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1. Iesu u 3aaa4u AUCUMILIIMHBI

Lenpt0o © mpenojaBaHUsl JUCHUIUIMHBI «XUMUS HEPTH» SBIACTCS U3YyYCHHUE TEOPHi
MIPOUCXOXKICHUS HEPTH, TEXHOJIOTUN TIOMCKA, TOOBIYM U TpaHCTIOpTa He(PTEH, COBPEMEHHBIX JTAaHHBIX O
cocraBe He(hTel 1 HEPTAHBIX Ppakunil, PU3UKO — XUMUIECKHX CBOWCTB He(pTel 1 HEPTETIPOYKTOB.

3amauamMyl TUCIUILTMHBI SBISIOTCS PAacCMOTPEHUE (PU3MKO— XUMHUECKUX METOIOB Pa3/IeICHUs 1
uccnenaoBanus Hedrel, HeQTENPOAYKTOB U ra30B.

2. MecTo IMCHUILUINHBI B CTPYKTYpe 00pa30BaTe/bHON NPOrpaMMbl

JlucuMmianHa OTHOCHTCS K BapuWaTUBHOM 4YacTu mpodeccHoHaNbHOro HuKia. s u3ydeHus
Kypca TpeOyercs 3HaHue: oOulel 1 HeOpraHW4ecKOoW XMMHUH, OPraHUYeCKOW XUMHUHU, PU3NYECKOU U
KOJUIOMJHOM XMMHH, TOBEPXHOCTHBIE SIBIEHHS B HEQTSIHBIX IUCIEPCHBIX CUCTEMaX. BBEJCHHE B
XUMHUYECKYI0 TEXHOJIOTUSI MPUPOIHBIX S3HEPIrOHOCUTENEN U YTIIEPOIHBIX MATEPHUAIIOB.

B cBow ouepenap, MAaHHBIM KypC, IIOMHMO CaMOCTOSITEJIBHOIO 3HA4YEHMS, SBISAETCA
MPEALIECTBYIOIIEH TUCHUIUIMHON JUIsI KypCOB: BBEIEHUE B XMMHUYECKYH) TEXHOJIOTHI MPHUPOIHBIX
SHEPrOHOCUTENIEN M YIJIEPOJHBIX MaTEPHAIOB, TEOPETHYECKHE OCHOBBI XUMHUYECKOW TEXHOJOTUH
MIPUPOJHBIX SHEPrOHOCUTENIEW W YIJIEPOJHBIX MATEPHAIOB, XUMHUYECKas TEXHOJIOTHS IPUPOIHBIX
SHEPrOHOCUTEIIEN U YTIIEPOJHBIX MATEPHAIIOB.

3. IlepeueHb MJIaAHUPYEMBIX Pe3yJbTATOB 00yUYeHHUsI MO TUCHHUIJINHE (MOIYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKCHHUSI KOMIIETCHIIHI

Tadauua 1

Kox mo ®1'0OC NHauKaTOpbI 10CTHKEHU S Ilnanupyembie pe3yJbTaThl

00y4enusi mo qucuuiuinge (3YB)

| |
Oo6menpodeccnoHaIbHbIE

OIIK-1. Cnoco6en | OIIK-1.1. N3yudaer | 3HATH:
U3y4arthb, MEXaHU3MBbI XUMHYECKUX | - CTpOCHHE OpraHUYeCKHUX
aHaAJIM3UPOBATh, peakuui, CONMPOBOXKJIAIOUINX | COSAMHEHUH, PUHLIUTIBI
UCII0JIb30BATh TEXHOJIOTUYECKHE MPOLIECCHI KBaTM(UKAIUM ¥  HOMEHKIATYpy
MEXaHU3MBI OIIK-1.2. PaccmarpuBaet | opraHudeckux COEIMHEHUH,
XUMHYECKUX PEAKIUH, | XHMUYECKUE peakiuu, | Ipupoay XUMHUYECKOW CBS3H B
MIPOUCXOISIINX B | IPOUCXOISIINE B | pa3JMYHBIX KJAcCaX XHUMHUUYECKUX
TEXHOJIOTUYECKHUX OKpY>KaroIlleM MUpE CoeMHEHU I TUIS MOHUMAaHUS
rpoueccax u | OIIK-1.3. AHanu3upyer | CBOWCTB He(PTEeXUMUYECKUX
OKpYXalollleM MUpe, | CBOMCTBa XUMUYECKUX | MAaTEpPUAJIOB;
OCHOBBIBAsSICh Ha | BJIEMEHTOB U BEILECTB - CBOMCTBa XMMHUYECKUX 3JIEMEHTOB,
3HaHUSAX O CTPOCHUH CBOMCTBa OCHOBHBIX KJIacCOB
BEILIECTBA,  MPHUPOIC OpPraHWYEeCKUX COCOUHEHUH U UX
XUMHUYECKON CBS3U H BIIMSHHE HAa XUMMOTOJOTUYECKHE
CBOMCTBAX pa3IMYHBIX CBOMCTBa HE(PTETIPOIYKTOB;
KJIACCOB XMMMUYECKHUX yMeTh:
3JIEMEHTOB, - MPUMEHSATD METOAbI
COEIMHEHUH, BEIIECTB TEOPETUUYECKOTO u
Y MaTepuasoB HKCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS

(UBUKO-XUMHYECKHUX CBOMCTB




HepTH, HePTAHBIX (Qpakuuil U
HEPTENPOYKTOB,;

BJIaJIeTh:

- CIIOCOOHOCTHIO IUIAaHMPOBATh H
IIPOBOAMTD dusnueckue u
XUMHAYECKHE 9KCTIEPUMEHTHI,
IIPOBOJIUTH 00paboTKy ux
pe3ynbTaToB u OIICHUBATh
NOTPEUTHOCTH, BBIIBUTATh TUIIOTE3bI
U YCTaHABIMBATh TPAHULBI WX

MMPUMCHCHUS.

4. OO0beM IMCHUIJIMHBI M BHAbI Y4eOHOI padoThI

Taobauma 2
Bcero CemecTpbl
Bua yueOHoii paGoThl yacos/ 3a4. efl. 3 4
(010110] 0390 | ODPO 0390
KonTakTHasi pa6oTa (Bcero) 68/1,89 32/0,89 68/1,89 32/0,89
B ToMm uncire:
Jlexumu 34/0,94 16/0,44 34/0,94 16/0,44
[TpakTHyeckue 3aHATHS 34/0,94 16/0,44 34/0,94 16/0,44
CamocTosiTeIbHasi pa6oTa (Bcero) 76/2,1 112/3,1 76/2,1 112/3,1
B ToMm uncie:
Pedepatnr 8/0,22 24/0,66 8/0,22 24/0,66
Jlokamp 4/0,11 20/0,56 4/0,11 20/0,56
U (unu) opyaue uovl camocmosmenvHou pabomoi:
IToAroToBKa K MPaKTHYCCKUM 3aHATHSIM 34/0,94 34/0,94 34/0,94 34/0,94
IToaroToBKa K 9K3aMeHy 34/0,94 34/0,94 34/0,94 34/0,94
Bujg oryeTHoCTH IK3 IK3 IK3 IK3
Obwma 0EMKOC BCEI'O B yacax 144 144 144 144
[as Tpy10eMIocTh BCETO B 3au. 4
JUCHMIIIAHBI 4 4 4
eIMHULAX
5. Coaep:kaHue TACHUTLTAHBI
5.1. Pa3zgennl AMCHUILIMHLI H BHABLI 3aHATHH
Taoauna 3
Yacpl Hacer Yacel
Ne HaumenoBaHnue pa3aesa JIEKIHOH ;‘:61‘{’]‘)’; npaxkruuecknx | BCero
n/n AMCIHUTIJIMHBI IO ceMecTpam HBIX 3£H,,_ (cemumapekux) | yacoB
3aHATHHU THi 3aHATHH
1 OO1ue cBeaeHns 00 OCHOBHBIX 9 i )
JHEepropecypcax.
2 | BypeHue u 9KCIuTyaTanus CKBaKHH. 2 - -




3 Merto1bl BBIpaXEHHS U i 5
OTIpEICIICHNUs COCTaBa He(TH U ra3a 2
4 | ®pakiuoHHBIN cocTaB HePTH 2 - 2
5 DNIEMEHTHBIA XUMU-YECKUHN U 2 i 5
I'pyNIoBoi coctaB HeTH
6 | [lapadguHOBBIE YIIIEBOIOPOIBI 2 4 6
HadreHoBsie yriieBo10poIbI. 2
7 ApomaTthyecKkue 1 HelpeieIbHbIC 4 6
YII€BOI0POIbI
8 | 'erepoaromHusie coeqrHeHNs HEPTH 2 4 6
9 OcHoBHbIE (PUBUKO-XUMHUECKHE 2 4 6
CBOMCTBa HEPTHU U HEPTENPOIYKTOB
10 | Bsi3kocTh 2 10 12
11 TenoBbie cBOMCTBA HEPTH U 2 i 5
He(TEeNPOYyKTOB
12 | XapakTepucTHUECKHE TeMIIEPaTyphl 2 - 2
DKcITyaTalluOHHbBIE U 2
13 | TexHOJIOTHYECKHE CBOKCTBA - 2
He(TENPOYKTOB
OO01111e CBEIECHUS O METOIAX 2
14 pasneneHus HePTH U i 5
He(TenmpoyKTOB Ha (PpaKIUH.
ITeperonka
15 MerTo1bl pa3fieNieHus ¢ U3MEHEHUEM 2 8 10
arperaTHoro COCTOSIHUS
16 Mertonpl paznencHus 6e3 2 i 5
W3MEHEHHUSI arperaTHOTO COCTOSIHUS
17 2
MeTo1bl aHATUTUYECKOTO i 5
HCCIIeI0OBAaHUS
UTOro: 34 34 68
5.2. JleKuIMOHHBIE 3aAHATHA
Taoauua 4
Ne HaunmeHoBaHue
u/n pa3jiena Copep:xanue pa3siesa
AUCHUTLINHBI
OG1e cBeeHus 06 CTpykTypa TOIUIMBHO-3HEPreTHYECKOro Komiiekca. Poib u
1 | ocrosHbX mecto HeptH M raza B crpykrype TOK. OcHOBHBIE MHpPOBBIE
HeTe- M Ta30HOCHbIe pailioHbl. OOImMe CBEIEHHS O IIOUCKE,
JHEpropecypcax. .
pa3Be/IKe MECTOPOXKIeHUIH He(TH U raza.
bypenue u Mertoapl u3BiIeueHUs He(OTH U TOBBIIEHUS HeDTEOTAAUH
2. | DKCIUTyaTalus ckBaxuH. COOp W MPOMBICIOBAs MOArOTOBKa HedTu. TpancnopT
CKBA)KMH. He(TH U rasa.
Mertoap! BelpaxkeHust | KOMIOHEHTHBIN COCTaB. XapakTepucTHKa OCHOBHBIX
3. | u onpeneneHus KOMIIOHEHTOB ~He(TH MONYyTHBI Tra3, IIacToBas BOJa,

cocCTaBa He(bTI/I Hu rasa

MHHCPAJIBHBIC COJIM U MCXAHUYCCKUC TTPUMECH.




[onsitue o HedTsIHON (Ppakiuy, TeMIeparypax Havajga U KOHIA

4 DpaKIMOHHBIN KUINEHUSA.  OKCIEPUMEHTAJIbHbIE M pacyeTHblE  METOJbI
" | cocraB HepTH ompeneneHuss  (pakUMOHHOTO  COCTaBa W HMX  Kparkas
xapakrepuctuka. Meroap! noctpoenus kpusbix MTK u ON.
DNeMEHTHBIA XUMU- .
. . | Xummnueckuii cocraB. JKenarenpHble UM HEXKEJIAaTEJbHBIE
5. | ueckuil u rpymnIoBou . .
coctap HedH 3JIEMEHTHI. [ pynmnoBoi yriieBoJOpOIHBIN COCTAB.
6 [apaduHoBbIC l"a3z000pa3nble, )KXUIKUE U TBEPJbIEC, UX CBOMCTBA U BIMSIHHUE Ha
" | yrneBonopo/ibl Ka4ecTBO He(TenpoyKTOB. MeTOIbI BBIICIICHUSI.
Hagrenossie HadrenoBeie yrimeBogopoapl, HUX CBOIICTBA W BIUSHUE Ha
YIJIEBOAOPOIBL. KayecTBO HedTenpoaykToB. VX cBolicTBa W BIUsSHUE Ha
7 ApomaTtudeckue u KauecTBO HE(PTENPOAYKTOB. XapakTepucTuka
" | HempeenbHBIE HaTEHOAPOMATUYECKUX YIII€BOJA0POAOB. MeTO bl BbIACTICHHUS.
YTIE€BOAOPO/IBI Henpenenbusle yrneBonopoisl HepTH. VX BIUsSHIE HA KaueCTBO
He(PTENPOIYKTOB.
S,- N,- O,- m Me — coaepxarue yriaeBoaopoabl. Mx kparkas
XapaKTepUCTHKa,  BJIMSHME  HAa  KauyecTBO  MPOJYKTOB
8 I'eTrepoatomHubIe HedrenepepabOTKH.
" | coenuHeHUS HEDTH Cmonucto-achanbTOBBIC COETMHEHHUS HedTe. Nx
Kjaccupukanus, BIMSHHE Ha HepepaboTKy He(TH U KauecTBO
He(TEenpoIyKTOB.
OcHoBHBIE HU3HKO-
Hx omnpeneneHne M XapakTEpPUCTUKA, CBSA3b C XMUMHUYECKHM
g. | Xmriccrue coctaBoM. IlmoTHOCTB, abOcoylOTHasT W OTHOCHUTEINIbHAS.
CBOMCTBAa HEPTHU U . ’
[InoTHOCTH cMecel. MonekyisipHas Macca.
He(TenmpoIyKTOB
JluHamMuyeckasi, KMHEMaTH4yecKasl, YCIIOBHas BA3KOCTH. MHaekc
10. | Bsaskocts BS3KOCTHU Macell. JlaBnenue HACBIILIEHHOTO napa.
OKcllepUMEHTAJIbHbIE M PACUETHBIE METO/Ibl OIIPEICJICHUS.
Tennossle cBoiicTBa | TemoeMKOCTb, TEIUIOTa HCHAPEHMs, SHTAJBINA, TEIIoTa
11. | HepTu 1 IUIaBJICHUS, TEIUIOTa CropaHus (HU3Ilas U Bbiciias). PacueTHble
He(PTENnpoyKTOB METO/Ibl OIIPECIICHHS.
Temneparypa BCHBIIKM (B OTKPHITOM M 3aKpbITOM THIJIE),
12 XapakTepUCTUUECKUE | BOCIUIAMEHEHHUsI U caMmoBocIlaMeHeHus. HuskoremneparypHsbie
" | TemnepaTypsl CBOiicTBa (TemmepaTypa IIOMYTHEHHS, 3acTbIBaHMs, Hadaja
KPHUCTAJIIN3ALIH).
OKcIuTyaTallMOHHbIE
U TeXHOIOLIECKe Beicora Hekontsmero miaamenu. @unsrpyemocts. KokcyeMocTs.
13. . Tepmuueckass  ctaOwibHOCTE.  Koppo3nOHHas  aKTUBHOCTb.
CBOMCTBa
KucnotHocrs.
HeTENPOyKTOB
OO1u1me cBesieHus O @U3NKO-XUMUYECKUE  OCHOBBI  pasgeneHuss.  CyIIHOCTS,
MeTOJax pa3JeNieH!s] | OCHOBHbIE NPHHLHUIBI pa3/ieNeHuss U (PakTophl, BIMAIOLIME Ha
14. | HepTu 1 ryOuny pazgenenus. IIpoctas mneperonka, pekTU(UKaIus,
He(PTENPOIYKTOB Ha | CBepXUeTKas pexkTudukanus, HU3KOTEMIIEpAaTypHas
¢pakuuu. Ileperonka | pekTudukamnms, a3eoTponHas pekTudukanus. AdcopOuus.
Metobl pa3zieneHus
15 | © U3MEHEHHEM Kpucrannuzamus. KomrmiekcooOpazoBanue. TexHosornueckue

arperaTHoro
COCTOSAHUA

MponeCChbl, B KOTOPBIX MPUMCHIAIOTCA.




Metonel paznenenus | AncopOrusi. DKCTpaKIus. MembOpanHoe  pa3/ielicHHE.
16 0e3 M3MEHEeHHS Tepmomuddysusa. TexHomorndeckue MpoLECCHl, B KOTOPBIX
" | arperaTHoro [IPUMEHSIOTCH.
COCTOSIHUS
Metonanl
XpomaTtorpapuueckue METOJbl HCCleAoBaHUs. [ a3oBas U
17. | amasIuTHYECKOTO
KHUJIKOCTHA  XpoMarorpadus. CrnekTpajibHble ~ METO/IbI
HCCIIEI0OBaHUs
UCCJIEIOBAHUS
5.3. JlabopaTopHble 3aHATHSA
VY4eOHBIM MJIAHOM HE IIPEyCMOTPEHBI.
5.4. llpakTnyecKkue (CeMUHAPCKHE) 3aHATUSA
Tabaunua S
Ne HaunmeHoBaHue
Coaep:xkanue pasaesa
n/m | pasaena IMCHMILINHBI
Anxanbel. Homenknarypa u usomepusa. CrnocoObl MOTy4YeHUS U
1 [Tapadunossie XUMHUYecKrue cBoicTBa. ['a3000pa3Hble, XUAKHE U TBEpHbIE
' YIJIEBOAOPOIbI ankansl Hedrel. BnusHue Ha KayecTBO He(TEMPOYKTOB.
Mertonbl BblaeneHus. [Ipumenenne
[Muknoankanel. Homenkmatypa u  m3omepus.  CrocoObl
5 Hadrenossie MOJYyYECHUS] W XUMHUYECKHE CBOMCTBA. MOHOLMKINYECKUE U
' YTJIEBOJIOPO/IBI MOJIMIUKINYECKHE LUKIOATKaHbl HeTell. BiausHue Ha kauecTBO
HedrenpoaykToB. Meroasl Beifenenus. [I[pumenenne
Apensl. Homenknarypa u mzomepus. CrnocoObl TONyYCHHS H
3 ApomaTtuueckue XUMUYECKHE CBOMCTBA. MOHOIMKINYECKAE U MOJULUKINYECKUE
' YTJIEBOJIOPO/IBI apeHbl. BrnusHue Ha KkauecTBO HedTenpoAyKTOB. MeTobl
BbIIesIeHUs. [I[puMenenne
['erepoaromuble coeauHeHus HedTeil (CepHUCTBIE, A30TUCTHIE,
4 I'erepoaromHubie KHCJIOPOJICOIEPIKAILIE, CMOJUCTO-acdanbToBbie). WX BiusHHE
' COCIMHEHUS Ha KayecTBO He(TenpoaykToB. Meroabl BbiaeieHus. Obmactu
PUMEHEHUS
5. | OcHoBHBIE (pU3HKO- N
N Omnpenenenve u pacdeT (U3MKO-XMMHMUYECKMX IOKa3aresnen
XUMUYECKUE CBOMCTBA N
HedTh 1 3a/laHHBIX HEe(YTEenpOayKTOB (TUIOTHOCTH, MOJEKYJISIPHOM MAacchl,
JTABJICHUS HACBIIIEHHBIX MapOB, BI3KOCTH, TEIIJIOBBIX CBOMCTB)
He(TENPOIyKTOB
OOu1ue cBesieHus O Knaccudpukamus Hedreit: ¢usndeckas, xumuueckas (I'opHoro
METOIaX pa3AcieHUs bropo CHIA, TI'posHUU), texHonoruueckas. OCHOBHBIE
6. | HedTu n HanpaBieHus mnepepabotku Heptu. Kiaccuduxanus, BbiOOp
He(TENpOyKTOB Ha HalpaBjIeHUuss  nepepaboTKH, COCTaBJIEHHME W  pacuer
¢bpakuuy. MaTepHalbHOTO OajaHca 3a1aHHOM HeQTH
OOu1ue cBesieHUs O
Hl a OcHOBHBIE  HampaBieHus  nepepabotkun  HepTH.  BpiOop
METO/axX pa3JIeIeHUs .
7. | nedyr HanpaBiieHus TnepepaboTku 3aaaHHoW Hedtu. CocraBieHHe

He(PTENPOIyKTOB Ha
¢bpakuuu.

mudpa 3amaHHON HedTH M BHIOOP ONTHMAJIBHOTO BapHaHTA
nepepaboTku HepTH




6. CamocrosiTeJIbHasI paﬁoTa CTYACHTOB 10 JUCHUIIJINHE

HpaKTI/I‘-IeCKI/Ie 3alaHus Ha CaMOCTOATCIIbHYIO IIOATOTOBKY K IIPAKTHYCCKUM 3aHATUAM

O0pasel 3agaHus:

[IpakTrueckoe 3aganue

Mpumep: Cpennsisi TemnepaTypa KUICHUS Y3KOW OCH3MHOBOW (hpakmuu mpu arMochepHoM
nasnennn (<1-10° I1a) cocraBnster 127°C. Haiitn ee TemmepaTypy KumeHus npu faBieHun 2-10°
Ia.

Pemenne. Ha rpaduxe Kokca Haxomum Touky ¢ koopauHaramu 10° Ila u 127°C (400 K). U3
HAJICHHON TOYKH MPOBOJMM PAaBHOYAAICHHYIO OT JBYX COCEIHHX JIy4eH MPSIMYIO O MMEepEeCeUCHUS
C BepTHKANbIO, COOTBeTCTBYIOMEH naBnenuio 2-10° IMa. M3 mNoJy4eHHOH TOYKH IPOBOIMM
TOPU30HTAJIb, TApALIETbHYIO OCH abcLuce, 0 NMEPECEUeHHsI C OChIO OP/IMHAT, HA KOTOPOH MOJTydrUM
TOYKY, COOTBeTCTBYyIoUIyt0 Temmeparype 151°C (424 K). Ora temmeparypa U sBiseTcs
TeMIepaTypoil kunenus ppaxiuy npu aapiaenuu 2-10° Ia.

BOHpOCbI AJIsl CAMOCTOATEC/ILHOIO H3YyYCHUHA

Tadauna 6
NeNe
w/n Tembl 1J1s1 CAMOCTOATEIBHOI0 H3Y4YCHUS
1. Oransl pa3BuTHs HedTenepepabaThIBatONIe NPOMBIIIIIIEHHOCTH
2. [lepcriekTHBHBIE CIIOCOOBI OypeHUs He(DTAHBIX CKBAKUH
3. HoBble MeTo1bI MOBBIIIEHUS HEPTEOTAAYH MIacTa
4 CrocoObl CHWXEHUS MOTeph HePTH U HEPTENPOAYKTOB IPU TPAHCIOPTUPOBKE MU
XpaHEHUHU
5. Hcnonbs3oBaHue apeHOB B HEPTEXUMUUECKOM CHHTE3€E
6. HenpenenbHble yriaeBo1oposl, oOpa3yrouuecs npu nepepadoTke HeTH
7. Vcnonp3oBaHue aJIKEHOB U aJIKAIMEHOB B HEPTEXUMUYECKOH TPOMBILIIEHHOCTH
8 Kpynneiimme poccuiickue MecTOpOXAEHUS HPUPOJHBIX M IOMYTHBIX TIa30B, Ia3oB
ra30KOHIEHCATHBIX MECTOPOXKICHUH.
9. [lepcnekTHBBI MCIOIB30BaHUS MEMOPAHHOT'O pa3/ielieHus B HedTe - ra3onepepadboTke
10 BapuanTsl xpoMarorpaguieckoro aHaiausa
Tembl 10K1210B, pedepaToB
1. I'unoTte3bl HEOPraHUYECKOTO MPOUCXOKICHUS HEPTH.
2. I'unoTte3a opraHn4ecKkoro MPOUCX0XKICHUS HE(YTH U3 OPraHUYECKOTO BEIECTBaA.
3. HenacelieHHbIe yriieBoA0poabl HEQTH U MPOAYKTOB €€ epepadoTKH.
4. YrneBoJopo/ipl CMELIAHHOTO CTPOECHMS.
5. MuHepanbHble KOMIIOHEHTHI He(TeH.
6. XunkocTHo-acOpOIIMOHHAs XpoMaTorpadus.
7. CriekTpaibHbIE METOIbI MICHTH(PUKALIUN YTIIEBOIOPOIOB.



Y4e0HO-MeToIHYeCKOe 0DecnedeHHe CaMOCTOSTe/IbHOI padoThI

=

Kamyctun B.M Texnonorus nepepadotku Hedru.- M.: KonocC, 2012.-456 c.: u.

2. Psab6os B./l. Xumus nedtu u raza: yuebnoe nocooue. —M.: ][ «@OPYM»y, 2009.-336 c,: .
— (BsIcmiee o6pazoBanue.

3. Manossa A.K. Texnonorus mnepepaOOTKH NPHUPOAHBIX 3HeproHocureneid. M.: Xumus,
KomnocC, 2004.- 456 c.: un.

3. AxmeroB C.A. TexHonorus riryookoi mepepabotku HedTH M raza: YueOHOe mocobue s
BY30B. Ya: ['mnem, 2002, 672c.

5. AraoekoB B.E., KocskoB B.K., Jloxxkua B.M. Hedts um ra3. [loObua, KOMIUIEKCHAS
nepepaboTka u ucnonszoBanue. Mu.: bBI'TY, 2003, 376c¢.

7. OueHoYHBbIE CPeACTBA

OrieHOYHBIE CPECTBA NUCIUIUIMHBI BKIIFOYAIOT B CEO0s:
BOIIPOCHI K TIEPBOM pyOEKHOM aTTeCTallluH;
BOIIPOCHI KO BTOPOU pyOEKHOM aTTecTaluu;
BOIIPOCHI K DK3AMEHY;
00pa3ibl OUIETOB.

7.1. Bonpocsl k nepsoii py0e:xHoii aTTecTanuu
[ToHsiTHE O TOIIMBHO-PHEPTETHUYECKOM KOMILIEKCE.
Teopun npoucxoxxaeHust HePTH.
3amacel HeQTH U ra3za. OCHOBHBIE HE()TEHOCHbIE pailOHBI.
[Touck u pazBeaka HePTIHBIX MECTOPOIKACHHI.
Bypenue HeTAHBIX CKBOKUH. Y JapHOE U BpaliaTelibHOE OypeHue.
Okcmryaranus HeTSHBIX CKBaXXuH. [loBbIIIeHnEe HEPTeOTJauu MIacTa.
Tpancnopt HedTH.
MeTo1bl BBIpa)KE€HUS U OTIPENIeIeHHsI cOCTaBa HEPTU U HEPTETIPOTYKTOB.
OpaKIMOHHBIN COCTaB.
XUMHUYECKUH DJIEMEHTHBINA COCTaB He(TeH.
['pynmoBoit XumMudeckuii cocraB HeQTEH.
Ankanel Hedrel. [azo00pasHble, >XUAKHE U TBEpIble ajKaHbl. BiusHue Ha KavyecTBO

He(TenpoayKTOB.
Huxnoankanpl HedTeld. MOHOIMKINYECKHE W TOJUIMKINYECKHe. BinsHMe Ha KayecTBO
He(TenmpoayKTOB.
Apensl  HedTel. MOHOUMKIMYECKHE W  TOJUIMKIMYECKHE. BiusHue Ha  KadyecTBO
He(TEenpPOIyKTOB.

I'uOpuaHbIe coemuHeHust HeTe.

CepHuctblie coeauHeHus HeTei. BiusHre Ha Ka4ecTBO HE(TEIPOIYKTOB.
AszoTHcThIe coeuHeHus HeTell. BiusHue Ha KauecTBO HEPTEIPOLYKTOB.
Kucnopozacoaepxarume coequnenus Hedrei. BnusHue Ha kauecTBO HEQTEIPOTYKTOB.
AcdanbTo — cMoKcThIe coeuHenus Hedrei. Kimaccubukarus.
Mertannopraniueckue CoeTuHEHUS HeTe.

7.2.Bonpockl k0 BTOPOii py0e:kHOM aTTecTanuu

Ou3MKO-XMMHUYECKHEe CBOMCTBA HE(PTH U ee PpakLuil.

ITnoTHOCTH. AOCOJIIOTHASE U OTHOCHUTEINIbHAS TIOTHOCTh. METO/IbI OIpeIeNIeH s U pacyera.
MonexynsipHasi (MosibHast Macca). OCHOBHBIE pacueTHbIE (POPMYIIBL.

JlaBieHue HaCBIIEHHBIX IapoB. METObI ONPEIETICHNs U pacyeTa.

Bsaskocts. /luHaMHuueckast, KHHEMaTHdeckasi U ycinoBHas. HIEKC BA3KOCTH.

VY aenpHas TemI0eMKOCTb. OCHOBHBIE PACUETHBIE METOIBI.

OHTanbnus. DHTAIBINS 1IAPOB U KUAKOCTEN.

Tennora mapoo6paszosanus. Popmyna TpyroHa.



Tennora nuasiaeHus.
Tertora cropanus, Beiciiast 1 HU31IAs TEMIOTA CTOPAHUSL.
Temnepatypa Bcnbimiku. OnpeesieHne TeMIepaTypbl BCIBIIIKHA B 3aKPHITOM U OTKPBITOM THTJIE.
Temnepatypa BoCTIIaMEHEHHS B CAMOBOCILIIAMEHEHHS.
HuskotemrieparypHbie CBOCTBa He(hTH U HEPTETIPOTYKTOB.
[leperonka u pekruduxarus.
AbGcopOrms.
Kpucranmnmzanus.
KomrekcooobpazoBanue.
DKCTpaKITHSI.
MemOpaHHOe pa3jieneHue.
Tepmoauddyzus.
AncopOrus.
Xpomarorpadus.
CrnexTpockonust
Oo0pa3zen Ous1eTa K aTTecTalun

T'PO3HEHCKHWM I'OCYJAPCTBEHHBINM HE®TAHOM TEXHUYECKUN YHUBEPCUTET

uMenu akagemMuka M. JI. MUILJIMOHIIIUKOBA

BUJIET Nel
Juctunnmuna Xumus Hedtr

HNucturyt HedTn u raza HamparneHne XuMudeckas TEXHOJIOTHUS

1. Tpancnopt HedTH.
2. T'mOpumabie coenmuHeHns HePTEH.
3. MeramiopraHu4eckue COeTMHEHUS HEPTEN.

YTBEPXAIO
«  » 202 1.  3as.xageopoi

7.3. Bonpochl K 3K3aMeHy

TomIMBHO-3HEPTETUUECKUI KOMILIEKC.

Teopun npoucxoxxaeHust HePTH.

3anacel HedTH U ra3za. OCHOBHBIE HE()TEHOCHBIE pailOHBI.

Oransl pa3BuTus HedTenepepadaThIBAIOIIECH MPOMBIIIIIEHHOCTH

ITouck u pa3Benika HEPTAHBIX MECTOPOXKACHUH.

Bbypenue He(TAHBIX CKBaXHUH. Y 1apHOE U BpallarenbHoe OypeHue.
[lepcnexTrBHBIE CIOCOOBI OypeHHsT HEPTSIHBIX CKBAXKHH.

Okcrutyaraus HeTsHbIX ckBakuH. [ToBbIIeHne HedTeoTJauu MIacTa.
HoBble MeTo/1bI MOBBIIIEHUS HE(PTEOTJauu TI1acTa

Tpancnopt HedTH.

CrniocoObl CHMKEHUS TOTeph HePTU 1 He(YTENPOTYKTOB IPU TPAHCTIOPTUPOBKE M XPaHEHUU.
MeToab! BBIpaKEHHSI U ONIPEIeNICHHsI cOcTaBa He(PTH M HE(PTETPOYKTOB.
@pakIMOHHBIN COCTaB.

XUMHUUYECKUH DIIEMEHTHBIN cocTaB He(TeH.

['pynmnoBoii XuMHUECKuil cocTaB HeTEH.



Ankanbl Hedreit. ['azoo0pasHble, XHIKAE W TBEpAble alKaHbl. BiusHMEe Ha KauecTBO

HEPTETPOTYKTOB.
Huknoankansl HedTeld. MOHOUMKIMYECKWE W TOJUIMKIMYECKHE. BiusHMe Ha KayecTBO
HEPTETPOTYKTOB.
Apensl  HedTell. MoHOUMKIMYECKHE M TMOJUIUKIMYECKHE. BriusHue Ha  KadecTBO
HEPTETPOTYKTOB.

Hcnons3oBanne apeHOB B HEPTEXUMUUYECKOM CUHTE3E.

HenpenenbHble yriieBo0pO b, 00pa3yroIuecs Mpu nepepadoTke HedTH.
Hcnosib30BaHMe alKEHOB M AIKAIMCHOB B HEPTEXUMHUUYECKOM MPOMBITIICHHOCTH.
I'uGpuanble coenuHeHns HEPTEH.

Cepnuctbie coequHeHusI HeTeid. BnusHue Ha kauecTBO He(TEPOYKTOB.
Azotucteie coeuHeHUs HedTel. BiusHue Ha kauecTBO HEPTEMPOIYKTOB.
Kucnopoacoaepxamue coequnenust Hedreil. BiausiHue Ha kauecTBO He(QTEIPOYKTOB.
AcdanbTo — cMonucThie coeinHenns Hedrel. Kinaccudukanus.
Mertannopranuueckue CoOeTuHEHHUs HepTen.

DuU3NKO-XMMHUUECKHE CBOMCTBA HE(PTHU U ee (paKIui.

[TnoTHOCTB. AGCOJIIOTHAS M OTHOCUTEIbHAS TFIOTHOCTh. METOIbI OTIPEICIICHHS B pacyeTa.
MounekynsapHas (MoabHas Macca). OCHOBHBIE pacueTHbIE (POPMYIIBI.

JlaBlieHME HACBIIIEHHBIX TApOB. METO bl ONPEIETIEHUS U pacyeTa.

Bszkoctb. JIluHamuyeckasi, KHHEMaTH4eckasi M ycioBHas. IHIEKC BSI3KOCTH.

VY nenpHast TEMI0eMKOCTh. OCHOBHBIE PACUETHBIE METOIBI.

DHTaNbIUS. DHTAJIBINS TAPOB U KUJIKOCTEN.

Tennora mapoo6pazoBanus. @opmyna Tpyrona.

Tennora nnasiaeHUs.

TermoTa cropanusi. Beiciiast 1 HU31Ias TEMJI0Ta CTOPAHMUS.

Temnepatypa Bcnblky. OnpeaesieHne TEMIIEpaTypbl BCIBIIIKY B 3aKPHITOM U OTKPBITOM THLJIE.
TemmnepaTypa BoCIJIaMEHEHUS U CAMOBOCILIIAMEHEHUSI.

HuskoremmiepaTypHbie cBoiicTBa He()TH U HEDTETIPOTYKTOB.

[Teperonka u pekTudUKaIHSI.

AOGcopOrus.

Kpucrannmmzanus.

KommnekcooobpazoBanue.

DKCTpaKIus.

MembOpaHHOe pa3/iesieHue.

Tepmonuddyzusi.

AncopOrus.

Xpomarorpadus.

CnekTpockonus.

Oo0pa3sen Ous1eTa K 3K3aMeHy

T'PO3HEHCKHNU 'OCYJIAPCTBEHHBIM HE®TSAHOMW TEXHUYECKN YHUBEPCUTET

uMeHn akagemuka M. . MIILIHOHIIUKOBA

BUJIET Nel
Juctunnuna Xumus HeTH

I/IHCTI/ITyT He(bTI/I u rasa HanpaBneHI/Ie XyMUYecKas TEXHOJIOTHUs

4. @pakuuoHHbIH coctaB HeTH. CIOCOOBI OIpeaeIeHHs.



5. ITInotHOCTH. AGCONIOTHAS M OTHOCUTEIIHHAS.
6. Oxctpakuus. M30uparenbHble pacTBOPUTEIH.

YTBEPXIAIO
«  » 202 r.  3as.xaghedpoii

7.4. Tekymuii KOHTPOJIb
Obpaszey mekywje2o KOHMpos

Tema: «Bazkocmo»

1. Yrto Takoe nMHaMHUYecKas U KHHEMaTHYeCKasl BA3KOCTH?

2. Uto Takoe ycinoBHasi BAZKOCTbH?

3. UTto Takoe CTPYKTypHAas BSI3KOCTh M OCHOBHBIE MIPUYUHEI €€ TIPOSIBIICHHUS ?

4, Kax 1 mouemy MeHseTCS BSI3KOCTh TIPH MOBHIIIICHUH TEMIIEPATYpPhI?

5. [Tepeuncnure eAMHULIBI U3MEPEHUS TMHAMUYECKON M KHHETUYECKOU BA3KOCTH.

6. B xakux eguHUIIAX U3MEPSAETCS YCIOBHAS BA3KOCTH?

7. [IpuBenuTe mpuMephl MPAKTUUECKOTO 3HAYEHHUS BA3KOCTH KaK OJHOTO M3 BAXKHEHIITMX CBOMCTB
JKUJIKOCTEH.

8. [Touemy npu ompeneneHnH BSI3KOCTH YPOBEHBb JKHUIKOCTH B TEPMOCTATE JIOJDKEH OBITH BHIIIIE
YPOBHSI )KMAKOCTH B BUCKO3UMETPE?

9. Kak u nouemy MeHsieTCsl BA3KOCTh ITPU MOBBIIIEHUN TEMIIEPATyphI ?

10. Kaxkue »x)xuakocTy Ha3pIBarOTCS HbIOTOHOBCKUMH 7

Peznamenmom BPC npedycmompeno 15 6annoe 3a mekyuwiyro pabomy cmyoenma.

TecThl 0 3aKpeNVICHNI0O MATEPHAJIA 10 JUCHUILJIMHE
«Xumus HepTHU»
Oobpasey 3a0anus

1. Yxaxure pusnueckuii crnocod nepepaboTku HePTH
A. KaTalUTUYECKUH KPEKHHT

B. pextudukanus

C. TepMHUECKUIl KPEKUHT

D. pudopmunr

ANSWER: B

2. JlucTriisiuus HeTH - 3TO

A. Tepmuueckas nepepaboTka

B. xatanutnueckas nepepaboTka

C. paznenenuie He(TH Ha PPaKLUU TOIIUB U Macell

D. o0e3BoxuBaHmEe
ANSWER: C



3. Kakoit MeTo1 UCTIONB3YIOT AJIs pasaeneHust HehTH Ha ppakiuu

A. neperonka

B. cxxuranue

C. paznoxxeHue

ANSWER: A

4. AbcopOumst — 3TO TpoIecc N30MPATETHHOTO MOTIIONICHUS KOMIIOHEHTOB ra30BOH CMECH

A. CeNneKTUBHBIM PACTBOPUTENIEM

B. tBepabIM nornorurenem

C. karanuzaTopom

D. )xuKuM noriaoTuTeneM

ANSWER: D

5. YcnoBueM abCOpOITMOHHOTO MOTJIONIECHUS SBIISIETCS

A. Oonee HU3KOE TNapLHAIbHOIO JAaBJIECHUS U3BJIEKAaEMOI0 KOMIIOHEHTA B Ia30BOM (a3e Mpu JaHHOM
TEeMIIepaType M0 CPAaBHEHUIO C JaBJIEHUEM TOT'O )K€ KOMIIOHEHTA B )KUJIKOH (haze

B. 6osee BrIcOKO€ MapyaibHOE 1aBJICHHE W3BJIEKAEMOI0 KOMIIOHEHTA B ra30Boi (haze INpu JaHHOU
TEeMIIEpaType M0 CPAaBHEHUIO C JaBJIEHUEM TOT'O )K€ KOMIIOHEHTA B )KUJIKOH (aze

C. paBHO€ napuuaIbHOE AaBJIEHUE U3BJIEKAEMOT0 KOMIIOHEHTA B ra30BOM U JKMJIKOM (aze Npu JaHHOM

TeMIIepaType
ANSWER: B



7.4. Onucanue nMoka3aTeaei U KpUTEPHEB OLICHWBAHUS KOMIIETEHIIMI Ha pa3IHMyYHBIX dTanax ux (GopMUpoBaHUs, ONMCAHNUE IKAJIbl OLIEHUBAHUS.

Tabaunna 7
ILnanupyeMble pe3yJIbTATBI OCBOCHUSI KOMIIETCHIIUH Kpurepuu oueHuBaHus pe3y/ibTaToB 00y4eHHs] HaumenoBanue
Menee 41 6a/1710B 41-60 6an1on 61-80 6as10B 81-100 6a/;108 OIIEHOYHOT'0
(Hey/10B1eTBOpHTE.IBHO) | (YOBJIETBOPHTEILHO (xopo1o) (OTIM4YHO) cpencTBa

OIIK-1. CnocoOeH u3y4yaTh, aHATU3UPOBATh, UCIIOJIH30BATh MEXaHU3Mbl XUMHUYECCKUX PEAKIIMM, IIPOUCXOIAIINX B TEXHOJIOTHYECKUX MIPOIIECCax U
OKPYKaIOIeM MUPE, OCHOBBLIBASICh HA 3HAHUSX O CTPOCHMH BEIIECTBA, IIPUPO/JIC XUMUUECKON CBS3U U CBOMCTBAX Pa3IMYHBIX KJIACCOB XMMUYECKUX
9JICMEHTOB, COCJIMHEHMI, BEIIECTB M MaTEPHUAJIOB

3HATB: - CTPOGHHE OpPTraHUYECKHUX
TIPUHLUTIBI KBaJTU(UKAIHN u HOMEHKJIATYpY|
OpraHUYeCKUX COEIUHEHUH, TPUPOLY XUMHUYECKOM
CBSI3W B Pa3IMUHBIX KJIACCAX XUMHUYECKUX COCTUHEHHIt
st TIOHUMaHUS CBOWCTB HE(PTEXUMHUYCCKIX
MaTepuasoB;

- CBOMCTBAa XHMHYECKMX DJJEMEHTOB, CBONCTBa
OCHOBHBIX KJIACCOB OpPraHMYECKUX COEAUHEHUN U HX

COCTMHCHUM,

®parMeHTapHbIE 3HAHUS

Hemnonnble 3Hanus

CdopmupoBaHHbIE, HO
CoIepIKallie OTEbHbIC
poOeTbl 3HAHUS

CdopmupoBaHHbIE
CHCTEMaTHUYECKHE
3HAHUSI

BIIUSTHHUE Ha XHUMMOTOJIOTHYECKUE CBOMCTBA
HEe(TEPOTYKTOB.

‘YMeHus MoJHbIE, CdopmupopanHbIe
YMeThb: TPUMEHATH METOJBI TEOPETUUECKOro U

DKCIEPUMEHTAIBEHOIO HCCIICI0BaHMSI ¢buzuxo-
XHUMHUYECKUX CBOMCTB He(pTH, He(TSHBIX (pakuuii u
HedTenpoIyKTOB .

Yactruynble yMeHUs

Henonuele ymenus

JIOITyCKAIOTCSl HEOOMbINE
OILIMOKHU

YMEHHUS

BiameTh: CIOCOOHOCTHIO IUTAHUPOBATH M IPOBOAUTH
¢dusuueckre M XHUMHYECKHE 9KCIIEPUMEHTBL,
[POBOUTH O0pabOTKYy MX PE3YIbTATOB W OIICHHBATH
[IOTPELIHOCTH, BBIABUraTh THIIOTE3bl H YCTAHABINBATDH
[PAaHUIIBI HX TPUMCHEHUS.

YacTuyHOE BlaJcHHUE
HaBBIKAMH

Hecuncremarudueckoe
MPUMEHEHNE HaBBIKOB

B cucremaruueckom
NPHMEHEHUH HaBbIKOB
JIOITYCKAFOTCSI TIPOOEITBI

Vcnemnoe u
CHCTEMATHYECKOE
MIPUMEHEHNE HaBBIKOB

300aHus Ol
KOHMPOIbHOU
pabomol, mecmosvie
3a0anus, bunemol
pybesicnvix
ammecmayuil, memoi

peepamos




7.5 Kputepuu oneHnBas TeKylleil, py0exKHOl U NPOMeKYTOYHON aTTecTAaluH

ATTecran. Bujn nesiteibHOCTH Buasl pador, nopuiexkamme oneHke Maxcum.
nepuosa KO0J1-BO
0a/1J10B
1 Texymmii KOHTPOJIb [IpakTnueckue paboThl 7
Texymmii KOHTPOJIb Onpockl Ha JEKIUSIX 8
PyGexwnas arrecranust | [IucbMeHHass KOHTpOJIbHAS paboTa 1Mo 20
Bonpocam (3 Borpoca) U YCTHBIN
KOJUJIOKBUYM
[MocenaeMocTh MakcumainbHas (90-100%) 5
2 Texymmii KOHTPOJIb [IpakTnueckue paboThl 7
Texymmii KOHTPOJIb Onpockl Ha JEKIUIX 8
PyGexwnas arrecramust | [IucbMeHHast KOHTPOJIbHAS paboTa 10 20
Bompocam (3 Borpoca) U YCTHBIN
KOJJIOKBUYM
CamocrosTeapHas NuauBunyansHOE 3a7aHKE 15
pabota
IMocemaemMocTh MakcumanbHas (90-100%) 10
3 BCEI'O 100

8. OcobennocTn peaim3anuu JTHCHUHIIMHBI AJ UHBAJIU/IAO0B U JIMII ¢ OrpaHU4Y€¢HHBIMHA

BO3MOKHOCTHMH 310POBbBSA

Jlnist  OCYIIECTBIICHUSI TIPOLIEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH W IMPOMEKYTOYHOM
aTTeCTaluy 00yJYarOIUXCsl CO3/IaHbl (POH/IBI OLIEHOYHBIX CPECTB, aalTUPOBAHHBIC VI NHBAIHIIOB H
JUI C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3]JOPOBbSI W TIO3BOJISIONINE OILCHUTH JOCTIXKECHHE WMHU
3alUIAaHUPOBAaHHBIX B OCHOBHOH 0Opa30BaTENbHOM IMpOTpamMMe pe3yibTaToB OOy4YCHHsS U YPOBEHb
Cc(OPMHUPOBAHHOCTH BCEX KOMIICTCHIMH, 3asBICHHBIX B 00Opa3oBarenbHO mporpamme. Dopma
MPOBEACHUSI TEKYIIeW aTTecTallik JUIsl CTYICHTOB-WHBAIMIOB YCTAaHABIUBACTCS C YYETOM
WH/IMBUYAIBHBIX MCUXO(PU3NYECKUX OCOOCHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare, MUChbMEHHO Ha
KoMIbioTepe, B (popme TectupoBaHus W T.11.). [Ipu TecTupoBaHWU it CIA0OBHISAIIMX CTYACHTOB
UCTOJB3YIOTCST (DOH/IBI OLEHOYHBIX CPEICTB C YKPYIHEHHBIM mpudToM. Ha 3Kk3amMeH mpuriamaercs
COMPOBOXKIAIOIINMA, KOTOPBIA oOOecrnedynBaeT TEXHUYECKOE COMPOBOXKJAEHUE CTyAeHTy. [lpu
HEOOXOJIMMOCTH CTYJIEHTY-UHBAJINAY MPEIOCTABISAETCS AOMOJHUTEIbHOE BpEeMS MAJsl TMOATOTOBKU
OoTBeTa Ha 7K3aMeHe (wiu 3adere). OOyuarolyecss ¢ OrpaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbS U
oOyuaronuecss WHBaIHAbI OOECIEYMBAIOTCS TEYATHBIMU M DJIEKTPOHHBIMH 00pa3oBaTeIbHBIMU
pecypcamu (mporpammbl, y4eOHbIE TOCOOMsSI sl CaMOCTOSITENILHOW paboThl W T.1.) B dopmax,
aIaITUPOBAHHBIX K OTPAaHUYCHUSAM WX 3JI0POBbS U BOCIPHUATHS HHGOPMAITUH:

1) 1uIst MHBAJIMIOB U JIWI] C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbSI 110 3PEHHIO:

- JIdA cIenbIX: 3aJaHusd JJId BBIIIOJHEHUSA Ha CEMHHapax MW IIPAKTUYCCKHUX 3aHATUAX




oGopMIISIOTCS  perbePHO-TOUCUHBIM IIpUGTOM bpaiingd wuiam B BUAE DICKTPOHHOTO IOKYMEHTA,
JOCTYITHOTO C TIOMOIIbI0 KOMIBIOTEpPA CO CIIEHUATU3UPOBAHHBIM MPOTPAMMHBIM OOECIIEYeHUEM ISt
CIIeNBIX, JINOO 3aYMTHIBAIOTCS ACCHCTEHTOM; IUCHMEHHBIC 33JaHUSl BBINONHAIOTCS Ha Oymare
penbedHO-TOUeuHBIM mpudToM bBpaiing wmm  Ha  KOMIBIOTEpPE CO  CHEIHATM3MPOBAHHBIM
MIPOrPaMMHBIM 00eCTieueHHEM ISl CIIENBIX JTHO00 HAMKTOBBIBAIOTCS ACCHCTEHTY; OOYyJaIOMIMMCS ISt
BBITIOJIHEHUSI ~ 3aJjaHds  [pH  HEOOXOAMMOCTH  TPENOCTABISIETCS  KOMIUIEKT — MHUCHMEHHBIX
MPUHAIISKHOCTEH M Oymara Jjisi muchbMa penbedHO-TouedHbIM mpudTom Bpaiing, kommbrorep co
CTIENUATM3UPOBAHHBIM IIPOTPAMMHBIM 00ECTIEYCHUEM JIJISI CIICTIBIX;

- VISl CJIA00BUASIIIMX: 00ECTIeuBaeTCsl MHMBHUIyaTbHOE PABHOMEPHOE OCBEIIIEHHE HE MEHEe
300 mrokc; oOywaromuMmcsi [js BBINOJHEHUS 33JaHUs IMPU HEOOXOJUMOCTH MPEIOCTaBISETCS
YBEIMYMBAIOIIEE YCTPOHCTBO; BO3MOMKHO TaK)KE HCIOJIb30BAHNWE COOCTBEHHBIX YBEITHMYMBAIOIINX
YCTPOWCTB; 3a/1aHUS IS BRITIOJTHEHUS 3aaHu 0(hOPMIISIFOTCS YBEITMYSHHBIM MpH(TOM;

2) 7S MHBAJIUJIOB M JIUII C OTPAaHWYCHHBIMHA BO3MOXXHOCTSIMH 3JIOPOBBSI MO CJIYXY:

- IS TIYXHuX M caadocablmamux: oOecrieynBaeTcss Haludhe 3BYKOYCHIIMBAOIICH
anmapatrypsl KOJUIEKTUBHOTO TOJB30BAHUS, TP HEOOXOTMMOCTH OOYYaIOMIMMCSl TPEIOCTaBISETCS
3BYKOYCWJIMBAIOIAsl ~ anmapaTypa WHIUBHIYAJbHOTO TIIOJIb30BAHUS; TPEJOCTABISIOTCA YCIyTH
CYpPIOIIEPEBOIUHKA;

- QA CJeNOrJyXMX JOIYCKAaeTcs MPUCYTCTBHE AacCHUCTEHTa, OKa3bIBAIOIIErO0 YCIYTH
TU(IIOCYpIOTIEPEBOIYNKA (TIOMUMO TpPEOOBAHUH, BBHIMOJHIEMBIX COOTBETCTBEHHO ISl CIICTIBIX |
TITyXHX);

3) AN UL C TSDKENBIMH HAapyIICHHSAMH DPEYH, TIIYXHX, CIa0OCHbIMIAIIUX JIEKIUH ¥ CEMHUHApBHI,
IPOBOAMMBIE B YCTHOH (opMe, TPOBOAATCS B MUCBMEHHOM (hopMme;

4) U1 WHBAIWAOB ¥ JIAI C OIPAaHMYCHHBIMH BO3MOKHOCTSMH 3[0POBBS, MMEIOIIMX HApPYIIeHHS
OMOPHO-/IBUIaTeJILHOTO ANNapaTa:

- IS ML ¢ HAapyLICHUSIMH OIOPHO-/IBUTATEIBHOIO armapaTa, HapyIICHUSIMH JBUTaTEIbHBIX
GyHKIMH BEpXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHHMX KOHEYHOCTEH: NMUCHMEHHBIC 3aIaHUs
BBINOJTHAIOTCS HAa KOMITBIOTEPE CO CIEUUATM3HPOBAHHBIM IPOTPAMMHBIM OOCCIICYEHHEM MM
Ha/IMKTOBBIBAIOTCSI aCCUCTEHTY; BBINOJIHEHUE 33aaHUi (TECTOB, KOHTPOJBHBIX PadoT), IIPOBOIUMEIC B

MUCHbMEHHOM (hopMe, POBOATCS B YCTHOM (popMe myTeM omnpoca, Oeceibl ¢ 00ydaromMes.



9. YueOHO-MeTOANYECKOE U HH(POPMAIMOHHOE 00ecnieYyeHHe THCIIUTIIHHBI

9.1 JIuteparypa
1. Kanyctun B.M. Texnonorus nepepadotku HepTr. B 4-x gactsax. Yacte nepas. [leppuunas
nepepabotka Hetu. - M.: KomocC. 2012. — 456¢.: un
2. 'onuapoBa W.H. u np. Xumust HedTr 1 raza : yaueoHoe nocodue / ['onuaposa U.H. u ap.. —
Cankr-IlerepOypr : Ilpocniekt Hayku, 2018. — 166 c. — ISBN 978-5-906109-57-6. —
Texcrt : anexTpoHHbIH // DnexkTpoHHO-O0nbIMoTeunas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/80075.html.
3. HekossipeBa T. H. Xumusa vedtn u rasza : yueOnoe mocodue / T. H. HexossipeBa, O. B.
Hlanam6epunze. — Tromens : TroM[HI'Y, 2013. — 76 c. - OBC KoHcynbTaHT cTyaeHTa
. Ps6oB B.JI. Xumus HedTH 1 raza: yueonoe nocooue. —M.: UJ1 «®OPYM», 2009.-336 c,: ni.
. CagymaeBa A.C. Xumus Het 1 raza: yueonoe nmocoowue.-I'posnsnii: [THTY, 2018.-106 c.-
. AxmeroB C.A. TexHosorus riy0okod mepepaboTku HedTu U raza: YueOHOe mocobdue st
BY30B, Ya: 'umm, 2002. 672c.: un.
7. ManoBsiH A.K. TexHosorust nepBUYHON nepepadOTKH HEPTH M MPUPOJHOTO Taza: YueGHoe
nocobue Js By30B. 2-¢ u3a. — M.: Xumus. 2001. — 568 c.: un

(o2 @) N

B) IPOrpaMMHOe 1 KOMMYHHKAIIHOHHOE o0ecreyeHne

1. DneKTpoHHBINH KOHCHEKT JIEKINUN

2. Hedrenepepabotka u Hedrexumus — http://npnh.ru/

3. DIeKTpOHHO-OMOMMOTeYHAs CHCTEMa KOHCYIBTAHT CTYACHTA
4. DnexkTpoHHO-OubMMoTeuHas cuctema IPRbooks

9.2 MeToanyeckue yKa3aHUs MO OCBOECHUIO JUCUMILIUHBI «Xumusi HepTu» Ilpunoxenue

10 . MaTepuajJbHO-TeXHUYECKOe obecneyeHne JUCIUNINHBI

1. Knnacc ¢ mepcoHaIbHBIMU KOMIBIOTEpAMH ISl TIPOBEJICHUS MPAKTUUECKUX PAcueTOB M HX
ohopMIICHHSL.
2. Ilpe3eHTanuu JICKITHi.

puniioxenue

MeToauyeckne yKa3aHHUs 110 OCBOCHUIO JUCHUIITHHBI
«Xumusi HepTH»

1.Meroauyeckue yka3zaHusi A8 OOy4alOUIUXCH MO IUIAHHPOBAHUIO M OPraHU3alUH
BpeMeHH, He00X0AMMOr0 1JIsl OCBOCHMS AU CUUILINHBI.

N3ydeHne pekoMeHayeTcs HayaTh C O3HAKOMIIGHUS ¢ paboueil mporpaMMoil TUCIUIUIMHEL, ee
CTPYKTYpPOH U coJliep>kaHueM pa3fenoB (Mojayineit), (GOHIOM OILIEHOYHBIX CPEACTB, 03HAKOMUTHCS C
y4e0OHO-METOIUYECKUM U HH(POPMAIIMOHHBIM 00ecriedeHneM JUCIUILTHHBL

Hucuunnuaa «Xumusi _HedTH» coctouT u3 17 cCBSA3aHHBIX MEXIY COOOI0 TeM,

obecreunBarOMINX MOCIeA0BaTeIbHOEe HM3y4YeHHe Marepuana. OOydyeHue Mo MUCHUIUIMHE «XHMUs
HedTH» OCYIIECTBIAETCS B CIEAYIOMUX Gopmax:
1. AynutopHbie 3aHATUS (JCKIHH, TIPAKTHUYCCKUE 3aHITHSA).

2. CamocrosiTensHasi paboTa CTyAeHTa (BOIPOCHI /ISl CAMOCTOSTEIBHOIO M3Y4eHHS, TTOArOTOBKA
K J1TabOpaTOpHBIM paboTaM, MOATOTOBKA K 3a4ETY).


http://www.iprbookshop.ru/80075.html

3. NaTepakTuBHbIE (POPMBI IPOBEACHUS 3aHATHI (KOJUIOKBUYM, JIEKIUS - AUCKYCCHUS, TPYIIIOBOE
pelnieHue kerica u 1p. Gopmbl).

VYueOHbII Marepuan CTPYKTYpHUPOBaH HM  HM3Y4EHHE JUCHUIUIMHBI IPOU3BOJIUTCA B
TEMAaTU4YECKON IOCIIeA0BATENbHOCTH. Kax/10My NpaKkTHUYECKOMY U CaMOCTOSITEIBHOMY H3YUEHUIO
MaTepualia NpPEAIIeCTBYeT JeKIHs Mo JaHHOW Teme. OOydarommecss CaMOCTOSATENHHO IPOBOJIST
MPEIBAapUTENIbHYI0 TIOArOTOBKY K 3aHATHIO, MPUHAMAIOT AKTUBHOE M TBOPYECKOE y4yacThe B
0OCYXJIEHUH TEOPETHYECKHX BOMPOCOB, pazbope MpOOJEeMHBIX CUTyallMd W TIOMCKOB IIyTeH WX
pemeHusi. MHorue mpoOiieMbl, HW3y4aeMble B Kypce, HOCST IUCKYCCHOHHBIH XapakTep, YTO
MperosaracT MHTEPaKTHBHBIN XapakTep NPOBEACHUS 3aHATHI HAa KOHKPETHBIX MPUMEpax.

OrnrcaHue Mocae10BaTeIbHOCTHU JICUCTBUIN 00YUarOIIeTOCs:

[Ipy w3ydyeHWUM Kypca CIEAyeT BHUMATEIBHO CIyIIaTh W KOHCIIEKTHPOBATH MaTepHual,
W3JIaraeMbplii Ha AayAWTOPHBIX 3aHATUSAX. /[l ero moHWMMaHUST M Ka4eCTBEHHOTO YCBOCHUS
PEKOMEHIYETCS CIIeNYIOMas TOCIEA0BATEIBHOCTD JCUCTBUM:

1. Tlocne oxkoHYaHWs Y4eOHBIX 3aHATHW IS 3aKpeIUICHUS Marepuana TPOCMOTPETh M
00yMaTh TEKCT JIEKIIMU, MPOCIyLHIaHHOW CeroHs, pa3o0parh paccMoTpeHHble mnpumepsl (10 - 15
MUHYT).

2. Tlpym moOATOTOBKE K JIEKIMW CIEAYIOMIETO IHS TIOBTOPUTH TEKCT MPEIBIAYIIEH JIEKINH,
MOoAyMaTh O TOM, Kakas MOXKeT ObITh cienyromas tema (10 -15 Munyr).

3. B Tedenue Henmenu BHIOpATh BpeMs sl pabOTHI C JIUTepaTypoit B Onbimoreke (1o 1 gacy).

4. Ilpu MOrOTOBKE K MPAKTUYECKOMY/ CEMHUHAPCKOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIE TIOHSTHSI
[0 TeM€, M3y4UTb NpuMepsl. Pemras KOHKPETHYIO CHUTYyallUIO, - IPEIBAPUTENBHO IOHATh, KaKOH
TEOPETUUECKUI MaTepuall HY)KHO MCIIOJIb30BaTh. HaMeTuTh IUlaH perieHus, NmonpoOoBaTh Ha €ro
OCHOBE pemuTh | - 2 IpakTHYECKHEe CUTyalnH (J1a0. paboThI).

2. MeToauveckue yKa3aHus Mo padore 00y4aimuxcsi BO BpeMsi IpoBeleHus JIeKIHii.

Jlekuun  faroT  OOyYaroLUIMMCsT  CHUCTEMAaTU3MPOBAHHBIE  3HAHUS 1O  JUCLMIUIMHE,
KOHIICHTPUPYIOT UX BHUMaHHE Ha HauOoJiee CIOXHBIX M BaXHbIX Bompocax. Jlekuun oOBIYHO
U3JIararoTcs B TPAJULMOHHOM WM B MPOOJIEeMHOM cTuie. [l CTy[IeHTOB B OOJIBIIMHCTBE CIIy4acB B
npobisemHoM cruse. [IpoOnemMHbI CTHIb MO3BOJSET CTUMYJIHMPOBATh AKTUBHYKO IO3HABATENIBHYIO
NeATeNbHOCTh OOyJaroIKUXcsad U MX MHTEpeC K JUCLUIUIMHE, (OPMUPOBATH TBOPUECKOE MBIILICHHUE,
npuberaTtb K IPOTHBOIIOCTABICHUSAM U CpaBHeHMsM, 20 nenaTb 00OOIIEHMs, AaKTHBU3UPOBATh
BHUMaHHE 00y4aroUXCcsl yTEM ITOCTAHOBKHU MPOOJIEMHBIX BOIIPOCOB, MOOUIPATH AUCKYCCHIO.

Bo BpeMs JeKIMOHHBIX 3aHATUI PEKOMEHJYyeTCcs BECTH KOHCIIEKTHPOBAaHME Y4eOHOTO
MaTepuaa, oOpaiiaTte BHUMaHUE Ha (OPMYIMPOBKM M KATErOPHUH, PACKpPBIBAIOIIKE CYTh TOTO WIIH
MHOTO SIBJICHHUS, UJIU ITPOLIECCOB, BHIBOJIbI U MPAKTHUECKUE PEKOMEHIALINH.

KoHcnekr nekuuu jydiie mnoapasfeisaTh Ha IyHKTHI, COOJIIOJas KpPacHyl0 CTPOKY. DTOMY B
OobILION cTeneHn OyayT CocoOCTBOBATh BOIPOCHI IUIaHA JIEKIMHU, IPEUIOKEHHbBIE MTPEIOo1aBaTeNIsIM.
Cnenyer oOpamaThb BHUMaHUWE Ha aKIEHTbI, BBIBOJBI, KOTOpBIE JeNaeT MpernojaBareib, OTMedas
HauOoyiee BaXHbIE MOMEHTHI B JIEKLIMOHHOM MaTepHalieé 3aMEUaHMSIMU «BaXHO», «XOPOILIO
3allOMHUTH» M T.I. MOXHO JielaTh 3TO M C IOMOUIbIO PA3HOIBETHBIX MapKepOB WIHM pYUEK,
MOTYEPKUBAsi TEPMHUHBI U OIIPEICIICHUSL.

Ienecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpallleHuH, ab0peBuaTyp U CHMBOJIOB.
Onnako npu JanpHeimeil paboTe ¢ KOHCIIEKTOM CUMBOJIBI JIYYIlI€ 3aMEHUTh OOBIYHBIMU CJIOBAMH IS
OBICTPOTO 3pUTETHLHOTO BOCIIPUSATHUS TEKCTA.

PaboTtast HaJ KOHCHEKTOM JIEKIMH, HEOOXOJMMO HCIOJIb30BaTh HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JIUTEPATYPY, KOTOPYIO JOTIOJIHUTEIBHO PEKOMEH I0BAJ IpernoaaBatens. iMeHHO



Takas Cepbe3Has, KPONOTIMBas paboTa C JIGKHMOHHBIM MaTE€pPHaJOM II03BOJIUT TIIyOOKO OBIA/IETh
TEOPETUYECKUM MATEPHATIOM.

Tematuka ekl 1aerca B paboueid mporpaMMe JUCIUTIIIUHBL.

3.MeToanueckne yKazaHus 00y4aruuMcs 10 MOAroOTOBKe K MPAKTHYECKHM 3aHATHAM

Ha mpakTuueckux 3aHATHSX NPUBETCTBYETCS aKTHBHOE ydacTHe B OOCYKJIEHHH KOHKPETHBIX
CUTYyallui, CIOCOOHOCTh Ha OCHOBE TIOJIYYEHHBIX 3HAHUI HAaXOAUTh Hanbosiee 3(h(HeKTUBHBIEC peleHHS
IIOCTABJIEHHBIX MpO0JieM, YMEThb HaXOJWUTh IIOJIE3HBIN JOTOJHUTEIBHBIM MaTepuan IO TEMAaTUKe
CEMHMHAPCKUX 3aHSATHM.

CTyneHTy peKOMEHAYeTCsl CIEAyIoIas cXxema MOJATrOTOBKU K J1abopaTOpHBIM/IPAKTHUECKUM
3aHSTHUSM:

1. O3HakoMJIEHME C IUIAHOM MPaKTHYECKUX  3aHATUSA, KOTOPBIM OTpakaeT cojepiaHHe
MPEI0KEHHON TEMBI;

2. IIpopaboTaTh KOHCIIEKT JICKITHI;

3. [IpounTaTh OCHOBHYIO U IONOJHUTENBHYIO IUTEPATYPY.

B mpouecce moAroTroBKM K MPaKTUYECKUX 3aHATHUSIM, HE00X0AMMO 00paTuTh 0coboe
BHUMAHHE Ha CAMOCTOSITEIRHOE HU3YYEHUE PEKOMEHJOBAHHOW muTeparypbl. lIpum Bceil momHOTE
KOHCIIEKTHPOBAHHUS JIEKIIUM B HEMl HEBO3MOXKHO M3JIOKUTh BECh MaTepHall M3-3a JIUMUTA ayAUTOPHBIX
yacoB. [loatomy camocrosiTenbHas paboTra C yuyeOHMKaMH, Y4eOHBIMH MOCOOMSIMHU, HAy4YHOM,
CIPaBOYHOM JIUTEpaTypol, MaTeprallaMu Mepuoandeckux usnanuil u HrepHera siBiseTcst Hanboee
3¢(dEeKTUBHBIM  METOJOM  TOJY4YEHHsS  JIOTOJHUTEIbHBIX 3HAHWM, TO3BOJIAET 3HAUYUTEIBHO
aKTUBU3MPOBATh TPOLIECC OBJIaJeHUS WHQopmarumen, crnocoOCTByeT Oojiee TiyOOKOMY YCBOCHHIO
M3y4aeMoro Marepuaina, GopMUPYET y CTYACHTOB OTHOIIEHHE K KOHKpETHOU mpobieme. Bce HOBBIE
MOHATHS 10 H3ydyaeMoil TeMe HeOoOXOIMMO BBIYUYHUTh HAW3yCThb M BHECTU B IJIOCCapUid, KOTOPBIN
1enecooOpa3Ho BECTH € CaMOro Havajia M3y4eHHs Kypca;

4. OTBeTUTH HA BONPOCHI IJIAHA MPAKTHYECKUX 3aHATHUS;

5. BRITIOJIHUTE JOMaINTHEe 3a/IaHuE;

6. [IpopaboTaTh TecTOBBIC 3aJaHUS U 3a/1aUH;

7. llpu 3aTpynHeHusx chopMynupoBaTh BOMPOCHI K MPEIo1aBaTeio.

Pe3ynbrar Takoit pabOTHI 10JIKEH MPOSIBUTHCS B CIOCOOHOCTH CTYy/IeHTa CBOOOJHO OTBETUTH Ha
TEOPETUYECKUE BOMPOCHl MPAKTUKYMa, BBICTYNATh M Y4YacTBOBATh B KOJUIGKTMBHOM OOCYXJIEHUU
BOIIPOCOB U3Yy4aeMOl TeMbl, TPABUIBLHO BBINOIHAThH MPAKTUUYECKHE 3aaHUs U Ja00paToOpHbIe pabOTHI,
KOTOpBbIe JatoTcs B ()OHJIE OLIEHOYHBIX CPEJCTB AUCIUILTUHBIL.

1. Meroanueckne yKa3aHusi 00y4arouuMcs 110 OPraHU3alUu CAMOCTOSTEIbHOI PadoThI.

Ilenp opraHu3ay CamMOCTOSITENFHOM pabOThl MO AUCHUIUIMHE «XUMHS HedTH» - 3TO
yriayOlieHne W paclldpeHHe 3HAaHWK B 0OJIAcTH MPHUTOTOBICHUS U aHAIM3a TOBAPHOW MPOAYKLHUU;
(dbopMHpOBaHKE HaBbIKA U MHTEPECA K CAMOCTOSITEIIbHON MM03HABATEIBHOMN JA€ATEIHbHOCTH.

CamocrostenbHas pabdoTa oOyyaromuxcs sSBiIseTCs] BXXHEHIIUM BUIOM OCBOCHHSI CO/IEPIKaAHUS
JMCLUUIUIMHBL, OJITOTOBKH K MPAKTUYECKUM 3aHATUSAM U K KOHTPOJIbHON padoTte. Croza ’e OTHOCATCS
U CaMOCTOSTENIbHOE YIIIYOJeHHOe U3ydeHHe TeM AucuumuiuHbl. CamocTosTenbHas paboTa
IpeacTaBisieT coOOi MOCTOSHHO AEWCTBYIOIIYIO CHCTEMY, OCHOBY 00pa3oBaTeIbHOIO IMpolecca U
HOCHUT HCCIIEIOBAaTEIbCKUI XapakTep, YTO MOCIYXHMT B OyIylleM OCHOBaHMEM Uil HAIMCAHUS
BBIMTYCKHON KBaJTH(PUKAIIMOHHOHN paboThl, MPAKTHUECKOTO IPUMEHEHHUs OJTYyYEeHHBIX 3HAHUH.

Opranuzanus caMoCTOSITeIbHON paboThl 00YJaIOIIUXCS OPUEHTHPYETCSI Ha aKTUBHBIE METO/IbI
OBJIAZICHUSl 3HAHMSAMM, PA3BUTHE TBOPUYECKHX CIOCOOHOCTEH, mepexod OT MOTOYHOIOo K
WH/IMBUYAIN3UPOBAHHOMY O0YUEHHIO, C YUETOM MOTPEOHOCTEN U BO3MOKHOCTEH JINYHOCTH.



[IpaBunbHast OpraHM3alUsi CAMOCTOSITENBHBIX Y4YeOHBIX 3aHATHHA, HMX CHCTEMaTHYHOCTb,
1esecoobpa3Hoe IUIaHHUpPOBaHHE pPabOYero BPEMEHH IO3BOJIET CTYIACHTAM pa3BUBATh YMEHHUS U
HaBBIKM B YCBOCHHWHU M CHCTEMAaTH3allUU NMPHOOpPETaeMBbIX 3HAHWM, 00eCreuynBaTh BBICOKHHA ypPOBEHB
yCIIEBAEMOCTH B MEepHOA 00ydeHHS, OTYIUTh HABBIKU TIOBBIIIEHHS MTPO(HECCHOHATFHOTO YPOBHSI.

CamocTrodrenbHas paboTa peaanu3yercs:

- HETIOCPEJICTBEHHO B MPOIECCE ayAUTOPHBIX 3aHIATUH - HA JIGKIUAX, TPAKTUICCKUX 3aHATUIX;

- B KOHTAKT€ C TpenoaBarejeM BHE paMOK pacIiCaHHs

- Ha KOHCYJIBTALUAX 10 YYEOHBIM BOIIPOCAM, B XOJI€ TBOPUYECKUX KOHTAKTOB, P JIMKBHIAIIH
3aJJ0JDKEHHOCTEH, IPY BBITIOJTHEHUH UHINBUAYAIbHBIX 3aIaHUH U T.1I.

- B Oubnmoreke, noma, Ha Kadeape TMPHU BBHINOJHEHUH OOYYArOIIMMCS YYEOHBIX U
MPAKTUYECKHX 3a/1a4.

Buner CPC u kputepun O1€HOK
(o 6ambHO-perTunTroBOM cucteme [ THTY, CPC onenuBaercs B 15 6aiion)

1. BOHpOCI)I U CaMOCTOATCIIBHOI'O U3YYCHUA
4. Yyactue B MEPOTIPUATHSIX

Tembl ans camocToSTENBbHOM pabOTHI MpomHcaHbl B padouel mporpamme TUCHUIUIAHBL.
O(hEeKTUBHBIM CPEICTBOM OCYIIECTBJICHHS OOyUYaIOIMIMMCSI CaMOCTOSITEIbHOW pabOTHI  SIBIISETCS
ANIEKTPOHHAS WH(OPMAIMOHHO-00pa3oBaTeibHAsl Cpela YHUBEPCUTETa, KOTOpas OOecreunBaeT
JOCTYNl K y4eOHBIM IJIaHaM, pabodyuM MporpamMmaM AUCHUUIUIMH (MOAYJEH), MPAKTHK, K W3JIaHUSIM
AIIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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