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1. HEJIX OCBOEHUA JUCHUIIJINHBI

Hensamu ocBoeHUsI AUCHHUILINHBI «AZCOPOLUS U OBEPXHOCTHBIE ABJICHHUA» SIBJISAIOTCH:
- O3HAaKOMJICHHE C COBPEMEHHBIMU MPEJICTABICHUSIMHM TEOPUHU aACOPOLMH, MOBEPXHOCTHO-
KaWUIAPHBIX M KOJUIOMIHBIX SIBJICHUM B CHUCTEMax C pa3HOM MOJEKYJSIPHOW CTPYKTYpPOH,

HN3Yy4YCHHUC ITOBCPXHOCTHBIX HBJ'ICHPIﬁ, XUMHUYCCKUX CHII, ,I[eﬁCTBYIOIHI/IX Ha MOBCPXHOCTH;

- ONMcaHue BeulecTBa Kak (pa30BOH CHCTEMBI.
- ONPEIEIIEHNE OCHOBHBIX TEKCTYPHBIX XapaKTEPUCTUK (YAEIbHOI MOBEPXHOCTH U MOPUCTOCTH)

pPa3NIMYHBIX ~MAaTEpUaIOB W  YCTAHOBJIEHHUS psna (pyHIaMEHTaIbHBIX  3aKOHOMEpPHOCTEH

(1)OpMI/IpOBaHI/IH TCKCTYPHBIX XAPAKTCPHUCTUK HaA THUIIOBBIX CTaAHUAX CHHTE3a PaA3JINYHBIX

T'CTCPOTCHHBIX CUCTCM.

@opMmupyeMbple  IUCHMIUIMHOM 3HAHMS M YMEHHsS TOTOBSAT  BBIIYCKHUKA JIAaHHOU

00pa3oBaTeNbHONW MPOrpaMMbl K BBIMIOJHEHUIO CIEAYIOMIMX OOOOIMICHHBIX TPYIOBBIX (DYHKIIHIA

(TpyIOBBIX (PYHKIIHI):

O0001IeHHBIE TPYAOBbIE (PYHKINH Tpynosbie pyHKIUM
Kon n HammeHOBaHMe YpoBeHb
npophecCHOHAIBLHOT 0 Yposenn (moxypoBeHb)
P Kon HaumeHnoBanue kBasupuka| HammeHoBaHme Kopn yp
cTanjapra KBaJH(pHUKAL
107071
uu
[Tegarornyeckas OO6mienearoruyeck
JIESITeIBHOCTD 110 ast PyHKIUSL. AJ01.6 6
MIPOEKTUPOBAHUIO OO6yuenue
peanuzanuu
00pa3oBaTEeILHOTO BocHuTaTenbHAS
A | mpouecca JIEATENBHOCTD AJ02.6 6
01.001 Iexaror 6
00pa3oBaTeNbHBIX
(nexaroruveckasi
OpraHHu3aIHsIx
JesITeJIbHOCTD B
OIIKOTLHOM JTOIIIKOJILHOT0, HAYaIbHOTO
Ha!lllam,nom o6 ,eM 0OIIIETO, OCHOBHOTO Passuarowas AJ03.6 6
mem, 0011ero, cpeHero obIero ACATEIIBHOCTE
OCHOBHOM 00111eM,
obOpazoBaHus
cpeaHeM 001IeM
[Tenarornueckas
o0pa3oBaHuM) [Tenarornueckas
ACATCIBbHOCTD I10
(BocmuTAaTEID, JIESITEIBHOCTD 110
IIPOCKTUPOBAHUTIO
y4HUTeJIb) peanuzanuu
peanu3anu DOrDAMM
B | ocHOBHBIX 6 porp B/03.6 6
OCHOBHOTO H
00111e00pa30BaTEITHBIX
cpemHero od1ero
porpaMm
o00pa3oBaHUs
[Ipoenenue pabor B
00J1aCTH XUMHUHU




26.008

Cnenuanaucr-
TEXHOJIOT B 00J1aCTH
MPHUPOA00XPAHHBIX
(3KOJIOTMYECKHUX)
OMOTEXHOJIOTHIH

MOHHUTOPHHT COCTOSHHUS
OKpYXKaroIIeil cpebl ¢
MPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OHOTEXHOJIOT U

Ocy1ecTBieHue
JKOJIOTHYECKOU
OLICHKH COCTOSIHUS
MOAHAI30PHBIX
TEPPUTOPUH U
BO3MOKHOCTH
MIpUMEHEHHS Ha
HHX
TIPUPOJO0XPAHHBI
X OMOTEXHOJIOT U

A/01.6

OreHka pucka u
OCYILECTBIICHUE
Mep
MIPOQHIAKTUKI
BO3HMKHOBEHHS
04aroB BpeIHBIX
OpPraHU3MOB Ha
HO/IHA/I30PHBIX
TEPPUTOPHUSIX C
NpUMEHEHHEM
NPUPOTOOXPAHHBI
X OMOTEXHOJIOTHIA

A/02.6

Pa3paboTka
MapKEpHBIX
CHCTEM U
MPOTOKOJIOB
TPOBEICHUS
MOHHUTOPHHIA
MMOTEHIHATILHO
ONAaCHBIX
0MO000OBEKTOB

A/06.6

CocrasJiieHue
MIPOTHO3HBIX
OIIEHOK BJIMSHUS
XO3IMCTBEHHOM
ESITENLHOCTH
YyeJIOBEKA Ha
COCTOSIHHE
OKpYy>Karouiei
Cpelbl ¢
MIPUMEHEHHUEM
MIPUPOI00XPAHHBI
X OMOTEXHOIOTHI

A/04.6

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

ZII/ICIII/IHJ'II/IHa <<AJICOp6HI/IH U TIOBCPXHOCTHBLIC SABJICHUSA» OTHOCHUTCA K AWCHUILIMHAM II0

BbIOOpPY, H3ydaercs BO 2 ceMecTpe.

I[I/ICI_[I/IH.HI/IHB. «A,[[COp6I_II/ISI 1 NOBCPXHOCTHBIC ABJICHUS) NPCACTABIIACT co0oif TCOPCTUUCCKYIO
OCHOBY IJid erIyGJIeHHOFO HU3YyUCHUA TCPMOAWHAMUKHU U (1)I/I3I/I‘IQCKOI71 XUMHH B ICJIOM, a TaKXKC

M3YYEHHUS TaKuX KypCOB XMMUYECKOTO MPO(uiIs Kak KOJJIOUTIHOM XUMHUU, XUMUU TBEPAOIO Tena,

XUMHYSCKOM TEXHOJIOT'HUH, (1)I/ISI/IKO-XI/IMI/ILICCKI/IX METOA0B UCCICIOBAaHUA.

HepequL JUCHUIIINH, H€O6XOI[I/IMBIX U1 U3YUCHUS NUCHUIIIIMHBI: HCOPraHN4CeCKasd XUMu4,

KBaHTOBas XUMHsI, (PU3MKa, MATEMAaTHKA.




Tab6auna 2.1.

CBs3b AUCIHHUIIJIMHBI «A)]COpﬁIII/Iﬂ H NMMOBEPXHOCTHLIC ABJICHUS» C NPEAIICCTBYHOINUMU

AUCHUIIJIMHAMHU U CPOKH UX U3YYCHHSHA

Kon JvcuunivHel, NpeaecTByOUUe TUCIUIINHE Cemectp
JMCIMTUTAHBI «AncopOIus ¥ TOBEPXHOCTHBIE SIBJICHUS
b1.B.03 Cratuctuyeckasi TepMOJMHAMHUKA KOH/IEHCUPOBAHHBIX CUCTEM 1
b1.B.05 TepmoMHaMKKa U MOJIEKYJIIPHO-KUHETUYECKAs TEOPHS 1
HEOOpaTUMBIX ITPOLIECCOB
b1.B./IB.03.01 [OcHOBHBIE METO/bI aHAJIH3A 1
Tabimua 2.2.
CBs13b IMCHUIIMHBI «AICOPOIUS M MOBEPXHOCTHBIE SIBJIEHUS» € MOCJTeAYIOLIUMHI
AUCHUIIUHAMYU U CPOKH UX H3yYeHHUS
Kon JIMCUUIUINHBI, CIIEAYIOIIUE 3a TUCIUIIMHON «AncopOuus Cemectp
JIACIATUTAHEBI Y TIOBEPXHOCTHBIE SIBIICHHSI»
b51.0.04 XuMHUUecKass AMHAMUKA DJIEMEHTapHBIX IIPOLIECCOB, KATAJIN3. 3
b1.B.O/A.8 |CoBpemenHble npolaembl (PU3HMUECKON XUMUU 3
b1.B.JZIB.04.01 | Xumuyeckasi KHHETUKA U MEXaHU3MBI XUMUYICCKUX PEAKITUi 3
CBs13b IMCHUTUIMHBI «AICOPOIUS ¥ TOBEPXHOCTHBIE SIBJEHH» CO CMEKHBIMH
AUCHMIIMHAMEA
Tabauua 2.3.
Kon JIncuuniIMHbL, CMesKHbIE ¢ TUCHTUILTAHON Cemectp
JTMCIMIITHHBI «AJCOpOILMS U TOBEPXHOCTHBIE SIBJICHUS»
b1.B.01 CoBpemeHHbIe IPo0IeMbl (HU3NIECKON XUMUHT
b51.B.09 TepMonrHaMuKa pacTBOPOB

B pesyasbTare

3HATD:

OCBOCHUA JTUCHUIIJIMHBI MAruCTPaHT JOJZKCH

- q)HSI/IKO-XI/IMPI'—IeCKI/Ie MMPOLECChI, TPOUCXOAANINE HA MTOBEPXHOCTU U B IOPHUCTOM IMPOCTPAHCTBE

TBEPJIOTO TeJa MPH aACcopOIMH, MacCOOOMEHe Ha MOJIEKYJIIPHOM YPOBHE UM YPOBHE HaHOUYACTHUIL

Ha THUITOBBIX

cTagusx (OpMHUPOBAHUS TBEPION CTPYKTYPHI;

- OCHOBHBIE TMOAXOJbI, HCHOJb3yeMble I MOJCIUPOBAHUS TE€OMETPUUYECKOM CTPYKTYpHI

TBEP/BIX MaTEPHUAJIOB;



- pOJIb aICOPOLIMK ¥ TOBEPXHOCTHBIX SIBIICHUH KaK TEOPETHUECKOTO (PyHIaMEHTa COBPEMEHHOMN
(bU3NIECKON XUMHUH U €€ POJIM B COBPEMEHHOM XMMHUU;
- 0 BO3MOYKHOCTSIX IIPUMEHEHUS OCHOB JUCLUIUIMHBI K PEIICHUIO TPAKTUYECKUX 3a/1a4.
Ymern:
- ACII0JIB30BATh 3aKOHOMEPHOCTH ITOBEPXHOCTHO-KAIMJUIAPHBIX SIBJICHUN U MOJICKYJIIPHOU
XUMHUHU AJI ONTUMHU3ALUU (GOPMUPOBAHUS CTPYKTYPBl KaTaIM3aTOPOB U HOCUTEEH;
- MCCIIEI0BATh MPOLIECC aJICOPOLIMU U CTPYKTYPY ITOBEPXHOCTH;
- TMPOJEMOHCTPUPOBATH CBA3b (DyHIAMEHTAIBHBIX SKCIIEPUMEHTOB C TEOPHEH;
- CaMOCTOSITENBHO (OpMYNIUpPOBaTh 337ady (PU3UKO-XMMUYECKOTO HCCIIEAO0BAHUS B XUMUYECKHX
CHCTEMAX;
- TOJIB3YACh NOJTYYEHHBIMH 3HAHUSIMH, YMETh BBIOMPATH ONTHUMAIbHBIE ITyTH U METO/bl PELICHUS
IIOCTABJICHHBIX 3a]1ay;
- TNPOBOAUTH (PU3MKO-XUMHMYECKUE MCCICIOBAaHUS CHUCTEM U IIPOLIECCOB C MCIHOJIb30BaHUEM
COBPEMEHHBIX MeT010B 1 prOopoB PXMA;
- IPOBOAUTH (PU3UKO-XMMUYECKUE PACUETHI;
- IIOJIb30BAaThCsl CIIPABOYHOU JINTEPATYPOU;
- Tpaduyuecku 0ToOpaxkaTh MOIyYEHHbIE 3aBUCUMOCTH;
- aHAJIM3UPOBATh U 00CYX/IaTh Pe3yNbTaThl PU3NKO-XUMUYECKUX UCCIIEIOBAHNUI;
- BECTU Hay4YHYIO TUCKYCCHIO.
Baanern:
- (pU3MKO-XMMUYECKUMH METOJaMH UCCIIEI0BAaHUS BEILIECTB;
- npubopHOU 6a30i 11t PUIUKO-XUMUYECKUX UCCIIEJOBAHUM.
- METOJaMH MPOBEIEeHUs aACOPOLIMOHHBIX SKCIIEPUMEHTOB ISl ONPEJCICHUS  YAEIbHOU
MIOBEPXHOCTH, IOPUCTOCTH, PACIPEIEIICHUS YACTHULL U TIOP 110 XapaKTEPHBIM pa3MepaM;

- MCTOJAAaMU MOCTPOCHUA U30TCPM az[cop6u1/11/1 n a,Z[COp6I_II/IOHHOF0 aHaJim3a.

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUSA JUCIIUAITJIMHBI

[Tpouecc u3yueHus: AMCUUIIIMHBI HANpaBJieH Ha (POPMHUPOBAHUE SJIEMEHTOB CIIETYIOIINX

koMmrereHuit B coorBerctBuu ¢ ®I'OC BO u OIIOII BO no nanHOMy HanpaBlIeHUIO TOATOTOBKHU:

a) yuuBepcaiabhbie (YK) — YK-6
0) npodeccuonanbubie (1K) - [TIK-3.



Taoauna 3.1.

Martpuuna cBsi3u KOMIIeTeHIH i, (POPMHPYeMbIX Ha OCHOBE M3y4eHHS THCIUILIHHBI C

BPEMEHHBIMHU 3TAllIaMHU OCBOCHHUSA €€ COACPKAHUA

Kon HanmenoBanne komnerenmuu |  MNHIMKATOP AOCTHKEHHS B pe3yabrare ocBOeHHsI AMCHMILINHBI
KOMIIeT KOMIeTeHI[UH 00yJarommiicst T0JKeH:
eHIMH
Yuusepcanbubie komnereHuu (YK) 1 HHAUKATOPBI MX JOCTHKEHHS
YK-6. | CnocobeH onpenesite 1 'VK-6.1 OnenuBaer cBou 3HATH. CBOM JIMYHOCTHBIE 0COOCHHOCTH 1
pean3oBbIBATH NPHOPUTETHI [PECYPCHI U X IPEeIbl [pecypcsl
COOCTBEHHOI 1eSITeJIbHOCTH M |(JINUHOCTHBIC, CATYaTUBHbIC, |YMeTh: a/IeKBaTHO OLICHUBATh CBOU
CIoco0bI ee COBEPIIEHCTBOBA- [BPEMEHHBIC), OITUMAIIBHO X  [CIOCOOHOCTH ¥ BO3MOYKHOCTH C
HUSI HA OCHOBE CAMOOLIEHKH  |UCIIOJB3YeT JJIS YCHEIIHOTO  [COOTBETCTBHEM KOHKPETHOW CUTYyaIuu
BBITIOJTHEHHS TIOPYYCHHOTO Baagers: HaBbIKAMH CaMOAUATHOCTHKU
BagaHus, ITMYHOCTHBIX KOMMYHHKAaTHBHBIX
CIIOCOOHOCTEH B ISJIOBOM B3aUMOJICHCTBUH
'YK-6.2 3HATH. CIIOCOOBI CAMOCOBEPIICHCTBOBAHUS
OrmpexnensieT IPUOPUTETH CBOCH NEATEIBHOCTH C YIETOM CBOHX
Npo(heCCHOHABHOTO POCTA U TMYHOCTHBIX, ACIOBBIX, KOMMYHHKAaTHBHBIX
CIIOCOOBI COBEPIIICHCTBOBAHUS [KAYECTB.
COOCTBEHHOU JIESTENBHOCTH  |YMeETh: ONPEEIsTh IIPHOPUTETHI INYHOCT-
HOTO ¥ IPO(ECCHOHAIBHOTO POCTA.
Biiagernb: npruemMamMu LielieToyiaraHus |
[UIAaHWPOBAHUS CBOEH MPO(eCcCHOHATILHOM
'YK-6.3 3HaTh: BO3MOXKHbIE BAPUAHTHI PEILICHUS
BeicTpanBaeT THOKYIO IPO- | THIIMYHBIX 33/1a4.
(ecCHOHANBHYIO TPAeKTO- YMeTh: UCHIONIB30BaTh HHCTPYMEHTEI
PHIO, UCTIOJB3YS HHCTP- HETPEPBIBHOTO CaMO0OPa30BaHMsI.
YMEHTBI HETIPEPHIBHOTO Biajerb: METOJMKAMU CAMOPa3BUTHS H
00pa3oBaHus, C Y4ETOM caMo00pa3oBaHus
HaKOIJICHHOTO OIIbITa
npodeccroHabHOI JesT-
€JIbHOCTH U IMHAMUYHO
U3MEHSIOIIUXCSI
TpeGOBaHUH PHIHKA Tpya
Ilpogheccuonanvuvie xkomnemenuuu (I1K) u unouxkamopot ux oocmudicenus:
IK-3 | Crocoben Ha 0OCHOBE IMK-3-1. Cucrematn3upyeT3HaTh: HPUHLUILI PadOTHl HA COBPEMEHHOM

KPUTHUYECKOIO aHaIM3a
pesynbraroB HUP u HUOKP
OLICHUBATbh MEPCHEKTUBBI UX
MIPaKTUYECKOI'0 NPUMEHEHUS U
MIPOAOIDKECHUS PaOOTHI
BBIOpAaHHOM 00JIACTH XUMUH,
XMUMHUYECKOI TeXHOJIOTHH HIH
CMEXHBIX C XUMHUEH Haykax

nHpopManMio,  MOJy4YeH-
Hyto B xone HUP u
HWOKP, ananusupyer ee y
COTOCTaBIsIET c

MIATEPATYPHBIMU JTaHHBIMU.

Hay4YHOH amnmaparype IIpH NPOBEJEHUU HayIHBIX
MCCIIeJOBAaHUM.
'YMeTh: paboTaTh Ha COBPEMEHHOH Hay4HOH

I1K-3.2. Onpenenser Bo-
3MO>KHBIE HallpaBJICHUS
pa3sBUTHsI padOT U IepCHeK-
THUBBI IPAKTUYECKOTO
MPUMEHEHNUS TTOIYIEHHbBIX
[pE3yJIbTaTOB

anmaparype OpU  OpPO-BEJEHHHM  HAYYHBIX
MCCIIeJOBAaHMH, BEIONPATh CPEICTBAa M3MEPEHUH,
METOOWKY  aHaln3a, OLEHHBATh  YPOBEHb
BarpsA3HEHUI; aHAIN3UPOBAaTH COBPEMEHHBIC
MaTepHaIbI u cpencTaa perucTpanun
mHpOpMaMK; JeNaTh BBIOOp CPEIACTB U

MaTepHaioB PETHCTpaluyl WHPOPMALUN IIPH
MPOBEIEHUHU HAYUYHBIX UCCJIETOBaHUM.

Biagerb: HaBBIKAMH BBIOOpA ONTHMAIBHOTO
MeToaa HCCIIeI0OBaHUs (YHKIIMOHATIBHBIX
MaTepUAJIOB B 3aBHCUMOCTH OT 00BbeMa U IIeJei
MCCIeIOBAaHUS JUIsl PELUEHUS] [OCTABJICHHBIX

3aga4y Ha OCHOBAaHHWHM aHa/IM3a M COIIOCTaBJICHM]
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BCEH COBOKYITHOCTH UMCIOIIUXCA JaHHBIX

4. CTpyKTypa U cojep:KaHHMe JAWUCUHMUIUIMHBI (MOAYJsl) «AJCOPOUMS W NOBEPXHOCTHBIE

ABJICHUA»

4.1. CTpyKTYypa QM CHUIUIMHBI (MOLYJIs1)
OO01mmas Tpy10eMKOCTh TUCHUIUTHHBI COCTABISAET 4 3a4eTHbIE eNuHuUILIbI, 144 dac.

Tabauua 4.1.
Buj yueOHoii padoThI Bcero 2
4acoB cemecTp

OO61mas TpyA0eMKOCTh AUCHHUTUIHHBI 144 144
AyIUTOpHBIE 3aHATHUS 68 68
Jlexkuun 34 34
[Mpaktrueckue 3austus  (I13) 34 34
CamocrositenbHas pabora ctynentoB (CPC) 76 76

COJAEPKAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BU10OB YYEBHbIX

3AHSATHUN

Taomauua 4.2.

Ne i/

HaumeHoBaHue pa3aesioB
H TeM JUCUHUIIIMHBI
(MomyJist)

cemecTp

Buabl yueoHoii padoThl, BKIIOYAs ®opMbI TEKYIIETO

CaMOCTOSITEJILHYIO PadoTy KOHTPOJIfl yCIIeBAeMOCTH
CTYIEHTOB U TPYA0EeMKOCTh (B (no neoenam cemecmpa)
Jyacax) ®opma NpoMe:KYTOUHOI
KonraktHas | CamocrosiTenb arrecranuu (no
pabora Has paboTa cemecmpam)




IIpoBepka 3cce ¥ HHBIX TBOPUECKUX paboOT
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OcHOBHBIE TIOJIOKEHUS
VCHUTUTAHBI «AIcopOnus
1 e ACOPOUMA 1ol g\ a| 4| - | -J16) - | -| - | 1| -] -|1] -] -
U TOBEPXHOCTHBIE
SIBIICHUS.
XuUMUs HOBEPXHOCTH U
2. P 2014 86| -|-[14] - | -| - |-|2|2]-|-]-
CTPYKTypa aJicopOEHTOB
Teopus agcopOumu ra3oB U
3. PY3T a7icopoit 2/14( 6| 8| -|-|16/ - | -| - |-| 11| -] -]|-
CTPYKTypa aicopOEHTOB
TepmonnHamuka
4. |amcopOuuu U3 razoBOi 2|16 8| 8| -|-|16| -| -| - |-/ 2|1} -|-]| -
¢a3bl Ha TBEPAOM
Xpomarorpadus.
5. | Xpomarorpaduueckuii 2|116| 8| 8| -|-24 -| -| - |-/1]1] -1

ancopOLMOHHBIN aHAIN3

4.2. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)

B paznene 4.2. nmporpammbl y4eOHON TUCHMILIMHBI «AJICOPOLUS U MOBEPXHOCTHBIE SBICHUSD)
MPUBOJATCS KpaTKHE AHHOTALMK CTPYKTYPHBIX €IMHUI] Marepuaia aucuuiuinHbl. CoaepikaHue
JUCLUIUIMHBI CTPYKTYPUPYETCS 10 pasfenaM, TeMaM WIM MOIYJISIM M PACKpbIBAE€TCS B aHHOTALUAX
pabouell mporpaMMbl C JTOCTaTOYHOW IOJIHOTOM, 4TOOBI OOydYaroImuecs MOIJIM W3y4aTbh MaTepHuall
CaMOCTOSITENIEHO, ONTUPAACh HAa IPOrpaMMy.

Tembl y4eOHBIX 3aHATHI (0011as1 TPYA0EMKOCTh Y4eOHOM JHCIMIIIMHBI —S 324eTHBIX eJUHMIL

Tabnuuya 4.3.

Pa3nen, tema

Copep:xanue nporpaMMbl y4eOHOM IUCIUTIIUHbI

Pa3zpen 1.

OcHOBHBIE OJIOKEHUS

[ToBepxHOCTHOE HaTsDKeHHE. TepMOAMHAMHUKA OJHOKOMIIOHEHTHBIX CHUCTEM
C MOBEPXHOCTBIO pa3fena.

OOpa3oBaHue 1EHTOB KoHAeHcauu. KpaeBoil yronm u cuerieHue ¢
HOBEPXHOCTBIO.

IToBepxHOCTHOE HaTSDKEHHE pacTBOPOB. YpaBHeHME I'u66ca.




IToBepXHOCTHOE JTaBJICHUE.
Meton abCOMIOTHBIX KOHIEHTPALWH (MM TOJHOTO COJEPYKaHHUS) U METOA
n30bITKOB ['06Ca.

Pazpea 2.

XuMHS IOBEPXHOCTH U CTPYKTYpa acOpOEeHTOB

Knaccugukanus ancopOeHTOB MO XMMHUYECKOH NMpUpPOjE, T€OMETpUUYECKON
CTPYKTYpe U cpenHemy auameTpy nop. Krnaccudukanus ancopOeHTOB U MOJIEKYI
azcopbaToB IO CHOCOOHOCTH K pa3iMYHbIM BHMJAM  MEXMOJIEKYIISIPHBIX
B3auMoJieiicTBuii (knaccudukanus A.B.Kucenesa).

Knaccugukanus nopuctsix agcopOeHTOB IO pa3mepy nop (kinaccuduxanus
M.M.Jlybununa)

AnCcopOLMOHHOE M XMMHMYECKOe  MOAM(GULUUPOBAHHE  ITOBEPXHOCTU
aacopbentoB. Tumbl agcopbenToB. ['padurupoBannas repmudeckas caxa (I'TC).
OCOOEHHOCTH ~ XMMMYECKOr0, T'€OMETPUYEcKOro M  (a30BOro  CTPOCHHS
nosepxHoctu ['TC.

[Tpumenenne ITC wu ee MOAM(PUUUPOBAHHBIX  AHAJIOTOB IS
ra3oxpomMarorpauueckoro pasfaelieHUs] CTPYKTYPHBIX U IMPOCTPAHCTBEHHBIX
uzomepoB. KapOoxpomsbl, kapOopaku, YIJIEpOAHbIE MOJIEKYJIIPDHBIE —CHTa,
AKTUBHBIC YTIIH.

Hanopa3mepHble  yriaepoaHble  MarTepuaibl:  (yJUIEPEHbI,  YIJIEpOIHbIE
HAHOTPYOKH, yIrIIepOAHbIE BOJOKHA, rpadeH. X mcnonp3oBaHue B COBPEMEHHBIX
COpPOLIMOHHBIX U HAHOTEXHOJIOTHSIX.

Honnsie ancopOenTsl. Kpucrammyeckne HENOpUCThIe HOHHBIE aICOPOSHTHI.
Cynbdat Gapust u cynbhu1 IepexoTHbIX METAUIIOB.

AncopOmus Ha MOHHBIX aJICOPOEHTAX MOJIEKYNI OPTaHHMYECKHX COEIUHEHHH
Pa3INYHOTO JIEKTPOHHOTO U MPOCTPAHCTBEHHOI'O CTPOEHHUS.

[leomuTbl u OKcUAbl. TOHKOMOPHUCTBIE HOHHBIE HEOTUTH. OCoOeHHOCTH
HOPHUCTOM CTPYKTYPHI LIEOJIUTOB, UX MOJIEKYJISIPHO-CUTOBBIE CBOMCTBA.

BnusiHue nonsipHOCTH MOJIEKYIT acopOaToB Ha UX aCOPOIUIO Ha 1[E0JIUTAaX.
ANCOpOEHTHI-OKCHUIBI.

Kpemuesemubie  ajcopOeHTBI  (CHJIMKAIWT,  a’pOCUJI,  CHIIOXPOMBI,
CHWJIMKareiau, TIOPUCTBIE  CTEKJA) M HMX  aJACOpOIMOHHBIE  CBOWCTBA.
lunpokcunupoBanne ¥ JAETHAPOKCHIMPOBAHHUE TOBEPXHOCTH KPEMHE3EMOB.
Xumuueckoe MoIU(HUIIMPOBAHNE TOBEPXHOCTH KPEMHE3EMHBIX a/ICOPOCHTOB.

Oxcut aTFOMHUHUSA, €T0 aJcOpPOIMOHHBIE CBOHCTBA. OpraHMYECKUe MOPUCTHIE
ascopOeHThl. [lonmydeHne NOJSAPHBIX W HEMOJSAPHBIX OPraHMYECKHX IOPUCTHIX
agcopOenToB. PerynupoBanue nopuctoit cTpykTypsl. HanoctpykTypa nop.

Pazgen 3.

Teopun ancopOunu razos u napos. TepmoguHamMuka axcopouumn

AJCOpOEHTBI C OJHOPOJHOW W HEOJHOPOJIHOM MOBEPXHOCTHIO. THIIBI
MOBEPXHOCTHBIX HEOJJHOPOAHOCTEN U BIIMSIHUE HEOJAHOPOIHOCTEH Ha
a7IcCopOITHIO.

Jlokanu3oBaHHas acopOLMs ra30B U MapoB Ha OJHOPOIHOM MOBEPXHOCTH.
Teopuu I'enpu, Jlenrmropa u bpynayspa-Ommera-Temiepa.

MoHoMouekynsipHas U MOJTUMOJIEKYIIIpHast azcopouus.
Knaccudukanus u30TepM MOIMMOIEKYISIPHON acopOIuu.

BiusiHue MeXMOJNEKYISIpHBIX B3auMOJEHCTBHH "agcopbar-agcopOeHT" U
"ancopbar-aacopOar" Ha ¢GopMy JIOKATM30BAaHHOW aJCcOpOITUH.

HenokanuzoBanHasi agcopOtust Ha OJHOPOJHOM IMOBEPXHOCTH.
YpaBHeHHE COCTOSIHMSI ~ MOHOCJOA, CBSA3b C  ypaBHEHUEM  HM30TEPMBbI
aacopOuuu. YpaBHeHue Xuinia.

JIBymepHbIe (ha3oBbie MEpexoabl B aICOPOIIMOHHOM CIIOE.

AncopOrust napoB B nopax. Me301ophl. Kanwisipras




KOHJeHcauus. TepMoaMHAMUYECKHEe M KHUHETHYECKUE NPUYMHBI, MPUBOASAIINE K
KalWJUIIPHO-KOHEHCAIIUOHHOMY THCTEPE3UCY.

OKCIIEPUMEHTAIIBHOE ONpPENEICHUE pPACHpPEIeiIeHUsT HOp IO pa3MepaM.
Ancop6umst B Mukponiopax. Teopus [lonsau. Teopus 00beMHOTO — 3amOTHEHUS
MHUKpOIIOp, ypaBHeHue JlyOmHuHa-PamymkeBuya. YpaBHeHue benekepa-
OpeiiHMXa  Kak MpeaesIbHBINA CIIydail Ui IIMPOKOMOPUCTHIX aICOPOCHTOB.

Paznen 4. TepMoauHaMuKa aIcOPOINH U3 Ta30Boi (pa3bl HA TBEPAOM ajcOpOeHTe
TepmoauHaMuyeckoe u CTaTUCTHYECKOE OIMCaHUE
a7iCOPOIIMOHHON  CHCTEMBI.
Meton I'u66ca: wu30bITOuHAsT THOOCOBCKasic azncopOius, e€

bu3NYeCKnii  CMBICIL.

TepMoauHaMuYecKne  XapakKTEPUCTHKH  aAcopOuIMu, UX (pU3MYECKHA
CMBICJI, 3aBUCUMOCTh OT CTEMEeHHU 3arlOJHEHUS TOBEPXHOCTH.

[IpenensHo Mmasoe ("HyneBoe'") 3amoJIHEHHE TMOBEPXHOCTH, KOHCTaHTA
["'enpu aicopOIIMOHHOTO PaBHOBECHSI.

["azoxpomarorpaduyeckuit METOJ U3y4YEHUs TEPMOIMHAMUKHA
aacopOuuu B obOnmacTu "HyJeBOro" 3aloNHEHUsS TMOBEPXHOCTH. MoIeKyIspHO-
CTaTUCTHYECKAs TEopust azicopoLuu. CraTHCTUKO-TEPMOJUHAMUYECKOE
OTHCaHue azcopOIum. AHanu3 ancopOLMOHHOTO  paBHOBECHS C
UCIIOJIb30BAaHUEM  OOJIBIIIOr0 KAHOHMYECKOTO — aHcamOIIs.

BupuanbHoe  Bblpaxkenue s ruOOcoBckoit  amcopbmmu.  CBs3b
KOHCTaHTBI I'enpu C MOTEHIMAJIBLHON PHEPruer MOJEKyNbl ajacopbara B
CWJIOBOM MOJie  afcopOeHTa.

MonekynspHO-CTaTUCTHYECKAs TEOpUsl aacopoLuu Ha
agcopOeHTax c OJIHOPOJHOMN IJIOCKOW ITOBEPXHOCTBIO. I'TC KaK
MOJIENbHBIN  aJICOPOEHT Il MOJIEKYJISIPHO-CTaTUCTUYECKUX PacueTOB.
OO6ume MIPUHLMIBL  [TOCTPOEHUS MOTEHIUAJILHON byHKIMH
MEXMOJIEKYJIIPHOTO B3auMoecTBUS "aicopbaT-ancopOeHT".
Pazgean 5. Xpomartorpadus. XpomarorpapuuecKnii aicOpONMOHHBIN aHAJIN3

CymHocTbs MeToa xpomaTtorpaduu. Xpomarorpamma. MosnexkynsipHas
xpomarorpadus. MonoodMeHHast xpomarorpadus

Paznenenue cmecen.

I"a3oBas xpomaTorpadusi.

BricokoadpexTrBHAs )KUIKOCTHAS XpoMaTorpadus.

OcHoBHOE 000py0BaHuE I XpoMaTorpaduu.

Hcnonp3oBanne xpomMarorpaguu B peIIeHUN MPAKTHIECKUX 3a/1ad.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

B mponecce 06y‘-ICHI/I}I HUCIIOJIB3YIOTCA TPpaAUIITUOHHBIC 06p3.30BaTGHBHLIe TCXHOJIOT'HMH (J'ICKI_[I/II/I,
CEMUHAPLBI, MPAKTUYCCKUC pa6OTBI) N aKTUBHBIC MHHOBAITUOHHBIC 06p330BaTeJ'IBHI)Ie TCXHOJIOTHH:

1. CemMuHap B /[MAJOrOBOM pEXKUME NPUMEHSETCS B OCHOBHOM MpU OOCYXIEHHH
BBICTYIUICHU MaruCTPaHTOB C JOKJIagaMu (pedeparammu)

2. I'pynmoBoii pa36op pe3yabTaToB KOHTPOJIBHBIX paboOT

3. Berpeun ¢ coTpyaHukamMu M PYKOBOIUTENSAMH MNPOPUIBHBIX Ja0opaTopuii |

OPENPUATHIA - MOTEHIIMAIBHBIMU pab0TOAATENSIMHU BBIITYCKHHUKOB.
B nienom npu n3yueHuu Kypca akTUBHbBIE U HHTEPAKTUBHbIE (POPMBI TPOBEACHUS 3aHATUI
cocTaBiAtoT He MeHee 30% ayaUTOPHBIX 3aHSATHH.

10



AKTHBHBIEC U HHTEPAKTHBHBIE GOPMBI POBeAeHUS YUeOHBIX 3aHATHIA MO0 IMCUMUILIHHE
«AcopOIMS U TOBEPXHOCTHBIE SIBJICHUS

Tabauua 5.1.
Ceme- Ipumensiembie Kou-Bo
Ne TeMa nporpaMmmbl IHCUUIIJIMHBI
cTp TEXHOJIOTHH ay/JUT.YacoB
OcCHOBHBIE MOJIOKEHUS AUCIIUILIUHBI
HNuTepakTrBHAs
1. 2 «AJCOpOIMS U TIOBEPXHOCTHBIE 8
JICKIIHUSL.
SIBJICHUS».
2 5 XuMust TOBEPXHOCTH U CTPYKTYpa Jlexuus ¢ 14
' a71copOEHTOB IIpe3eHTaIen
3 2 Teopus agcopOuuu ra3zoB U CTPYKTypa Jlexuus ¢ 14
' a7copOCHTOB MIPE3CHTAIUCH
HNuTepakTrBHAS
4 9 Tepmonunamuka agcopounu u3 ra3oBoil | nekuus. ['pynmnosas, 16
' (a3l Ha TBepAOM ajicopOeHTe Hay4YHas IUCKYCCHS,
JUCTYT
HNuTepakTrBHAS
5 5 Xpomartorpadus. Xpomarorpapudeckuid | Jekius. [ pynmnoBas, 16
' a7ICOPOITMOHHBIN aHAIN3 Hay4dHas TUCKYCCHUS,
JUCTYT

6. YueGHO-MeTOoAMYeCKOe ODecreyeHHe CaAMOCTOSATENbHO PadoThl cTyAeHToB. OLeHOYHbIe
CpeAcTBa JIsl TEKYIIero KOHTPOJISI yCIeBAeMOCTH, NMPOMEKYTOYHOH ATTECTAIIMU MO WUTOram
OCBOEHHSI THCIHILIMHBL.

6.1. Ilian camocTosATE/ILHOMH PadOTHI CTY/ICHTOB

leomutel ¥ OKCHJBL
ToHKONOPHUCTBIE HOHHBIE
neomutsl.  OcobeHHOCTH
HOPHUCTOH CTPYKTYpBI
LEOJIMUTOB, nux

MOJICKYJISIPHO-CHUTOBBIE
CBOMCTBA.

Tabauya 6.1.
HaunmenoBanue pazjiesna (rembl) Bun 3aganue Pexomenn | KoanuecTrBo
No JUCHMILIMHBI CaMOCTOSITEILHO yemast 4acoB
n/n padoTbI JUTEpaTy
pa
1. OCHOBHBIE TTOJIOKEHUS CobecenoBanue | M3yunts mpenmer, 3,5 16
JTUCIUIUTAHBI «AJICOpOITUS 1 3allaqn, METOBI
MOBCPXHOCTHBIC SABJICHUS.
XuMus MOBEPXHOCTH U CobecenoBanne |HanopasmepHsie yriepon- 1,2,4 14
CTPYKTypa aacopOCHTOB HBIC MaTepHabl.
Gbymnepensl, yriepojHbie
HaHOTPYOKH, YTIEpOIHBIE
BOJIOKHA, rpaden. Ux
HCIIOJI30BAHUE B COBpE-
MECHHBIX COp6LH/IOHHBIX n
HAHOTCXHOJIOTUAX.
2. HoHHbBIE a71COPOEHTEI.
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Teopus agcopOuKK ra30B U Konnoxksuym JIBymepHbIe ¢azosere| 2,3,4,5 16
CTPYKTypa a1cOpOEHTOB nepexozpl B aacopOunoH-
HOM cJIo€.
ApncopOuust  mapoB B
Mopax. Me3zomnopsl.
Kanunnsaphas KoHzeHca-
3. U
AncopOmust B MHKpOIIO-
pax. Teopus IlonsaHu.
Teopus 00BEMHOTO
3aIIOIHEHHS ~ MHKPOIIOP,
ypaBHEHHE Jybununa-
PanymkeBuua.
TepmoauHaMuka ajcopouuu Komtoxksuym MoneKynsIpHO-CTaTUCTH- 2,345 16
13 ra3oBoi (ha3bl Ha TBEPAOM decKas  TeopHs aicopo-
muu Ha  ajgcopOeHTax
agcopOeHTe o
c OJTHOPOTHOM
IJIOCKOM  MOBEPXHOCTHIO.
4. I'TC xak  MoneNbHBIN
azIcopOCHT VTSt
MOJIEKYJISIPHO-
CTaTHCTHYECKHUX
pacueToB.
Xpomarorpadusl. KonTtponrHas Mertonst xpomaropradpuu. | 2,3,4,5 14
Xpomatorpaduueckuit pabota I'azoBas xpomarorpadus,
OILIMOHHBIN aHAIU3 FAsOIRUALOT HA
5. ancopon xpomarorpadust, BOXX,
TCX u ap.
IIpakTuueckoe
NpUMEHEeHHe

6.2. MeToauyeckne yKka3aHusi 10 OPraHU3alMH CAMOCTOSATE]bHO padoThbl MATHCTPAHTOB

YueOHbIM T1aHOM HarpasiaeHus noarotoBku 04.04.01. Xumus nmo AucCHUIUIMHE «AJICOPOIUS H
MMOBEPXHOCTHBIE SIBJICHUS» TMPETyCMATPUBAETCS CAaMOCTOsTEIbHAss paboTa MarucrpaHTa, KoOTopas
BBITIOJHSETCS CIEIYIOIIMMH BUJAMH CaMOCTOSITENIbHON pabOThl: HaMMCaHUe KOHTPOJILHON pabOTHI 1O
JTUCIUTIIMHE, C/1ada KOJUIOKBHYMA.

6.2.1. MeToauyeckne peKOMEH/IALMH 110 BbINIOJTHEHHUI0 KOHTPOJIbHOI padoThI
O0mme ykazanus
KonTponbHast pabora — CaMOCTOATENBHBIM TpPYyA MarucTpaHTa, KOTOPBIA CIOCOOCTBYET
yrIyONnéHHOMY — M3YYEHHIO  IpoiaeHHoro  Martepuana. lIlepeyenp Tem  paspabaTbiBaeTcs
npernoaaBaTeieM.
Ilean BbINOJIHAEMON PadOTHI:
- IOJIYYUTh CHEIMAJIbHbIE 3HAHUS 110 BEIOPAHHOH TeME;
OcHoBHBIC 32/1a4H BBIOJIHAEMON padoThI:
1) 3akpersieHre MOoJy4eHHbIX paHee TEOPETUUECKUX 3HAaHUM;
2) BeIpa0OTKa HAaBBIKOB CaMOCTOSITEILHOW padoOTHI;
3) BbISICHEHHE MTOATOTOBJIEHHOCTH MarucTpaHTa K U3Y4eHUIO CIEAYIOUIEH TEMBI.
Beck mpomecc HamucaHus KOHTPOJBHOM pabOTHI MOXKHO YCIIOBHO pa3leNIUTh Ha CIEAYIOIIHNE
STarbl:
a) BEIOOp TEMBI U COCTaBJIEHUE MPEIBAPUTEIBHOTO IIJIaHa PaOOTHI;
0) cOop HayuHOU MH(POPMAIIUU, U3YUCHUE JIUTEPATYPHI;
B) aHAJIM3 COCTABHBIX YacTel MpoOIEeMbl, U3JI0KEHHUE TEMBI,
r) 00paboTKa MaTepuaia B IEJIOM.
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[ToaroToBKy KOHTPOJIBHOM PabOTHI CiIeyeT HAaUMHATh C IOBTOPEHUSI COOTBETCTBYIOIIETO pa3zeia
yuyeOHHKa, Y4eOHBIX MOCOOMH IO JaHHOM TeMe M KOHCIIEKTOB JICKIMH, MPOYUTAHHBIX paHee.
[TpuctynaTe K BBIIOJIHEHUIO pabOThl 0€3 M3y4EHHs] OCHOBHBIX IOJIOKEHUHM M MOHSATHHA HayKH, HE
CIIEIyeT, TaK KaK B 3TOM CJIy4a€ MAarucCTPaHT, KaK MPaBUJIO, IJIOXO OPUEHTUPYETCS B MaTepuaie, He
MOYKET OTIPaHUYUTh CMEXHbIE BOIIPOCHI U COCPELOTOYUTh BHUMAHUE HA OCHOBHBIX, [I€PBOCTENIEHHBIX
npoOjeMax paccMaTpuBaeMON TEMBI.

[Tocne BbIOOpa TeMbl HEOOXOIMMO BHMMATENIBHO M3Y4YUTh METOJUYECKUE PEKOMEHJIALUH II0
MOJATOTOBKE KOHTPOJILHOW PabOThI, COCTABUTH IIaH pabOThI, KOTOPBIA JOKEH BKJIIOYATh OCHOBHBIC
BOIIPOCHI, OXBATHIBAIOIINE B IIEJIOM BCIO IIPOPaOATHIBAEMYIO TEMY.

TpeboBaHus K CO/Iep:KAHUI0 KOHTPOJILHOI padoThI

B conmepxaHuMM KOHTPOJIBHOM paboOTBl HEOOXOAMMO II0Ka3aTh 3HAHUE PEKOMEHJOBAHHOU
JUTEpATyphl 10 JAHHOW TE€ME, HO MPU 3TOM CJeIyeT MPaBUIBHO IMOJB30BaThCS NMEPBOMCTOYHUKAMU,
n3beraTb ype3MepHOro nuutupoBaHus. IIpu Mcrnosb30BaHMM LUTAT HEOOXOIMMO YyKa3blBaTh TOYHBIC
CCBUIKM Ha WCIOJb3yeMBbI MCTOYHHUK: YKa3aHUE aBTOpa (aBTOPOB), Ha3BaHHE PaOOTHI, MECTO U TOJ
U3JJaHUsl, CTPAHULBL.

B mpornecce paboThl Ha/l IEPBOMCTOYHUKAMHE 1IE€1€CO00pa3HO JeNaTh 3alMCH, BBIMHCKHA a03aleB,
LIUTAT, OTHOCSIUXCA K n30paHHOW Teme. Ilpu u3yyeHMM cnenMaabHON OPUIMUECKON JIMTepaTypbl
(MoHOTpaduii, ctareld, pereH3uii u T.1.) BAXHO OOpaTHTh BHUMAaHWE Ha PA3JIMYHBIC TOUKHU 3PCHHUS
aBTOPOB I10 HCCIIEAYEMOMY BOIIPOCY, Ha €ro MNPHUBOAMMYIO apryMEHTAllMI0O M BBIBOJABI, KOTOPHIMU
OTIPOBEPTAIOTCS MHBIE KOHIICTIIIIH.

KpoMe pexkoMeHJOBaHHOW CHELMaNbHOM JMTEpPaTyphl, MOXHO HCIOJIB30BaTh JIHOOYIO
JIOTIOJTHUTEIBHYIO JINTEPATypy, KOTOpas HE0OXOAMMa JUIs PACKPBITHUS TEMbl KOHTPOJBHOH palOTHI.
Ecnun B mepuoa HamucaHus KOHTPOJIBHOM paOoThl ObLIM HPUHATHI HOBbIE HOPMAaTHBHO-IIPABOBBIE
aKThl, OTHOCSIIMECS K H3JIaraeéMoid TeMe, MX HEOOXOJMMO H3Y4YHTh M HWCHOJb30BaTh NpU €&
BBITOJIHEHUH.

B koHue KOHTpOJbHOW paboThl NPHUBOJUTCS MOJHBIM OubOIMOrpadguueckuil nepevyeHb
UCMOJIb30BaHHBIX HOPMAaTHBHO-TIPABOBBIX AaKTOB M CIELHUAIbHOM JUTeparypbl. JlaHHBIH CIHCOK
YCIIOBHO MO>KHO MOJIpa3AeIUTh Ha CIAEAYIOIINE YaCTH:

1. HopmMaTuBHO-IIpaBOBBIE aKThI (JAIOTCS MO UX IOPUANYECKOH CHIIE).

2. Y4yeOHUKH, yueOHbIE TOCOOHUS.

3. MoHorpaguu, yueOHble, yaeOHO-ITPAKTUYECKHE TOCOONSI.

4. Ilepuoauyeckas rnevyarTh.

[TepBoncrounuku 1,2,3,4 natorcs mo andaBury.

Odopmnenune 6ubmuorpaduuecKux CChUIOK OCYIIECTBIISIETCS B CJIEIYIONIEM TTOPSIIKE:

1. damuins 1 MHUIMAIBI aBTOpa (KOJIJIEKTHB aBTOPOB) B UMEHHUTEIbHOM mnazexe. [Ipu Hamuunum
Tpex u 0ojee aBTOPOB JOMYCKAETCs YKa3bIBaTh (DaMMIIMK M WHUIMAIBI TIEPBBIX JIBYX U OOABUTH «H
np.». Ecau kHMra HamycaHa aBTOPCKHUM KOJUIEKTHBOM, TO CChUIKA JIeNaeTcs Ha Ha3BaHWE KHUTHU U €€
penakropa. @aMHUINIO ¥ MHUIHAJIBI PEAaKTOPa TIOMEIIAIOT ITOCIIe Ha3BaHHsI KHHUTH.

2. IlonHOe Ha3BaHKE MEPBOUCTOYHHKA B UMEHUTEIHHOM MaJIeKe.

3. MecTo u3gaHus.

4. T'oxg n3gaHusl.

5. O061iee KOIMYECTBO CTPAHULL B padoTe.

CchUTKM Ha JKYpHAJIBHYIO WM Ta3€THYIO CTaThIO JIOJDKHBI COJIEP’KaTh KPOME YKa3aHHBIX BBIIIE
JAHHBIX, CBEJICHHSI O Ha3BaHWH JKypHAaJla UJTH Ta3eThl.

CchilkM Ha HOPMAaTHBHBIM akT JenatoTcst ¢ ykazaHuem CoOpaHusi 3akoHonatenscTBa PO,
UCKJIIOYEHHE MOTYT COCTaBJSTh CChUIKM Ha Poccuiickyro razery B TOM ciydae, €CiIM JaHHBIN
HOPMAaTHBHBIN akT emie He onyonukoBad B C3 PO.

CchUIKH Ha UCTIONIb3yeMble TEPBOMCTOYHUKHM MOXHO JIe/aTh B KOHIIE KaXO0W CTpaHMIbI, 1100 B
KOHIIE Bceil paboThI, HyMepauus MOXET HaUWHAThCA Ha Ka)KJOW CTpaHUIIE.

CTpyKTYpHO KOHTpOJIbHAsI paboTa COCTOMUT TOJBKO M3 HECKOJIBKHUX BOMPOCOB (3-6), 6e3 rimas. OHa
00513aTeNIbHO OJDKHA COAEPIKAaTh TEOPHUIO U MPAKTHKY PacCMAaTPUBAEMOM TEMBI.

3. [Topsinok BbINOJHEHHS] KOHTPOJIbHOM padoThI

KontpomnbHas paboTta u3naraercsi JIOTH4ecKy MOCIeJ0BATEIbHO, TPAMOTHO U pa300pUuuBO.
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Ona 0043aTenbHO T0JKHA UMETh TUTYJIBHBIA JIUCT. OH COAEpKUT Ha3BAaHHE BHICIIETO y4eOHOIO
3aBEJICHUs, Ha3BaHUE TeMbl, (aMWINIO, WHHUIMAIBL, Y4YEHOE 3BaHME U CTENEHb HAYYHOTO
pYKOBOIUTENS, (haMuUIINIO, MHULIMAJIBI aBTOPA, HOMEp IPYIIIbIL.

Ha cnenyromem nucte mpuBOIUTCS COAEp)KaHUE KOHTPOIBHOM paboThl. OHO BKIIOYAET B ceOs:
BBEJICHUE, Ha3BaHUE BOIIPOCOB, 3aKIIIOYEHUE, CIIUCOK JIUTEPATYPHI.

BBenenne nomkHO OBITH KpaTkuM, He Oosnee | crpanunpsl. B HEM HE00XOAMMO OTMETUTH
aKTyaJbHOCTb TEMBI, CTEIICHb €€ Hay4YHOW pa3paboTaHHOCTH, PEAMET UCCIIeI0BaHMs, LIedb U 3aauH,
KOTOpbIE CTaBsTCA B padote. M3mokeHne KaKIOro BOIpoca HEOOXOAMMO HAyaTh C HANMCAHHS
3aroJIoBKa, COOTBETCTBYIOIIEMY OIVIABICHUIO, KOTOPBIM JOJDKEH OTpakaThb COJEp)KaHHE TEKCTa.
3arojoBKH OT TEKCTa CJeNyeT OTACNATh MHTepBajamMu. KakIbplii 3aroloBOK 0053aTENbHO JOJDKEH
IPE/IIEeCTBOBAaTh HEMOCPEICTBEHHO CBOEMY TEKCTy. B Tom ciydae, Kkorja Ha oO4epeaHOM
CTpaHHULIE OCTAETCSI MECTO TOJIBKO JUIS 3arojloBKa M HET MecTa HU JJIsi OJHOW CTPOYKM TEKCTa,
3aroJIOBOK HY>KHO IHCaTh Ha CIEAYIOIIEH CTpaHuLIE.

W3narast Bompoc, KaKAbI HOBBIM CMBICIIOBOW a03al] HEOOXOAWMO HayaTh C KPACHOM CTPOKH.
3aKOHYUTH U3JI0)KEHUE BOIIPOCA CIIEAYET BHIBOJIOM, UTOI'OM I10 CO/IEP/KAHUIO JAHHOIO pa3/ena.

N3noxenue conmepkaHusi BCe KOHTPOJIBHOM pabOTHI JOHKHO OBITH 3aBEPIICHO 3aKJIIOUCHUEM, B
KOTOPOM HEOOXOIMMO /1aTh BBIBOJIbI [10 HAIIMCAHUIO PAOOTHI B LIEJIOM.

CrpaHuibl KOHTPOJIBHOM paboOThl JIOJKHBI MMETh HyMepauuio (ckBo3HOMW). Homep crpaHuIlb!
CTaBUTCS BHM3Y B IIpaBOM yrity. Ha TUTY/BbHOM JHcTe HOMEp CTpaHUIbl He cTaBUTCA. ONTUMAIbHBIN
00BEM KOHTPOJIbHOH padoTer 10-15 cTpanuil MammmHONMUCHOTO TekcTa (pasMep mpudra 12-14) uepes
HOJYTOPHBI MHTEPBaJ Ha CTaHJApTHBIX JHucTax (opmaTta A-4, mois: BepxHee —15 MM, HUXKHeEe —
15MMm, neBoe —25mMm, npaBoe —1 OMM.

B Tekcre KOHTpOJbHOH pabOTBl HE JOMYCKAaeTCsl IPOU3BOJIBHOE COKpAIEHUE CJIOB
(kpoMe OOIIETIPUHSTBHIX ).

CpoK BBINOJHEHUS] KOHTPOJILHOW paboThl ompenensercs npenojasareneM. Ilo pesynpratam
MPOBEPKU KOHTPOJIbHAs paboTa oOlleHHWBaeTcs Ha 2-5 OayoB. B cimydae oTpuIIaTENbHONM OIEHKH,
CTYAEHT JIOJKE€H O3HAKOMUTBCS C 3aMEUaHUsIMM M, YCTPAaHUB HEJJOCTATKH, IOBTOPHO CAATh paboTy Ha
IIPOBEPKY.

6.2.2. MeTtoauyeckue peKOMEH/IALMH 110 MOATOTOBKE U c/a4ve KOJUIOKBHyMa

KosutokBuyM (B mepeBojie ¢ JIATUHCKOTO «0Oecema, pa3roBop») — ¢dopma TEKYIIEro KOHTPOJIS
3HaHMM MarucTPaHTOB, KOTOpas MPOBOAUTCS B BUAE coOeceOBaHUM MpENoaaBaTess U MarucTpaHTa
M0 CaMOCTOSTEIFHO TIOITOTOBJICHHON MaruCTPaHTOM TeMe.

OH mpuMeHsieTcs Ui MPOBEPKU 3HAHUU 10 ONpeAETICHHOMY pasfeny (WM oObeMHOH Teme) U
INPUHSITHS PEILIEHUSI O TOM, MOKHO JIM TEPEXOUTh K U3y4eHHI0 HOBOro Marepuaina. KomiokBuym —
3TO Oecea ¢ MarucTpaHTaMH, IENbI0 KOTOPOW SIBJISETCS BBISIBICHHE YPOBHS OBJIAJEHUS HOBBIMH
3HaHUAMU. B oTnuune oT ceMuHapa IilaBHOE Ha KOJUIOKBUYME — 3TO MPOBEpKa 3HAHUI C LENbI0 MX
CUCTEMATH3aLHH.

Heab0 KoUIOKBHYMa sBIseTcs (OPMHUPOBAHME y MarucTpaHTa HaBBIKOB aHalIM3a
TEOPETUUECKHUX MPOOJIEM HAa OCHOBE CAMOCTOATEIBLHOTO U3yUeHHs Y4eOHOM U Hay4yHOU JTUTepaTyphl.

Ha xonmnokBuyM BBIHOCSTCS KPYITHBIE, IPOOJIEMHbBIE, HEPEKO CIIOPHBIE TEOPETUUECKHE BOMIPOCHL.
KOJ'IJ'IOKBI/IyM MOXCT MNPOBOAUTHCA IIO BOIIPOCaAM, O6CY)K)I&BHH/IMC$I Ha CEMHUHapax. KOHerTHBIe
BONPOCHI ISl KOJUIOKBHUyMa MAarucTpaHTaM HE COOOINAIOTCs, OJHAKO 3apaHee (GopMyITUpYIOTCs
npenonaasareneM. [Ipenmonaraemerii 00beM OTBETa HE JOKEH OBITH OonbuM (mpumepHo 1,5-2
MI/IHYTI:I), t-ITO6I>I npenoaaBaTeyib MOI" YCIICTh OIMPOCUTH BCCX CTYACHTOB.

OT cTynenTa Tpedyercs:
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e BIJEHHE M3YYEHHBIM B XOJe Yy4eOHOro Impolecca MaTepuaioM, OTHOCAIIMMCS K
paccmaTpuBaeMoil npoodeme;
e Hamu4ue cOOCTBEHHOTO MHEHHS 110 00CYX/1aeMbIM BOIIPOCAM U YMEHHUE €r0 apryMEHTHUPOBATh.
KookBuymM — 3TO He TOJIBKO (hopMa KOHTPOJIS,, HO U METOJI YIayOIeHus], 3aKperiCH s 3HAaHUH
CTYJIEHTOB, TaK KaKk B XoJe cobOeceoBaHMs MpPENnoAaBaTellb Ppa3bsACHSAET CIOXKHBIE BOMPOCHI,
BO3HUKAIOILIKE y CTYJIEHTA B IIPOLIECCE N3YUYEHUS JaHHOTO HCTOYHUKA.

3amaua KOJUIOKBUYMa JTOOUTHCS TIIyOOKOTO HM3y4YeHHsI OTOOPaHHOTO Marepuana, MpoOyauTh y
MarucTpaHTa CTPEMJICHUE K YTEHHIO JJONOJTHUTEIbHON SKOHOMUYECKOM JTUTEPATYPBI.

IToaroroBka K NpoBeeHNIO KOJUIOKBHYMA.
[ToaroToBka K KOJJIOKBUYMY IPEAIOJIAraeT HECKOIBKO ATAIOB:

1. IloaroToBka K KOJJIOKBUYMY HauMHAaeTCd C YCTAHOBOYHOM KOHCYJIbTAIMM MpPENoJiaBaTes, Ha
KOTOPOU OH pa3bsACHSAET Pa3BEPHYTYIO TEMATHKY MPOOJIEMbI, pEKOMEHAYET JUTEPATYPy UL U3YUCHHUS
U O0BSACHSET MPOLEAYPY MPOBEACHUS KOJUIOKBUYMA.

2. Kak npaBujio, Ha caMOCTOATEIbHYIO MOJMOTOBKY K KOJJIOKBUYMY MarucTpaHTy OTBOAUTCS 3—4
Heznenu. [loaroroBka BKIOYAaeT B ce0sl M3yuyE€HUE PEKOMEHJOBAHHOM JIUTEPATypbl U (IO YKa3aHUIO
MpernoaaBaTess) KOHCIIEKTHPOBAaHHE BaKHEHIIINX UCTOYHUKOB.

3. KomnokBuym mnpoBoautcss B (opmMe HHIAUBUAYATHHOM Oeceipl MpenoaaBaTesiss € KaxIbIM
MarucTpaHTOM WM Oecelibl B HEOONMbIINX Ipynmnax (3—5 4enoBek).

4. IlpenogaBaTelb 3a/1a€T HECKOJIBKO KPATKUX KOHKPETHBIX BOIPOCOB, ITO3BOJISIFOIIMX BBISICHUTH
CTeneHb JOOPOCOBECTHOCTH pabOThl € JHUTEpaTypol, KOHTpoiupyeT KoHcHekT. J[lamee Oomee
noapoOHO 0O0CYKIaeTcs Kakas-TMOO CTOpOHAa NPOOJIEMBI, YTO TO3BOJIIET OLEHUTH YPOBEHBb
MOHUMAaHUSA.

6. Ilo uroram KoJJIOKBUYyMa BbICTaBisieTcsl nuddepeHIpoBaHHas OLEHKa, UMeronas 0OoJbIIoN
YIEIbHBIN BEC B ONPEAEIECHUN TEKYIIEH YCIIEBAEMOCTH MaruCcTpaHTa.

Oco0eHHOCTH M MOPSAOK CAA4YH KOJJIOKBHYMA. MarucTpaHT MOXKeT ce0si CUUTaTh FOTOBBIM K
cladye KOJUIOKBMUyMa MO H30paHHOM paboTe, KOraa y HEro ecTb UM JIMYHO COCTaBJICHHBIM U
00paboTaHHBI KOHCHEKT cAaBaeMON paboThl, OH 3HAET CTPYKTYpy pabOThl B LEJIOM, COJEp)KaHUE
paloThI B 11€JI0M MJIM OTIENBHBIX €€ pa3/eioB (IJIaB); YMEET PacKpbITh paccMaTpUBaeMble MPOOIEMBI
M BBICKA3aTb CBOC OTHOMICHUC K MPOYUTAHHOMY M CBOM COMHCHHUSA, a TAKKEC 3HACT, KaK Y6€I[I/ITI>
IpernoJiaBaTessl B IPaBOTE CBOMX CYXKJICHHH.

[IpoBeneHne KOJUIOKBHyMa TIIO3BOJISIET MAarucCTpaHTy MNpHOOpPEecTH ONbIT paboThl  Haj

NEPBONCTOYHHUKAMU, UTO B H&HBH@IZIH@M IIOMOKET C MCHBIIIMMU 3aTpaTaMi BPpEMCHU pa60TaTB Haza

JUTEPATypO O KypCcOBOH paboOTe U MPU MOJATOTOBKE K 3a4eTy

6.3. Marepuannsl sl NPOBeJeHUS] TEKyLIero W INPOMEXKYTOYHOr0 KOHTPOJISI 3HAHMH
MATUCTPAHTOB

KoHTpoJib 0cBOeHMSI KOMIIeTeHIHii

Taonuua 6.2.
Neo Bua konTpoJas KonTposmpyembie TeMbl (pa3aesibl) Komnerenunuu,
m\n KOMIIOHEHTBI KOTOPBIX
KOHTPOJIMPYIOTCH
1. KontpoasHnast | Xpomarorpadus K-3
padora
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2. KossiokBuym | OCHOBHBIE MOJOKEHHUS  JUCLUTIIIMHBI YK-6, IIK-3
«Ancopbrust  u MMOBEPXHOCTHBIE
SBIICHHUS». XHMHSI TOBEPXHOCTH U
CTPYKTypa aJIcOpOCHTOB. Teopust
ajcopOIMM  Tra3oB W CTPYKTypa
a/ICOpOCHTOB. TepmoannaMuka
afgcopOimyu W3 ra3oBod  ¢aspl  Ha
TBEPJIOM aJICOpPOCHTE.

3. JK3aMeH Xpomarorpadusi. XpomaTtorpadpuueckuit YK-6, IIK-3
a7copOLIMOHHBIN aHATN3.
Xpomatorpadus. XpomaTorpahudecKuii
ancopOIMOHHBIN aHAIN3.

6.3.1. Texkymmii ¥ HTOrOBbII KOHTPOJIb YCIIEBAEMOCTH NIPOBOAUTCS B GopMe KOJIJIOKBHYMOB.
Bonpoch! K KOLJIOKBHYMY:

1 OcHOBHBIE KOMIIOHEHTHI IPUPOJOOXPAHHOTO IIpaBa.

2 Ilpuponnbie copOEHTHI: AMATOMUT, TPEIEI, OMOKU — CPaBHUTEJbHbIE XapaKTEPUCTHKU U o01acTu
WCIIO0JIb30BaHUS.

3 Ilpupoansie COpPOCHTHI: CIOUCTBIE CHJIMKAThl C PACIIUPSIOMICHCS CTPYKTYPHOH —SYCHKOIA
(MOHTMOPHWIIJIOHUT, BEPMHKYJIUT); CIOUCTBIC CHJIMKATBI C JKECTKOW CTPYKTYPHOH stuciikoi
(ruapocinosia, KaoJIMHUT); CJIOMCTO-JIGHTOUHBIE CHJIMKAThl (HaJbITOpCKHT). JlocTOMHCTBA U
MIPUMEHEHUE B MPOMBILIJIEHHOCTH.

4 TIlpupomnble copOeHTHI: KapKacHblE  AIMIOMOCUJIMKAThI— TMPUMEPHl  HCIOJNB30BAHHUS B
POMBINIIEHHOCTH. OCHOBHBIE JOCTOMHCTBA.

5 TlpoMbIlIIEHHBIE COPOEHTHI, CITOCOOBI MTOTYUYEHUSI M 00JIACTU UCIIOJIB30BAHUS I OUUCTKH JKUKUX
U Ta30BBIX COPOCOB.

6 OCHOBBI a1COPOIIMHM U3 BOJIbI, CPAaBHEHHE C aicOpOLIMeli ra30B U apOB U3 ra30BbIX CPE.

7 Ilpumepsl pariioHaIbHOTO (QYHKIIMOHUPOBAHUS XUMUYECKON U NepepadbaThIBaroLIei
MPOMBIIIJIEHHOCTH.

8 IlpumeHsieMble aACOPOCHTHI [Tl OUUCTKH KUJIKHUX cpell. AnmnaparypHoe oopMieHue.

9 Ncnonp30BaHKn€e akKTUBHOTO YIUIS JUISl OYUCTKH ra30BBIX CPE.

10 Pereneparnus ancopoeHToB. [IprMepbl BHITECHUTEIBHON U BAKyYMHOM J€COpPOIMU. AJITOPUTM
HTOroBbIif KOHTPOIIb:

Bomnpocsl k 3auery:

1. SIBnenue ancopbunu. OCHOBHBIE MMOHATHS U ONPEAETICHHUS.

2. Knaccudukarus agcopoeHToB u ancopbaros mo Kuceneny.

3. Yrnepoansie aacopoeHThl. OCOOEHHOCTH CTPYKTYPHI TOBEPXHOCTH.

4. Heopranundeckue coiid Kak aacopOEHThL. MeToabl MPHUTOTOBJIECHUS aJICOPOCHTOB C 3aJaHHBIMU

cBoiicTBamMH (Ha rpuMepe cynbaTa 6apus).
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5.KpemHezeMHble ancopOeHThl. XUMHUYECKU CBSI3aHHAs BOJa W MOAU(DUIIMPOBAHHBIE KPEMHE3EMBI.
O6nacTu MpUMEHEHHUSI.

6.0Oprannyeckue MopucTteie ajgcopOeHThl. Pacnpenenenue nmop mo pazMepam. MeToabl MOTYYEHHS U
00JacTu IPUMEHEHMUS.

7.Tunsl IIOBEPXHOCTHBIX HEOJHOPOIHOCTEN u BIIMSIHUE HEOJHOPOAHOCTEH Ha
a7IcCopOITHIO.

8.JIokanuzoBaHHas a/icopOIMs Ta30B U AapOB Ha OJHOPOHON MOBEPXHOCTH.

9.Teopuu 'enpu, Jleurmiopa u bpynayspa-Ommera-Temnnepa.

10.Knaccudukarmuss H30TEPM TOJUMOJEKYISIPHOW aacopOnuu. BriusHHE MEXMOJIEKYISIPHBIX
B3auMoOJieiicTBHl "ancopOaT-ancopbent” u "aacopOar-aacopOar’ Ha GopMy JIOKaTM30BAaHHOU
azIcopOITuu.

11.AncopOuust napoB B nopax. Me3omnopsi.

12 Kanmmnsapuast konnencanus. KanumisspHo-KoHASHCAITMOHHOM TUCTEPE3HC.

13.AncopOuus B Mukponopax. Teopust [lomnstau.

14. Teopust 00beMHOTO 3aMOJIHEHUSI MUKPOIIOp, ypaBHeHUe [[yOununa-PagynikeBuya.

15.Metox 'n66ca. OCHOBHBIE TOIOMXKEHUS.

16. TepMoiMHAMUYECKHE XaPAKTEPUCTUKUA aACOpPOLMH, UX (U3UYECKUM CMBICI, 3aBUCHUMOCTH OT
CTENEHHU 3aI0JHEHUSI TOBEPXHOCTH.

17.T'a30oBass xpomarorpadgust Kak MeTOJ] XHMMUU moBepXHOcTH. CBsA3b XpoMaTorpapuueckux
MapaMeTpoB yAECP>KUBAHUS C OCHOBHBIMU a/ICOPOIIMOHHBIMH XapPaKTEPUCTUKAMHU.

18.0OcHOBHbIE  TOJIOKEHUS  MOJIEKYJISpHO-CTaTUCTUYECKOM  Teopuu  aacopOumu  Kucenesa.
Bo3moxHOCTH U OrpaHUYeHHUS.

19.CBsi3p KOHCTaHTBI ['€HpU C MOTEHIMAIbHON 3HEpPrueil MoyieKysbl ajacopbara B CHIOBOM IOJE
aacopOeHTa.

20.006mue npuHIUIB TOCTPOEHUS MOTEHUUANBHON (YHKIMH MEXMOJEKYISIPHOrO B3aMMOICHCTBUS
"ancopbaT-agcopoeHt".

21.MeTon aToM-aTOMHBIX MOTEHIMAIOB B aacopOiuu. PasznuuHble (QOpMBI  aTOM-aTOMHBIX

nn

NOTEHIMATBHBIX (YHKUUN B3aumopaencTBus ""aacopOar-agcopOent”. 22.Ilpubnmxenue Kupkyna-
Mromniepa.

23.001mas xapakTepuCcTUKa SKCIIEPUMEHTAIbHBIX METOJIOB U3yUYEHHS aJICOPOIIUN

24. Metozp! XpoMaTorpapuu

24. IIpakTHuyecKoe MPUMEHEHNE XpoMaTorpapuu

7. YHEBHO-METOANYECKOE 1 TH®POPMAIIMOHHOE OBECIIEYEHUE

TACIATITAHBI
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7.1. Y4eOHas muTeparypa:

a) OCHOBHAs JINTepaTypa:

1. Xumus npuBUTHIX MOBEPXHOCTHBIX coenuHenuit / [lox pen. Jlucuukuna I'.B. M.: ®U3MAT
JINT, 2003, 590 c.

2. DKCIIepUMEHTAIBHBIE METOJIBI B a7ICOPOLIMU ¥ MOJIEKYIIsIpHOU Xpomarorpadun/ [lox pe.

10.C. Hukurtuna u P.C. IletpoBoii. M.: U3n-s8o MI'Y, 1990. 318 c.

3. Epemun B.B., KaproB CH. VYcnenckas H.A., Kyszpmenko H.E., Jlynun B.B. OcHoBbI
¢uznueckoit xumun. Teopus u 3agaun. M.: MI'Y, 2005, 480 c.

4. Kucener A.B. MexXMONEKyIsIpHbIE B3aUMOJCHCTBHS B aacopOmuu u xpomarorpadum. M.:
Bricmas mxoia, 1986. 360 c.

5. Aromorckuii B.JI. Ctatuctideckas TepmoauHamuka B pusndeckoit xumun. M.: BUHOM, 2005,
495 c.

6. Komapor B. C. AmcopOeHThl W HOCHTEIH KaTaau3aTopoB. HayuHble OCHOBBI pEryJHpOBaHHS
nopucTorl cTpykTypsl: Monorpadus / B.C. Komapos, C.B. becapa6. - M.: HUIl UH®PA-M, 2014 -
203c.

0) JomoTHUTEIbHAS JINTEpaTypa

1. Kypc ¢usmuueckoii xumun /Ilog pen. I'epacumoaf.U., M.: Xumus, 1969 (T.1), 592 c; 1973
(T.2), 624 c.

2. Asryns H.H., Kucenes A.B., Ilomkyc /I.II. Ancopbuus rasoB u mapoB Ha OJHOPOJHBIX
noBepxHocTax. M.: Xumus, 1975. 384 c.

3. Anamcon A. ®uznueckas xumus mopepxHoct. M.: Mup, 1979, 564 c.

4. KuceneB A.B. ®usnueckas xumus. CoBpemennsie npodiemsl / Ilox pen. .M. KonotsipkuHa.
M.:Xumus, 1982. C. 180-213.

5. Kucenes A.B., Smmn .M. AncopOuuoHHas ra3oBas M JKHIKOCTHas Xpomarorpadusi.
M.: Xumus, 1979. 288 c.

6. Jlomatkun A. A. Teoperndeckue ocHOBBI (puznyeckoit agcopOuun. M.:U3n-so MI'Y, 1982r.
344 c.

7. Porunckuii C.3., SIHoBckuit M.U., bepman A.J[. OcHOBBl npuUMeHEHHs XpomaTorpaduu B
karanuze. M.: Hayka, 1972. 376 c.

8. Tooun IO.K. Teopusi ¢puznko-XxMMHUECKHX MPOIECCOB HAa TPaHUIIE Ta3-TBepaoe Teno. M.:
Hayxka, 1990, 345 c.

7.2. UuTepHeT-pecypehbl

http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunas snextporHast OuOIMOTEKA

http://elibrary.ru/default.asp Poccuiickas narmonansHas Oubnnoreka

http://primo.nlr.ru http:/nbmgu.rudnexTponnas oudiamorexa Poccuiickoit rocyapcTBeHHOM
OubIMOTEKN

7.3. IlporpammHoOe obecnieyeHune

YHuBepcuter obOecrnedyeH HEOOXOAUMBIM  KOMIUIGKTOM  JIMIIEH3UOHHOTO U CBOOOJHO

pacmIpoCcTpaHsAeMOro MPOrpaMMHOT0 00ECIICUCHHSI, B TOM YHUCIIC OTCYSCTBEHHOTO MTPOU3BO/ICTRA.
Kaxapiii oOyuaromuiicss B TEYCHHE BCEro Mepuoja OOydeHHs] 00eCleYeH WHIUBUAYATbHBIM
HEOTPAaHMYEHHBIM JTOCTYIIOM K 3JIEKTPOHHON MH(POPMAIIMOHHO-00Pa30BaTeILHOM Cpe/iec YHUBEPCHUTETA
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https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

U3 J000W TOYKHM, B KOTOPOM HMMeeTcs IOCTyN K HH(POPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTu
«IHTEpHET» KaK HA TEPPUTOPUM YHUBEPCUTETA, TaK U BHE €€.
YHuBepcutrer obecrneueH  CIAEAYIOHNIMM  KOMIUIEKTOM  JIMIEH3UOHHOTO  MPOTrPaMMHOIO

oOecrieyeHus.
1. Jluuen3noHHOE MporpaMMHOE o0ecrieueHue, ucnoib3dyemoe B Uarl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. [Iporpammusiii komriekc MMUC “Busyanbnas Ctyaust TectupoBanus’

1.4. Antusupycuoe I10 Eset Nod32

1.5. CnopaBouno-nipaBoBas cuctema “Koncynbrant”

1.6. CnpaBouHo-nipaBoBasi cucrema “Tapant”

Hap;my C TpaaAuLUMOHHBIMHU H3JaHUAMH MAruCTpaHTbl W COTPYAHHKH HMCHOT BO3MOKHOCTH
IMMOJIB30BATHCH SJICKTPOHHBIMHU IMOJITHOTECKCTOBBIMHA 0azamu JaHHBIX

Tabnuya 7.1.

HasBaHmue pecypca Ccepuika/moctyn

OnekTponHas Oubnuoreka omnaiiH «EamHoe okHO K | http://window.edu.ru
00pa3oBaTELHBIM PeCypcam)

«O6pazoBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru

OdenepanbHblii  00pa30BaTeNbHBIA TMOPTAT:  yupexaenus, | http://www.edu.ru —
nporpammel, cranaaptel, BY3s1, Tectel EI'D, THA

DdenepanbHblii HeHTp HH(POpMaIMoHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -
pecypcos (PLIMOP)

ObC "KOHCVJIbTAHT CTYJEHTA". Dnexrponnas | http://polpred.com/news
OnOIMOTEeKa TEXHUYECKOTO By3a

W3narenscTBO «JIauby. DnekTpoHHO-0nbOIKOoTeuHas | http://www.studentlibrary.ru -

crcTemMa

Pycckas BupTyanbHasi OuOanoTeKa http://rvb.ru —

N3narenscTBO «JIanby. OnexkTpoHHO-OMOMMoTeuHast | http://e.lanbook.com -

crcTemMa

ExxenenenpHuk Haykn W oOpasoBanus FOra Poccum | http://old.rsue.ru/Academy/Archives/Inde
«AxkanemMus» x.htm

Hayunast anekrponnas oubnunoreka «e-Libraryy» http://elibrary.ru/defaultx.asp -
DnekTpoHHO-0nbnmoreunas cucreMa [PRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPABOYHAsT CUCTeMa JOKyMeHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHpopMEIO»

HNudopmannonno-npasoBas cucrema «Koncynprant-rumtoc» | CereBas Bepcus, JOCTYIIHa CO  BCEX
KOMIIBIOTEPOB B KOPIIOPAaTUBHOM CETH

HUarlyY

WNudpopmanmoHHo-1IpaBoBas cuctema «[ apaHT CereBass BepcHsi, JOCTYIIHA CO BCEX
KOMITBIOTEPOB B KOPITOPATHBHON CETH
Nurl'y

DNeKTPOHHO-0MOIMoTeuHas cucrema «tOpaiTy» https://www.biblio-online.ru

7.4. MartepuajabHO-TeXHUYeCKOe o0ecreyeHHe y4eOHOM TMCIUIIIMHBI/MOAYJISI «ACopOnus
1 MOBEPXHOCTHBIE SIBJICHUS»

MarepuaibHO-TeXHHYeCKass 0a3a YHHMBEPCHTETa TII03BOJIAET OOECIEeYMBATh KauyeCTBEHHOE
IPOBE/ICHUE TEOPETUUECKUX U MPAKTUUECKUX 3aHATHH.

[TepeueHb HEOOXOIUMBIX TEXHUYECKHX CPEACTB OOyUEHHs, UCIIONB3YEMBIX B Y4eOHOM Ipoliecce
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http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

JUISl OCBOCHUS JUCITUTUIMHBI «AICOPOIIHS ¥ TIOBEPXHOCTHBIC SIBJICHUS:

® KOMIBIOTEPHOE U MYJIbTUMEINITHOE 000pyJ0BaHUE;
® BHUJCO- U AyJAHOBU3YaJIbHBIC CPEICTBA OOYUCHUS U .

Hcnonp3yemoe oOmee M CHEHMAIM3UPOBAHHOE YdeOHOe 000pyIOoBaHWE, HAaUMEHOBAaHUE
CHEIHMATU3UPOBAHHBIX ayAUTOPHIA, KaOMHETOB, JIa0OPaTOPHil C MepeyHeM OCHOBHOI'O JabOpaTOpPHOTO

000pyI0BaHusl, CPEICTB H3MEPUTEITHHON TEXHUKHU MPUBEICHBI B Ta0I. 7.2.

IlepeyeHb TEXHHUYECKHX CPEACTB, HCIOJIb3YeMbIX IIPU OCYIIECTBJICHUHU
o0pa3oBaTeIbHOIO NMpouecca no AUCHUIIHHE

Taonuua 7.2.
n/gn IlepeyeHb OCHOBHOTO 00OPYA0OBaAHMSA
1. | JJaboparopus
2. | Uentpudyra
3. | [Ipubop mus onpenenenus nopucroctu Pascal 140 Evo
4, | Komnproreps (2 mrT.)
5. | Mukpockonsl OuHOKYIsIpHBIE MUuKMen 6
6. | Dnexrponnsle mabopaTopusie Beckl CASMWP-300H, EK-300i
7. | pH-metpnl
8. | XumMHuecKkue peakTUBbI
9. | JJaboparopHas nocynaa (mmpeaMeTHbIe U TOKPOBHBIC CTEKIIA, MPErnapoBaIbHbIE UTIIBI U JIP.)
10. | DkcniepuMeHTaNbHAs (MIPOMBIIITIEHHAs) ycTaHOBKA J[yra-4M
11. | Cuexrpodoromerp aByxiydeBoit Specord 210 Plus
12. | Ycranoska Y-CTPI'
13. | UK ®ypre-cnextpomerp «UHppaIIOM OT-»
14. | CBU-munepanuszatop « MuHOTaBp-2»
15 YcranoBka nuddepeHIuaibHO-TEPMUUECKOr0 U TepMorpaduyecKkoro aHajinusa
«Tepmockan-2y
16. | CnexkTpomeTrp aToMHO-a0copOuroHHBIN «MI'A-915»
17. | Menpuuna naboparopuas JIM 202
18. | Dnexrponeyr SNOL 7.2./1100
19. | Cucrema kammuispHOTO MekTpodopesa Kamens-105
20. | Anamu3zarop xunkocta «OJIFOOPAT-02-3M»
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PaGouass mporpaMMa JUCHUIUIMHBI «AJICOPOIUS M MOBEPXHOCTHBIE SIBJICHHS»_COCTAaBJICHA B
cootBercTBUM ¢ TpeboBanussMu @I'OC BO no nampasnenuto noarotroku 04.04.01. Xumus (ypoBeHb
MarucTparypsl), YTBEP)KIEHHOTO MpHKa3oM MMUHHCTEpCTBA 00pa3oBaHUs W Hayku Poccuiickoit
Oeneparyn oT «13» _wrons 2017 1. No_ 655

IIporpammy cocraBuia:

K.T.H., npogeccop kadeapbl XuMHH /Apuaxosa P.J1./
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Pabouas mporpamma yTBepiKJeHa Ha 3aceaHuU Kadeapbl XUMUHU

ITporokon 3acenanus Ne 10 or « 21 » wMas 2024 r.

Pabouas nporpamma ogo06peHa yueOHO-METOJUIECKIM COBETOM

XUMHKO-OMO0JIOTHYecKoro__ dhaKysibTera

ITporokon 3acenanus Ne 10 OT « 22 » Mas 2024 1.
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CgeneHus 0 nepeyTrBep KIeHUN MPOrpaMMbl HA OYepPeaHOI yUeOHbIH IoJl U perucTpanum

N3MEHEeHHNH

VueOHblit
rong

Pemenue
Kadeapsl
(Ne mpoTtokorna,
J1aTa)

BueceHnble U3MEHEHUS

[Tonnuce 3as.
kadeapou
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