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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTaHOBJICHHBIMH B 00pa30BaTe/1bHOM NporpaMmMe HHAMKATOPAMHU A0CTHKEHHS

KOMIIETeHIIM A

DopmupyemMas
KoMIleTeHusI (¢
yKa3aHueM Koja)

I1K-4. Criocoben
pa3zpabaThiBaTh U
BHEJIPSITh HOBBIE
nepe0BbIe TEXHOJIOTUH B
obnactu
reoJIOropa3Be/iku 1
rmojcyera
YTJIEBOAOPOIHOTO ChIPbS

Koa n HaumeHnoBanue
WHINKATOPA I0CTHKEHHS
KOMIEeTeHIUH

[1K-4.1. [Inanupyer
TEXHOJIOTUH T€OJOTMYECKIX
U3BICKAaHHUI; TEXHOJIOTHU
npoBeneHus1, 00paboTku u
UHTEPIIPETAIUHU Te0JI0T0-
reo(u3nYecKux padort.

Pe3yabTaThl 00yueHus no
JMCHUIINHE (MOIYJII0)

OO0yuaromuiicst T0JKeH 3HATh:
OCHOBHBIC MTOHSITUSI TCOPHH
rOpeHusi, Hay4YHbIe (DAKTHI,
3aKOHBI ¥ BEIyIIIUE UJICH,
COCTABJISIFOIIIE OCHOBY TPYIOBOM
JIeITCIIbHOCTH CIICMAINCTA B
obnacty 0€30MacHOCTH
pa3paboTKU HOBBIX
MECTOPOXKIACHU,

[1K-4.2. Bueapser nepeaoBbie
TEXHOJIOTHH B TIPOLIECC MTOUCKA
U pa3BelIKu HEPTSHBIX U
ra30BbIX MECTOPOKICHUM;
pa3pabaThIBacT M BHEAPSCT
MepeI0BbIe TEXHOIOTUH
IoJicYeTa 3a1acoB 1
YIPaBJICHUS 3al1acaMH.
IIK-4.3. IToaroroska
MPEJI0KEHUH HOBBIX METOIUK
U TEXHOJIOTHH B 00J1acTH
re0JIOrOpa3BEIKU U MoJIcyeTa
3aracoB; BHEJAPEHUE HOBBIX
TEXHOJIOTUH B
IIPOU3BOJCTBEHHBIN IIPOLIECC.

OOyyaromuiicst TOJMKEH YMETh:
pa3pabaThiBaTh HAYYHO
000CHOBaHHBIE PEKOMEH/IAINH 10
Oopranusanuu 0e301acHoro
(YHKIIMOHUPOBAHUS
TEXHOJOTHYECKUX IUKIIOB
B3PBIBOOTIACHBIX ITPOU3BOJICTB

[IpuHrMaer yyactue B
pa3paboTKe U MOArOTOBKE
IIPEIOKEHU N HOBBIX METOJIUK U
TEXHOJIOTHH B 001acTH
reoJIOrOpa3BesIku U IoAcyeTa
3a1acoB; BHEIPEHUE HOBBIX
TEXHOJIOTH B
IIPOU3BOCTBEHHBIN MPOLECC.

2. leau 1 MecTO AMCHUIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTe/IbHON NPOrpaMMbl

Lenn n3ydyeHus: AUCLUUILIAHBIL:

OCBOCHHME CTYJCHTAMH 3HAHUM 110 OCHOBHBIM (PUBHKO-XMMHYECKUX 3aKOHOMEPHOCTSM,
OPUBOJAIIMM K BO3HUKHOBEHHUIO TOpPEHUS, TMOHMMaHUE HMH 3aBUCHMOCTEH U (HaKTOpOB,
COTPOBOKAAIOIMIMX IPOLECChl TOPEHUs, YMEHHE OOECIEeUUTh pPEIIEHHUE BOIPOCOB MOXKAPHOMH
0e30MacHOCTH KaK Ha MPOU3BOJICTBE, TaK M B OBITOBBIX YCIOBHSIX.

JuctunimHa peanu3yercs B paMKax dYacTd, (GopMHpPyeMOil ydyaCTHHKaMU 0Opa3oBaTENbHBIX
OTHOIIIEHHWH.

J1st ocBOGHMSI IUCHUIUIMHBI HEOOXOJUMbI KOMITETEHINH, C(POPMHUPOBAHHBIE B paMKax U3yueHUs
CJICAYIOIIMX JUCIUIUINH: MaTeMaTUKa, XUMUs, (PU3MKA, TEPMOJUHAMUKA, T€OJIOTHSL.

Jucnunnuna nzydaercs Ha 4, 5 Kypcax B 8, 9 cemecTpax



3. O0beM AUCHHUILVINHBI (MOAYJIs1) B 324€THBIX €IHHULIAX C YKA3aHHEM KOJIHYeCTBa
aKa/JleMI4eCKHUX WJIH ACTPOHOMHMYECKHUX YACOB, BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy
o0yyarommxcs ¢ npenoaasareJieM (110 BUIaM y4eOHBIX 3aHATHI) H HA CAMOCTOSITEIbHYIO
padoTy o0y4aromuxcs

OO6mast Tpy10eMKOCTh (00hEM) TUCIUILIMHBI COCTABIISICT 72 aKaj. .

Bcero uacos

O0beM TMCUMILINHBI 3aounas popma
o0yueHust

OO0m1ast TpyA0€MKOCTh TUCIUILIUHBI 72
YueOHBIX 4acOB Ha KOHTAKTHYIO paboTy C MperoiaBaTeneM:

JIEKITUHA 10

IIPAKTUYECKUX (CEMUHAPCKUX ) 12

apyrue Gpopmbl KOHTaKTHOH padoTsl (PKP) 0,2
Y4eOHBIX YacOB HA KOHTPOIIb (BKITIOYAs YaChl MOATOTOBKH): 3,8

3ayer
Y4eOHBIX YacOB HA CAMOCTOSITENIFHYIO paboTy 00yJaromuxcs 46
(CP)

DopMBbI KOHTPOJIA CemecTpbl

3a4er 9

4. Coep:kanue JUCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiesiaMm) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJMYeCTBA aKa/IeMHYeCKUX YACOB M BUAOB YUeOHBIX
3aHATHH

4.1. Pazaennl TUCHUIIIMHBI M TPYAOEMKOCTD 110 BUIaM yqeﬁm,lx 3aHATHH (B
AKAACMHUICCKHUX '{acax)

Buab! yueOHbIX 3aHATHH, BKJIIOYAS
Ne  Haummenobamme pasiena / Tembi CaMOCTOSITEIbHYIO pa0oTy 00y4aromuxcs u
wn MCIHILTHHI TPY/10€MKOCTH (B 4acax)
KonTakTHas pa6oTa ¢ npenoaaBareiieM CP
Jlek IIp/Cem Jlao
1 | OcHoBHBIE NOHATHUS U 5 6 0 25
onpeeaeHUs] TEOPHHU rOPeHHs
1.1 Xumuueckue npoueccs npu 2 3 0 10
TOpPEHUH
1.2 TepmonuHamudeckas 2 2 0 8
XapaKTePUCTHKA XUMHUECKUX
peakuu
1.3 KuHeTnka XMUMHUYECKUX pEaKIuid 1 1 0 7
2  Ilpouecc ropeHusi 5 6 0 21
2.1  XapakTepHCTHKH Ipoliecca 1 2 0 7
TOpEHUs
2.2  BoO3HHKHOBEHHE MPOIECCOB 2 1 0 6
rOpeHus
2.3 | Pa3Butue ropeHus 1 2 0 4
2.4 | TlpexpamieHne TOpeHus 1 1 0 4
Hroro 10 12 0 46




4.2. Coaep:xanue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 110 pa3aesiaM (TeMaMm)

Kypc eKImoHHbIX 3aHATHI

Ne

HaumenoBaHue pasjaeia
/ TeMbl JUCHUILJIMHBI

Conepxanue

1

OcHoBHbIE MOHATHS U ONIPeJe/ieHHs] TeOPHUHU ropeHus

1.1

1.2

1.3

XUMUYECKHUE MPOLIECCHI
IIPU TOPEHUU

Tepmoaunamuueckas
XapaKTepUCTHKA
XUMUYECKHUX peaKIuii

Kunernka xuMHYECKIX
peakuuii

OxucinuTeIbHBIC M BOCCTAHOBUTEILHBIC CBOMCTBA
3JE€MEHTAPHBIX BEUIECTB U XUMUYECKUX COCIMHEHUM.
DHEPreTUYeCKue XapakKTePUCTUKU aToMOB. CoBpeMEHHast
KBAaHTOBO-MEXaHMUYECKasi TPAKTOBKA XUMUYECKOM CBSI3H.
DHeprusi XMuMUYeCKo# CBs3U. TUIbI B3aUMOICHCTBUS
MoJieKkyI1. CHIIBI MEXKMOJIEKYISIPHOTO B3aUMOICHCTBHUS.
DHEPreTU4eCKUe XapakKTEPUCTUKU MOJIEKYJI.

XHWMHMYECKHUE PEAKIUHU U YCIOBUS UX IIPOTEKAHUS. Y CIIOBUS
CMEILICHUS] PABHOBECHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIX
CHCTEM

OHTponus U U300apHO-U30TEPMUUYECKHI TOTEHIHAT
XUMHUYECKOHN peakuuu. TepMOoInHaMUIECKUE KPUTEPHUH
CaMOIIPOU3BOJIBHO NPOTEKaroLIero npouecca. Onpenenenue
HaIlpaBJICHUs CaMOIIPOU3BOJIBHO IPOTEKAIOIINX PEAKLIUN ITPU
HECTaHJapPTHBIX YCIOBUAX. TepMoauHamMudeckast
KJIacCU(UKALMS XUMUUECKUX peaKkLIui

CKopocCTh IPOTEKAHUs PEAKIIU B TOMOTEHHON 1
rereporeHHon cucremax. @akTopsl, BIMAIOLIME HA CKOPOCTb
peaKkyu: IpUpoOAa pearupyomux BeUECTB, UX
KOHLIEHTpaLUs, TEMIIEpaTypa, BEIMYMHA TIOBEPXHOCTH
CONPUKOCHOBEHUS. 110psAI0K M MOJIEKYJIIPHOCTh PEAKLIUH.
Kunernueckue ypaBHeHMs peakunu. LlenHsle peakuuu.
OHeprug akTuBauuu. KuHeTnueckue xapakTepuCcTHKU
peakLuil TOpeHusl.

IIpouecc ropenus

2.1

2.2

XapakTepUCTUKU
nporecca TopeHus

BoszaukHOBeHUE
MPOLIECCOB TOPEHUSA

[TonmHoe 1 HenoaHOe ropeHue BemecTB. CBONUCTBA MPOJYKTOB
ropenus. [{pim, coctaB apiMa. [ OMOreHHoe, reTeporeHHoe 1
i dy3noHHoe ropere. TepMuyeckoe U TFIOMUHECIIEHTHOE
U3JIy4yEHue.

XUMHUECKHUEe MpoLecchl pu ropeHuu. OKUCICHHE.
AKTHUBaIMs MOJIEKYJTBI KHCIOpoaa. Llernnbie peakuuu.
3apoxieHue, Ipo10JKeHNE U 0OPBIB LETEH.
PasBeTBisromuecs 1 HEPa3BETBISIFOIINECS [IETTHBIC PEAKITHH.
IlepexucHas Teopus okucnenusi. CoBpeMeHHOe
MPEJCTaBIICHHE O MEXaHH3ME OKHCIICHHSI TOPIOYNX BEIIECTB.

CaMoBocIIaMeHEeHHe, YCIIOBUS €r0 BOSHUKHOBEHUS. Topus
CaMOBOCIUIAMEHEHHS, €€ CYIHOCTh. LlenHas Teopus
CaMOBOCIUIAMEHEHHU . 3aBUCUMOCTh TEMIIEpaTyphl
CaMOBOCIUIAMEHEHUS OT JaBJIECHUSI, KOHLIEHTPALlUU TOPIOYNX
BEIIIECTB, COCTaBa BO3/1yXa U HAJIMYUS KaTaau3aTOpPOB.
[TonoxurenpHble U OTpULIATENBHBIE KaTanu3aTopsl. Ilepuon
WHAYKIOUH.

3axkuranue. OTIIMYNE OT CAMOBOCIVIAMEHEHUS.
CamoBo3sropanue. Temneparypa Hadana pa3BUTHS
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camoBo3ropanusi. Craauu nporpesa. TeminoBoe
camoBo3ropanue. CaMOBO3ropaHue AUCHEPCHBIX MaTEpUAJIOB.
XUMHYECKOE CaMOBO3TOpaHUe

2.3

PaszButne TropeHus

Pacnpoctpanenue miamenu no razam. HukHuii 1 BepXHUi
KOHLIEHTPALMOHHbIE TPEIEIIbl pACIPOCTPAHEHUS IIAMEHH.
Jubdy3rnonHoe ropeHne KUAKOCTeH. MexaHu3M TopeHusl.
®opma u pazMepsl IwiaMeHu. [Iporpes xxunkoctu npu
ropeHud. Pacuer konmuecTBa TEIIOThI, BOCIIPUHATOE
MIOBEPXHOCTHIO JKUJKOCTU. BiusHue KoHLIEHTpauuu
KHCIIOPO/ia HAa CKOPOCTh BhIropaHusi. OcOOEHHOCTH TOpeHust
HE(PTETPOTYKTOB.

I'openue yraepoga. Mexanusm rnporecca ropeHus..
[lepBuuHbIE U BTOPUUYHBIE PEAKLIUH, IPOTEKAIOIINE IIPU
B3aUMOJICICTBUU YIJIEPOJa C KUCIOPOAOM. 3aBUCUMOCTh
CKOPOCTH F€TEpOT€HHBIX PEAKIUI OT TEMIIEpaTyphl,
JIaBJICHUs1, KOHLEHTPALMU PEarupyronx BeIIeCTB, BEIMUYUHbI
MMOBEPXHOCTH YTIIEPOa U CKOPOCTH TU(Py3un K HEeH
KHUCJIOpO/JIa.

I'openne npesecunsl. TemneparypHble CTaAUU TOPEHUS.
[lepuonsl ropenus. BnusHue koinyecTBa Bo3yxa Ha
CKOPOCTb F'OPEHUs JPEBECUHBI.

MexaHu3m ropenus TBepabIx MarepuanoB. CTaguu npouecca
ropeHusi. 3aBUCUMOCTb CKOPOCTH pacIpOCTPaHEHUs TUIaMEHU
OT OpUEHTAIMU TOBEPXHOCTH, TOJIIIMHBI MaTtepuana. [Ipomecc
BbIropanus. KonnuecTBeHHas XapakTepUCTUKa IpoLecca
BBITOPAHUS

2.4

[Ipekpanienue ropeHus

OcHOBBI TIpeKpaIeHHsI TOPEHUS: CYITHOCTh MPEIEIOB
TOpCHUs, TCIJIOBAA TCOPHUA MMOTYXaHUA IMIIaMCHHU. HYTI/I n
METO/Ibl CHHKEHHS TEMIIePAaTyphl B 30HE TOPEHUS: CHIDKEHUE
HMHTCHCHUBHOCTHU TCIUIOBBIACIICHUA B 30HC pCaKINU U
MOBBIIIIEHNE MHTEHCUBHOCTH TEIUIOOTBO/IA U3 30HBI PEAKIIUU.
Crioco0bl TIpeKpanieHus: TOpeHusi, OCHOBaHHbBIC Ha
WCIIOJIb30BaHUU TIPEIEIbHBIX TapaMeTPOB TOPEHUSI.
Teopernueckoe 000CHOBaHUE BHIOOpPA CITOCOOOB
MIpEeKpaIleHus] TOPEHUS B 3aBUCUMOCTH OT BUA TOPIOYETO
BeIIIEeCTBA. Tloustue o Mexanuzme OTHETYIIAICTro HeﬁCTBHﬂ
Pa3IMYHBIX OTHETYIIAIKX BemecTB. OTHeTYIIaue cpecTBa,
CBOMCTBa 1 00JaCTh UX MPUMEHEHUS MPU TYHIEHUH [T0KAPOB

Kypc mpakTudeckunx/ceMuHapCKUX 3aHATUN

Ne HaumenoBanue pasgena / Coaepxanue
TeMbl JMCHUIIJTHHbI
1 OcHoBHbIE IOHSATHS U ONpe/ieIeHHs] TeOPHHU FoOpeHust
1.1 Xwumuueckue Mpouecchl nNpu Pacder BaJIeHTHOCTH M CTENIEHU OKHUCIIEHUS KUCIOpOAa
TOpEeHUH metonamu BC u MO. CocraBneHne OKUCIUTENbHO-

BOCCTAHOBUTENBHBIX PEAKIUI C y4acCTUEM KUCIOPOJa.
Brrumncnenne sHTanbMii 00pa3oBaHUS OKCHUIOB U
TETUIOBBIX 3((eKTOB (Pa30BBIX MpEBpAIICHUI

1.2 TepmoauHaMuueckas Omnpenenenne TEIIOTHl PEAKIUI TOPEHUS TPU
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XapaKTEepUCTHKA XMMUYECKMX  IOCTOSHHBIX 00OBEME U JaBICHUU.
peakuui Pacuet peakiun 06pa3oBaHus BOJBI C YI€TOM TEIIOT
00pa30BaHUs UCXOAHBIX BELIECTB U SHEPTUU CBSI3H.

1.3 KuneTtnka XUMHYECKUX Omnpenenenne CKOPOCTH peakluii roperus. Puzndyeckue
peakuuit ¥ Ta30/IMHAMHYECKUE (PAaKTOPBI, BIUSIOIIUE HA
KOHIEHTPALUIO Pearupyroiux BEeIEeCTB.
ITocTpoeHre KMHETUYECKOW 3aBUCUMOCTH KOHILIEHTpALUK
pearupymoliero BemecTsa OT BpeMeHHU.

2 Ilpouecc ropenwust

2.1  XapakTepuCTHKH Ipoliecca IIpencraBuTh IpUMEPBI LENHBIX PEAKIIUN, IIOKA3aTh
TOpEHUs MEXaHU3M HUX IIPOTEKaHUs, PACCUUTATh SHEPTUIO
AKTHUBALIMU OTIEIBHON MOJIEKYJIBI
2.2 | Bo3HUKHOBEHHE MPOLIECCOB [Touck n ananu3 uadopmaiuu 1o teme. Beictynnenue ¢
TOpEHUs JOKJIaJaMu
2.3 | PasButue ropenus Pacuer npuBeneHHON MacCOBOW CKOPOCTH BBITOPAHMUS.

Pacuer BeTU4HHEI HpHBCI[GHHOﬁ MaccOBOH CKOpPOCTH
BbII'OpaHUsA 3a/laHHBIX BCIICCTB

2.4 | TlpekparieHue ropeHus CocraBiieHre XMMHUECKUX PeaKInid, THTUOUPYIOIINX
nporiecc ropeHusi. Mexannu3M HHrHOnPYIOIIero
JEHCTBUS OTHETYIIAIIETO a3pPO030JIsl.

5. Y4eOHO-MeTOoaMYECKOE 00ecnieYeHHe I CAMOCTOSATeIbHOM padoThl 00yYaOIIUXCH 110
AUCHHUILIMHE (MOYJIIO)

CamocrosTenbHas paboTa CTYAEHTOB SBISETCS HEOOXOAWMBIM KOMIIOHEHTOM IIpoliecca
06y‘~ICHI/I$[ A MOXET OBITh OmnpeaciicHa Kak TBOPYECKad ACATCIbHOCTL CTYACHTOB, HAIIPAaBJICHHAA
Ha MPUOOpETeHNnEe UMU HOBBIX 3HAHUH U HAaBBIKOB.

Llens caMocTOSITETHHON PabOTHI CTYACHTOB — CHCTEMAaTHUECKOE U3yUSHHE NUCIUTUTNHBI B
TEUYEHUE CEeMECTPa, 3aKpEeIUIEHUE U YIiyOJieHHe MOJIYYEeHHBIX 3HaHUI U HaBBIKOB, MTOJTOTOBKA K
IOPEJICTOSIIIUM  3aHATHSM, a Takke (QOPMHUPOBAHUE KYJIbTYpPbl YMCTBEHHOTO Tpylda U
CaMOCTOSITENIbHOCTH B TIOMCKE U MPUOOPETEHMM HOBBIX 3HAHUN W YMEHHH, U B TOM 4MHCIE,
¢dopMupoBanue o0IeNPOPECCHOHATBHBIX KOMIIETEHIUH.

Buabl camocTosiTe1bHOM Pa00ThI CTYACHTOB

CamocrosiTenpbHast paboTa CTYICHTOB MpeaHa3HaueHa I yriayosiaeHus chopMupoBaHHBIX
3HAaHWUM, YMEHUH, HaBBIKOB.

CamocrosiTenbHass paboTa pa3BUBAET MBINIJIEHHWE, TIO3BOJSET BBISIBUTh MPUYHUHHO-
CJIE/ICTBEHHBIE CBSI3M B U3YUYEHHOM MaTepHalie, pelIuTh TEOPETUUECKHE U TPAKTUYECKUE 3aJauH.
CamocrosiTenpHas padoTa CTYJAEHTOB MPOBOJUTCSA C IENBIO: CUCTEMATH3aIlMd U 3aKPETUICHUS
MOJTYYEHHBIX TEOPETHUYECKUX 3HAHWH W TPAKTHUECKUX YMEHUH CTYIEHTOB; YIIIYOlleHUS U
pacCHIMpPEeHHs] TEOPETHYECKUX 3HAHUW; (OPMHUPOBAHMS YMEHUU HCIIOIB30BATh CIPABOYHYIO
JOKYMEHTAIMI0 U CIHEIHUABHYIO JIUTEPaTypy; Pa3BUTHUS IO3HABATEIbHBIX CIIOCOOHOCTEH U
AKTHBHOCTH CTYJICHTOB: TBOPYECKOW WHHIIMATHBBI, CAMOCTOSTEIHLHOCTH, OTBETCTBEHHOCTH H
OpPTaHW30BaHHOCTH; (POPMHUPOBAHUIO CAMOCTOSTETBHOCTH MBIIUICHUS, CIOCOOHOCTEH K
CaMOpPAa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpPEAIM3aI[i; Pa3BUTHS HCCIIEIOBATEIHCKUX
ymeHuid. Ponb camocToATenpHOM paboThl BO3pacTaer, T.K. Mepel] yueOHbIM 3aBEICHHEM CTOUT
3a/laya B T.4. W MO (POPMUPOBAHUIO y CTyJAEHTa MOTPEOHOCTH K CamMoOOpa3oBaHUIO U
CaMOCTOSITEJIbHON MTO3HABATENIbHON JEATEIbHOCTH

CryneHTaMu IpaKTHKYeTCs JBa BHa CAMOCTOSITEIbHON pabOThI:
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— ay/IUTOpHAs;

— BHEAyIUTOPHAS.

AymuTOpHas caMOCTOSITEelbHAas paboTa MO AMCUUIUIMHE BBIMOJHSACTCS Ha Y4eOHBIX
3aHATHUAX T10/1 HEITOCPEICTBEHHBIM PYKOBOJCTBOM IIpENojaBaTelis U MO €ro 3ajaHuio. B stom
cllydyae CTYIEHTBI 00ECHEeuMBAIOTCS IPErojaBaTesieM HEOOXOAMMO Y4eOHOH IUTeparypoid,
JUIAKTUYECKUM MaTepuajgoM, B T.4. METOAMYECKUMH IOCOOMAMU M METOAMYECKHUMHU
pa3zpaboTKamu.

BheaynuropHas camocTtosATenbHas pa0oTa BBINONHAETCS CTYAEHTOM 10  33JaHUI0
npernojaBaTess, Ho 0e3 ero HermocpeACTBEHHOro yyacTus. Buaamu 3aganuii a1s BHEAyAUTOPHOU
CaMOCTOSTENIbHOW PabOThl MOT'YT OBITh:

0J151 0671A0€HUSL SHAHUAMU.

— YTeHHE TeKcTa (Y4eOHMKA, METOIMYECKOM JTUTEPATYPHI);

— COCTaBJICHMSI IIJIaHA TEKCTA;

— rpaduueckoe n300paxeHne CTPYKTYpbl TEKCTA, BBIMOJIHEHUE HHANBUYaIbHbBIX Pa0OT;

— KOHCIIEKTHPOBAHUE TEKCTA; BHITUCKU U3 TEKCTA;

— paboTa co cI0BapsIMU U CIIPABOYHUKAMU;

— O3HAaKOMJIEHHE C HOPMAaTUBHBIMHU JIOKyMEHTAMU;

— yueOHO-HccreioBaTeIbckas padoTa;

— MCIIOJIb30BaHNE KOMITBIOTEPHON TEXHUKH, HHTEPHETA H JIP.;

0J15 3aKpenieHus CUCMeMamu3ayuy 3HAHUL:

paboTa ¢ KOHCIIEKTOM JIeKIIH (00pabOTKU TEKCTA);

— TmoBTOpHas pabota HaJx Yy4eOHbIM MarepHajgoM (yueOHHMKA, MEpPBOMCTOYHUKA,
JIOTIOTHUTEIbHON JIUTEPATYpPhl);

— COCTaBJICHME IUIaHa BBINOJIHEHUS pabOThl B COOTBETCTBUE C IUIAHOM, IPEAJIOKECHHBIM
IIpernoaaBaresiem;

— OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

— TECTUPOBAHKE, BHITIOJTHEHUE YIPAKHEHUH 1 WHAUBUYAIbHBIX paboT;

07151 hopMUposanust ymeHuu:

— pelIeHue 3a1a4 U yIpaxHeHU 1o o0pasity;

— pelleHue BapMaTUBHBIX 3a/1a4 U YIPAKHEHUH;

— BBIIIOJIHEHHE YEPTEXKEH, CXEM.

OCHOBHOE COJEp)KaHHE CAMOCTOSITEIbHOW PAaOOThI COCTABIISIET BBITTOJIHEHUE TOMAITHUX
3aJJaHUi, WHANBUIYAIbHBIX 3aJJaHU/, OJTOTOBKY K MIPAKTHUYECKUM, JTa00PaTOPHBIM 3aHATHIM U
K IPOMEXKYTOYHOU aTTECTALINH.

CamocrosTenbHas paboTa CTYAEHTOB BKJIIOYAaeT B ceOs BBINOJHEHHE IPAKTHUECKUX
3a/laHuii, JIOMAIllHUX 33JaHUl, WHAUBUAYAJIbHBIX 3a/laHuM, CaMOCTOATEIbHOE H3Yy4YEeHUE
OTJIENBbHBIX BOIIPOCOB, MMOATOTOBKY K MMPAKTUYECKUM 3aHATUAM U K IPOMEXKYTOUYHON aTTECTALIUH.
[To xaxpol TemMe yueOHOM AMCHUMIUIMHBI CTYJIEHTaM IIpejjiaraercsl NepeueHb 3aJaHuid aiis
CaMOCTOSITeJIbHON PabOThl, KOTOpPbIE coJiepXkKaTcs B TaOIHLIe:

Ne HaunmeHoBanue TPYAOEMK
n/ paszaena /TeMbl Coaepxanue 0CTh
n AU CHUTLIMHBI (B yacax

PasputHe mpenacraBIeHW O TOPEHHH, MECTO Mpoliecca
TOPCHUS B Pa3BUTHH LUBWIM3ALWHU. Pa3NuvHbIC 1TOIXOIBI
K OIpeZeJIeHUI0 mpoliecca ropeHus. OU3UKO-XUMHYIECKUE
OCHOBBI Tiporiecca ropenusi. [lonstue roproueid cmecu u
roptoueii  cuctembl. Craguum  mpouecca  TOPEHHUS.
ITpOCTPaHCTBEHHOE PACIPOCTPAHEHHE, KaK XapakTepHas 10
O0COOEHHOCTH  TIpoLleCCa TOPEHHS W MEXaHHW3MBI
pacnpocTpanenus miaameHu. [loHaTHe cKOpocTH ropeHwus.
OCHOBBI KJIACCH(DMKALIMU TOPIOYHX CMECEH M IPOIECCOB
roperns. CocTaB rOprOYei CUCTEMBI U YCIOBHS TOPCHUS.
XapaKTepuCTUKU Tpolecca TropeHus: Koddduuumenr

1 XuMHuYecKue npouecchl Npu
TOpPeHnu
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TOPIOYECTH, XapakTep CBeYeHHs IulaMeHHu. [oprouue
TEXHOT'€HHbIE BEIIECTBA U UX KJIacCU(UKaLUs. Y paBHEHUS
TOpPEeHHs W METOAMKa WX cocTaBieHHsA. COOTHOILICHHUE
TOPIOYET0 BELIECTBA M OKUCIHUTENA B cucTeMe. MonbHas
JONA  TOPIOYET0  BEUIECTBA;  CTEXMOMETPHUYECKUI
KodpdunueHT peakuuu ropeHus. [IpomyKTHl cropaHus U
3aBHCHMOCTh X COCTaBa OT COCTaBa TOPIOYETo BEIIECTBA.
Ilos1HOE U HENOJIHOE CropaHue.

TepMOHI/IHaMl/I‘IECKaH
XaPaAKTEPUCTUKA
XUMHYCCKHUX peammii

OCHOBHBIE TIOHATHS W OIpENeNeHUs. JIeMEHTapHBIE
OCHOBBI XMMHYECKOH TEepMOIMHAMHUKH (KJIacCHpUKAIHS
cucTeM; KiaccuuKanus XMMUYECKHX peakuuii). [lennbie
peakuuu. MaremMaTuueckoe ONUCAHUE  XUMHYECKHX
npoueccoB.  OOpaTMMOCTh ~ XMMHYECKUX  pEaKLuil.
Xumnueckoe  paBHoBecHe.  CKOpOCTH  XMMHUYECKOM
peakuuy. Y CIOBHSI XUMHYECKOTO PaBHOBECHSI.

Kunernka XumMu4ecKux
peakumii

BausHue pa3nuyHbIX (AKTOPOB Ha CKOPOCTH TOPEHUSL.
MonexkyaspHOCTE UM MHOPSAAOK  peakuuil  ropeHus.
3aBUCHUMOCTh JHEPIrUM AaKTUBALUU OT MOJEKYJISIPHOCTHU
peakuuil. DJeMeHTapHblE peakuuud. Teopuu TOpEeHusl.
IepexkncHast Teopus ropeHus. Paborel Bopenmreiina.
Teopuss unenHblx peakuuid. Hepas3BeTBieHHble U
pa3BETBIICHHBIE  LIEMHBIE  peakuuu.  BeIpokaeHHO-
pa3BeTBieHHBIe  peaknuu. Paborer  CemeHoBa |
XuHwensyga. PaszButue TeopuMm LENHBIX  pEaKLUM.
Temmeparypa OKHCIIEHHS TOPIOYMX BELIECTB U (AKTOPBHI,
Ha Hee Biusromue. Teopuu camMoBOCIUIaMEHEHHA. Bumipl
CaMOBOCIIJIAMEHEHHUsI M CKOPOCTb 3TOro  Ipolecca.
TemnepaTrypa caMOBOCIIAMEHEHHS U €€ 3aBUCHUMOCTh OT
cocTaBa roproueil cmecu, HaualbHOW TeMIEpaTypsl U p.
(haxTopoB. Bosropanne u BoCIIaMEHEHHUE; TEMIIEPATYPEI,
XapaKTepU3yIoIlue AaHHbIE Mpouecchl. CaMOBO3rOpaHUE U
€ro BUJIBL TEIUIOBOE, MHKPOOHOJIOINYECKOE, XMMUUECKOE.
OCOOEHHOCTH MPOLECCOB CaMOBO3TOPAaHHSA Pa3INYHBIX
BellecTs. TemnepaTypa caMOBO3rOpaHHUs.

XapaKTepHCTHKH Npouecca
ropeHust

TemmoBeie 3 (dekTs peakuuii TopeHus. Temnora ropeHust
1 TCIJIOTA CropaHus BCUICCTB. Hwusmas u Beicias Teriora
cropanus. 3akoH ['ecca u ¢popmynasl Menzaeneesa. Pacuer
TEIUIOTHI CTOpPAHWS JJIs BEIIECTB PAa3UYHOTO COCTaBa H
arperaTHBIX COCTOsHUM. Temreparypa ropeHns U crrocoObl
ee ompeneneHus. Teoperuueckas Temmeparypa TOpPEHHS.
Anmabatnyeckas — (KaJopHMeETpUYecKas) TeMIepaTypa
roperns.  JlelicTBuTenbHAas ~— TemIepatypa — TOPCHHUS
(TemmepaTypa moxapa).

IIpenBapuTesbHO NEpEMEIIAHHbIE U INPEABAPUTEIILHO HE
MepeMeIIaHHbIe CMECH TOPIOYMX BEIIECTB C OKHCIHTEIEM.
Crpykrypa miameHn. CHUCTEMBI C Pa3TUYHBIMH THIIAMHU
mwiameHn.  JlaMmHapHOEe — TUIaMs  TIpeABAPUTEIHHO
nmepeMelmanHoil ~ cMecn.  KuHeTHdeckoe  ropeHwe.
3aBUCHMOCTb CKOPOCTH TOPEHHS OT HAIlpaBJICHHS ITOTOKA.
JlamuHapHOE TUTaMs TPEABAPUTEIFHO HE IMEpeMEIaHHON
cmecu. Jludpdysnonnoe ropenue. TypOyneHTHOE TUTaMs
[IPEBAPUTEIILHO NEPEMELIAaHHOW M IPEABAapUTEIBHO HE
nepememaHHoi  cmecd. OCOOEHHOCTH  TPUMEHEHUS
CcMecel pa3JInyHOTro THUIIA.

Bo3HnkHOBeHHE MPOLECCOB
TOpeHust

JleificTBue WCTOYHHMKA BOCIUIAMEHEHHS (3a)XHTaHWA) Ha
rOproYyr0  cMecb. lckpoBoe  3aKMIaHHE M €0
0COOCHHOCTH: yCHELTHOE 3a)KUI'aHUE, OTKa3 OT 3a)KUI'aAHUSL.
MeToasl  MCCIEOBaHWS ~— MapaMEeTpOB  3aXKUTaHMS.
HcToYHUMKM HCKPOBOrO 3a)KUTaHMs: BBICOKOBOIbTHAS U
HHU3KOBOJIbTHAs ICKPa, X Pa3HOBUIHOCTH U OCOOCHHOCTH
ucnonb3oBanus. Ilpenensl 3axuranus. Oxaxgaromiee
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JielicTBUE DJICKTPOAOB. 3akuranvie HaKaJICHHOH
TMOBEPXHOCTHIO, €TO 0COOCHHOCTH.

PasBurue ropenus

BOCHJ’IaMeHeHI/Ie, 3aKHUI'aHue n pacopoCTpaHCHUEC

IUIAMEHU B ra30BbIX CMECSIX. LlertHoe
caMOBOCIUIaMEeHeHHe. TemIoBoe  CaMOBOCIUIAMCHCHUE.
Jednermanusa.  OcHOBHBIE  ypaBHEHHSI  TOpPEHHSI.
Jduddyznonnoe TOpeHue rasa. TypOynentrnoe
pacrnpocTpaHeHue IUIAMEHHU. CaMoBocCIIIaMCHEHHUE

TOIJIMBO-BO3AYIIHBIX cMecel. Kputuueckue yciaoBus
BOCIUIaMEHeHHMs. [lepnoj MHAYKIMHM TpU anuadaTHBIX
YCIIOBHUSX U NIPU HAJIMUHUH TEIUIONOTEPD.

Teopus  ropeHHMS NPUPOAHBIX MaTtepuanoB. OOmas
XapaKTepUCTHUKA u KIaccuuKanus TOIJINBA.
TexHnueckue XapakTepucTHKH ToIuUB. OcobeHHOCTH
TOPeHHUs TBEPAbIX M OKUIKUX BelecTB. [opeHue
pa3nUYHBIX cUCTeM. Teopus TOpeHUs Ta30BBIX CMecei.
Paboter  3enpgoBuua. Temmeparypa ©  CKOPOCTh
pactpocTpaHeHuss (QpoHTa IUamMeHd. [laBieHwe mpu
B3pbIBE ra30- M MNapOBO3AYLIHBIX CMECEH, Temieparypa
B3pbIBa. KOHILIEHTpallMOHHBIE Mpeneiabl BOCIUIAMEHEHUS,
UX ONpENENICHNE U HCIONb30BaHue. DakTOphl, BIMSIOIINE
Ha  KOHILIGHTPALlMOHHBIE  Mpeneibl  BOCIUIAMEHEHHUS.

lopenne  xuakocTew. TemneparypHele  Ipeleibl
BOCIJIAMEHEHHsI U TeMIepaTypa BCIbIIIKH. CKOpPOCTh
BBITOPaHMUS. Bckunanue, BBIOpOC. I'openne

MbUIEBO3AYIIHBIX cMmeced. llokapoomacHocTh — MBLIM.
Teopuss ropenuss aspom3Beceil. KoHIEHTpallOHHBIE
mpeneibl BOCIUIAMEHEHUS TBUIM, WX ONpENeIeHHe Hu
HCIIOJIb30BaHHE. T'openue TBEPABIX BEIIICCTB.
OCOOCHHOCTH COCTaBa, CTPOCHHUS M MPOIECCOB TOPEHUS
TBEpABIX BELIECTB. [ opeHue npeBecuHBl. [ opeHue
MeTtaiioB. [Iuponn3 monuMepHBIX MaTtepuaioB. OLeHKa
MOXKapHOW  OMACHOCTH ToproYmx BemecTB. OOmas
XapaKTepUCTHKA IIPOLIECCOB, MPOTEKAIOIINX npu
HarpeBaHUU U TOPEHHUHU BELIECTB B Pa3IMYHOM arperaTHOM
cocTosiHuU. M30BITOYHOE JJaBJIeHNE TIPH B3PHIBE BEIIECTB B
pa3JIMYHOM arperaTHOM COCTOSIHHUM.

IIpexpaienne ropeHust

TennoBass Teopuss MOTyXaHus IulaMeHU. Du3uKo-
XMUMUYECKHE CIIOCOOBI MPEKPAICHUSI TOPSHHS Ha MOKape.
Knaccupukanust  OrHeTyImammx  BEIIECTB. Y CIIOBHUS
HEOOXOMUMBIE W  JOCTaTOYHBIC JUIA  IPEKpAIICHUS
ropenusi. [lapaMeTpsl mporecca TYIICHHUS

Croco0b1  (oxnakAeHus, pa3OaBICHUS,  H30JIIIHY,
XUMHYECKOTO  TOPMOXKCHHS  pPEaKIUH) ¥  IpPHUEMBI

MpEKpaeCHusA TOpCHUsI. Ilo MECTY BBCICHUA
OrHeTyImamnux CpCACTB. Ilo BPEMCHHU BBCICHUA
OrHeTyIIamux CpCACTB: IOCJIEA0BATCIIBHO u

OJIHOBpPEMEHHO (TieHHas araka). [lo mocienoBaTeNbHOCTH
NpeKpalleHHss ~ TOPeHWMsT  Ha  IUIOMAAM  [oYKapa:
OJTHOBPEMEHHOE MPEKPAIICHNE TOPEHHUS Ha BCEH IUIOMIa 11
MoXkapa; MOCJeJ0BaTeIbHOE NPEeKpallleHHe TOpPeHUsl Ha
wionanu noxapa (momanu tymenus). [lo paccranoBke
CUII MW CpPEACTB IpPHU TYHWCHUHU PACIPOCTPAHAIOMINXCA
moxapoB. 1o paccTaHOBKE CHJI M CPEJICTB NPH TYIICHUU
HapaCIPOCTPAHSIONINXCS IT0KAPOB.

UTOro

46
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6. YueOHO-MeTOAuYeCKOe U MH(POPMAITMOHHOE O0ecTeyeHre TUCIHMILTUHBI (MO1YJIA)

6.1. IlepeueHnb y4eOHOI1 IUTEPATYPbI, HEOOXOAMMOM JIA OCBOCHH S JUCHUIIIMHBI (MOIYJISA)

OcHoBHasi yueOHasi IuTEepaTypa:

1. Xwumunyeckas kuHeTHKka: Teopus u mpakTtuka: ydeOHoe mocoouwe / I'.E. 3amkos, O.B.

CrosHoB, A.M. Kounes, C.C. AxtamoBa; MunucrepctBo oOpa3zoBanus U Hayku Poccun,
@®enepalibHOE TOCYIApCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUYPEKICHHE BBICIIETO
npodeccnoHanbHOr0 oOpasoBanust «Ka3aHCKWH HAIMOHATBHBIA HCCIEIOBATEIIbCKHMA
TeXHOJOTH4YecKul yHuepcuter». — Kazanb: MzmarensctBo KHUTY, 2013. — 80c.:
ni.,Tabi., cxem. — ISBN 978-5-7882-1518-1; To ke [ DneKTpoHHBIH pecypc].

URL.: http://biblioclub.ru/index.php?page=book&id=258758

(08.06.2023)

JlonosiHUTEeIbHAS YUYeOHAasl JIUTEepaTypa:

1. Kapaym, C.A. Pacder mapaMeTpoB IpoOIECCOB TOpeHwMs: yaeOHoe ocoome: [16+] / C.A.

Kapaym; ToMmckuii rocynapCTBEHHBIH apXUTEKTypHO-CTPOUTEIbHBIA YHHUBEPCUTET. —
Tomck: ToMCKHIM TOCYAapCTBEHHBIM ApXUTEKTYPHO-CTPOUTEIBHBIA  YHUBEPCUTET
(TTACY), 2015. — 120 c.: cxem, Tabmn., uia. — Pexum gocryna: mo nmoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=693609 (marta oopamenus: 08.06.2023). —
ISBN 978-5-93057-644-3. — TeKcT: 2JIEKTPOHHBIH.

Mynn, B.A. l'openne u razudukanys opraHM4ecKux TOIUIMB: yueOHOoe mocobue / B.A.
Mynu, E.JO. IlaBmiok; nHayd. pen. A. M. JlyOunuH; Ypanbckuii ¢enepanbHbIi
yauBepcuteT uM. nepsoro Ilpesunenta Poccun b. H. Enpumna. — ExarepunOypr :
UznatenbctBo Ypansckoro yauepcuteta, 2019. — 151 c. : cxem., Tabmn., ui. — Pexum
nocryna: mo moxamucke. — URL:https://biblioclub.ru/index.php?page=book&id=697400
(mara oopamenus: 08.06.2023). — bubauorp. B kH. — ISBN 978-5-7996-2635-8. — Tekcr:
AIEKTPOHHBIN.

6.2. IlepeyeHb 2JIEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM, COBPEMEHHBIX NPO¢ecCHOHATBHBIX
0a3 JaHHBIX 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

Ne HaumeHoBaHHe JOKYMEHTA ¢ YKa3aHHEM PeKBU3HTOB
n/n
1 Horosop Ha noctyn k 9bC ZNANIUM.COM wmexay baml'V B nuie nupexropa CO
baml'V u OO0 «3nanunym»Ne 3/22-36¢ ot 05.07.2022
2 Jlorosop Ha noctyn k O5C «35C FOPANT» (monHas komiekmus) Mexny baml'y B mue
mupextopa CO Baml'V u 000 «dnexrponnoe u3natenbctso FOPANUTY Ne 1/22-36¢ ot
04.03.2022
3 HoroBop Ha noctyn k ObC «YHuBepcuteTckas 0ubnuoreka onnan» mexay baml'y u
«Hexcmenna» Ne 223-950 ot 05.09.2022
4 | Jloroop Ha noctyn kK ObC «Jlaub» Mexnay baml'VY u m3garensctBoM «Jlanb» Ne 223-948

ot 05.09.2022

5  Jororop Ha moctyn k OBC «Jlaus» Mexay baml'VY u m3parensctBoM «JIanb» Ne 223-949
ot 05.09.2022
6 Cornamenue o cotpynuudectse Mexay baml'y u uznarensctBom «Jlaub» Ne 5 ot
05.09.2022
7 OBC «3b baml'¥Y», 6eccpounsiii foroBop mexay baml'yY u OOO «OTKpbIThIE
o6ubmmoreunsie cucteMb» Ne 095 ot 01.09.2014 r.
8 Horosop Ha B/l nuccepraumii mexxay baml'y u PI'b Ne 223-796 ot 27.07.2022
9 JloroBop o noaxmrodeHnu kK HOb u o npegocrasnennn noctyna k oobekram HOb mexay

baml'V B nune qupexktopa CO baml'y ¢ ®I'BY «PT'b» Ne 101/HObB/1438-I1 ot
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11.06.2019
10  JoroBop Ha goctym k OBC «9BC FOPAMT) (momHast KOIIEKIIHs) mexay YYHuT B mune
mupextopa CO YYHuT u OO0 «3Onekrponnoe uznarensctBo FOPAUT» Ne 1/23-36¢ ot
03.03.2023

Ilepedyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTepHeT» (naJiee -
cerb «AHTEpHET»)

Ne Anpec (URL)
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HHII

bl
http://lib.susu.ru/ftd?base=SUSU_METHOD &dtype=F&etype=.pdf&key=0004578 B.T.

40?base=SUSU_METHOD&dtype=F&etype=.pdf&key=000457840
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6.3. IlepeyeHb JIMIEH3HOHHOTO U CBOOOIHO PACIIPOCTPAHSIEMOI'0 IPOrPAMMHOI0
o0ecrevyeHusi, B TOM YHCJIe 0TE4eCTBEHHOI0 IPOM3BOACTBA

HaumeHoBaHHe IPOrpaMMHOI0 00ecre4eHus
Office Standart 2007 Russian OpenL.icensePack NoLevel Acdmc
Windows 10

7. MaTepuanbHoO-TeXHHYecKkas 0a3a, HeoOXoaMMasi VIl OCylIeCTBJIeHUsI 00pa30BaTeIbHOI0
npouecca no JMcuumimHe (MoayJio)

Tun y4yeOHol aynuropuu OcHaneHHOCTD y4eOHOi

ayIMTOPHH
VYueOHas meOenb, J0CKa,
MYJIbTHMEIHA-TTPOEKTOP, SKPaH
HACTEHHBIN, YUeOHO-HATJISTHbIC
oCco0us

VYueOHast ayTUTOpHS JUI IPOBEICHUS 3aHATUH JIGKLIMOHHOTO
TUIMA, yueOHasi ayTUTOpUs AJisl IPOBEACHUS 3aHATUI
CEeMHUHAPCKOI'o TUIIA, yueOHas ayJUTOPUS TEKYIIEeTo
KOHTPOJISI U TPOMEXYTOUYHOM aTTecTaluy, yueoHas

ayUTOpHS TPYIIIOBBIX U MHIMBUYaIbHBIX KOHCYJIbTALUN

VYyeOHast aynuTopus Ui MPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO VYuebHas mebenb, J0CKa
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TUIA, yueOHasi ayTUTOPUS AJIsl IPOBEICHUS 3aHATHIM
CEeMMHAPCKOT'0 THIIA, yueOHast ayTUTOPUS TPYIIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJbTAIUH, yueOHas ayJUTOPHS

TEKYILEro KOHTPOJISI U IPOMEXYTOUHOH aTTecTalun

MTOBOPOTHAsI MArHUTHO-
MapKepHasi, KOMIIIOTEPHI,
y4eOHO-HaTJIsAIHbIE TTOCOOUS

UuTanpHBIN 32J1: TOMEIIECHUE )11 CAMOCTOSTEILHON paboThI

VYyebnas mebenp, yaeOHO-
HATJISAHEIC ITOCOOHS,
KOMIIBIOTEPBI C IOCTYIIOM K
cetu «MHTepHeT» u SUOC
Ounuana
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