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PABOYAS MNPOITrPAMMA

Mo ancunnaune 51.5.14 «KonnouaHas XuMus»

Hanpasaenne noaroropkn 18.03.01 «Xuvueckas TEXHOTOTHA)

Mpoduab «Xumuueckas TEXHONOIHS OPraHHYECKHX BEIICCTB)

Keanndukaums (creness) Boimyckinka BAKAJIABP

[TporpamMma MoArOTOBKM: AKajeMH4eckuit bakaraspuar

®opma o0yueHHS 3AOYHAHA

HucruryT, pakyabTeT
Wuctutyr wedru, xumun u nanotexuonorun (MHXH), ®akymbter HepTn n HehTEXHMMHH

(OGHHX)

Kadeapa-paspaborunk paboueii mporpamme! kadeapa du3HuecKoii H KOLIOHIHOIH XHMHH

Kypc. cemectp 2 kype, cemectp 4: 3 Kype, cemectp S
Yacel 3aueTHbIE
€AHHHIIBI
Jlexumu 6 0,17

[pakTHYECKHE 3aHATHA - -
CeMHHAPCKHE 3aHATHS = =

JlaGopaTopHBie 3aHATHS 8 0,22
CamocTosTenbHas padbora 121 3.36
®dopma aTTecTallii:

IK3aMeH 9 0.25
Beero 144 R

Kazans, 2018 1.



PaGouas nporpamMma cocTasiieHa ¢ yuetom tpeGosanuii deseparbHOro rocy1apcTseHHoro obpa-
30BATEILHOTO CTaHaapTa Beiciiero oopaszosanus Ne 1005 ot 11 asryera 2016 rona no Hanpas-
nenuto 18.03.01 «Xumuyeckas TexHONOrus» s npoduneii: «XuMuaveckas TEXHOIOTHS opra-
HHYECKHX BEIIECTB» Ha OCHOBaHHH y4eOHOro miana Habopa obyqarommxcs 2016 r. - 7r.,

2018 .

PazpaboTunk nporpaMMmsi:

nouent kad. ®KX /W/ OM. Topeyes

7
accucteHT Kad. KX @ A.P. larayiine

PaGouas mporpaMmMa paccMOTpeHa W oj00peHa Ha 3acefaHuy Kadeaps PH3HYeCKO#l H KOWIOH-
Hoii xumun, ipotokon or 04 . @F 2018 N4 .

3as. kadeapoit ®KX. npodeccop KO.I'. NansameranHoB

COIr'JIACOBAHO

[Ipotokon 3acenanus metoauydeckoi komucenn MHXH

or Z.09 2018NeA. %
INpeacenarems koMuccHH, podeccop ' JO. bamxwupiiesa

YTBEPXJIAEHO

[TpoTokon 3acenanus Meroanyeckoii komucenn UIT
or 44.059 20183 1.

[Ipencenarens KOMHCCHH, podeccop X.M. Slpomesckas

Hawamsauk YMILI, nonenr JLLA. Knraesa

Z 2



1. Ilenu oceoeHus OucCyUnJIUHbB
Ilemsamu ocBoeHUs TUCHHUILIHHEBI «KOLTONIHAS XUMHS SBJISIOTCA:
a) (hopMupoBaHUE 3HAHHUIT O JUCIIEPCHBIX, T€TEPOreHHBIX CHUCTEMAX,

6) 06yquHe TCXHOJIOTHH IIOJNYYCHHA JUCIICPCHBIX CHCTCM MCTOAdaMH
KOHACHCAIWH H JUCIICPTHPOBAHNA,

B) oOydeHne crrocodaM IPUMEHEHHUS CBOMCTB I'eTepOreHHBIX CHCTEM IIPH
PaccMOTPEHUH 3aKOHOMEPHOCTEH (PU3UKO-XUMHYIECKHX IIPOIECCOB,

I)  packphITHE CYIHOCTH TIPOIECCOB, MPOUCXOAAIIX Ha TPaHHUIlE
paszzaena das.

2. Mecmo Oucyuniunvl (MOOyAs) 6 cmpyKmype o00pa3oeamenvHoOil
npozpammul

Jucrmmmnna «KosumonmHas XuMus» oTHOcHTCA K 0azoBoif wactun OOII u
dbopMupyeT y OakazaBpoB 110 HallpaplieHUIO MoAroToBKH 18.03.01 «Xummudeckas
TEXHOJIOTUs» CIeIUadbHble 3HAHUA U KOMIETEHIIUH, HEOoOXOAUMBIE A
BBIIIOJTHEHUS IIPOU3BOACTBEHHO-TEXHOJIOTUYECKOI; HaydHO-HCCIIENOBATEIbCKOI;
IPOEKTHON TMpo()eCCHOHANBHON JIeITeNbHOCTU. JIId ycHmemHoro ocBOEHUA
nuctuinabel «KommonaHas xumusa» OakajaBp 0 YKa3aHHOMY HAampaBICHUIO U
IpOQIITIO MTOATOTOBKHU JTOMKEH OCBOUTH MaTepHal MPeIIeCTBY IOIUX JUCITUTLINH:

a) mamemamuxa,

0) uHgpopmamuxka,

6) Qusuxka,

2) obujas u HeopeaHU4eckas Xumus,

0) opeaHu4eckas Xumusi.

Jucmunnuaa «KommongHas XuMus» SABIACTCA IPEAIISCTBYIOINIEH U
He0o0XouMa ISl YCIEITHOTO YCBOSHUS MOCIIETYIOIUX AUCITUTIINH

a) sKkonozus,

0) obwas XumMuyeckas mexHoI02us,

6) MOOeIUPO6aHUE XUMUKO-MEXHOTO2UYECKUX NPOYECCOS,

2) npoyeccvl U annapamvl XUMU4ECKUX MexHoaA02Ull.

3HaHUA, MOJYYEHHBIE IIPU H3ydeHUH AUCIUILIHHBI «KoJutomaHas XUMUS»
MOTYT OBITh HCIIOIB30BAaHBI IPH IIPOXOXKICHHH YYeOHOH M IIPOM3BOCTBEHHOI
IIPAaKTUK U BBIIOJHEHHH BBIITYCKHBIX KBATH(UKAITHOHHBIX Pa0OT MO HAIIPaBICHHUIO
nmoaroToBkH 18.03.01 «XuMudeckas TEXHOJIOTH.

3. Komnemenyuu obyuarwuiezoca, Qopmupyemvie 6 pe3yivmame

0CB8O0CHUA OUCHUUNTTUHDI

OIIK-1, HazBanne xkoMIireTeHIINHA «CII0OCOOHOCTS H TOTOBHOCTE
HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JTUCIIHUILIINH B
11po(heCCHOHATBHON IeATETbHOCTIY;

OIIK-3, Ha3zBanue KoMIIeTeHIIUU «] OTOBHOCTH HCIIOJIH30BaATh 3HAHUS O
CTPOEHHHU BEIECTBA, IIPUPOJIe XUMUIECKON CBA3U B Pa3IMUYHBIX KiIaccax
XUMHUYECKUX COEIMHEHH JIJI1 TOHUMaHHUA CBOMCTB MaTepHaloB U MeXaHU3Ma
XUMHUYECKHUX IPOIIECCOB, IPOTEKAIOIIUX B OKPYKAKOIIEM MHPEY.



B pesyiomame oceoeHus OucCyUnIUHbLL 0OVUAIOUIUTICA OO0NIHCEH:

1) 3uamo:

a) TEPMOJUHAMHUKY MTOBEPXHOCTHBIX SBJICHUII;

0) amcopOIio, CMadyMBaHHWE M KaNIJUISIpHBIE SBJICHUSA (aIcopOnms Ha
IJIaJKUX IIOBEPXHOCTAX H IIOPHUCTBIX afcopOeHTaX, KallUIIpHas KOHIeH CaIlHs);

B) aJIT€3UI0 U KOTE3HIO;

') TOBEPXHOCTHO-aKTHBHEIE BEI[ECTBA;

J1) MEXaHHU3MBI 00pa30BaHUA U CTPOCHHE JBOIHOTO IEKTPUIESCKOTO CIIOS;

€) PJIIEKTPOKHHETHYCCKHE SIBJICHU,

’K) YCTOHYHMBOCTHL OUCHEPCHBIX CHCTEeM (CeOUMEHTaIlus B JIUCIIEPCHBIX
CHCTeMaX, TepMOJUHAMUYECKHEe U KHHEeTHYEeCKHe (aKTOphsl arperaTuBHOMN
YCTOHYHBOCTH);

3) MUIIEILIO00pa30BaHUE;

1) OIITHYECKUE SBJICHUS B IUCIIEPCHBIX CUCTEMAX.

2) Vmems:

a) HCIOJB30BaTh OCHOBHBIE IIPUEMBI O0pabOTKU HSKCHEPHMEHTATBHBIX
JTaHHBIX;

0) IIPOBOJIUTH IIPaBIILHYIO OIIEHKY OCHOBHBIX  IapaMeTpOB
MHKPOI€TEPOIr€HHBIX CHCTEM II0 JaHHBIM  ONTHYECKHX, MOJICKYISIpHO-
KHHETHYECKUX H JIEKTPOKMHETHYECKIX METOOB aHAIIN3a;

B) MPOBOJUTE pacdeT pa3MepOB U MOIUANCIIEPCHOCTH MO pa3MepaM YacCTHIT
JucnepcHod (as3el 10 JaHHBIM OOBIYHOH UM CKOPOCTHOI (B yIbTpalleHTpHDYyTe)
ceIMMEHTAIHH;

I) IPOBOJIUTEL OIICHKY HAa KOJWYECTBEHHOM YpPOBHE BIHAHHE CPEIHHX
pa3sMepoB YacTHI[ AUCHepcHONl ¢a3pl W MOMHIUCIEPCHOCTH IIO pa3MepaM Ha
OCHOBHBIC MIOKA3aTeIN KOMIIO3HIIHOHHBIX MaTepHAJIOB;

1) yMeTh Ha TMpPaKTHKEe IIPUMEHSATh COBPEMEHHBIE TEOPETUISCKUE
IIpeCTARIEHNS IPU M3YUYEeHHU aJCOPOIUOHHBIX SBIEHUII B MHOTOKOMIIOHEHTHEIX
YIBTPAMHKPOTE€TePOTeHHBIX CHCTEMAX.

3) Baraoems:

a) 3HaHUSIMU B 00JIACTH YCTONYHBOCTU JIUCHEPCHBIX CUCTEM, BKIIFOYAIOIIYIO
CEIUMEHTAIIHIO H IPOIIECC 3TIEKTPOIUTHON KOaryIIsIIHy;

0) HaBBIKAMU BBIYUCIICHHS aJICOPOIIMOHHEIX ITapaMeTPOB C UCIIOIL30BaHUEM
TeopHUil MOHO- U MOJIUMOJIEKYISIPHON a/1copOIny;

B) MeETOJIaMH  CEJUMEHTAIluH, CBeTOpaccesHHus, TypOHIUMETpHH,
HedeoMeTpUH ¢ IeNbI0 ONpe/IeNIeHUs pa3MepOB YaCTHI] AUCIIEpCHOIT (a3sl.



4. Cmpykmypa u coodepscanue oucyuniunot «Konnouonas xumusn
OOmrast TPYAOEMKOCTh JHCIUILUINHBI COCTaBIIET 4 3a4eTHBIX €UHUIIBL,

144 gaca.
Ne Pasnen Buabl yueOHO M OneHoYHBIE
I THCIHILITHHBI padoThl cpexcTBa sl
m (B 9acax) NpoBeleHn s
E Jlexn Cemmuap | JIaGopar | CPC | TPOMEKYTOTHOH
P
= mn | (mpakTHYecK | OpHBIE ATTECTANMH
L
& He 3aHATHS, | paboTHI O PAtIcIam
n1abopaTopHBI
e
IIPAKTUKYMBI)
1 | IIpenmet U cosiepKaHue 4 2 = = 15
JWICITHILTHHBI
KOJUTOHTHAS XHUMHUS
2 | ApxcopOis Ha TBEpABIX 5 1 . 2 15 1. Yemmuwiit onpoc
MOBEPXHOCTAX U Ha HQ 3aHAMUU,
TpaHUIle pa3zena 2. 3awjuma
"JKUIKOCTB - ra3", omyema no
CMauNBaHUe, aiTe3Us, nabopamoproil
KalJUISIpHBIE SBIIEHUS pabome;
3. KonmponvHas
3 | Cnoco6b1 momy4eHns 5 1 — 2 15 | paboma (3aounas)
KOJUIOHJHBIX CHCTEM
4 | DIEKTpOKHHETHYECKHE 5 - - 2 15
ABJICHHA B KOJIIIOHIHBEIX
cHCTEMax
5 | OnTtuueckue moxkasaTesmn 5 - - — 16
KOJUIOMJHBIX CHCTEM
6 | MonekymsapHo- 5 - - — 12
KHHETHYeCKUE CBOICTBA
IWICHEPCHBIX CHCTEM
7 | Crabumuzanud u 5 2 - 2 10
KOAaryJsIus KOJUIOHTHBIX
CHCTEM
8 | Cycnensuu, 3MyJIbCHH, 5 - - — 11
TIEHBI H a3P030JIH
9 | JImoduibHble 5 — — — 12
IWICIIEPCHBIE CHCTEMBI
@opma arTecTaln 5 Oxzamen (9
yacoe)
6 — 8 121 144




5. CO()QPJH.’(IHHB JeKUUOHHBIX 3AHAMUU NO memMmam

(hopMUpPYEMBIX KOMIETEHIIHIH

C YKa3aHHcM

Ne Pasznen Ya Tema Kpatkoe Dopmup
/T | OUCHHUILIAHBI | CBbI JIeKIIHOHHOI 0 cojep:KaHHe yeMble
3aHATHA KOMIIeTe
HIHH

1 | IIpeamer u 2 | Konnmounuas IIpu3Haku 00HEKTOB KOJIIOU THOM OIIK-1;
coJiepiKaHue XHUMHS - HAyKa 0 | XHMHH: T€TepOTeHHOCTh U OIIK-3
JIUCITHITIHHBI JICIIEPCHBIX JHcIepcHOCTh. KomriecTBeHHbIE
KOJIJIOHIHAS CHCTEMaX H XapaKTepPUCTHKU JUCIEPCHOCTH:

XHMHSI IIOBEPXHOCTHBIX y/ielIbHas MOBEPXHOCTh, KPUBHU3HA

SBIEHHAX B HUX MMOBEPXHOCTH, ANCIIEPCHOCT.
Knaccudukarpis TUcrepcHbIX
CHCTEM II0 arperaTHOMY COCTOSIHHIO
H 10 B3aHMOJIEHCTBUIO JHCIEPCHOM
(a3bl H MICIePCHOHHOI Cpe/Ibl,
KJIaccH(pHUKaIsa CBOOO HO- U
CBSI3HO-/TCIIEPCHBIX CHCTEM.

2 | Ancopbuus Ha 1 | Ancopbunonnsie | IIpupoma  abcopOmmoHHbIX  cmn | OIIK-1;
TBEPJIBIX IIpoIlecchl Ha OyHIaMeHTaIbHBIE ypaBHeHus | OIIK-3
IMOBEPXHOCTAX U TBEPABIX U T'ub66ca, Jlenrmropa, @peftHAINXAa U
Ha TpaHHIIE FKHIKHX ux aHaam3. llommMoieKkyaspHas
paszena [TIOBEPXHOCTSX. ajgcop6rus, Teopus Ilomsun u BOT.
"JKHUIKOCTh-Ta3", OynnaMeHTalbH | IToBepXHOCTHO-aKTHBHBEIE BelIECTBA.
cMadHBaHIE, 1305 Crpoenne, KJIaccH(UKaIHs.
ajre3nd, ancopbuuonnsie | IlpaBuiao Mroxmo-Tpaybe. CrpoeHue
KalWUIIPHBIC YpaBHEHHUS aJIcOpOITHOHHBIX CJIOEB IIAB.

SBIIEHUSI VpaBHeHud cocrtosHud. JlaBieHue
IBYXMEPHOTO rasza. YpaBHEHHE
IITymkoBCKoOTO. VYpaBHEHUE
OpyMKHHA. MounekynapHasie
KOHCTaHTHI aJICOPOIIHOHHOTO CJIOS.
Ancopbuus ©3  pacTBOpPOB  Ha
TBep/Ioil IIOBEPXHOCTH. AjicopOImg
Monekyld. IIpaBwio ypaBHHBaHHS
MOJIPHOCTEN PeGumnepa.
Ancopbuus noHos. ITpasmio @agHca
- [Tanera. HonooOMeHHas
ajicopbriusa.  MoHHUTHL. VYpaBHeHHE
Huxomsckoro. OOMeHHas eMKOCTb
HOHUTOB. [IpUMeHEHHE HOHHOTO
oOMeHa.

3 | Cmoco0Osr 1 | IToxyueHue CynIHOCTh METOJIOB OIIK-1;
MOJTyYeHHUS KOJUIOHMJJHBIX JIICTIEPTHPOBAHUS U KOHJICHCAIIHH. OIIK-3
KOJIJIOHI-HBIX cucteM MeTojiaMu | Poib Mekda3HbIX B3alMOIeiiCTBHIT
CHCTEM JUICIIEPTUPOBAHUS | B MpoIlecce AUCIIeprHpoBaHus. [IBe

H KOHJCHCaITHH

CocTaBJIsIoNINe pabOTHI,
cooTHoleHne Pebunyepa. Bausnue
MMOBEPXHOCTHO-aKTHBHBIX BEIIECTB
Ha HHT€HCHBHOCTD IPOIIECCOB
JIICTIEPTHPOBAHU S, MEXaHH3M
pa3pylieHnus TBEPAbIX T 110
Pebunyepy. Ou3ndeckuii u




XUMHYECKHI CITOCOOBI KOH/IEHCaITHH.
Kunetnueckie 3aKOHOMEPHOCTH
pocCTa KOJUIOHIHBIX arperaToB Mpu
XNMHYIeCKOH KOHJIeHcalu. Tpu
CTaJIUH Iporiecca XUMHUECKO
KoHzteHcanuu. CynIHOCTh METO/1a
nentuzaui. GaKkTopsl,
CHOCOOCTBYIOITHE HHTEH CH(HUKAITHI
mporiecca MenTH3aIHH.
CaMoIponu3BOIBHOE
JHICIIeprupoBanue. J[HHaMIaecKoe
paBHOBECHE MPOIIECCOB
arperupoBaHHs H JUCIIEPTHPOBAHHUAL.
V4eT sHepreTHIeCcKoro u
SHTPOIHITHOTO (PaKTOPOB MpH
CaMOIIPOU3BOJIBEHOM
JIICIIEPTHPOBAHUH, YCIOBHUS
CaMOIIPOU3BOJIBHOTO
JIICIIEPTHPOBAHHUA.
IIpuHIUITHATBHBIE OTIHIHIS
THOQIUIBHBIX CHCTEM OT

Mo} oOHBIX.

4 | Ctabumm3amus 2 | YcroituuBocts U | [loHsATHE arperaTUBHOI 1 OIIK-1;
U KOaryJsaims KOaryJiaius KHHETHYECKOI YCTOMYHBOCTH, OIIK-3
KOJITIOUJHBIX KOJUIOHTHBIX mapamMeTpsl oneHkU. JInoduibHbIe U
CHCTEM CHCTEM. mio¢poOHbIe cucTteMbl. CBSI3b

YCTOMYNBOCTH KOJIJIOUTHBIX CHCTEM
C BEJIMYMHOM 3aps/ia Ha JacTHIIaxX
JHICIIEPCHOM (pa3bl.
CompBaTallMOHHBIN, 3HTPOIUITHBIII,
SIIEKTPOCTAaTHYECKUI H CTPYKTYPHO-
MeXaHHIeCKHIT (haKTophI
CTaOMIM3aIH TUCIIEPCHBIX CHCTEM.
MexaHusM aefcTBHS
crabmmsaropoB. [loHaTHS OBICTpOIT
U MEJUICHHON KOaryJIsIiH.
OcoOeHHOCTH Koary/IsaIiu
aekTpoauramu. [Ipasuno [lymsie -
Tapmi. PasnuaHbie cocoOBI
Koarysun. [IpuMepsr
MPaKTHYECKOT0 UCIIOIb30BAHMS
SIBJICHUI KOAryJISAINN 1
CTaOMIM3aIHN B TPOMBIILIEHHBIX
TEXHOJIOTHYECKUX Mpolleccax.
Teopus JIJIOO.

6. Codepoicanue ceMUHAPCKUX, NPAKMUYECKUX 3aHAmMU (1a60pamopHozo
HPaAKmuKyma)

Y4ueOHBIM  IJIaHOM  JHCIHUIUIMHBI  IpaKTUYeCKHe  3aHATUS  He
IIpeyCMOTPEHEL.

7. Codepotcanue 1a60pamopHvIX 3aHAMUIL




HGHBIO Ha60paT0pHBIX pa60T ABJICTCA SKCIICPHUMCHTAJILHOC

IMOATBCPXKACHIC H IIPOBCPKa CYIICCTBCHHBIX TCOPCTHYCCKHX IIOJIOXKEHUI

(33KOHOB, BaBHCHMOCTeﬁ), l'[pH06peTeHHe HABBIKOB IIPOBCIACHHUA XHMHYCCKOT'O

SKCIIEPUMEHTA, SKCIEPUMEHTAILHOE IIOATBEPIKICHHIE CYIIECTBYIOIHUX
TEOpPETHYECKUX TOJIOKEHUH, (hopMUpOBaHUE NPAKTHYECKHUX YMEHHU U HaBBIKOB
oOpaleHusi C pa3IHYHBIMH  IpuOopaMH, YCTaHOBKaMH, JaOOpaTOPHBIM
o0opy/lOBaHHEM,  ammapaTypoil,  KOTOpble = MOTYT  COCTAaBJIATh  YacTh

HpO(bGCCHOHaJIBHOﬁ HpaKTquCKOfI INOAT'OTOBKH, a TakKXKE HCCICIOBATCIBCKHX
YMGHI/Iﬁ (H36J]IOI[3TB, CpaBHUBATL, aHAJIM3HUPOBATh, YCTAHABIMBATE 3aBHCHMOCTI,
AC€JIaTh BBIBOJABI H 0606HIGHI/I}I, CaMOCTOATCIBHO BECTH HCCICIOBAHHC, 0(1)0pM.]'I§ITB

pe3yJIbTaTHI).
Ne Pa3zgen Yacsl HaumenoBanmne Dopmup
n/n JHCIHUILIHHBI J1abopaTopHoOil padoThl yeMble
KoOMIIeTe
HIIHH
1 | AxcopOrus Ha TpaHHIle 2 M3ydeHne aacopOIuu u OIIK-1;
paszfena KHJIKOCThb-—Ta3 MMOBEPXHOCTHOTO HATS/KEHHS Ha OIIK-3
TPaHHIE «KUJKOCTb—Ta3»
2 | CuHre3 IUCHEepCHBIX 2 Ilosydenue 30J1eli METO1aMU OIIK-1;
CHCTEM KOHJIeHCcaInu OIIK-3
3 | DneKTpoKMHETHYECKHE 2 Hccnenosanne sanexkrpokunerndeckux | OIIK-1;
SIBJIEHHUS B KOJUIOHIHBIX SIBIIEHU OIIK-3
CHCTEMaxX
4 | Crabmwinsamusd u 2 HccnenoBanue 3JIeKTpOJIUTHOM OIIK-1;
KOaryJsinus KOJUIOUIHBIX KOaryJsiuu 30J1ei OIIK-3
CHCTEM

JlaGopatopHbie pabOTHI MPOBOJATCS B MOMEIeHUN ydeOHON mabopaTtopuu
Kadephl ¢ UCIIOIB30BAHUEM CHEI[HATBEHOI'0 000PY/IOBaHHS.

8. Camocmosamensvnaa paboma bakanaepa

Ne Dopmup
n/n TeMbl, BBIHOCHMEIE Yack ®opma CPC yeMble
Ha CaMOCTOATEIbLHYI0 padoTy KOMIIeTe
HIHH
1 Croco0b1 K1acCH(QUKAITHA H 7 IIpopaboTka TeopeTHIeCKOT0 OlIIK-1;
MOJIYYeHHS KOJUIOHAHBIX CHCTEM. MaTepHala, HallllcaHle KoHcnekTa. | OITK-3
Knaccndnkariisa KomTOHIHBIX H3yueHIne TeOpETHYECKUX
CHCTEM I10 B3aHMO/IeIICTBHIO BOIIPOCOB U pellleHNe 3ajady,
YaCTHII JUCIIePCHOIT (a3sl, BXO/IAIIIX B KOHTPOIBHYIO padoTy.
JuicmepcHoil (assl co cpefoil, mo
arperaTHOMY COCTOAHHIO H 110
pa3MepaM 4acTHII JUCIepCHOH
(a3pl. YCII0BHA NONTYYeHU
CTa0IIBHBIX JUCIIEPCHBIX CHCTEM.
JucneprupoBanue, KOHAeHCallls U
TIeITH3aH .
2 IToBepxHOCTHBIEC ABJICHHS. 20 IIpopaboTka TeopeTHIeCKOTO OIIK-1;




IToBepXHOCTHOE HATSZKeHHEe H
agcopouus. OoMeHHast
MOJIeKyAspHas aacopoIus 3
pacTtBopoB. IloHATHE O
TIOBepXHOCTHOM HATSKEHNH H
TIONTHOI TIOBepXHOCTHOII YHEPTHIL.
Ancopbrus u ee Bu61. [Ipripoga
azicopOIoHHBIX cil. [IprMeHeHHe
b yHIaMEeHTATLHOTO
a/IcOpOITMOHHOT O YpaBHEHH
T'66ca 1714 omIcaHusA aJcop Ol
Ha TpaHHIle pa3fena JKHUIKOCTh-Ta3.
Teopus MOHOMONEKYIAPHOIT
ajgcopbmun JleHTMIopa.
3aKOHOMEepPHOCTH HOHOOOMEeHH 01l

aIcOpOITHIL

MaTepHania, HallllcaHHe KOHCIIeKTa.
H3yueHne TeOpeTHYECKIX
BOIIPOCOB U pellleHNe 3ajady,
BXOJUAIHX B KOHTPOIBHYIO padoTy.

OIIK-3

D1eKTPOKHHeTHYeCKHe SBIeHHSA
B IHCIIEPCHBIX CHCTeMAaX.
IIpuaIHE! BO3HHKHOBEHHS 3apsjia
Ha 'TIOBEPXHOCTH YaCTHI]
JuicmiepcHoi Qa3el. MexaHn3M
00pa3oBaHHA U CTPOeHIe TBOITHOT O
3IIeKTPHIECKOT0 CIIOAL.
DIeKTpOKIHeTHIecKie SBIeHHA:
3IeKTpodopes, ITeKTPOOCMOcC,
MIOTeHIal TeueHUs, II0TeHIIHal
cequMeHTann. IToHATIE 4°
MOTeHITHaNa i HaKTopHl,
BIHSIONINE Ha ero BeTIuuHY.

15

IIpopaboTKa TeopeTHYecKoro
MaTepHana, HalllicaHHe KOHCIIeKTa.
H3yueHne TeopeTHYECKIX
BOIIPOCOB I pellleHNe 3ajady,
BXOJUAIHX B KOHTPOIBHYIO padoTy.

OIIK-1;
OIIK-3

MoJieRy19pHO-KHHeTHYEeCKH e
cBoiicTRa 301eii. IIpiunna
MOJIEKYIIApHO-KIHeTIYeCKIX
CBOIICTB. BpoyHOBCKO® IBIDKEHUE,
mddy3msa, ocMoc 1
ceIMeHTallIOHHbIe SBJIEeHHS B
KOIUIOHNJHBIX CHCTeMaX.
D0ynnmocKomus H KPHOCKOIIHA
TIPHMEHNTEIEHO K aHAlIH3Y
KOIUIOHHBIX cHCTeM. MepEl
KHHEeTHYecKOoIl YCTOHYIBOCTH
YaCTHII AICIIEPCHOH (a3bl, MyTH
HAIIPaBJIEHHOT 0 N3MeHeHHA
KHHEeTHYecKOoIl YCTOHYIBOCTH.

IIpopaboTKa TeopeTH4ecKoro
MaTepHana, HaIlicaHHe KOHCIIEKTa.
H3y4eH1e TeopeTHYECKIX
BOIIPOCOB U pellleHIe 3a1ady,
BXOJUAIHX B KOHTPOJIBHYIO padoTy.

OIIK-1;
OIIK-3

OnruuecKkue CBOiCTBa
KOJLJTOHAHBIX cHcTeM. CyITHOCTh
apdekTta TuHgans. SBneHue
paccedgHIs cBeTa I ypaBHeHHe
Penes. Hedenomerpns,
TypOUANMeTpHA U J1eKTPOHHAA
MHKPOCKOIILA IPHMEHHTEIBHO K
aHAM3y KOJUIOUJHEIX CHCTEM.

15

IIpopaboTka TeopeTHYecKoro
MaTepHana, HalllcaHle KOHCIIeKTa.
H3zyueHne TeopeTHYECKIX
BOIIPOCOB H pellleHNe 3ajady,
BXOJUAIHX B KOHTPOJIBHYIO padoTy.

OIIK-1;
OIIK-3




CTIpYKTYPHO-MeXaHHYeCKHe 12 IIpopabGoTka TeopeTHIeCKOTO OIIK-1:
CBOIICTBA H PeOJIOTHYECKHE METO/IbI MaTepHana, HallIcaHHe KoHCcIIeKTa. | OITK-3
HCCIIeIOBAHMSA THCTICPCHBIX CHCTEM. I13ydeHne TeopeTHIECKUX

Bo3HUKHOBeHHE I 0COOEHHOCTH BOIIPOCOB U pellleHHe 3a/a4,

CTPYKTYP B KOJUIOHIHBIX CHCTeMaXx. BXOJUAIHX B KOHTPOIBHYIO padoTy.

BA3KOCTh HCTHHHBIX H

KOIUTOHIHBIX pacTBOPOB.

CTpyKTypHas BA3KOCTE.

3aBHCHMOCTE BA3KOCTH

KOIUIOHJHBIX CHCTEM OT

KOHIIeHTpAITII ICIepcHOIT a3kl

ArperaTuBHaf 12 IIpopabGoTka TeopeTHIeCKOTO OIIK-1;
ceTHMEHTAHOHHAA YCTOHYHBOCTD MaTepHana, HallIcaHHe KoHCcIIeKTa. | OITK-3
KOJLIOBJHBIX cHcTeM. [TonATHE I13ydeHne TeopeTHIECKUX

arperaTHBHOH U KHHETHYeCKOH BOIIPOCOB U pellleHHe 3a/a4,

YCTOIYHBOCTH, TapaMeTpsI Ol eHKH. BXOJUAIHX B KOHTPOIBHYIO padoTy.

CBA3b YCTOHYHBOCTH KOJUTOHIHBIX

CHCTeM C BeIIYHHOI 3apA/ia Ha

YacTHIIAX JICIepcHOIT a3kl

ConbBaTaIHOHHKIIL, SHTPOIHITHEII,

3MeKTPOCTaTHYeCKHII i CTPYKTYPHO-

MeXaHHUecKIHI (paKTopsI

CTaOITH3AIMH JIICHEPCHBIX CHCTEM.

MuxkporereporeHHble CHCTEMbI. 13 IIpopaboTka TeopeTHIeCKOTO OIIK-1;
Knaccugukanus aspo3zoneii, MaTepHana, HalllcaHHe KoHcIIekTa. | OITK-3
CYCIeH3Hil, 3SMynbcHii. MeTobt H3zy4eHne TeopeTHYECKIX

nonydeHus. OnTHYecKne I BOIIPOCOB U pellleHHe 3aJa4,

MOJNEKYIIPHO KHHETHYEeCcKHe BXO/AIHX B KOHTPOIBHYIO padoTy.

cBolicTBa IIpakTHdeckoe 3HaUCHHE.

JInopuiLuLie AUcCHEpCcHbIe 12 IIpopa6GoTKa TeOPETHUECKOTO OIIK-1;
cHcTeMbl. Oco0eHHOCTH MaTepHana, HalllcaHHe KoHcIekTa. | OITK-3
JHOQIIIBHEIX AHCIEPCHBIX CHCTEM: I13y4eHne TeopeTHIECKHX

YCTIOBHE CaMOIPOH3BOIBHOT O BOIIPOCOB U pellleHHe 3a/a4,

00pa30BaHUA 1 TepMOJUHAMITUEeCKasd BXOJAIHX B KOHTPOIBHYIO padoTy.
YCTOIUHBOCTE THCIEPCHBIX CHCTEM.

Croco0HOCTh ITOBEPXHOCTHO-

AKTHBHBIX BelllecTB K 00pa30BaHIIO

TMOMIIBHBIX CHCTEM.

9. Ucnoiib30BaHHe PeHTHHIOBOH CHCTEMBbI OLICHKH 3HAHHIL.

IIpu omeHke 3HaHMII, yMEHUII, HABBIKOB CTYAEHTOB B paMKaX JUCIUILUINHBI
«KonnongHass XuMHS» HCHONIB3YETCS PEUTHHIOBas CHCTEMA OIEHKH 3HAHUMI
OakamaBpoB Ha ocHoBaHuu «llomoskeHuss o OaIBHO-pPeHTHHIOBOH cHCTEMeE
OIIEHKH 3HAaHUI CTY/ICHTOB U 0OecIIeueHUs KauecTBa Y4eOHOTO MIPOIECCay.

IIpu mydenun mucrumnussl «Komwrongnas xumus» and OakanaBpoB IO
HanpapineHno MmoArotToBkun 18.03.01 «XuMmdyeckass TEXHOJOTHSA» B YdUeOHOM
IJIaHe IpeaycMOTpeHa KOHTpodbHas paboTa, deTbipe JabopaTopHbIE padOTHI U
’Kk3aMeH. PacueT pelTHHra oOcCyIIecTBISIETCS CIEAYIONINM 00pa3oM: 3a 3K3aMeH
CTYACHT MOXKET MOJYIHTh MHUHHMYM 24 Oawia u MakcumyMm — 40 GamnioB; a 3a
OJIHY KOHTPOJIBHYIO paboTy — oT 6 110 10 6astoB; mabopaTtopHas padora — ot 30 10
50 GannoB (B KOHIIE ceMecTpa 3a BBIIOTHEHHE HECKONBKHUX JIA00PaTOPHBIX padoT
BBICIUTHIBACTCS CPETHUIT OaLT).

‘OHGHO‘HHBIG CpeJIcTBa ‘ Kon-Bo ‘ Min, 6amioB ‘ Magx, OamioB ‘




JlaGopaTopHas pabota 30 50
KonTtpomsHuas paboTta 6 10
DK3aMeH 24 40
Hroro: 60 100




10. Hugpopmayuonno-memoduueckoe obecnenenue OUCUnIUNbl

10.1. Ocnognas numepamypa
an H3YYEeHHH JTHCHHIUIHHEBL ((KOHJ'IOHJIHM XHMHE» B KayecTBe OCHOBHBIX HCTOYHHKOB

WHOOPMALIHH PEKOMEHIYETCS HCIOIb30BaTh CSAYIONLYIO IHTEPATYPY.

OcHOBHLIE UCTOYHUKKM MHDOPMaLMK Konu4ecTBO 3K3EMNNApPoOB
1. ®puopuxciepe J.A. Kypc xowiouonoi xumuu. CIT6, Ib5C «/lanvy
H3-60: «/lansy, 2010.- 416¢. https://e.lanbook.com/book/4027 oocmyn

u3 10HoN MmoyKu uHmepHema nocie
pe2ucmpayuu ¢ IP-adpecoe KHHTY

2. F'eavgpman M., Kosaresuy O., FOcmpamoe B. IBC «/lanb»

Konrnouonas xumus. CI16. Usparenserso "Jlans", 2017, — |https:/e.lanbook.com/book/91307 docmyn

336¢. uz MoboOU MOYKU unmepHema nocne
eeucmpayuu ¢ IP-aopecos KHHTY

3.Boaxos, B.A. Konnouonas xumus, Ilosepxrnocmuvie IbC «/lanwy

sAenenus u oucnepcrwie cucmemvl. CI16. Hz-s0 «/lanvy, https://e.lanbook.com/book/65045

2015.—672¢ docmyn uz moboi MoKy unmepnema

nocue pezucmpayuu ¢ IP-aopecos KHHTY

4. Manviuesa K. H. Teopemuuecxoe u npaxmuyecroe 300 ox3e VHHL KHHTYV
PYKO600CmE0 no oucyuniune "TIo6epxHocmusle A6IEHUWA
u oucnepcubie cucmemvl” [Vuebnuru] ; yueb. nocodue
ons cmyo. 6y306, 06y4. NO XUM.-MEXHOA. HANP.
noo2omoexu dunioMuposan. cney. / Boneozpao. 2oc.
mexu. yu-m .— 2-e uz0., don. — Boazozpao : PIIK
"Honumexnux"”, 2008 .— 344 c.

10.2 Jonoanumenvnasa numepamypa
B xauecTBe IOMOJHHTENBHBIX MCTOYHHKOB MH(OPMALHH PEKOMEHIYETCS HCMOIb30BaTh

CJISAYIOUIYIO JTHTEPaTypy:
LOononHuTenkHbie HCTOYHUKK MH(POpPMaLUK Konu4yecTBo 3K3eMnnApoB

S.Poadyeun BH Duzuxoxumus nogepxnoemu. |15 sxz 8 VHHI] KHHTY
Joaronpyansiii: Matenmext, 2011,
6. [lyxun EJI., Iepyos A.B., Ameauna E.A. Konrouonan ! ax3 6 VHHI] KHHTY
xumun. M.: FOpaum, 2012.
7.IloBepXHOCTHBIE sIBJCHHS W JHCHEPCHbIe cHCTeMbL |20 9x3. Ha Kagedpe
WUnrausuayaisHbIe 3afaHns K KOJLIOKBHYMa™m  /
A A Tpemvsxosa, AA Kononnesa, JIM Topcyes, AH.
Kypmaeoa. Kazann, U3g-so Kazan. roc. Texnon. yn-ta,2011.
- 40c

8. Caprucos 10.C. Jlabopamopuwiii npaxmuxym no|l sx3 ¢ VHHL] KHHTY
Koanouonou xumuu [Vaebnuxu] : yueb. ITocobue / Tomexuil
2oc, Apxumexm.-cmpoum. Yn-m .— Tomck, 2013 .— 100 c. :
wn. — Bubnuozp.: ¢ 96-97.

9. IIpaxmuxym no koroudnott xumuu [Vuebnuiu] : yueb.|l sxs ¢ VHHI] KHHTV

nocobue 0 cmyo. 6y308, 06yy. no nanp. BIIO 020100.62\95C Znanium. com

“Xumus" u cney. 020101 "Xumus" / nod peo. B.I|htip://znanium.com/go php?id—253361
Kyauvuxuna — M. : Bysoéckuii yuebnux @ Hugppa-M, 2012|0ocmyn u3 mobou moyxku uxnmeprema
— 288 c.

nocne pecucempanuu ¢ IP-adpecos

KHHTY




10. Pycanos AH.  Jlexyuu no - mepmoduramure
nosepxnocmei. — CI16. Hs-60: «/lanoy, 2013.

IBC «Jlanby
https://e.lanbook.com/book/6602
oocnyn us mo6ol moyKu unmeprema
nocie peucmpayuu ¢ IP-aopecoe
KHHTY

10.3 Snexkmponnsie ucmodHUKU UHGopMayuu

[Mpu w3yvenwn wcnuruabl  «Kommouneas XHMES» B KauecTse
AJNICKTPOHHBIX HCTOYHHKOB HH(bOpMElHHH, PEeKOMEeHaYeTC s HCIOJIL30BATE
ClIeAyIOIIHe HCTOYHUKH:

Onexrponssii karamor YHHUL] KHUTY. - Pexum noctyna:
http://ruslan.kstu.ru/

OnektponHas OubGnmoreka VYHMI[ KHUTY. - Pexum Jjocryna:

http://ft.kstu.ru/ft/
DneKTpoHHO-OHONHOTEYH AN

http://e.lanbook.com/books/ .

CHCTEMA

«Jlauby.

Pexxum  pocrtyna:

Hayunas snexktponnas Oubmmoreka eLIBRARY.RU. — Pexnm nocryma

http://elibrary.ru/defaultx.asp

O6paszosaresbHblii mopran no xumuu "HIMUS" [DnexkTporHbI# pecypc]. —

Pexxum nocryna: http://himus.umi.ru/

CorsiacoBaHo:

ROCIEAORATL I Kl
% YHMRErUHTET
TeOH-NAVUHBLE
WHOHMBIN yenmp

3aB. cekTopoM OKY®

H.H. YconslieBa




12. MamepuanvHo-mexHuueckoe obecneueHue OUCYUNTUHBI

1. JleknHoHHBIE 3aHATHA:
a. KOMIUIEKT 3JIeKTPOHHBIX IIpe3eHTaIlil/clIalioB,
b. aymnTopus, ocHaleHHasI Ipe3eHTAlHOHHOI TeXHUKOI (IIPOeKTop, SKpaH,
KOMIIBIOTEp, JIa3epHasl yKa3Ka),
c. makeTs! 1O cnermanpHOTO HazHawYeHHS - cucteMa Moodle st ynpaBnerms
yIeOHBIM IIpoIieccoM, NIpeIHa3HaYeHHas IS HCIIONIb30BaHM B ceTH VIHTepHeT.

2. JlabopaTopHbie padoThI
a. YueOHas nabopatopus Pu3nueckoil H KOJIONIHOH XHMIH, OCHAIICHHAs
yCTaHOBKaMH IS 3IIeKTpodopesa, mpudopoMm Peburaepa, ciekrpodoTromerpamuy,
pedpakTomMeTpaMH, BecaM aHAIHNTHIECKIMI, HA00pOM 31eKTPOJI0B, XHMUYIECKOH
MIOCYZBI
U peakTHBOB.
b. maboHBI 0THETOB MO TabOpPaTOPHBIM paboTam.

3. IIpouee
a. paboduee MecTo IpernofaBaTells, OCHAIIEHHOE KOMIIBIOTEPOM C JJOCTYIIOM B
HuTtepner,
b. paboune MecTa CTyIeHTOB, OCHAIIEHHbIE KOMIIBIOTepaMH ¢ JocTynoM B HHTepHerT,
IIpeaHa3HauYeHHbIe I paboThI B 37IeKTPOHHOI 00pa30oBaTeIbHOH cpefe.

C. IPHHTED,
d. ckanep.

13. OépazoeamensHvie mexHoa02UU

VaemsHBI Bec 3aHATHIL, IPOBOJHUMEIX B HHTePaKTHBHBEIX (QopMax IpH H3YUCHHH
mucnmneel «KoimmonaHass XuUMHS» BO BpeMs JTa0OpaTOPHBIX 3aHSTHH COCTaBISIET 2
Jaca.

dopma oOyueHmS: CeMHHAap-TIICKYCCHS, IIOATOTOBKA IIPe3EHTAlHH M YCTHOTO
JOKJIajia CTyAeHTa.

Jlns  [mocTIDKeHHs IUTaHHPYeMBIX — pe3yiabTaToB  OOydYeHHs, B JHCIHILINHE
«KommonHas XHMUSI» HCIIONB3YIOTCS pa3IHIHbIe 00pa30BaTeIbHbIe TeXHOIOTHH:

1. ITngpopmayuonro-paseuearoujiie mexHono2uy, HAIpaBIeHHbIE Ha OBJIaJCHIE
OompmmM 3amacoM 3HAHHI, 3allOMHHAHAE H CBOOOJHOE OIEPHpPOBAHHE FHMH.
Hcrmome3yeTcss JEKIIMOHHO - CEMHHApCKHI MeTOH, CaMOCTOSATeIbHOe H3yUcHHe
JATepaTypsl,  IpPHMEHeHHe  HOBBIX  HH(QOPMAIHOHHBIX  TEeXHOJNOTHH  JUIs
CaMOCTOSITEIFHOTO IIOTIOIHEHUS 3HAHMI, BKIIOYAs HCIOIb30BAaHHE TEXHHYECKHX M
3JIEKTPOHHBIX CPEeICTB HH(OPMAITHH.

2. Paszsuearoujue npobieMHO-OpUeHMUPOBAHHbIe MEeXHOI02Ul, HaAIpaBIeHHBIE Ha
¢opMupoBaHHe M pa3BUTHE IPOOIEMHOrO MBIIUICHHS, MBICIHTEIBHOI aKTHBHOCTH,
CIIOCOOHOCTH TPOOJIEMHO MBICIHTH, BHAETh H (HOPMYJIHpPOBaTH HpoOIIeMBI, BEIOHPAaTh
crocoOBI M cpelcTBa I MX pemieHms. IIpu 3ToM HCHOIB3YIOTCS ClIeayoImue YpOBHH
CIIO)KHOCTH ¥ CaMOCTOSITEIBHOCTH: IIpOOJIeMHOE H3IIOKeHHe YUeOHOro MaTepHaia
IIperoaBaTeNeM; CO3JaHNe IIperoiapaTereM IpoOIeMHBIX CHTyaITHIL.

Hcmoms3yeMple B JISKIIHOHHOM Kypce HHHOBAaIMOHHBIE OO0pa3oBaTelIbHEIC
TEeXHOJIOTHH: JEKIS - Ipecc-KOH(EepeHIW s, IeKIIsI-BH3yalH3alisl, JeKIsI ¢ 3apaHee
3aIUTaHHPOBAHHBIMH omnOKamu. IIpn moaroroBke Kk MpoBeIeHNIO KasKI0H 1abopaTopHOH
paboTHI 1 ee 00CYKICHNH MCIOIb3YeTCs METOI MO3TOBOT'O IITypMa.

3. [leamenvHocmHble NPAKMUKO-OPUEHMUPOBAHHbIE MEeXHOI021 1, HallpaBIeHHbIE Ha
(dopMIpoBaHHe CHCTEMBI IPOQeCCHOHAIBHBIX MPaKTHIYECKAX YMEHHIl IpH IpOBeIeHHH
SKCIepHMEHTAIBHBIX HCCIe0BaHNil. Peami3yroTcss B X0oe MOATOTOBKH, BBEIIIOJIHEHUSI H
o0cyxIeHns 1abopaTopHBIX paboT.




4. JluunocmHo-opuenmuposartvie mexrHono2uy oOydeHNsI, oOecllewNBaroINe B
XoIle y4JeOHOTO IIporecca ydeT pas3IHMYHBIX CIIOCOOHOCTeHl oO0ydJaeMbIX, coO3JaHHe
HeOoOXONMBIX YCIOBHH JUIS Pa3sBUTHS HX HHIANBHIYaIbHBIX CIIOCOOHOCTEll, pa3BHTHE
aKTHBHOCTH JIMYHOCTH B y4eOHOM mpomecce. JIMIHOCTHO-OpHEHTHPOBAHHEIC
TEeXHOJOTHH OOyYeHHS pealn3ylTcs B pe3yibTaTe HHANBHIYaIbHOTO OOIIEHHS
npernofaBaTell H CTyAe€HTa Ha 3aHATHSIX, IIPH BBIIOJHEHHH H cJade JOManIHHX
HHIHBHIYAJbHBIX pacueTHBIX 3a/JaHHi, IIpH IIOATOTOBKE H 3alllHTe HHIUBHIYyaJIbHBIX
OTYETOB II0 Ta0OPaTOPHBIM paboTaMm.



Jlucr nepeyrBepikaenns paboyel nporpamMmbi

Pabouas nmporpamma no aucuuruiiie «KomionnHas XuMus»

[To nanpasneHuto noarotTosky 18.03.01 «Xumuyeckass TEXHOIOTHI»
s ipoduiei moAroToBKH: «XUMHYECKas TEXHOJIOTUS OPraHMYECKHX BELLECTBY
n1s Habopa obygaromuxcs 2019 r.
nepecMOTpeHa Ha 3aceiaHu# kadeapb! GU3MyecKol U KOIOMIHOW XUMHH

Ne JlaTa Hanuuue Hanmuuune ITognuch ITonnuce Iloanuck
/1 | mepeyTBepKIeHHS | M3MEHEHHH | W3MeHeHHH B | pa3pabor- | 3aBeayromlero | HadaJlbHHKa
PII (mpoTtokon CIIHCKE guka PI1 Kadeapoii YMI
3aceaHus JUTEpaTypsl Kuraesa JLLA.
kadenper No ot 2
m— 20_) 3 ;‘ 7 // / 'f{ﬁ
1 [Nel3 ot 28.06.2019 | Het/ects Hert/ects ///
( VA
: v/ /
lamawisun AP

*ITynkr "Ilpodeccuonanshbie 6a3bl JaHHBIX U HHGOPMALIMOHHBIE CIIPABOYHbIE

CHCTEMBI'":

1. O6pasosarensHbiii nopran no xumuu «HIMUS. — Pexum npoctymna:
http://himus.umi.ru/, cBO6GOTHBIH.

2. bubnmmorexka MI'Y. — Pexxum noctyna: http://www.lib.msu.ru, cBo60aHBIi.

3. bubmoreka CII6I'Y. — Pexum noctyna: http://www.lib.pu.ru, cBo6o1HbIi.
— Pexum poctyna:

4. Poccuiickas T'ocynapcTtBeHHass OubnuoTeka.
http://www.rsl.ru, cBoG0IHBIH.
5. Poccuiickas

SJIEKTPOHHAaA

http://www.elibrary.ru, cBoGOIHBIH.

HallMOHaNbHas  OuOnHMoTeKa.
http://www.nlr.ru:8101/poisk/, cBoOGoaHbIiA.

6.  Hayunas oubnuorexa.

—  Pexum

- Pexum

JOCTyTa:

JocTyna:

BHecensl nomnonHeHus B NyHKT "MarepuaibHO-TEXHHYECKOe obecreueHue
OUCLIMIUTHUHBI (MoayJisi)":
B yueGHOM mporecce HCIOIB3yeTCs ITHLUEH3HPOBAHHOE MPOrpPaMMHOE

obecrnieyenue;

1. MS Office 2010 Russian,
2. I'padpuueckuii penakrop Paint.




