUH XOTA Obl OJHOM
331441 MW HEOPEHKHOM BBITIOTHCHMM 3a/1aHHSI,

JlaboparopHnre padors:

Ortuer nmo yaboparophoil paboTe NPCACTARNIACTCA B PYKONHCHOM HJIM IIE4aTHOM BUJE B
(popmate, npeaycmOTpeHHOM 1abNIOHOM OTHeTa Mo JabopaTopHoi pabore. 3ammra oT4eTa IPOXOIMT
B (hopMe J0Knana CTyAeHTa MO BHIMOIHEHHOH paboTe U OTBETOB HA BOIIPOCH IPENOAABATENS.

B ciuyvae ecnu oopmieHHe OTHETa W IIOBEJCHUE CTYAEHTA BO BpPeMs 3allUTH COOTBETCTBYIOT
yKa3aHHBIM TPeOOBauMsIM, CTYCHT NONYUACT MAKCHMAaNbHOE OLEHKY «3a4TEHOY.

Oryer He MOKeT ObITh MPUHAT H NOANSNKUT 10PabOTKe B Clyyae:

~  1neOPCIKHOTO BHITOIHCHH,
- OTCYTCTBHS HEOOXOAMMOro rpahrueckoro MaTepraa,

- HM3KOro KauecTna rpaduueckoro marepuana (HesepHbiil BRIGOP MacinTaba yepresxeii,
OTCYTCTBHE YKa3aHHs1 CAVHHIL U3MCPCHUS HA rpadHKax),

- HeBeplO HAMCAHHLIX PEaKIMH, OTCYTCTBHS ONUCAHKs HAOTIOACHUIA,

~  OTCYTCTBHS HCOOXOIUMBIX Pa3/ieios,

— HEKOPPEKTHOH 0OPalOTKU Pe3ysbTaTOB U3MEPEHHH.
Tecr
Tecrosbie 3ananust YAOCTANBAIOTCA OUEHKH «3a4TCHOY IPU NPaBUBHOM BRITIONMHEHUH 75% 3anaHuil.
IK3aMen

[To mucunnnuHe «XAMUS) B KAYECTBE TTPOMENKYTOYHOH (POPMBI KOHTPOIA 3HAHHI
npeaycMoTpen 3k3aMeH. K sx3aMeHy N0MYyCKaOTCs CTYAEHTL], KOTOPHIE CAANH OTUYETHI K
nabopaTopHbIM paboTaM, ToOMAITHUE 33aHNd, IPEAYCMOTPeHHBIE pabodeit mPorpamMmoi,
HOJrOTOBUIN KOHCIEKT N0 JUCIKIUINHE B COOTRETCTBUHU C TEMaMK KYPCa H YIOBJICTBOPHTENBHO
OT8ETHIH Ha BOTIPOCHI TeCTa.

DK3aMeH MPOBOANTCA B yCTHOH opMe 1o Guetam Wiy BONPOCaM, BEUIAHHBEIM
npenogasareneM. CTyAeHT AQDKEH TOXTOTOBUTh, MONB3ysCh KOHCIIEKTOM, COCTABIEHHOM IO
MaTepHaiaM Kypca, OTBET Ha TPH BONIPOCA, IPEANOKEHHBIX B OHIICTE,.

O1icHKa KOTAMUYHO» CTABUTCA, €CIHM OTBET NOHBIN H IIPABUIILHBIA HA OCHOBAHMM H3YYEHHBIX
Teopuil B paMKax NporpaMMul Kypca. Martepuan U3nokKeH B ONPEACTCHHON JTOTHYECKOM
nocieA0BaTe IbHOCTH. [1pK 0TBeTe Ha JOMONHUTENBHBIE BONPOCH CTYACHT [OKA3al 3HAHUE OCHOBHBIX
MOLATHI, 3aKOHOB XMMHH, 3HaHHF O NEPHOANYECKOH CUCTEME 3MEMEIITOR, TOHUMaHKHE
TEPMOJTAHAMUKH H KHHETHKY XHMHYECKAX PeaKuuii.

OLEHKA «XOPOUIO» CTABHTHCA, €CIIM OTBET TIOJIHBIN U MIPABHIbHBIN 114 OCHOBAHHH U3YYCHHBIX
TEOPHUH, [IPH STOM JOIYIIEHE! HeCYIIECTBEHHbBIE OIUHOKH, HCNPABIEHHLIE MOCIE HABOAALIMX BOIIPOCOB
npermojasarens. [pu oTBETe A AOTIONHUTCIBHBIC BOMPOCH] CTYACHT UEMOHCTPUPYET NOHUMAHNE
OCHOBHOTIO cofiepikanus yaebHoro Matepuana. CTyaeHT cBoboaHO OpUEHTHPYETCA B MaTepHATe,
H3J0KEHHOM B KOHCIIEKTE.,

OneHxa «yJOBIETBOPUTEBHO» BRICTABAACTCS, €CNM CTYAEHT OOHAPYKUBAET 3HAHAE U
NOHUMAIIHE MATEpHANa KYPea, HO HaJIAragT MaTepUa HEmoio H IOMYCKaeT CyIeCTBENHBIE OLINOKY
B (JOPMYIIMPOBKE XMMHUCCKUX 3aKOHOB H [IOHATHH. OTBET Ha AOMOJHUTCILILIE BOIPOCH BBI3EIBACT Y
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3K3AMEHYEMOro 3aTPYAHEHUS WM COACPIKHT O1UMOBKH, KOTOPBIE OH MOXET WCTIPABUTE NOCHE
HABOJAIIMX BOIPOCOB.

Onenka «HeyLOBNETBOPUTENBHOY BRICTABIACTCA, €CIIU 11PY OTBETE OOHAPY)XEHO HEMOHUMAHKE
OCHOBHOTO colepKaH!sl y4eOHOTO MaTepHana WK AOMYIUEHB! CYIECTBEHHEBIE OLIIUOKH, KOTOpPhIe
ytlaumﬁca HC MOJKET HCIIPABHTD HIpU HaBOOALINX BONpOCax npenonaBaTenﬂ.

Hpumenanue. Cymecrseqnbie OITMOKH CBA3aHbl ¢ HIOCTATOUHOH NTyOUHOH U
OCO3HAHHOCTBIO OTBETA (HAIIPUMED, CTYACHT HEMPABUIILHO YKA3a/1 OCHOBHLIE NPU3HAKYA NOHATHH,
SIBNEHMI, XapaKTepHbie CBOHCTBA BEHIECTB, HEIPABUIBHO CHOPMYNNPOBAN 3aKOH HIH HE CMOT
NPUMEHHTh TEOPETHYECKHE 3HAHUA Ui OOBLACHEHKS U [PEACKA3aHUa ABACHUHA, yCTAHOBACHHU
NPUYHHHO-CAEICTBEHHBIX CBSA3€H, CPABHCHUS H KAacCcH(PHUKAINK SABIeHHH U T. I.). HecylecTBeHHbie
OLUOKK ONpefesIoTCs HEMOMIHOTOH OTBeTa (HanpuMep, YnyueHre u3 BUja Kakoro-nubo
HexapakTepHOro (hakTa py OMUCAHWU BCILECTRA, npouecca). K HUM MOXCHO OTHECTH OTOBOPKH,
OIMCKH, JIOMYILCHHBIE 110 HEBHUMATENBHOCTH (11anpUMEP, B YPABHEHUH PCAKLUMH B IOJTHOM HOHHOM
BHJIC Jl0MylIena oua olndKa B 0003HAUSHHH 3apa/ia HOHa).
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Hpunoxcnne 6
K paboyeii nporpaMme AUCUHNAHHDI
«Xumun»
CIIPABKA
o uaanuun B 6ubmorexe BI'TY «BOEHRMEX» um, JI.P.Yernnopa yuebuoii anrepatypsl
(cnpaBKa sBAAETC] HEOTHheMIeMol JacThio Y MK aucuummiiie)

1. Haumenopanue QACHUIUTUHEL Xnumus

2. Kadenpa: A2 «TexHONOTHS KOHCTPYKIMOWHBIX MATepUANOB W MPOU3BOACTBA PAKETHO-
KOCMUYECKOH TEXHUKU

3. Tlepeueur ocnopno y4eOHOH nuTepaTypsl (aBTOpHI, Ha3BaHMe, HaTuude Ipuda
Munobpazosanus, YMO, HMC, apyroro MUHHCTEpCTBA WM BEIOMCTBA, BBIXOAHBIE HAAHHBIE,
KO;IMYECTBO 3K3EMIUISPOB);

1. Kucenés, Anexceil Ilerposuu. Ocnorpt obwelt xumun [Teker] : yueGuoe nocobne {fuis
By308] / A. I1. Kucenér. A. A. Kpamersunaukos @ bI'TY "BOEHMEX" um. JI. ®. Yctnaosa. - CHO. :
[6. u.]. 2012, -~ 337 c. : rpad., cxensl, Tada. - budanorp.: ¢. 333-334, - KoHTPOIL. BOTIPOCH: B KOHIIE
rias. - ISBN 978-5-85546-703-1.

Kucentn. Anexcell fletpopuy. OcHoBnl ofwell ximum | IekTponseii pecype] © vuedHoe
nocodue s syzor] / A, Tl Kucenér. A, A, Kpamenpunuxos ; bI'TY "BOEHMEX" um. J1. @,
YeTunosa. - HeKTpoH. Terctrosble gag. - CII0. ¢ [6. u.]. 2012, - | a1, weerk. auck : rpad., cxemsl,

ISBN 978-5-85546-703-1.

2. Bompocer ¥ zatanua no xumuu [Texer] @ [yuebnoe mocobue juist Bysos| / BITY
"BOEHMEX" um. JI. ®©. Yeruuosa ; cocr. A, A, bapynud {n ap.. - CII6. : |6. u.], 2016. - 27 ¢. -
Cocr. ykas. na 06opote 141, mcra. - budauorp.: ¢. 26,

Bonpocw # 3anaHds Mo NXHMHH [ exrpoinisii pecype] @ [yuebunoe nocobue juis 8y30B| /
BI'TY "BOEHMEX" uM. J1. @, Yetnaoea : coct. A A bapynun {1 ap.]. - DAEKTPOR. TEKCTOBBIE [1aH.
- CIie. @ [6. m]. 2016, - 1 210 skecTk. IHCK. - INCKTPOH. Bepeus  ned. nyOiuKanmm
Wib_servericlrestelr02443.pdf - Coct. ykas. wa odopore tir. ueta. - budnaorp.: ¢. 26.

3. Jlebener, Buxrop Hukosaenwyu. Anasmrudeckad Xumust [ Texker] @ yvuebSHO-IpaKTHYCCKOE
uocodue |11 Byzon| / B, H. Jlebenes, A. A, @atuna ; BI'TY "BOEHMEX" um. JI. @. Ycrunosa. -
CI16. : [6. u.], 2014, - 60 ¢. : rpad., tabn. - budamorp.: c. 6¢. - 3anaun: ¢. 53-58. - Kowrrpossnsie
sorpocol: ¢, 58-59. - ISBN 978-5-85546-811-3.

JleGenen, Buxrop Hukonaesud. AHaMTHYCCKas Xumuda {DNeKTponHbIM pecype] @ yacdHO-
npaxkTHueckoe nocodue [ Bysos] / B. H. Jlebeens. A. A. @atnaa ; bUTY "BOEHMEX" um. J. ©.
Yeruuosa, - daexrpon, texcrobbie gaw. - CTI6. 1 [6. w.]. 2014, - | an. wecrk. auek : rpad., 1ab.. -
Dnexrpou. sepeust ned. nyGavkanuu Wib_serverelrestelr02062.pdll - BubGimorp.: ¢. 60. - 3anaun: ¢.
53-58. - Konutp. sonpocsr: ¢. 58-39. - ISBN 978-5-85546-811-3.

4, Kucenén, Ancxeeit [erponny. TTorepxHOCTHEIE SBNEHUS 1 crepeHbie cuetems [Texcr] :
yaeGHoe nocobue [ans sysos} / A. Il Kncenge, A. A. Kpawennnnnkos, A. A. @aruna : BITY
"BOEHMEX" um. I ®. Yerauosa. - CII6. @ 6. u.], 2014, - 42 c. : rpad., cxembl. 1abi. - budmiorp.:
c. 41. - Koirrp. somp.: 8 xoule riian. - ISBN 978-5-85546-818-2.

Kuceaés.  Asnekceil  lletpornd.  [TOBCPXHOCTHBIC  ABNCHWS W IMCTIEPCHBIC  CHCTEMbL
[Saextpounsiii peeype] : yueSnoe nocobue [aus Byson] ! A. 1L Kuceads, A, A, Kpawennunukos, A.
A, @aruua - BITY "BOEHMEX" nv. . ©. Yerunosa. - Duekrpos. Tekcrosbie gan. - CIG, @ [6. u.].
2014, - 1 a1 sxcetk. Amck : rpad.. cxempbl, 1all. - DIEXTPOH. BepcHs yed. uyOIHKauuu
Wib_serverielresiclr02150.pdf. - bubauorp.: ¢. 41. - Kowrp. Bonp.: B kosne rmas. - ISBN 978-5-
83546-818-2.

5. Bapynuu. Anarondit Axarosibesid. Bricokomoiekynspanie coeannenns [Texer] : yuedioe
nocoGue st Bvzon] / A. A, Bapyaun, JI. C. Mac1oGoes, A. A, @arnna : bI'TY "BOEHMEX" av. J1.
®. Vetunora. - CI16. - [6. w.]. 2013, - 59 ¢, : cxevpi. a0 - Banpochi: ¢. 49-58. - [SBN 978-5-85546-
867-0.

Bapyuun, Anaronuil AHaronnesny. BLICOKOMONCKYLAPHDLIE COCHUHEHHS [DiexkTponnbIi
pecype] : yuedHoe nocodue [ vy3oB] / A, A. bapyrnu. Jl. C. Macnoboes, A. A. Matuna @ bI'TY
"BOEHMEX" #m. J1. @. Yerunoa. - Dackrpod. Tekctonnle aafd. - CI16. 1 [0, 1], 2015, - 1T om keeTx.
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ANCK © CXeMDL, Tall. - DICKTPOH. Bepchs ey, myomrkarw \Wib_serverielresielr02240 . pdf. - Boupochr:
¢. 49-38. - ISBN 978-5-85546-867-0.

6. bapyuun, Awuaroxnit AnavonveBnu. Tepmouamuuecxne pacuérer {Texer] 1 yuebuoe
nocodue [nas sysor| / AL AL bapyaun. JI. C. Macnotoes ;: BITY "BOEHMEX" um, 1. ®. Yeranosa.
- C116. < [6. 1], 2016, - 24 ¢. - bubanorp.: ¢. 23. - ISBN 978-5-83546-923-3,

bapynnn. Anatoanit AxaronbeBud. TepMoruHaMuucckme pacyErnl [sexTpoHHblt pecype]
vuebnoe nocodue [and syson] / Ao AL bapynun, J. C. MacioBoes ; BETY "BOEHMEX" um. JI. ®.
YCTHHOBA. - NIEKTpos. 1ekcroBhie aau. - CII6. @ |6, n.j, 2016, - 1 an. secrk. auck, - DIEKTPOH.
Bepenst nied. nyomakanmn \lib_server\elresielr02288.pdf. - budmuorp.: ¢. 24. - 1ISBN 978-5-85546-
923-3.

7. Kncendn, Anexceit [Terposia. Ousnycckas U kondomwimas xumus [Texer] @ nabopatopasii
npaktiukyM {ang ryszosj / A. Il Kucenér. JI. C. MacioGoes ; BI'TY "BOEHMEX" wwm. JI. ©.
Yerunosa. - CTI0. ¢ 6. m.], 2011, - 82 ¢, @ rpad.. Tads. - budauorp. B korue 4. - Konrpos. Bonpocwr: B
KOHIC ™,

Kuceaén, Anekcelt llerposuy. Muinueckas 1 KOLIOMABAS XUMIs [Daexrpounsiit pecype| :
JadopaTopHeii npakTURYM [uts Byz0B] / AL 1. Kucenén, JI. C. Macio6oes ; BI'TY "BOEHMEX" uwv.
L ®. Yerunosa. - Dnexrpon. vexetosbie gan. - CIIO. ; [6. n.], 2011, - 1 an. wecTk. anek : rpad., Tada.
- DNeRTpoH. Bepest ued. nyonuiauuu \Wib serverelres\elr(01691.pdf. - BuGanorp. B konue 4. -
KoHTpOT. ROTIPOCH: B KOHIIC Y.

8. bapynns, Anmavomnii AwWatoancBny. OCHOBHBIC KIACCLI HCOPIAHWUYECKUX COCTHHCHHIT
[Texer] : naboparopuwiil mpakmukys [ans sByzos] / Ao A. bapyuun, B, H. JlebGencen, A. A. @artuna :
BI'TY "BOEHMEX" um. 1. ©. Yerunosa. - CIID. : [6. u.]. 2016. - 30 ¢. : taba. - bubnuorp.: ¢. 29, -
UHpui: ¢, 23-29.

bapyunn, Amnaroanii  AHatoneCBHY. (CHOBHBIC KIACCHL HEOPraHHuUCCKIX — COC/THHCHUI
[‘FckTpouss pecypel @ aadopaTopHbii npakTuryy {ana Byaosl / A, A. bapynun, B, H. JleGenes. A.
A, Garyna - bETY "BOEHMEX" um. I, @. Yernnora. - 3iekrpon. 1rekcrosbie gan. -~ CHO. © 6. u.].
2016. - 1 9. KecIK. Jaumck ¢ Taba. - DISKTPOH.  RepCHA Meu. NyOIHMKAMM
Wb serverielres\elr(32460.pdf. - budmnorp.: ¢. 29. - lpua.: ¢. 23-29.

9. Kucenés. Anekceit Terposuy. Kunetuka xumivecknx peakuuit {Texcer| @ saboparopuptil
npaktuxyM [st syzos) / AL IL Kucenés. B. H. Jledeyen. A, A, ®aruna ; BI'TY "BOLEIIMEX" unm. J1
&. Yerunona. - CIIG. @ [6. 1.], 2016. - 19 ¢. : rpad.., Tabn.. obp,

Kucenér., Anckeeti lletpopuu. Kunueraxa XUMHYECKUX peakuiil [DIeKTpoBHRH pecypef :
naboparopubiit npaktukyM [ang Byzoe] / A. [T Kncenés, B. H. Jlebener. A. A. ®artuna : BI'TY
"BOEHMEX" um. J1. ®. Yerniosa. - Ditekrpoil. rekcrosbie Aad. - CTI0. : 6. n.], 2016. - | 31, xecTK.
auck : rpad., tabi., 06p. - DrexTpon. repeus ned. mybnnkanun Wb server\elres\elr02468.pdf.

10. Bapyunu, Anaronuit Aaronbesuu., Kopposng meramaor [Texet] : yueGuoe nocobue (s
Byzo8] / A. A. Bapynun, B. H. JleSenes, JI. C. MacnoGoer ; BI'TY "BOEHMEX" nm. JI. ®.
Yerugosa, - CII6. ¢ {6, w]. 2017, - 36 ¢. ; cxevwl. rpaf. - budnyorp.: ¢. 19. - Bonpocer s
camokoaTposs: ¢. 19. - JIad. pad.: c. 20-35.

Bapynun, Anarommii Anatoaseeui. Kopposua MeTation [DnexTpoussiii pecype} : yuedroe
nocodue [a1as By308] / A. A. Bapynun. B. H. JleGeaes. JI. C. MacnoGoes ; BI'TY "BOEHMEX" um. 1.
®. Yerunosd. - iektpon. texcronbie gai. - CNG6. 1 [6. 1], 2017, - | 21, skecTR. AUCK © cXeMbi, rpad. -
“YaeKTpoH. Bepeus rned. nydmukanuu Wib_server\efresielr00071.pdf, - buGanorp.: ¢. 19. - Bonpocs
AN caMOKORTpons: ¢. 19. - JIa0. pab.: c. 20-35.

11. Kucexés, Anckeeit Herpopuu, Crexnomerpryeckue pacuérhl [Texcr] @ upaxrsqeckoe
nocobue [nns Byzos] / A. TL Kuceaés, A. A. Paruua, A. A. Bapyuun : BITY "BOEHMEX" um. [{. .
Yernnosa. - CI16. : [6. w.}. 2017. - 30 ¢. : 7aba. - bubamorp.: ¢. 29. - [Tpunar. coxpanl.: €. 3. - OTBETH
Ha aaaqu; ¢. 29,

Kucexgs, Anckceil INerposny. CrexHOMETPHUCCKHE pacuérbl [DAEKTPOHHBIR  pecypc]
npakraueckoe ynocobue [ sysos| / A, IL Kucenés, A A. Qaguna, A. A. Bapyuun ; BI'TY
"BOEHMEX" ma. J1. @. Yerurosa. - DaekTpon. Texcrossie nam. - CI16. : 6. u.], 2017. - 1 > KeC1x.
JHCK ¢ Tabn. - DrexTpon. Repens uew, niybankanmn Wib_serverielres\elr02621.pdf. - babmiaorp.: ¢. 29.
- Mpunar. cokpamy,: ¢. 3. - Orpersl Ha 3amaqi: ¢. 29.



12. bapyHuH, AHaTonHi AHATOABCBUY. XuMHUS jI% CTYACHTOR 32040 (opMBI DOVICHHS
[Teker] @ yuebnoe nocodue [ass syzo8] / A. A, bapysun, H. C. Macio6oes ; BI'TY "BOEHMEX" nm.
H. @. Yerunosa, - CI16. : [0. 1], 2018, - 83 c. : exempl, Tabi. - bubimorp.: ¢. 82. - [Ipumeps! peruetins
THTIL. 381a4; B KOHIIE pasA. - KouTp. 3amanns: ¢. 63-82.

bBapynun, Avaronnit AHATONLEBHY., XHUMHR JANA CTYACHTOB 3a04HOH Qopmbl 00ydcHUs

ZaexTponnpiii pecype] o yuebuoe nocodue [nas syszos] / A, AL bapvuun, 1. C. Macnoboes ; BI'TY
"BOEHMEX" um. . . Yeruitosa. - Dnekrpoil. rekerossie jJan. - CT16. @ |6, 1], 2018, - 1 4. skecik.
MUCK © CXeMbL Tads. - DNEKIPOH. Bepcust neu. uyduuxauun Wib_serverielres\elr02832.pdf. -
bubsauorp.: ¢. 82. - lipnmepn! pemmenus THR. 3aaa:: 8 KOIHIE pasfl. - KOHTp. 3aqaHus: ¢. 63-82.

13. T'enndman, Mapkx Mocudosny. Heopranwueckas xumusi [Teker] @ yueOnoe mocobue nis
By30B / M. . Tensdman. B. I1. FOctpatos. - M3a. 2-e, crep. - CHG. : Manw. 2009. - 527 ¢. : rpad.,
cxemsl, Tadn, - (YueOnwkm Jnsg  By3oB. (Cnenwsienast  nurepatypa). - KOUIMPOBAHUWLE
SATIPEHEHO. - BuGauorp.: ¢. 502. - Bonpockl 1 3814491 A1 CAMOKOHTPO:IsL: B KOHIE THUB, - OTBET
ta 3ajzaqan; ¢. 503-504. - Mpuaoxkenne: ¢. S05-510. - Ilpeamer.-uMen. ykas.: ¢. 511-519. - [SBN 978-5-
8114-0730-9.

14. Xumus {DnextpoHHbIT pecype] @ yuebuuK [yim akajiemuyeckoro dakanaspuara / K. A,
JeGeaes [u ap.] : Mock. roc. rexu. yu-1 im. H. D baymana. - 2-¢ usa., nepepad. 1 non. - DnekTpos.
TesCToBbIC Nan. - M. : HOpaitr, 2018, - 431 ¢. - (3bC HOpaitr) (bakailasp. Axagemyueckuit kype). -
3arr. ¢ trryn, okpaua. - Texer : ssekrponnbdi // DBC Opaitt [cait]. — URL: hitps:/fwww biblio-
anline.rrbeode412975 (ara odpanienus: 01.07.2019).

15. Xumua. 3agauHuk [DneKTpoHHBIH pecypc] : yueb. nocobue AN akageMHUECKOro
faxanaspuata / 10. A. JleGenes [u ap.] ; ors. peu. I'. H. ®anecs ; Mock. roc. TexH. yH-T uM. H. O.
Baymana. - DneKkTpoH. TekcToBbie aad. - M. : IOpaiit, 2018. - 236 c. - (OBC Opaiit) (baxanasp.
AxaneMuueckuii Kypc). - 3ari. ¢ TWTYI. dkpaHa. - Teket : saekrpousniit // 3bC YOpaiiT [caiT]. —
URL: hitps:/www. biblio-onhine.ru/beode 313245 (nara obpawenns: 01.07.2019).

4, JlomonHUTENbHAs JIUTEPATYpA:

1. Teopetuueckue ocHOBL! 00Mmel xuMun |Tekct] : yuebHuk s BysoB / A. W. T'opbyHos [u
ap.] ; pea. A. 1. Topbynos ; npen. b. ®. Macoenos. - 2-c usa,, crep. - M. : Usa-so MI'TY »m. H. 3.
Baymana, 2003. - 720 c. : rpad., nn, tabn. - bubnmorp.: ¢. 713. - bubnuorp. B KoHIE rias. -
[IpeaMeTHbii ykas. @ ¢. 714 - 717. - [punoxenue : c. 681 - 708. - 3anaym B kouue rnas. - OTBETH HA
sazmauu : ¢. 709 - 712. - ISBN 5-7038-1723-4,

2. KpaTxuii cnpaBonuk (pusnko-xumuaecknx remmund [Teker] / coer. H. M. Bapor [n ap.] ;
pen.: A. A. Parnens, A. M. [loHomapésa. - H3n. 8-¢, mepepa6. - JI. : Xumus. Jlenunrp. ota-nwe, 1983.
- 231 c. : rpad., Tabn. - bubmuorp.: ¢. 221-226. - Yxazareng; ¢. 227-231.

Hupexrop 6ubnuoreku H.B. Cecuna / /
&

Jata « » 20 r.




Ilpunoxense 7
K pabouei nporpamme AHCUHTUIHIEDI
«Xumusay

JIUCT U3BMEHEHHH, BHOCUMBIX B PABOYYIO IPOTPAMMY

na 20 /20 yueOnbii ron

B pabouyio nporpaMMy BHOCSTCS CAERYIOLINE WIMEHEHHS !

Bce wsmeHeHnst paboved nporpamMmbl paccMOTpPeHBl M oao0peHBl una 3acejanny  Kadepbl-

pazpaboryika pabodel NporpaMMBbl

A2 «TexHOMOTHS] KOHCTPYKIHMOHHDIX MATEPUANIOB U NTPOUM3BOACTBA PAKETIO-KOCMHUECKOH TEXHHUKNY
(underc v naumenoeuarue Kaeopu-paspadomyuxa paboveti npozpamabt)

« » 20 r. 3ascayromuit kadenpoi A2 Anaprowknd AJO. K.1.4.. Ao1L. / /

Brecentbie u3BMeHEHR COTJIaCOBAHBL:

N1 «JlasepHas TexHaka»
(HOEKC U HAUMEROBARNE KaheOpet BuINYCKaIGNel)

" 20 r. 3asenyronmit kabeapoii M1 bopeimo A.C., 1711, ipod. / /
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