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1. OBIIME MNOJIOXEHUS
HopMaTHBHBIE JOKYMEHTBI, HCNIOJIb3yeMble IPU pa3padoTke padodeii MPOrpaMMbl AUCHUTLIMHBI

HopmaTuBHyto nipaBoByto 6a3y pa3paboTku pabodeii mporpaMMbl TUCHHUIIIIMHBI COCTABIISIOT:

®denepanbHbIit 3aK0H OT 29 mekadps 2012 romga Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparumy» (¢ yaeToMm
JTOTIOTHEHHUH U U3MEHEHUH ),

®denepanbubiii 3akoH oT 31.07.2020 r Ne304-D3 «O BHeceHun u3Menenuit B enepanbHblii 3akoH «O0 00pazoBaHuM
B Poccwuiickoii @emepariumy 1Mo BOIIPOcaM BOCTIMTAHUS 00yJarOIIHXCSI»;

«Ilopsitok opraHu3anii ¥ OCYILECTBICHHS 00pa3oBaTEIbHOM AEATEIBHOCTH IO 00pa3oBaTeIbHBIM IIPOrpaMMam
BBICIIET0 00pa3oBaHMsi — IporpaMmaM OakajaBpuaTa, MporpaMMmaM CHeLHaIicTa, NMporpaMMaM MarucTparypbl», yTBEp-
JKIICHHBIN TTpHKa3oM MuHucTepcTBa 0OpasoBanus 1 Hayku PO ot 06.04.2021 Ne245;

®denepanbHBI TOCYIApPCTBEHHBI 00pa30BaTeNbHBIA CTaHAAPT BhIcIIero oopazoBanus (PI'OC BO) (PI'OC-3++) mo
HarpasyieHuro noarotoBku 04.03.01 Xumusi, yTBepKIeHHOTO NMpruka3oM MuHHCTepcTBa 0o0pa3oBaHMs M Hayku Poccuiickoii
Deneparun ot 17 mrons 2017 r. Ne 671(3apeructpuponano B Muntocte Poccuu 2 aBrycrta 2017 r. Ne 47644);

[TomoxeHre 0 MPaKTHIECKOH MOATOTOBKE O0YUAIOIINXCS, YTBEP)KICHHOE TPUKa30M MUHUCTEPCTBA HAYKH H BBICIIIC-
ro o6pasoBanus Poccmiickoit @enepanuu 1 MuHucTepeTBa nmpocsenieHust Poccutickoit @enepamuu ot 5 aBrycrta 2020 1. Ne
885/390 (3apeructpupoBaH MuHHUCTepcTBOM tocThuu Poccuiickoit ®enepammu 11 centsops 2020 1., perucTparvoOHHBIA
Ne 59778);

TIpukas MunuctepcTBa 00pa3oBaHus M Hayku Poccuiickoit deneparuu ot 27 Hos0ps 2015 Ne 1383 "O0 yTBepxe-
Hun [lomoXeHnss 0 MpakTHUKE OOYYAIOMIMXCS, OCBAWBAIOMIMX OCHOBHBIC NMPO(ECCHOHATBHBIC 00pa3oBaTeNbHBIC IPOTPAMMEI
BEICIIIET0 00pa3oBaHUA" 3aperncTprUpoBaH MHHHCTEPCTBOM focTHinK Poccmiickoit ®eneparun 18 nexadbps 2015 r., peru-
ctpanroHHBINA Ne 40168);

MeToandecKiIMH PEKOMEHIAIUAMH 10 OpTaHU3aluy 00pa30BaTEeIHHOTO IpoIecca Ik 00yIeHUS MHBATIHIOB H JIUII C
OTPaHNYCHHBIMH BO3MOKHOCTSMH 3[I0OPOBBS B 00pa30BATEIBHBIX OPTaHU3AIMIX BHICIICTO 00pa30BaHUS, B TOM YHCIE OCHA-
HIEHHOCTH 00pa30BaTENILHOIO Mporiecca (YTBepKICHBI 3aMecTuTeeM MuHUCTpa 00pa3oBanus U Hayku PO A.A. KiuMoBeiM
ot 08.04.2014 No AK-44/058H)

Ycerap ®T'EOY BO PXTY um. JI.1. MeHaeneena;

IMonoxenne o HoBomockoBckom unctutyTe (hunuane) PXTY um. JI.1. Menneneera.

JlokanbHbIe HOpMaTHBHBIC akThl HoBOMOCKOBCKOTrO HHCTUTYTA ((hrmmana) PXTY um. [I.1. Menaeneesa.

[TonoxeHue 0 MOPsIIKEe OPraHU3alMH U OCYIIECTBICHHS 00pa30BaTEIbHOM AEATEIILHOCTH MO 00pa30BaATEIBHBIM TP O-
rpaMMaM BBICIIETO OOpa3oBaHUS - IMporpaMmaM OakaraBpHara, MporpaMMaM CICIHAIUTETa, MPOrpaMMaM MarkucTpaTyphl B
HU PXTY um. [I.1. Menaeneesa, npuHaTeiM pemieHueM Yuenoro copera HU PXTY um. JI.U. Menneneesa ot 30.10.2019;

[MomoxxeHns 06 >MeKTPOHHON HH(DOPMAIOHHO-00pa3oBaTeIbHOM cpene HoBoMockoBckoro mHCTUTYTa ((prumaa)
(hemepabHOTO TOCYIapPCTBEHHOTO OIOKETHOTO 00pa30BaTENFHOTO YUPEKICHUS BBICIIETO 00pa3oBaHus «PocCHCKHA XUMH-
KO-TEXHOJIOTHYecKui yHuBepcutet umenu .. Menneneesa»

Pabouas mporpamma nucuuminbsl (nanee — IIporpamma, PII/T) cocraBnena B coorBercTBUM ¢ TpeboBanusimu deze-
PabHOTO TOCYJAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHapTa BICIIEro 00pa3oBaHus (ypOBEHb OakalaBpHaTa) [0 HAIPaBICHUIO
noarotoBku 18.03.01 «XuMudeckas TEXHOJIOTHS», HANPABIEHHOCTH (Ipodnib) « XUMHUYECKasi TEXHOJIOTHSI HEOPTaHNYECKUX-
BEIIIECTB», YTBEPKIACHHOTO MpHKa3oM MHUHHUCTEPCTBA HAYKH U BBICIIEr0 oOpa3zoBanus Poccuiickoit @enepariuu ot 12.08.2020
r. Ne 954 (3apeructpupoBaHo MwunHucTepcTBOM rocTuimu Poccuiickoit ®@eaeparuum 25.08.2020 r., peructpanuoHHbI No
59425), pexomenpanusimu YuebHo-meToaudeckoir komuccud HU PXTY um. JI.1. MeHieneeBa 1 HAKOIUIEHHBIM OIBITOM Ipe-
TIOJJaBaHUS AUCIUTLTHHEI Kadenpoit « Dynxamenranpaas xumus» HU PXTY um. JI.U. MenneneeBa (zanee — MHCTHTYT).

KonTpons ycieBaeMocTH CTyICHTOB BEICTCS 10 MPUHATONW B IHCTUTYTE cucTeMe.

Paboyast mporpamMMa AUCIUILTHHEI MOJKET OBITH peain30BaHa ¢ IPUMEHEHUEM AJIEKTPOHHOTO OOYUICHHUS U JUCTAaHIIHOH-
HBIX 00pa30BaTEIFHBIX TEXHOJIOTHH MOTHOCTHIO MM YaCTUYHO.

2. IEJU OCBOEHUSA JUCHUIIJINHBI

Ilenvio oucyunaunwr IBISETCS o0ecrieueHre 0a30B0il MOATOTOBKH OakanaBpoB B obmactu «lIpomeccos u an-
napaToB XMMHUYECKON TEXHOJIOTUU» U MPUMEHEHHUs MMOJYUSHHBIX 3HAHUW U1 MPAKTUYECKUX PacueToB U KBaJH-
(UIMPOBaHHOH KCIUTyaTallMK TEXHOJIOTUYECKOT0 000PYAOBAHUS

3aoauu oucyuniunsl:
- OCBOCHHE OCHOB THIPOMEXaHUIECKUX U TEIII0-MacCOOOMEHHBIX MTPOIIECCOB;
- UCIIOJIb30BAaHUE U3YUYCHHBIX 3aKOHOMEPHOCTEH AJIs pelIeHus] 3aJau: TEXHOJIOTMYECKOro pacyeTa OCHOBHBIX IPO-
IIECCOB U UX anmapaTypHOro oopmieHus;
- WCTOJIb30BAHME TOIYUYEHHBIX 3HAHWM IS IIPABHJIBHOTO BBHIOOpA ammapaTypHOro OOOPYMOBaHUSA C YIETOM HX
CpPaBHUTEIBHOU XapaKTEPUCTUKH IO TEXHOJIOTMYECKUM U SKOHOMUYECKHUM MOKa3aTEeIsIM.

3. MECTO JUCIHUIIVIMHBI B CTPYKTYPE OOII BIIO



Hucuunnuna 6a3o0Boii yactu 610oka b1.0.22 npoduis no vanpasienuto noarotoBku 18.03.01 «Xumudeckas
TEXHOJIOTHSI», HAIIPABIEHHOCTH (MPOQIIIL) « XMMUYECKast TEXHOJIOT Yl HEOPTaHNYECKHUX BEIECTBY. SIBisiercs 00s-
3aTeNbHOM AJi1 OCBOeHUS B 6 ceMecTpe 3 Kypca u 7,8 cemecTpax 4 Kypca.

W3yuenne AUCUUIUIMHBL Oa3upyeTcs Ha pa3aenax JucuuIuind: Matematuka, @usuka, Tepmogunnamuka, O0-
m1as ¥ Heopranuyeckast xumusi, @usuueckas xumusi, OpraHudeckas XUMUsL.

4. NITAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS MO JUCHUIIJIMHE, OBECIIEYUBAIOIIUE JTOCTU-
KEHUE IJIAHUPYEMBIX PE3YJbTATOB OCBOEHUS OBPA3OBATEJIBHOM TPOI'PAMMBI

W3ydeHre MUCIMIUIAHBI HAMPABJICHO Ha TPHOOPETCHHE CIICAYIOMNX KOMIETEHIU M MHIAMKATOPOB MX J0CTH-

JKCHUS .

Ilepeuens mIaHupyeMBbIX

Kon WupukaTop AOCTUKEHUS KOMIIETEHIH

Ppe3yJIbTaTOB 00YYEHUS TI0

KOMIIETCHLIUU (pe3ynbrats! ocBoeHust OOIT)
JUCLUUILTHHE

EctectBen- OIIK-2 OIIK-2.1
HOHay4Has CriocobeH HCHoNIb30BaTh MaTeMaTHYeCKHe, | 3HaeT COBPEMEHHBIE MaTeMaTHUeCKUe M (HU3HKO-XUMHIECKHE METO/BI
MOJIrOTOBKA ¢bmudeckne, GU3UKO-XUMHUIECKHE, XUMHYe- | IS PeIIeHHs 3a71a4 Npo(heCcCHOHATLHON NS TEeIbHOCTH

CKHMe METObI JUI pelIeHus 3aaa4 npodeccu-
OHAJIbHOM JIeSITCILHOCTH

OIIK-2.2

Bnageer M uCHoNb3yeT COBpEMEHHBIC METOIBI M 0a3bl JAHHBIX IS
perreHus 3a1a4 npoecCuOHAIbHOMN JAeATEIbHOCTH

OIIK-2.3

[IpumeHseT OCHOBHBIE SKCHEPHUMEHTAIBHBIE METOIBI HCCIICAOBAHHUS
(DUBUKO-XMMHUYCCKHX CBOWCTB BEIECTB, & TAKXKE TCOPCTUUCCKUE 3aKO-
Hbl €CTeCTBEHHOHAYYHBIX JUCLUIUIMH K PEIICHUIO MPaKTHUYECKUX BO-
MIPOCOB XUMHUECKOH TEXHOJIOTUU

OIIK - 4

CrnocobeH obecrieunBaTh MPOBEICHUE TEXHO-
JIOTUYECKOTO TpOIecca, HCIOIb30BaTh TeX-
HUYCECKHE CPENCTBA JJIsI KOHTPOJIS MapaMert-
POB TEXHOJOTHMYECKOTO IIpoIiecca, CBOMCTB
CBIPbSI U TOTOBOM MPOJYKIIUH, OCYIICCTBISTh
HM3MCHCHUE TMapaMeTPOB TEXHOJIOTUIECCKOTO
mporiecca Npu U3MEHEHHH CBOMCTB CHIPHSI

OIIK-4.1

CrniocobeH obecreunBaTh MPOBEACHUE TUITOBBIX TEXHOIOTHUECKUX
MPOLIECCOB M HCHOJIB30BaTh TEXHHYECKUE CPECTBA sk KOHTPOJIS MMa-
paMeTpoB TEXHOJIOTMIESCKOTO Mporiecca

OIIK-4.2

CriocoOeH OCYIIECTBIATh H3MEHEHUE MapaMeTPOB TEXHOJIOTHYECKOTO
mpoliecca Mpy U3MEHEHUH CBOWCTB CHIPhsI [T 00CCIICUCHHS 3aTaHHbBIX
mapamMeTpoOB TOTOBOM MPOIYKIIHH

OIIK-4.3

Cnoocoben ONPENCIATh U PACCUNTBIBATH OCHOBHBIC IIOKA3aTCIIN TEXHO-
JIOTHYECKOTO IPOoIecca, ONPEACIATh TEXHUICCKUEC NTapaMETPhl U UX
BJIMSIHUE HA TEXHOJOTUYECKUN rnpouecc

B pesynbrate choOpMHUPOBAHHOCTH KOMIICTCHIIUH CTYICHT JOJDKCH:

3name:

OCHOBHBIE YpaBHEHUS JIBIXKEHHS KUIAKOCTEH; OCHOBBI TEILIONEPEIayl; OCHOBBI Maccolepeiad; OCHOBHBIE XapaKTe-
PUCTHKH XUMHUYECKHX MPOIECCOB, MPOIECCOB TEIUIO- M MacCOMepeaun TUIIOBbIE MPOIIECChl XUMUYECKONH TEXHOJOTHH, COOT-
BETCTBYIOIIME alapaThl U METOMbI MX pacuéTa; SBJICHUS MEPEHOCA UMITYJIbCA, MACChl M SHEPTHM; MPUHIUIBI (HU3NIECKOTO
MOJICIIMPOBAHMS TIPOLIECCOB; OCHOBHBIC YPAaBHCHHS BHKCHHUS T'a30B M JKUAKOCTEH; OCHOBHI Maccollepefaddl B CHCTEMaX CO
cBOOOITHON W HETIONBIKHOM TpaHUIeH pa3zena ¢a3; OCHOBBI TCOPUHM MacCOOOMEHA; METOIBI pacdeTa BBICOKOA(P(PEKTHBHBIX
TEIUTIO- ¥ MacCOOOMEHHBIX aIlapaToB; YCTPOWCTBO M MPUHIUI PabOTHl BHOBH BBOIMMOTO 00OPYJOBAaHMS; CIIOCOOBI YCTpaHe-
HUS BBIIBJIICHHBIX OTKJIOHEHHUH OT 3aJJaHHOTO PEXHMMa pabOTHl 000PYIOBaHHUS.

Ymems:

OmnpenensaTe XapakTep IBHKCHUS KHUIKOCTEH M Ta30B; PACCUUTHIBATH MapaMeTphl W BEIOMPATH amaparypy A KOH-
KPETHOTO XUMHUKO- TEXHOJOTHYECKOTO MPOIIeCcca; paCCUUTHIBATh MapaMeTphl U BHIOUpATh ammapaTypy Uil KOHKPETHOTO XH-
MHUKO- TE€XHOJOTHUYECKOTO Tporiecca, 00OCHOBBIBATh BHIOOP TEXHOJIOTHMUECKOW CXEMbI, JaBaTh CPAaBHUTEIBHYIO XapaKTepH-
CTUKY C aHAJIOTUYHBIMU CXEMaMH; HCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS B MPOIECCE IKCILTyaTallid XUMUIECKOTo 000pya0-
BaHUsI; yCTPAHATH BBISABICHHBIC OTKIOHEHUS 3aJJaHHBIX PEXKUMOB PabOTHI TEXHOJIOTHUECKOTO 000y I0BaHUS.

Baapers:

OCHOBHBIMH METOJaMH ITyCKO-HaJaIOYHBIX pa0OT TEXHOJIOTHIECKUX YCTAHOBOK; METOJAMHU OIPEACICHUS ONTUMAITb-
HBIX U PAalMOHAJBHBIX TEXHOJIIOTUYECKUX PEKHMOB PabOThl 000PYJOBaHUS, METOJAaMH aHAJIHM3a U pacyera MPOILEecCoB B MPO-
MBIIUICHHBIX amiaparax, BEIOOpa X KOHCTPYKLUH, ONPEIEICHUS TEXHOJIOTHICCKHX W 3KOHOMHYECCKHX IOKa3aTeliel paboThI
anmaparoB; HaBBIKAMH pabOTHI ¢ TpaQHYSCKIMU MPOTPaMMaMH; OCHOBHBIMU METOAAMH IYCKO-HAIAaJOYHBIX PabOT TEXHOJIO-
THYECKUX YCTAHOBOK; METOJIAMH aHaJH3a MPOU3OIICAIINX cOOEB U OTKIOHCHHS OT PEKUMOB PaOOTHI TEXHOJIIOTHIECKOTO 000-
pyAOBaHUSL.

5. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI
O011ast TPyA0EMKOCTh TUCHHMILTHHBI «IIpOIecchl 1 anmapaThl XHMHUECKONW TEXHOJIOTHM» cocTaBisieT 432 yaca win 12 3a4er-
HBIX €JIMHUIL (3.€).



Bux yae6HOI paboTh

Bcero gac.

Cemectpsl
yac

7

KonrakTHas padoTta o0yyaromerocs ¢ nejarorn4eckm-
MH paGoTHHKAMHU (BCero)

59,3

32,65

24,65

KonrakTHas padora,

58

32

24

B TOM YHCJIC:

Jlexuun

24

14

10

Jlabopatopusie padots (JIP)

28

14

14

IIpaxtuueckue 3ansTus (I113)

6

KOHcyHLTaHI/IH nepea 9K3aMCHOM

DK3aMeH

KontakTHas padoTa - NpoMeKyTOUHAS ATTeCTALMSA

1,3

0,65

0,65

CamocrosiTesbHast padoTa (Bcero)

348

171

143

34

B ToMm uucne:

KypcoBoii npoekr

KonTakTHas camocTosTebHasi padoTa (TPyIIOBbIE KOH-
CYJIbTAallu¥ U MHAMBUyajbHAs paboTa 00yJaromuxcs ¢
neJarorudeckuM paboTHUKOM )

[TpopaboTka JIEKIIHOHHOI0 MaTepuaa

IToaroToBka K 1a6OpPaTOPHBIM 3aHATHAM

Hpyaue 6uovl camocmoamensHol pabomul

BreaynuropHsle npakTUUECKUE 3aJaHUs

HO,I[FOTOBKa K TSCTUPOBAHHNIO

[pomerxyTouHas aTTecTaluHy (3a4eT)

Kontpoas

247

12,35

12,35

IToaroroBka k ciaue 3auera

Oo0wmast TpyA0eMKOCThb, Yac.

432

216

180

36

3.€.

12

COAEP)KXAHUE JUCHUITJIMHBI

6.1 Pa3nenanl JUCHMILIMHBI U BUABI 3aHATHH

6 cemecTp

Ne

Bcero
n/n

Pa3nmen THCHMILIHHBI

Jleknnu

Ipaxk.
3aH.

Jlad. pa6.

Cam.
padora

1 Beeaenue. O0mue cBeaeHust 52

50

2 [CmapocTaTHKa ¥ rHAPOIMHAMHUKA 75

60

3 |TenJoBble mpouecchl H AMNAPATHI 76

61

NTOIrO 203

14

14

171

KoHTpoIIb 12,35

KoHcynbTanus nepes 3K3aMeHOM

KonraxtHast paboTa - MpOMEKyTOUHas aTTe- 0.65
H

BCEI'O 216

7 cemecTp




Ne Ipak. Cam.
iy Pasnes aucuuninHbl Bcero Jlekuun Jam. JIab. pa6. paGora
OcHoBbI Macconepenaun. OCHOBbI pacye- 63
1 77 4 - 10
Ta MacCOOOMEHHBIX aNNapaToB
b MeToabl KPUCTANIU3ALMHU U UX KJIACCH- 48 4 ) 4 40
uxanus
3 MemOpaHHbIe POLEcChl XUMHYECKOH 42 2 ) ) 40
TeXHOJIOTHH
UTOrO 167 10 - 14 143
KouTpoib 12,35
KoHcynpTarus nepes 3K3aMeHOM -
KoHnTakTHast paboTa - IpOMEXyTOYHAs aTTe-
cTarus 0,65
BCEI'O 180
8 cemecTp
Ne IIpak. Cam.
wn Pa3nes AucuuniInnb Bcero Jlekuun aH. Jlao. pa6. pabora
1 Pac4yeTnbl M IOATOTOBKA K 3allIUTE KypCo- 36 ) 2 ) 34
BOI'0 IPOEKTA 110 OJHOM U3 TEM
UTOI'O 36 - 2 - 34
Kontpons -
KonraktHast paboTa - MpOMEXyTOUHas aTTe- _
cTanms
BCEI'O 36

6.2 Copeprxanue pasaeioB JUCHHILUINHBI

HaumenoBaHue pazaena (mogpasaena)
JHU CIMILTHHBI

Cozlepmalme nmoapasaeJia

Paszgen 1. Beenenne. O6mpue cBegeHus

1.1. Kiaccugukanusi OCHOBHBIX IpoIIiec-
COB XUMHYECKOI TEXHOJIOTHH.

1.2. MecTo 1 poJib TEOPETHIECKHUX U
IKCTIEPUMEHTAIILHBIX UCCIIEIOBAHHH B
3ajayax XUMUYECKOI TEXHOJIOTUH.

OCHOBBI TEOPUH TIEPEHOCA KOJIMYECTBA JIBIKEHUS, TEIUIOTHI, Macchl. Kiaccuukanus OCHOBHBIX MPOLIECCOB
XUMHUYECKON TeXHOIOTUH. PoJb ¥ B3aUMOCBS3b THIIOBBIX IIPOLIECCOB B XUMHUECKOM TexHonoruu. Henpepsis-
HBIE U TIepuoandecKkue nporecchl. CTalOHapHBIE U HECTALlMOHAPHBIE Mpolecchl. ITos ckopocteit, Temnepa-
Typ Y KOHIIEHTPALMiA B CTALMOHAPHBIX ¥ HECTALIMOHAPHBIX Hpoleccax. Teopus sIBIEHUN NepeHoca B CIUIOII-
HBIX CpeJllax - OCHOBA aHAJIN3a U MOJICIMPOBAHUS THIIOBBIX MPOLIECCOB XUMUYECKOH TexHosoruu. [Tepenoc
HMITyJIbca (KOJIMYECTBA IBIKEHHS ), TEIUIOTH! M MacChl. AHAJIOTUS ATHX IPOLIECCOB

MecTo U poilb TEOPETHIECKHUX M SKCIEPHMEHTAIBHBIX HCCIICIOBAHMI B 3a/[a9aXx XHMHIECKOI TEXHOJIOTHH.
CHCTeMHBIiT TOAXO0/ K H3YUYEHHUIO M CO3IaHHIO HOBBIX MPOLICCCOB U alIaparoB. MccienoBaHue MeXaHU3MOB
IIPOIIECCOB HA MaKPO- ¥ MUKPOYPOBHSX. OCHOBBI TEOPHH 00OOIIEHHBIX IIEPEeMEHHBIX (TeopHuu moxobms). Ilo-
nobue 1 aHanorus (pU3MIECKHX sIBIeHHUIT 1 nponeccoB. Teopems! monobwus. Ilomydenue ypaBHeHHI ¢ 0000-
[IEHHBIMH [IEPEMEHHBIMHU (KpPHTepHATbHBIX ypaBHeHuii). [IpeobpaszoBanue mudbepeHnnaIbHbIX ypaBHEHUIH
nepeHoca B ypaBHeHHe 00001menHoro Buaa. OG00IeHHEIe TepeMeHHbIe (KPUTEPHH IT0J00HS): ONpeesiio-
Imue, onpeesseMble U nX GuU3Hdecknii cMBICI. Vcrionb30BaHne KpUTEpHEB OO0 11 00paboTKU 1 0000-
IIEHHS SKCIICPUMEHTANBHBIX JaHHBIX.

Paznen 2. FuapocTaTuka M THAPOAMHAMMKA

2.1 PaznesneHue JKUIKUX U ra30BbIX He-
OJTHOPOJIHBIX CHCTEM
2.2 [lepemenrBaHue B )KUIKAX CPeaax

2.3 [epemerieHue KUIKOCTEH

2.4 Cxarue U TiepeMelleHre ra3oB

TexHHYECKHe CIIOCOOBI MOTYyYEeHHs KUAKUX U Ia30BBIX HEOAHOPOIHBIX CHCTEM. Buapl mepemenmBanus. D¢-
()eKTUBHOCTh M MHTCHCHBHOCTh HEPEMEIINBAHMS H METOABl UX OLCHKH. [ MAPOIMHAMHIYECKHE CTPYKTYDHI
IIOTOKOB B alIlapaTax ¢ IepeMelnBanueM. PacyeT MOIIHOCTH Ha MeXxaHHYecKoe IepeMenuBanue. KoHcTpyk-
MM MENIaloK, WX XapaKTepHCTHKH, BBIOOp M oOnacTH mpuMeHeHHs. I[IHeBMaTHdYeckoe HepeMelMBaHUe,
Ompenencnne JlaBneHus u pacxofa rasza. lL{UpKyIsnuoHHOe H Jp. BUABI IepeMemuBanusi. OCHOBHBIC ITyTH
MHTEHCH(UKALIHY IIPOLECCOB MEePEeMENINBAHNSA B KUAKUX CPEIax.

Kiaccuduxkarms HacocoB (00beMHBIe, TMHaAMHUYecKUe). OCHOBHBIE TapaMeTphI: IPOU3BOJUTEIHLHOCTS, JaBIIe-
HHe, PacX0]] MOIHOCTH, K.I.JI. PaGoTa Hacoca Ha ceTb, pabodast Touka. ITyck u ocranoBka Hacoca. CpaBHU-
TEeNbHBIC XapaKTEePUCTUKK OCHOBHBIX THIIOB HACOCOB U 00acTy UX npuMeHeHus. Bribop Hacoca. Konctpyk-
MK HacocoB. [lopIIHeBkIe, IEHTPOOESKHEIE, OCEBBIE, IIECTEPEHYAThIe, BUHTOBBIC H JIP.

[MpuHiun AefcTBUA U KiIaccH(HUKANUs MAIINH IS CKAaTHs U lepeMernenus razos. CteneHs cxaTtus. Munuka-
TopHas auarpamma. OOBbEeMHBIH K.I1.J. H IPOU3BOAUTENHHOCTE. MHOroCTyneHuaToe cxxarue. Ilyck u octaHoB-
Ka ManmHbEL. KOHCTPYKIIMY MAIlIMH: MOPIIHEBbIE, IEHTPOOSKHBIE, OCEBBIE, CTPYHHBIE H JIp. CPAaBHHUTEIbHAS
XapaKTepUCTHKA MAIIUH JUIS CKaTHA ra30B U 00JaCTU UX MPUMEHEHHUs.. BEIOOp KOHCTPYKTHBHOIO THIIA Ma-
MIYH.

Pazpnes 3. TenJioBbie npouecchl M annaparbl




3.1. Bemapusanue

OCHOBHBIE TEOPHH Tepe/iaur Teruia. 3HaYeHHE Mpolecca TemI000MeHa B XUMHYECKOH IPOMBIIIICHHOCTH.
CranoHapHBIH 1 HeCTAlMOHAPHEIH epeHoc Temna. OCHOBHBIC IOHATHS U OIpeeIeHus (TeMIepaTypHoe
ToJie, TpaJIueHT TeMIIepPaTyphl, TCIIOBOIT TOTOK). MeXxaHH3MBbI IIepeHoca Teruia (TEIOnpPOBOJHOCTh, KOHBEK-
1S, u3nmydenue). [IpHHIUIBI cocTaBIeHHUs TEIUIOBBIX OanaHcoB. TemnonpoBoaHocTh. TeronpoBOAHOCT U
TEeMIEpaTypOIPOBOJHOCTE TBEPBIX MaTEPHAIIOB, XKHAKOCTeH U ra3oB. luddepeHnnanbHoe ypaBHEHHE TeIl-
nonpoBoHocTH (yYpaBHeHHE Dypbe). TerionpoBoAHOCTh IIIOCKUX U LIMIIMHAPHUYECKUX CTEHOK (OHO- U MHO-
TOCJIOMHBIX) IIPU YCTAHOBUBILEMCS TEIUIOBOM TIOTOKE.

KonBexTuBHSBIH nepeHoc Tema. EcTecTBeHHAs 1 BEIHYKACHHASI KOHBEKIHS. Y paBHeHHe TerooTaaqn. Koad-
(MUMEHT TEeIIOOTAAYM U ABIKYIIAs CHila. MeXaHU3MBbI IPOIOJIBHOTO U HOIIEPEYHOr0 KOHBEKTHBHOI'O Iepe-
HOCa B JJAMUHApHOM H TypOYJICHTHOM HOTOKaX. B3auMocBs3b npoduiieii TeMepaTyp U CKOPOCTeiH B MOTOKAX.
TermoBoii norpannyHslii cinoil. AuddepeHnuansaoe ypaBHEHNE IIEPEHOCca TeIlIa B IOTOKe (YpaBHEHHE
Dypoe-Kupxroda). [Ipeodbpazosanue nuddeperunansroro ypasaerus Oypoe-Kupxroda ¢ nonyuennem
0000I1IeHHBIX IEPEMEHHBIX (KPUTEPHEB TEIIOBOrO M0A00¥s1). OCHOBHbBIE KPHTEPUH TEIJIOBOIO MOAO0OHS U UX
¢m3naeckuii cMpicn. OOy BUJ ypaBHEHHH CBSI3U MEXKy Oe3pa3MepHBIMU MEpEMEHHBIMU IS TEIUIO0Taqn
6e3 H3MEHEeHHs arperaTHOro COCTOSIHUSA TeIIOHOCHTeeil. TerooTaaya npy BeIHYKICHHOM (TypOyJICHTHBIN U
JIAMHHAPHBII PEKUMBI) 1 CBOOOTHOM JBIKCHUH TEILIOHOCHTENEH. TermnooTaaya npu mieHOYHOM TeUCHUH
TemoHocuTeneil. TerooTnaya npu IBIKEHUH TEIUIOHOCHTENIe! uepe3 3epHUCTHIe CIOoH. TemnooTaaua mpu
M3MEHEHHH arperaTHOr0 COCTOSIHUS TEINIOHOCUTENICH: KUIICHUH XKHIKOCTCH U KOHJICHCALUH 1apa.

Jlyuuctslit TenoooMeH. dusnyeckue ocHOBbl. COBMECTHBIH NEPEHOC TIIeNa KOHBEKLIMEH U u3itydeHueM. Pac-
4eT TeIuIoBoil m3omsinuu. Temnonepenaua. OcHOBHOE ypaBHeHHe Temuonepenadn. Koopdunuent Temnonepe-
naqn. CBsi3b MEXAY K03(hGHUIHEHTOM TeIvtonepeaadd U koddduuneHTaMu TerooTaa4u. Pacnpenenenue
TEMIIepaTyp BJOJIb IOBEPXHOCTH TeIUIonepeaun. JBiKyIas cuna npouecca (CpeaHss pasHOCTb TeMIIEpaTyp
TeIIoHOcHTeNell). B3anMHOe HanpaBneHue ABIDKEHHS TEIUIOHOCUTENeH (IIPSIMOTOK, IPOTHBOTOK, CMEIITAHHBIH
TOK U NEPEKPECTHBIH TOK), €0 ONTUMAIILHBIA BBIOOP U BIMSIHUE HAa CPEIIHIO PA3HOCTh Temiiepartyp. Biusnue
THAPOAMHAMUYECKON CTPYKTYPbI IIOTOKOB Ha CPEHIONO IBIXKYIIYIO CHITy IIPOLIECCa TeIUIONEPeaayH.

ITonsTHE O HECTALIOHAPHOM IIpoIiecce IepeHoca Teria. OCHOBBI pacueTa TeIUIoNepeJadl B HeCTallHOHAPHBIX
npoueccax. OnpezeseHre BpeMeHH, HE0OX0IMMOTO 171l HArPEeBaHUs M OXJIKICHHS TEIUIOHOCUTEEHt 10 3a-
JIaHHO# TemmepaTypbl. OnpeseneHne NOBEpXHOCTH TEILIONepeiadu Py ePeMEHHOM 3HaYeHNH Kod(huimeH-
Ta Terulonepefayn (rpaduaeckoe HHTErpupoBaHue qu(pGepeHIHaTIBHOTO YpaBHEHHUS TeIuonepetaqn). Termno-
0T/1a4a MpH HEHOCPEICTBEHHOM CONPHKOCHOBEHUHM TEIUIOHOCUTeNeil. MaTeMaTnuecKue MOIEIH IIPOLIECCOB
mepeHoca Teruia B Terioo0MeHHo# anmaparype. Kiaccubukaius IpOMBIIIIEHHBIX CIIOCOO0B TOIBOIA H OTBO-
na Tera. TpeGoBaHus, IPEABBIIEMbIE K TSIUIOHOCHTEISM, HX CPaBHUTEIILHBIE XapaKTEPUCTUKH H 00JIaCcTH
npumeHenus. OnpezeneHue TpedyeMoro pacxosa terioHocutesneid. O00rpeB BOISHBIM APOM U IIapaMH Bbl-
COKOTEMIIEpaTypHbIX opraHuyeckux reroHocuteneid (BOT), Bo1oi 1 Jpyrumu sKUAKOCTIMU; CXEMBI YCTAHO-
BOK. HarpeBanue TonouHsIMu razaMu. Vicronp30BaHue TEXHOJIOTHYECKHUX M OTXOIINX Ta30B B KAYECTBE
termoHocutenei. CriocoObl HarpeBaHuUst AEKTPUIECKUM ToKOM. OTBOJ TEIJIa BOJIO, BO3yXOM M HU3KOTEM-
HepaTypHBIMHU TEIVIOHOCHTEAMU. B0O100GOPOTHBIE IUKIIBI XUMHYECKUX IIPOU3BO/ICTB.

Konpencamust mapoB. Pacuer koHzeHcatopoB mapoB. [loBepxHOCTHBIE KOHAEHcCAaTOphl. bapomerpuueckue
KOH/ICHCATOPHI.

HasHauenue 1 TeXHUYECKHE METO/IbI BbIIapuBaHus. Boinapupanue o BakyymoM. Temiora camouciapeHus.
MarepuanbHbIi 1 TeIIoBoi 6anancel. Pacuer gpusnko-xuMudecknx koHcTaHT. OOIas U moje3Hast pa3HOCTh
TeMnepatyp. Pacuer noBepxHoCTH rperomieil kamepsl. OnpeesieHre pacxo/ia Iperoliero mnapa u oxXJIaxaao-
Ie# BOZIBI B BaKyyM-BBIIAPHOM armapate. MeTo/bl HOBBIICHNS] 5KOHOMHYHOCTH HPOIecca BbITApUBAHNUSL.
MHorokopIrycHOe BbITapuBaHue. BelmapuBaHue ¢ TepMOKOMIIpECCHeil BTOPHIHOTO Tapa. DKcTpa-map. Mate-
PHAIBHBI U TEIUIOBOH OalaHCHl MHOTOKOPITYCHOHU BBIIIAPHOI YCTaHOBKH. Paciipe/iesieHre TEIIOBOI Harpy3Ku
U HOJIE3HOM Pa3HOCTH TEMIepaTyp 10 KopiycaM (ammaparaM). PacueT MHOTOKOPITYCHBIX YCTAHOBOK METOJIOM
IOCIIeIoBaTENNbHEIX NpHOmbKkenni. Mcnonb3oBanne 9BM mnpu pacueTe BEIIAPHBIX YCTAHOBOK U ONTHMAJIBHBIX
ycioBHif MX paboThl. TeXHUKO-IKOHOMHYECKAs! ONTHMHU3ALVS YHCIa KOPITYCOB BBITAPHOH YCTaHOBKH.
Beimapusie anmapatsl. Knaccudukanus 1 OCHOBHbIE KOHCTPYKTHBHBIC THIIBL AIMapaTbl ¢ €CTECTBEHHON U
NPUHYANUTENBHON MUPKYJSIHei pacTBopa. IlneHounblie anmapatsl. PoTopHble anmapatsl. Anmapatsl ¢ morpy-
JKEHHBIMHU Topenkamu. CpaBHUTENIbHAS XapaKTePHCTHKA W MPHHIMIEI BEIOOpAa KOHCTPYKIMH BBINTAPHBIX alllia-
paros.

Pasnea 4. OcHoBbl Macconepenayn. OCHOBBI pacueTa Macco0OMEHHBIX aNMapaToB

4.1 AGcopOums
4.2 Tleperonka u peKTU(GHKAINSL
4.3 DkcTpakiys
4.4 Ancopbuus

Mecto 1 poib MaccooOMeHa B XUMHYeCKO# TexHomornn. Knaccnduxarms u ux obmas xapakrepuctuka. Co-
BPEMEHHas poJIb 9TUX MPOLECCOB B 33/1a4ax OKpyxkaroweil cpesl. OCHOBHBIE TeopuH Macconepeaaun. CtaTu-
Ka MaccooOMeHHBIX mporieccoB. CriocoObl BEIpakeH s cocTaBa (a3. 3akoHbl (ha3oBoro paBrosecus. Koabdu-
IIWEeHT pactipesieneHns. MaTepuanbHeIil OanaHc 1 ypaBHeHHe paboyeit mmaun. Hampasienue nporieccos Mac-
comnepeHoca 1 ux oopatumMocTs. Knunernka MaccooOMeHHBIX TporieccoB. OCHOBHBIE MOHATHS. MeXaHU3MBI
nepeHoca Macchl. Monekyisiprast nuddy3us. 3akousl auddysun (3axonsl Prka). KoaddumnueHTs Moexy-
napHoit uddysun. nddepernnansHoe ypaBHeHHE IepeHoca Macchl B otoke. TypOynenTHas muddysus.
Juddy3nonHblit norpanuyHbli cioil. TeopeTHyecKkue Mo epeHoca Macchl (IUICHOYHAs1, TOTPAaHUYHOTO
CJI0s1, TIOBEPXHOCTH OOHOBIICHUS U JIP.).
Vpasrenue maccootnaur. Kosdduments maccooTaaun. JBmkymas cuna nponecca. [Ipeobpasopanne aud-
(hepeHINaIBHOTO YPaBHEHHS IEPEHOCA MACChI M TTOTy4YeHHe 0000IIeHHBIX epeMeHHBIX. OCHOBHBIE KPHTEPHU
muddysnoHHOr0 MO0 U uX pusndecKuii cMbici. O000IIEHHOE YpaBHEHHE MacCOOTIauH.
Macconepenaya. OcHOBHOE ypaBHeHHe Macconepeaaun. KoaddumuenTsr Macconepenad U MX BbIPayKESHUSL.
Cas13b MeX Iy KO3 dHIMEeHTaMH Macconepeaun 1 KodpdurmenTaMu Maccootaadn. CpeHsst ABIKYIIAs CHla
mporecca Macconepenayr. BinsHue ruIpoAHHaMUYECKOH CTPYKTYphI IIOTOKOB Ha BEIHYUHY CPE/IHEH ABHU-
XKyIIeH CHIIBI Macconepenadn. AHAJIOTHS MEX Ty NPOIIECCaMH TEIJIO- X MaccolepeHoca B XHMHYECKOH arma-
patype. O61re MeTo1bI HHTEHCH(HKAIIHH TIpoliecca Maccornepeadn. Poib 1 3HaueHne THAPOJMHAMUKH TIPO-
iecca. [IpUHIMIIBI TOCTPOCHHS MaTEMaTHYECKHX MOJIENeil MacCOOOMEHHBIX mponeccoB. OCOOEHHOCTH Macco-
Tnepesiauy B CHCTEMax ¢ TBEpOi (a3oii. dusndeckne MoIeIN U MEXaHU3MBI IIEPEHOCa B TBEPABIX Tenax. Pac-
4eT CKOPOCTH TIPOIiecca 1 ONpEIeNIeHNe ero JIMMHUTUpYoei craguu. CriocoObl HHTEHCH(HUKAIMU Maccomepe-
Jlauu B CHCTEMax ¢ TBepJoii (a3oil.

Ancop6ims. XapakTepuCTHKa MPOIiecca M 00JaCTH €ro MPUMEHEHHs JUIS pa3ielieHUst H BBIeIe-
HHS BEIIECTB U3 Ta30BbIX, TAPOTa30BbIX U XKUJIKNX cMecel. [IpoMBbIIuIeHHbBIE a7cOPOEHTHI, HX OCHOBHBIC CBOH-
cTBa ¥ obsacty npumeHeHus.. OCHOBHBIE MOJICNI paBHOBECHS MpH ancopouun. M3otepma aacopouunu. Temo-
Boll a3 dext ancopOuyn. Hemsorepmuueckas ancopOuys. MaTepuansHelil 6ananc agacopormu. JnHammdeckas
aKTHBHOCTH aJicopOeHTa. PopMIpoBaHHE U IIEPEHOC KOHIIEHTPAIlOHHOT0 ()pOHTA, 30Ha MaccolepeIayH,




BpEMsI 3aIUTHOrO JeicTBHA cnost. [TyTi nHTeHCHdyKanum aicopOIMOHHBIX MpoleccoB. MaTemMaTHyeckast
MO/IeNTb IpoLiecca acopOLMH B 36PHICTOM CJI0¢ ancopOeHTa. MeToauKa pacyeTa anmapatoB ¢ HEMOABHKHEIM
cioeM afcopOenTa. JlecopOuus, crocoOsl ee mpoBenenus. Ancopbepbl. Kinaccudukarws 1 o0mpe mpuHIHITbL
ycTpoiicTBa. ATIapaThl ¢ HEMOABIKHBIM U B3BEIIAHHBM CJIOEM, C IUIOTHBIM JIBIOKyIIeMcst ciioeM. CpaBHH-
TeJIbHBIC XapaKTEPUCTHKH ¥ MPHHIKIIBL BEIOOpa THIIA ammapara. TeHACHINMN COBEPIICHCTBOBAHUS a1cOpOLH-
OHHOI1 anmapaTypsl. [IpHHIUIHAIBHEIE CXEMBI aCOPOLIOHHO-IECOPOLIHOHHBIX YCTAHOBOK.

Honnblii 00MeH. XapakTepHuCTHKa MpoLecca 1 00nacTu ero npuMeHeHus. oHHbIe MaTepuassl, Kiaccuduka-
11151, OCHOBHBIE CBOWCTBA M 00JIACTH IIPUMECHEHHUS

Pasnes 5. MeToabl KpUCTANIU3ALMY U U

X KJaccupuKauus

5.1 Cymka

Kpucrammsaims ¢ oxnaxIeHHeM pacTBOpa MM PaciljiaBa, C yaJeHHEM YacTH PaCTBOPHTEINS U3 PacTBOPa,
KOMOUHUPOBAaHHEIE MeTOABI. CIIOCOOBI OXJTXAEHHUS PACTBOPOB (Uepe3 CTEHKY, HCIapUTEIbHOE MO/ BaKyy-
MOM). OCHOBBI KUHETUKH KpUCTaIM3au. CKOpocTH 00pa3oBaHus U pocTa KPUCTAIIOB. BinsHue ycinoBuii
KPUCTAJUIM3ALMU Ha CKOPOCTb MPOLIECCA M XapaKTEPUCTUKU KPHCTAJLIOB. MeTo/iiKa pacueTa KpUCTaIN3aTo-
poB. Iyt nnTeHCHUKamy nponecca. CpaBHUTENbHbIE XapaKTePHCTUKH M 00JIACTH NPHMEHEHHS KPHCTAILTH-
3aTOPOB PA3IMYHBIX KOHCTPYKIUH; OCHOBHBIC IPHHLIUIIBI MX BbIOOPA M TEHACHIMU COBEPLICHCTBOBAHUS KOH-
CTPYKIHUH.

Cymka. O6mas XxapakTepHCTHKA TIpoLiecca U 00IacTH ero npuMeHeHus. COCTOSHYE BBICYIIHBAaEMbIX MaTepra-
10B. PaBHOBeCHas U cBOOOIHAS BIAXKHOCTh. METOIbI CYIIKU (KOHBEKTHBHAs, KOHTAKTHAs, CIIECLIUAJIBHBIC ).
KonBekruBHas cymka. Ctatuka mporecca. XapaKTepUCTHKH BIaKHOTO Bo3ayxa. uarpamma Y-X cOCTOSHHUS
BJIQXKHOTO BO31yXa (quarpamma Pamsuna). MaTepuaibHbIH B TEIIOBOU OanaHCHL. Y AEIBHBIC PACXOJBI BO3LyXa
u remta. Teopernyeckas u edcTBUTEbHAS CyIIMIKA. OCHOBHBIE BapUAHThl KOHBEKTUBHOM CYIIKH, X U300-
pakeHue u aHanM3 Ha Y-X quarpamme. Knneruka npouecca cymku. Termno- 1 MaccooOMeH Mex 1y BO3yXOM
U MaTepHanoM. THIIOBbIe KHHETHIECKHE KPUBBIE CYIIKH. [1epro il MOCTOsHHON 1 majaromei ckopocteil. Kpu-
THYECKOE BJIAr0COJICPKAHKE. Y PaBHEHHS CKOPOCTH CYILIKU U €ro KOHCTaHTHI. [y nHTeHCH(HKALKUH U T10-
BBILIECHUS] 5KOHOMUYHOCTH TIpOLiecca KOHBEKTUBHOM CyIIKy. MateMaTiHyeckast MOJelb IIpolecca KOHBEKTHB-
HOI1 cymku. OCHOBHBIE KOHCTPYKIIMH KOHBEKTUBHBIX CyIIMIIOK. VX KitaccH(HKaIms, CpaBHUTEIbHASI OLIEHKA
BEIOOP TEHJICHIIMH Pa3BUTHS U COBEPLICHCTBOBAHNUSI CYLIMIIBHBIX alllIapaToB

Pazgen 6. MemOpaHHbIe npouecchl XHMUYECKOH TEXHOJIOTHH

6.1 MemOpaHHBIE IPOLIECCH

Knaccudukanuusi MeMOpaHHBIX TPOLIECCOB, UX JIBIKYILAS CHJIA, CEJIEKTUBHOCTh. BHIbI MeMOpaH, UX JOCTOUH-
CTBa M HEJIOCTATKH. DUMKO-XMMHYECKHE OCHOBBI MEMOPAHHBIX MPOLIECCOB. Pacuer MeMOpaHHBIX NMPOLIECCOB
U armaparoB. MeMOpaHHbIe anmnapartsl. MeTObl OUYMCTKH MEMOpaH. AHAIOTHS MEXy TPOLIECCAMH TEIUIO- U
MaccoIepeHoca B XUMIUIECKoii anmaparype. OOIye MeToAbl HHTeHCH(HKALNH IIPOLEcca MacCoIepeladH.
Poutb 1 3HaYEHHE rUIPOIMHAMUKY TTporiecca. [IpUHIUITBI HOCTPOCHUS MATEMAaTHYECKUX MOJIENIeH Maccoo0-
MEHHBIX IporeccoB. OCOOCHHOCTH Macconepeiadll B CHCTEMax ¢ TBepoil pazoii. dusndeckne Mogenn 1
MeXaeH3Mbl IIepeHoca B TBEPBIX Telax. PacueT ckopocTH mpolecca 1 Onpe/iesieHHe ero JIMMHTHPYOIeH
cragun. CriocoObl HHTEHCH(HKAIIMK Maccoliepelayy B CHCTEMAaX C TBepo (a3oii

7. COOTBETCTBHUE COJAEPKAHUA TPEBOBAHUSM K PE3YJIBTATAM OCBOEHUS JUCHUITJIMHBI

No B PE3YyIbTaTE OCBOCHUA JUCHUIIIMHBI CTYACHT OOJIXKCH! Paznennl

1 2 3 4 5 6

1 3uarn

OCHOBHbBIE YPaBHEHHUS JBWKEHUS JKUIKOCTEN; OCHOBBI TEILIONEPE-
JIa4M; OCHOBBI MACCOIEPeNayl; OCHOBHbBIE XapaKTEPUCTUKU XUMHUYE-
CKHMX MpOIECCOB, MPOIECCOB TEIJIO- M MAacCONEPENayd THIIOBbIE
MPOIECCHl XUMUYECKOH TEXHOIOTHH, COOTBETCTBYIOIIHE arIaparsl U
METOJbI UX pacuéra; SIBICHHS MEPEHOCa UMITYJIbCa, MACCHl U JHEP-
THH; TPUHIMOB (PU3AIECKOTO MOJAEIUPOBAHMS POIECCOB;, OCHOB-
HBIC YPaBHEHHs JBIKEHHS Ta30B U JKUIKOCTEH; OCHOBBI Maccorepe-
JTaYd B CHCTEMaxX CO CBOOOMHON WM HETOJBIDKHON IpaHMIeH pasaena
(ha3; OCHOBBI TEOPUH MAcCOOOMEHA; METOIbI pacueTa BHICOKOID(heK-
TUBHBIX TEIUIO- U MACCOOOMEHHBIX aIIapaToB; YCTPOMCTBO U MPUH-
I paboThl BHOBb BBOJMMOIO 00ODPYIOBAaHUs; CIOCOOBI yCTpaHe-
HUS BBISIBJIEHHBIX OTKJIOHEHHI OT 3aJaHHOTO PEKUMa paboThl 060-
PYJIOBaHHUsL.

Ymernb

Omnpenensts XxapakTep ABIDKSHHS )KUAKOCTEH U Ta30B; paCCUUTHIBATH
mapaMeTphl ¥ BBIOUPATH anmaparypy s KOHKPETHOTO XHMHUKO-
TEXHOJIOTUYECKOTO IIpouecca; paCCUNThIBATh NapaMETPhI U BBIGI/I-
paTb armapaTypy JJIs KOHerTHOFO XUMHUKO- TEXHOJIOT'HYECCKOT O
npoiiecca, 000CHOBBIBATH BHIOOP TEXHOJIOTHUECKON CXEMBI, 1aBaTh
CpaBHl/ITeJ'leyI'O XapaKTepI/ICTI/IKy C AHAJIOTUYHBIMH CXCMaMH, HC-
M0JIb30BaTh TCOPETUYCCKUE 3HAHUSA B ITPOLIECCE 3KcnnyaTau1/m XHU-
MHUYECKOTO OGOpyHOBaHI/IH; YCTpaHATH BbIABJICHHBIC OTKIIOHCHUSA
3aJaHHBIX PEKXHUMOB pa6OTI)I TEXHOJIOTUYCCKOTO 060pyZ[OBaHI/I$I.

Baaners

OCHOBHBIMH METOaMH  ITyCKO-HaJIaOYHBIX pabOT TEXHOJIOTHde-
CKHX YCTQHOBOK; METOJAMH OIpPEIENIeHNs] ONTHMAIbHBIX U palno-
HaJIbHBIX TEXHOJOTMYECKUX PEXHUMOB PabOThl 000OpYIOBaHMA; Me-
TOJAaMM aHalM3a M pacueTa MpOLEcCOB B MPOMBIIIJICHHBIX ammnapa-
TaX, BbIOOpa WX KOHCTPYKLHMH, ONpPEICTCHHS TEXHOJIOTHYECKUX U
JKOHOMHYECKHX IOKa3aresiell paboThl anmapaToB; HaBBIKaMU pabo-




ThI C rpaUYECKMMH NPOrpaMMaMH; OCHOBHBIMH METOJAMH ITyCKO-
HaJIaJI0YHbIX PabOT TEXHOJOTMYECKUX YCTaHOBOK; METOJAMU aHAIIU-
3a MPOU30IIEUINX COOEB M OTKJIOHEHHS OT PEKHMOB PaOOThI TEXHO-
JIOTHYECKOTO 000pYIOBaHHUS.

B PE3yabTaTe OCBOCHUA JUCHUIINHBI CTYACHT JOJDKCH OBJIAAECTH CICAYIOINUMU KOMNEemeHyusimu u uH()uKamopamu ux

docmudiceHus.
Pa3zoenvt
Koa u HanmenoBanne | Koja m HamMeHOBaHHe HHAMKATOPA J0CTH-
KOMIIETeHIIMH JKEHHUsI KOMIIeTeHIIUU 1 2 3 4 5 6
OIIK-2 OIIK-2.1
CrocobeH  HCTosb30- | 3HAeT COBpPEMEHHBIC MaTeMaTuieckue u Qu-
BaTh MaTEMAaTHYECKHE, | 3UKO-XMMHUYECKHE METOAbI i1 pELICHHS + + + + + +
¢msmyeckue, (QU3NKO- | 3ama4 Npo(ECCHOHAIBHON AESTENFHOCTH
XHUMHUYECKHE, XUMHYe-
ckue Mmeronsl ansg pe- | OIK-2.2
meHus 3agad  npodec- | BrameeT M HCMONB3yeT COBPEMEHHBIE METO-
CHOHAJILHOM JIEATENBHO- | bl U 0a3bl JAHHBIX UL PEIICHUS 3a/1a4 [PO- + + + + + +
CTH (heccHOHANBHOM ASSITeNbHOCTH
OIIK-2.3
TIpyMeHSieT OCHOBHBIC 3KCIIEPHMEHTAIIbHBIC
METOJIbI HCCIEAOBAHMS (DU3HKO-XHUMHIESCKHX
CBOMCTB BENIECTB, a TaKkKe TEOPETHUECKUE
+ + + + + +
3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUINH K
PELICHHIO MPAaKTHYECKUX BOIIPOCOB XHMHUE-
CKOH TEXHOJIOTMH
OIIK - 4 OIIK-4.1
Crocoben obecrieun- Criocoben obecrieunBaTh MPOBEACHNUE TUIIO-
BaTh POBEICHUE TEX- BBIX TEXHOJIOTHYECKUX IIPOLIECCOB U MCTIONb- + + + + +
HOJIOTHYECKOTO MPOLEC- | 30BaTh TEXHUYECKHE CPEICTBA Il KOHTPOIIS +
ca, HCIOJIb30BaTh TeX- [apaMeTpoB TEXHOJIOTHYECKOTo Ipoliecca
HUYECKHE CPEJICTBA IS
KOHTPOJIS TApaMeTPOB
TEXHOJIOTHYECKOTo po- | OIIK-4.2
1iecca, CBOMCTB CBIPBS M | Crioco6eH OCyIIECTBIATh H3MEHEHHE Mapa-
TOTOBO# MPOIYKIHH, METPOB TEXHOJOTHUECKOTO Mpolecca Mpu + + + + + +
OCYLICCTBIIATH U3MCHE- W3MEHEHNH CBOMCTB CBIPBS I 00ecTieueH st
HUE MapaMeTpOB TEXHO- | 33amaHHBIX NApPaMEeTPOB TOTOBOM NMPOLYKIHUU
JIOTUYECKOTO TIpoliecca
TIpM U3MEHEHUH CBOKCTE [~ OITK-4.3
CBIpBA CrocoGeH OTpeenaTh U PACCIUTHIBATE OC-
HOBHBIE IT0Ka3aTeIH TEXHOJIOTHYECKOTo + + + " + +
nporecca, OIpeaessaTh TEXHHYeCKHe rapa-
METpbI ¥ UX BIMSHHUE HA TEXHOJIOTHYECKHN
nporecc
8. NPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA
8.1. TeMaTHYeCKHii MJIAH NPAKTHYECKUX 3aHATHH
6 cemecTp
Ne Ne paznena . TpynoeMKocTh Popma KOHTpOIIA Koz %)op MHPY-
TemaThka NpakKTUYECKUX 3aHATHI €MOW KOMIIe-
/0 | AMCIUTLTUHEI qac.
TEHIUN
1 2 VpaBHEHUsI COCTOSHHUS JUTS HJIe- 1 Ouenka npakTHIecKo- OIIK-2
ro IPUIIOKEHHUS UC- OIIK-4

aJIbHBIX U PEallb-HbIX XKHUAKOCTEM.
IIpaxkTH-uyeckue NpUIIOKEHUS
OCHOBHOTO YpaBHEHMsI THIPOCTa-
THUKHU

M0JIb3YEMBIX ypaBHE-
HUH




2 2 VpaBHeHHe pacxoaa I Onpejie- Orenka pacxoza sHep- OIIK-2
JIEHHs CPEIHEH CKOPOCTH I UK OT CKOPOCTH ABH- OIK-4
Jguamerpa Tpybonposoaa. Pacue- HKCHUA JKUKOCTH 1
ThI THAPABIUYECKOTO PECY-PCa JameTpa Tyoonposo-
WM SKBUBAJIEHTHOIO AHaMETPa Aa
cedeHHs Tr000# popMbL. Pexmmel
IBWKEHHS KuakocTel. Ompere-
JIeHHE THPABI-HYECKUX COMPO-
THUBJICHUH TPYOOMPOBOIOB U arl-
apaToB
3 2 OmpeieseHne U PAcUeT OCHOB- Omnpenernenne obmactu OIIK-2
HBIX XapaKTEPUC-TUK MICEBJIO- CYMIECTBOBAHUA TICEB- OIIK-4
OXKHIKEHHOTO CJIOSI MEJIKO3EPHH- AOOKHMIKEHHOTO CJI05
CTOro MaTepuana
4 3 PacyeTsl OTCTOWHHUKOB, (QUITb- CpasHuTh Xapak- OIIK-2
TPOB LeHTPUPYT THPUCTHKH CIIOCOO0B OIlK-4
pasJieneHus
5 4 PacyeT MOIIHOCTH Ha TIEpeMe- Bei6op Trna Memanox OIIK-2
HIMBaHUE U BHIOOP MeEIIAJIOK OIK-4
6 5 PacueTsl OCHOBHBIX TapaMeTpOB Onenka MOHOCTH OIIK-2
Hacoca, BEIOOp Hacoca Hacoca OIIK-4
7 6 MOoIIHOCTE, TOTPEDIsie-Mast KOM- Ob6cyxnenne BeibGopa OIIK-2
npeccopamu B pa3inyHbIX MPO- BHJIA MPOIICCCOB CKa- OIK-4
reccax CKatus, KodppuIneHTa THi
MOJIE3HOTO YYACTHS MAIIUH B
3TUX MPOLECCax
8 7 CocTaBlieHHEe ¥ PACYETHI TEILIO- OueHka BIMAHUSA KO- OIIK-2
BBIX OanancoB. PacyeTsl: K03¢- b duumentos Temo- OIK-4
(buILKEe-HTOB TEMIONPOBOAHOCTH, OTAauU Ha KOO duuy-
TEIIOOTAAYU M TEIUIONE-PENAYH, CHT TEIIONEpEaIn
CpenHell ABIKY-LIEH CUIIBL U
OBEPXHOCTHU TeTIOOOMEeHa
9 7,8 MarepHanbHbIN U TEII-OBBIC Ouenka npaBuILHOTO OIIK-2
0aaHChl BHIMAPHON YCTaHOBKH. BbIOOpa CXEMBI BhITIAp- OIK-4
Temmeparypa KUIIEHUs pacTBOpa HOM yCTAHOBKH
C y4ETOM TEMIIEPATYPHBIX IMO-
Tepb. Pacuer nosepx-HocTu
HarpeBa BBIAPHOTO arnmapara
Bcero 4
7 cemecTp
Ne Ne paznena 5 Tpyno- dopMa KOHTPOJIS K(um (hopmupye-
o | Amcmnm- Temaruka MPaKTHYECKUX 3aHATHI EMKOCTh MO# KOMIIETEHI[UH
HEBI Jac.
1 9,10, OCHOBHBIE pa3Mepbl a0COPOIIHOHHBIX - Pemenne 3anad o OIIK-2
11 annapaToB HACAJOYHOTO M Tapelibya- BapuaHTam OIK-4
TOrO TUIIA
2 7,12 MarepuanbHbie U TEIUIOBbIE GaNaHCHI - KontponbHas pa- OIIK-2
pextuduranuu. [locTpoeHne 0CHOB- 6ora Nel OIK-4
HBIX PABHOBECHBIX M PAOOUMX JIMHUH.
Onpeienenue ONTUMANBHOTO (ier-
MOBOTO YHCIIA.
3 7,16 Pacxo/pl BO3/yXa M TEIUIa B TEOPETH- - Kontponbhas pa- OIIK-2
6ota Nel OIIK-4

YECKOU CYLINIIKE




Bceero -
8 cemecTp
No Ne paznena Tpymoem- | @Dopma KOHTPOJIS Kox popmupye-
o | ecmmnm- TeMaruka MPaKTHIECKUX 3aHATUIH KOCTb MOU KOMITETEHI[UH
HBI Jac.
1 9,10, KpaTkoe onvcanue TEXHOJIOTHYE- 0,5 Pemenue 3ana4 o OIIK-2
11 CKOM CXEMBI BapuaHTam OIK-4
2 7,12 MartepualibHbIE U TEIJIOBBIE OaaH- 1 Kowntponbhast pa- OIIK-2
Chl BBITMOJHSIOTCS KaK IS BCETO 6ora Nel OIIK-4
mpoliecca, Tak U sk OCHOBHBIX
anmaparoB yCTaHOBKH. PekoMeH/a-
IUH TI0 TT060PY CIPABOYHBIX JaH-
HBIX, BEIOOPY ONTUMAIIBHBIX PEKHU-
MOB pabOTEHI.
3 7,16 Amnnaparyproe opopmiIeHHE TeX- 1 KontponbHas pa- OIIK-2
HOJIOTHYECKO# cxeMbl «PekTudu- 6ota Nel OIIK-4
Karus»
Bcero 2
8.2. TemaTuuecKuii NJiaH J1a60paTOPHBIX padoT
6 cemecTp
No Ne paznena Tpyno- ®dopma koutposst | Kox dhopmupyemoi
wn | Amewns- HanmenoBanue 1ab0paTopHbIX paboT €MKOCTD KOMITETEHIHH
HBI 9ac.
1 2 I'uapaBIMYecKue CONPOTHUBICHHS IO 5 Order «3ammra OIIK-2
nnuHe TpyGOnpoBoia OIIK-4
2 2 Vpasuenue beprym 2 OneHka cHTyaru- OIIK-2
OHHOT'O PELIEHUS OIIK-4
3 2 HccnenoBanne XapakTepPHCTHK ICEB- 2 Otuer «3anturay OIIK-2
JIO0KMKEHHOTO CJIOS OIK-4
4 3 N3yuenne paboThl HYyTU-DUIBTPA 2 Otuer «3amturay OIIK-2
OIIK-4
5 5 HcnbiTanue HeHTPOOEKHOI0 Hacoca 2 Ouenka pemmenns OIIK-2
CUTYaLIMOHHBIX OIIK-4
3aja4
6 7 WsyueHue Temionepenayn B TEMIO00- 2 3amura 1 BHIBOIBI OIIK-2
MEHHHKaX TUIA «Tpyba B TpyOe», KO- 13 IMCCKyCCHU OIK-4
KYXOTpyOHOTO
7 7.8 JIByXKOpIIyCHas BbIIIapHAs yCTaHOBKA 2 Otuer «3auturay OIIK-2
OIIK-4
Bcero 14
7 cemecTp
No Ne paznena Tpyno- dopMa KOHTPOJIA Kox dopmupye-
| Ancmmn- HaumenoBanue 1abopaTopHbIX paboT €MKOCTh MO KOMITETEHIUH
HBI Jac.
1 9,10, Omnpenenenne KodhPUIMEHTA MACCO- 6 Ouenka pemenns OIIK-2
11 nepeaadn B mporecce abcopOiuu CUTYaI[MOHHBIX OIIK-4
3a1a4
2 12 HUcnbiTanne peKTH(HUKALHOHHOM 4 Onenka pemenus OIIK-2
YCTaHOBKH CUTYaLIMOHHBIX OIIK-4
3a1a4




3 16 Hccnenosanue Tpolecca CyIIKd B 4 Ornenka peruenns OIIK-2

[ICEBI00KHKEHHOM COCTOSIHUM CHUTyallMOHHbIX OIIK-4
3agau

Bcero 14

8.3. KypcoBble mpoeKThI (PadoThl)

I[IpumepHasi TeMaTHKA KypCOBBIX IPOEKTOB(Pad0T), pacueTHO-rpaduuecKux padoTt, pedepatoB u apyrux sumoB CPC
(ecnu_npedycmompennl)

8 cemecTp
Kox dopmupye-
TemaTHka KypcoBBIX IIPOEKTOB (padoT), pacyeTHO- N
CamocrosTenpHas padboTa MOl KOMIIeTeH-
rpaduyeckux pador, pedeparos u ap. -
1. MHorokopItycHast BellapHasi yCTaHOBKa HENPEPHIBHOTO OIK-2
JeUCTBHUS (C BBIHOCHOM Tperoliei KaMepoid, BRIHOCHON OIIK-4
HUPKYJISIMOHHON TPpyOOii, U T. 11.)
. 2. PexTndykannoHHas yCTaHOBKa HEIIPEPBIBHOTO JCHCTBUS OIIK-2
KypcoBoit nmpoekt

(Hacal0YHOTO WY TapeabuaToro THIIA). OIIK-4

3. CymmsbHas yCTaHOBKa HETPEphIBHOTO JeiicTBus (Oapa- OIIK-2

OaHHasl UJIK C KHISIIUM CJIOEM). OIIK-4

8.4. Bueayauropnas CPC

Bueaymuropaas CPC HamnpasieHa Ha mouck uapopmanuu B 30C U ee UCTIONb30BaHUH MIPH BBHITOJHCHUHN JIOMAIITHETO
3a/IaHus, BJISIIOIIETOCS PACYETOM TEX )K€ MapaMeTpoB, YTO U MPU KOHTAKTHOU paboTe, HO MPH IPYTUX YCIOBHUSIX.

IlepedyeHp MHAMBUAYAIBHBIX 3alaHUi NpuBeaeH B [Ipunoxenun 3.

9. OUEHOYHBIE MATEPUAJIbI

Texyuii KOHTPOJIb YCIIEBAEMOCTH, 00eCIIeYNBAIOLIUI OLICHUBAHME X012 OCBOCHUS JMCHUILIMHBI

Jnst oleHMBaHUS Pe3yJIbTaTOB 00y4EHHs B BUE 3HAHNH TEKYIINI KOHTPOJIb OpraHusyeTcs B Gpopmax:
— ycTHOTrO onpoca ((ppoHTaIbHON Oecepl, NHINBHIYAILHOTO ONpoca, TOKIIaI0B);

— MPOBEPKH ITUCbMEHHBIX 3aJaHui (BBIBOA (OPMYJI, NX IpeoOpa3oBaHue);

— TecTupoBaHus (0TaHKOBOTO MII KOMITBIOTEPHOTO);

JUi1s OLleHUBaHUS Pe3yJIbTaTOB OOYYCHHUS B BU/IC YMEHHH M HABBIKOB (BJIaJCHHUIT) TEKYLIHI KOHTPOJIb OPTaHU3YETCs B
thopmax:

— IPOBEPKU MHCHbMEHHBIX 33aJ]aHui (PEIIeHNs] MPOCTBIX /UM CIOXKHBIX PAKTUKO-OPUEHTHPOBAHHBIX 3aJIauid); Ipo-
CTBIC 3aJIaHUSI UCTIOIB3YIOTCS ISl OLIEHKH yMeHUi. OHU TPeNCTaBIsIIOT cOO0M 3a1aun B OJHO WK JBa AekcTBUsA. CIOKHBIE
3aJaHus UCIOJIB3YIOTCA IJId OLCHKU HAaBBIKOB. Ounu MpCACTaBJIIAIOT Cc000#i BBIUMCIIUTEILHBIN OKCIICPUMEHT I10 OIMPEACIICHUIO
TeX MapaMeTpoB, KOTOPHIE PACCUUTHIBAINCE B TaOOPaTOPHBIX paboTax, HO B HECTAHJAPTHBIX YCIOBHSAX;

— IMMPOBEPKU MOATOTOBKH HCO6XO}:[I/IMI)IX JaHHBIX UIA pacde€Ta OJJHOI'0 UJIM HECKOJIBKHUX IMapaMETPOB, ONIPEACIACMBIX B
71a00paTOPHBIX paboTax, HO B yCIOBUAX OTIMYHBIX OT 3aJJaHHBIX paHee;

— MPOBEPKHU NPABUIBHOCTH NPOTHO3UPOBAHUS BIUSHUS (aKTOpa HA pAaBHOBECHBIH BBIXOJ] IPOIYKTA, BAPBUPYEMOTrO B
3aJIaHHBIX NpEaeNax.

OT,HGJ'II)HO OLICHMUBAIOTCA JIMYHOCTHLIC Ka4€CTBAa CTYJACHTA (aKKypaTHOCTL, HCIIOJITHUTCIIBHOCTD, I/IHI/IIII/IaTI/IBHOCTB) —
pa60Ta Y AOCKH, CBOEBPEMCHHAs c/ia4a TECTOB, OTYECTOB K J'Ia60paTOpHI)IM pa60TaM W IIMCBMECHHBIX JOMAIITHUX BaHaHHﬁ.

Kpurepun niist oneHnBaHHus YCTHOTO ONpoca

OHGHKa «OTJIMIHO» BBICTABJIACTCA B CJlIydac, €CJIU CTYJACHT CBO60,HHO OIepUupyeT HpI/IO6peTGHHLIMI/I 3HAaHUSAMU, YMEC-
HUAMU, TIPUMEHACT UX B CUTYyalUAX MOBBIIICHHOU CII0KHOCTH.

Or1eHKa «XOpOIIO BBICTABISETCS B CIydae, €CIIM CTYJACHT ONepupyeT NpHOOPETeHHBIMY 3HAHUSIMHU, YMEHHUSAMH, IPH-
MEHSET UX B CTAHJAPTHBIX CHUTYaIMiX, HO JOMYyCKaeT HEe3HAUNUTENIbHBIE OMMNOKH, HETOYHOCTH, 3aTPYAHEHUS NIPH aHATUTHY e-
CKHUX OTIepanusix, HepeHoce 3HAHNI U YMEHHUI Ha HOBBIE, HECTAHJAPTHBIC CUTYAITUH.

Or1eHKa «yIOBIETBOPHUTEIFHOY» BBICTABISACTCS B CIIydae, €CIH CTYJCHT JOITyCKAeT CYIIECTBEHHBIE ONIHOKH, POSIBIISI-
€T OTCYTCTBUE 3HAHHM, YMEHUI1, 110 OT/EJIBLHBIM TeMaM (He Oosee 33%), NCTIBITBIBAECT 3HAYUTENBHBIE 3aTPyIHEHUS IIPH OTIepH-
pOBAaHUY 3HAHUSAMU U YMEHUSAMHU [IPU UX IEPEHOCE HA HOBBIE CUTYAIIHH.




OreHKa «HEYIOBIETBOPUTENIHLHOY» BBICTABIIAETCS B CIydae, €CIU CTYJCHT AEMOHCTPUPYET MOJHOE OTCYTCTBHE WIIH
SIBHYIO HEZIOCTaTOYHOCTH (MeHee 33%) 3HaHMH, YMEHUH B COOTBETCTBHY C INIAHUPYEMBIMH PE3yJIbTaTaMu 00yUeHHSI.

HpOMe)KYTO‘lHaﬂ aTTeCTanusia

HpOMe)KYTO‘lHaﬂ aTTeCTalrd OCYIICCTBIISACTCA B (bopMe 3a4€Ta, d3K3aMCHa

3adeT MpOCTaBIsAETCS aBTOMATHIECKH, €CTTH 00YJaIONIMICS BBITOIHUI U 3alIUTHUI BCe JIJAOOpaTOpHBIE PabOThI, MPEyCMOTPEHHbIE
MapIIPYTHBIM JIHCTOM, BBIIOIHUII KOHTPOJIBHBIN TECT C OI[EHKOH HE HIXKE YeM «yJIOBIECTBOPHTEIBHOY.

10. OHEHOYHBIE MATEPHAJIbI
OrieHOYHBIE MaTepUANIBI TIPEZICTABNICHBI B BUIE OT/IEIBHOIO TOKyMeHTa — (DOH/Ia OLEHOYHBIX CPEZICTB, SBIIOIETOCS HEOTBEM-
JIEMOM 9acThIO pabodeil pOrpaMMBbl AVCIUTLITHEL.

11. METOAUYECKHUE YKA3AHHUA 110 OCBOEHUIO AU CIIUIIJIMHBI

Opranuzanus 00pa3oBaTeIbHOrO MPOIecca PerjJaMeHTUPYeTCs Y4eOHBIM TUIAHOM M PacIMCaHueM Y4eOHBIX 3aHATHH.
s3Ik 00yueHus (mpenogaBaHus) — pycckuid. [ Bcex BUIOB ayTUTOPHBIX 3aHATHH «4ac» yCTaHABIUBAETCS MPOAOJKUTEIb-
HOCTBIO 45 MUHYT. 3aueTHas €IMHHIIA COCTaBMIAeT 27 acCTPOHOMHYECKUX YacoB win 36 akajeMuueckux dac. Uepes kaxasie 45
MHH KOHTaKTHOH paboThl JeiaeTcs nepepblB NPOJODKUTEIFHOCTBIO 5 MUH, a TIOCIe ABYX Yac KOHTAKTHOM paboThl JeaeTcs
HepephIB MPOAOIKUTENBHOCTEIO 10 MUH.

OO0yyaromuiics UIMEeT IPaBO Ha 3a4eT Pe3yNIbTaTOB 00yUYEHHs 110 JUCIHUILIMHE, €CIIM OHAa OCBOCHA UM IIPH ITOJIY4YCHUH
cpenHero npohecCHOHAIBHOIO 00pa3oBaHus M (WIIH) BBICLIEr0 0Opa3oBaHMA, a TaKXkKe JONONHHUTEIBHOTO 00pa3oBaHus (pu
HaJIM4uK) (Janee - 3a4eT pe3ysbTaToB 00y4YeHUs). 3auTCHHBIC Pe3yJbTaThl 00YUYCHHS YYUTHIBAIOTCS B Ka4ECTBE PE3yJIbTATOB
NPOMEXKYTOYHOU aTTECTALMHU B YCTAaHOBJICHHOM B MIHCTHTYTE mopsiake.

11.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

OO0pazoBaTeNbHbIH MPOLECC MPH OCBOSHUH TUCHUILTHHBI OCHOBBIBAETCS Ha MCIIOJIb30BAaHUU TPAIUIIMOHHBIX, HHHOBA-
IIMOHHBIX U MH(POPMAaIMOHHBIX 00pa30BaTeNIbHBIX TeXHOJIOrui. Bo3moxkHa peannzarms OIIOII ¢ npuMeHeHHEM 3J1eKTPOHHOTO
00yd4eHUs W JUCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHI. TpanunnoHHble 00pa3oBaTeNbHbIE TEXHOJIOTUH MPEACTaBICHBI
JEKIUSIMHA U CEMHHAPCKUMU (IPaKTUYECKUMH) 3aHsATUsIMU. VIHHOBaMoHHbIe 00pa3oBaTelIbHbIe TEXHOJIOIUH UCTIONb3YIOTCS B
BUJIC IPUMEHEHHSI aKTUBHBIX U MHTEPAKTUBHBIX (hOpM NpoBeAeHHs 3aHATHH. VHpopManroHHble 00pa3oBaTeIbHbIE TEXHOIO-
THH PEIN3yIOTCs IMyTeM aKTHBH3AIMH CaMOCTOSATENBHOM paboThl CTYAEHTOB B MH(OpMannoHHOI 00pa3oBaTeNbHON cpene.
[Ipn npoBeneHNN y4eOHBIX 3aHATHI 00ECIIeUnBaeTCs Pa3BUTHE y OOYHYAIOIINXCsl HAaBBIKOB KOMAaHIHOW pabOThI, MEXIINIHOCT-
HOM KOMMYHHUKaIlUH, IPUHATHS PELICHUH, TNAEPCKUX KadecTB (BKJIIOYAs ITPOBEJCHNE HHTEPAKTHBHBIX JICKIUH, aHAIN3 CHUTY-
aIui ¥ IMATAITMOHHBIX MOJIEIICH).

11.2. Jlekuuu

JlekunoHHBIH Kypc MpeanonaraeT cHCTeMaTH3NPOBaHHOE M3JI0)KEHHE OCHOBHBIX BOIPOCOB COJEP)KAHMS AHUCIMILIN-
HBL

Ha nepBoii nexkuuu JiekTop 00s3aH MPeAyHpenuTh CTYACHTOB, IPUMEHUTEIBHO K KakoMy 0a30BoMY yueOHHKY (yueO-
HUKaM, y4eOHBIM TT0cOOUsIM) OyJIeT MPOUYUTAH KYpC.

JlexmroHHbIN Kypc obecrieunBaeT Oojiee riryOoKkoe MOHMMaHHWE y4eOHBIX BOIPOCOB NMPH 3HAYUTEIHLHO MEHBIICH 3a-
TpaTe BPEMEHH, YeM 3TO TpeOyeTcs CpeTHECTaTUCTUUECKOMY CTYAEHTY Ha CAaMOCTOSTeNIbHOE H3YUeHNEe MaTeprana.

11.3. JladopaTopHbie padoThI

JlaGopaTopHBIi MPAKTUKYM HAUNHAETCS C O3HAKOMIICHHUS C TEXHUKON O€30MacHOCTH.

o xaxxmoit mabopaTopHO# padoTe CTyAeHT 0(OPMIIET MMCHMEHHBIH 0TYeT. TeKymuili KOHTPOJIb Ha J1a00paTOPHBIX
paboTax MPOBOJUTCS B BUJIE YCTHBIX ONPOCOB — «3aLIUTa» 110 UTOTaM JIabopaTOpHBIX paboT. OueHnBaeTcs X0/ J1abopaToOpHBIX
paboT, TOCTUTHYTHIE PE3YIbTaThl, KauecTBO O(hOPMIICHHE OTYETA, CBOEBPEMEHHOCTD CIaYH.

11.4. CamocTrosiTesibHAs padoTa CTyJdeHTa
HHH YCOEIHOTO YCBOCHUA JUCHUITIINHBI HeOGXO]lI/IMO HE TOJIBKO MOCCIIATh aYIUTOPHBIC 3aHATHUA, HO U BECTHU aKTUB-
HYIO CaMOCTOATeNbHYI0 padoty. IIpu camocTosTensHOI npopaboTke Kypca 00ydaronyecs JOJKHEL:

o TIOBTOPHUTH SaKOHCHeKTI/IpOBaHHBII\/’I Ha JICKIIMOHHOM 3aHATHHU MaT€pUal U JONOJIHUTH €ro ¢ Yy4E€TOM pGKOMeH]IOBaHHOﬁ
10 JAHHOW TEME JINTEPATYPHI;

o N3Yy4YUTh PEKOMCH/IOBAHHYIO OCHOBHYIO U JOTIOJTHUTCIBHYIO JIUTEPATYPY, COCTABIATHL TE3UChI, aHHOTAlIlUN U KOHCIICK-
TBI HanOoJIee Ba)KHBIX MOMEHTOB;

®  HCIIOJIL30BAaTh JUISl CAMONPOBEPKH MaTepualia OleHOYHBIE CPEJICTBA.
WunuBuayansHoe 3ajaHne OLIEHUBACTCS 110 CIEAYIOIUM KPUTEPHUSIM:

®  TPaBWIBHOCTH BBHINOJHEHUS 3aIaHus;

®  aKKypaTHOCTbH B 0(OpPMIIEHHH pabOTHI;

®  HCIIOJB30BaHME CHENNANILHOM JIUTEpaTyphl;



L4 CBOCBPCMCHHAs CJia4a BBIITOJIHCHHOI'O 3a/IaHUA (yKa3I)IBa€TC$I npenonaBaTeneM)

11.5. MeToan4ecKkue peKOMeHIAINHU VIS NpenofiaBaTeJiei

OcHOBHBIC IPUHIHUIIBI 00y4YeHHS

1. llenp 00y4eHMs — pa3BUTh MBIIIJIEHUE, BEIpa0OTaTh MUPOBO33PEHNUE; TIOZHAKOMHTE C HAESIMH M METOJaMH HayKH,
Hay4YUTb NPUMEHSTH IPUHLUIIEL U 3aKOHBI JJISl PEILICHNUS TPOCTHIX M HECTAHAAPTHBIX (PM3MKO-XUMUYECKHUX 3a/1au.

2. OOyueHne TOKHO OPTaHWYECKH COYeTaThes ¢ BocnmuTaHneM. Hy>XKHO pa3BUBATh B CTyJICHTaxX BOJEBbIC KA4eCTBA U
Tpynomooue. HeHaBs3unBO, K MECTY NIPUBHUBATH JJIEMEHTHI KYJIbTYPBI TOBEACHNUS. B yacTHOCTH, penogaBaTens JODKEH JTHY-
HBIM IIPUMEPOM BOCIIUTHIBATH B CTYACHTAX IMyHKTYalbHOCTh M yBa)KEHHE K UyXKOMY BpeMeHH. HenmomycTuMo npemnonaBanne
OJTHOCEMECTPOBOH Yy4eOHOW IWMCIMIUIMHBI IIPEBpAINaTh B MHOTOCEMECTpOBOE. Bo3HHMKINAS akageMudecKast 3aJ0KCHHOCTD
JOJDKHA OBITh IMKBUIMPOBAHA B IEPUOJ CIEAYIOIIETO CEMECTpa 10 Hadasa 3a4eTHONH HEACIH.

3. O0y4eHHe AOKHO OBITh HE MACCHBHBIM (COOOIINM CTYACHTaM HEKOTOPBIit 00beM HH(DOPMAIIHH, pacCKaXeM, Kak
peLIaroTcs Te WM MHBIC 33/1a4H), a aKTHBHBIM. Hy»XHO cTpouTh 00ydYeHHe TaK, YTOOBI B OBIAJCHHUHM MATEPUAIOM OCHOBHYIO
POJIb Urpaia maMsTh JOTHYecKasl, a He (JopManbHast. 3allOMHHAHUE JIOJDKHO JJOCTHIAThCS Yepe3 TIyOOoKoe IIOHNMAaHUe.

4. OtHO U3 BaXKHEHIINX YCIOBHH YCIENIHOTO 00Y4eHHsI — YMEHHE OPraHN30BaTh paboTy CTYAEHTOB.

5. OTHoleHMe MpenoAaBaTess K CTyJIeHTaM J0JDKHO HOCHTh XapakTep J00posKenaTebHONW TpedoBaTenbHOCTH. [is
CTUMYITHPOBaHHS PabOThI CTYACHTOB HY>KHO HCIOJI30BaTh MOOIIPEHUE, 0M00pPEHIE, TIOXBaly, HO He TOpHLIaHHe (MOpHLIAHHE
MOJKET IPUMEHSITHCS JIUIIb KaK HCKIFo4YeHne). [IpenomaBaTens JODKEH ObITh s CTYICHTOB JOCTYIIHBIM.

6. HeoOxomum perymisipHBI KOHTPOJIb paOOTHI CTYAEHTOB. [IpaBMIBHO MOCTABJICHHBIH, OH MOMOTAeT UM OPraHH30-
BaThb CHCTEMAaTHIECKUE 3aHATHS, a IIPETIOJaBaTEII0 JOCTHYb BEICOKHX PE3YJIBTATOB B 00yUCHHH.

7. BaxHeime# 3aaueil nmpenoaasaTene, BeAyIINX 3aHATHS IO IUCIUIUIHHE, SBISETCS BBIPAOOTKA y CTYAEHTOB 0CO-
3HaHUA HEOOXOAMMOCTH M IOJE3HOCTH 3HAHWS AWCIMIUIMHBI KaK TEOPETHYECKOW M NMPAKTUYECKOH OCHOBBI JUIS H3YUCHUS
NpOQUIBHBIX AUCIUIUINH.

8. C uenbto Oonee 3PEeKTUBHOTO YCBOSHHS CTYACHTaMH MaTepuaja JaHHOW AMCIHUIUIMHBI PEKOMEHIYETCs IPH Mpo-
BEJICHUU JIEKIIMOHHBIX, IPAKTUYECKUX U JTaOOPATOPHBIX 3aHATHH HCIIOJIB30BaTh COBPEMEHHBIC TEXHUYECKHE CpellcTBa o0yue-
HHS, @ UIMEHHO MPE3EHTAIMHU JICKIUH, HATJsITHBIE TI0COOUs B BUJIE CXEM IPUOOPOB, JeTayeil M KOHCTPYKIHH MPUOOPOB, KOM-
IBIOTEPHOE TECTHPOBAHUE.

9. [lns Gonee riryOOKOro U3ydeHus MpeaMeTa U MOATOTOBKH Psijia BOIIPOCOB (TeM) A CaMOCTOSTENbHOTO U3yUYEHUS
0 pa3zenaM JUCHUIUIMHBI PENoaBaTelb MPEA0CTaBIsIeT CTyICHTaM HE0OX0MMMYI0 HH(POPMAIIHIO O UCIIOJIb30BAHUH ydIeO-
HO-METONYIECKOro o0ecreueHns: yu4eOHNKaX, yu4eOHbIX TOCOOMIX, COOPHUKAX IIPUMEPOB U 3a/1a4 U OIMCaHNe 1ab0opaTOPHBIX
pabot, HanmmunK VIHTepHET-pecypcoB.

ITpu TexyuieM KOHTpPOJIE PEKOMEHAYETCS HCIIOJIb30BATh KOMIIBIOTEPHOE MIIM OJaHKOBOE TECTUPOBAHKE, KOHTPOJIbHBIE
KOJUIOKBHYMBI MJIM KOHTPOJIbHBIE PaOOTHI.

KoHTponbHOE (MTOTOBOE) TECTHPOBAaHUE BKIIOYAET B ceOs 3aJaHus MO BCEM TeMaM pasjiesia paboueil mporpamMMsl
JUCHIUTUINHBL.

10. Lens nekuuu — GOPMHUPOBAHUE Y CTYJCHTOB OPHEHTHUPOBOYHON OCHOBBI AJIS MOCIEAYIONIEr0 YCBOCHUS MaTepHa-
Jla METOJIOM CaMOCTOSITENbHON paboThl. CosepKaHue JIEKIUH J0JDKHO OTBEYATh CJIEIYIOUIMM TUIAKTHIECKUM TPEOOBaHUSIM:

- M3JI0KEHUE MaTepuasia OT IPOCTOro K CJI0KHOMY, OT U3BECTHOTO K HEM3BECTHOMY;

- JIOTUYHOCTB, YeTKOCTh U SICHOCTh B M3JIOKEHUU MaTepHaa;

- BO3MOXHOCTb IIPOOJIEMHOTO M3TI0KEHUS, TUCKYCCHH, AUAJIOTa C IIEIbI0 aKTHBU3AIIUH JeSITeIbHOCTH CTYACHTOB;

- OIOpa CMBICIIOBOI YaCTH JIEKIIMH HA TOJIMHHBIC (DaKThI, COOBITHS, IBICHUS, CTATUCTHYECKNE TaHHBIE,

- TECHas CBSI3b TEOPETHUECKHX MOJI0KEHUH M BHIBOAOB C NMPAKTUKON M Oyaymiel npodeccnoHanbHON 1esITeNbHOCTHIO
CTY/ICHTOB.

[IpenoxaBarenb, YUTAONINH JEKINOHHBIE KYPCHI, JOJDKEH 3HATh CYIIECTBYIOIINE B IIEJarornieckKoi MpaKTHKE BapH-
AHTBI JIEKIUH, UX IUIAKTHYECKHE M BOCITUTHIBAIOIINE BO3MOXKHOCTH, & TAK)KE UX MECTO B CTPYKTYpE Ipoliecca 00ydeHHsI.

11. Ilpu mpoBeneHNWH aTTeCTalMU CTYJICHTOB BAXXHO BCErJa IOMHUTH, YTO CHCTEMaTHYHOCTb, OOBEKTHBHOCTS,
apryMEHTHPOBAaHHOCTh — IJIaBHBIC NPUHIMIBI, HA KOTOPBIX OCHOBAHBI KOHTPOJb M OICHKA 3HAHWH CTYAEHTOB. 3HaHHUE
KPHUTEPHEB OLIEHKH 3HaHUI 00513aTEIbHO ISl TPENoAaBaTessl U CTYCHTA.

Opranu3anus JJadopaTopHOTro NPaKTHKYMa

OcBoCHHE CTYIEHTOM JIADOPaTOPHOTO MPAKTHKyMa — HEOOXOANMasi COCTaBHAs 4acTh PAbOTHI CTYIEHTA MPHU OCBOCHHWH JUCLUILIN-
Hbl. Kaxaplii cTyaeHT 3a [Ba cemecTpa JODKEH BBIIOIHHUTH 110 HHAMBHIYAIbHOMY TpaduKy 7 1abopaTopHbIX paboT, YKa3aHHBIX B «Maplil-
PYTHOM» JUCTe. MapIIpyTHBIH JIUCT COCTaBIAET JIEKTOP MOTOKA. MapIIpyTHBIN JIMCT BBIIAETCS CTYAEHTY 3a HEIeJo 10 Hayaja JadopaTop-
HOT'0 IPaKTHKyMa.

Bce crynenTsr mepen HaganoMm pabGoTHI B 1a00OpaTOpPHM MPOXOJAT MHCTPYKTaX IO TeXHUKe Oe3omacHocTH. Kaknblii CTymeHT B
CIIEIMAIILHOM XXypHaJe CTaBUT CBOIO TOAMKCH O TOM, YTO OH MPOCIYIIAI HHCTPYKTAX ITO TeXHHKE 0€30MacHOCTH paboTHI B 1abOpaTopuu 1
00513yeTCsl BEIOHATE BCE ITyHKTHI HHCTPYKTaXKa.

1. CTyneHThI He AOMyCcKatoTCsl K paboTe B 1abopaTopuu B BEpXHEH 0JeXk/1e U IIPU OTCYTCTBHHU OEJI0ro Xanarta.
2. CTyZeHT JI0ITycKaeTcs K BBIIOIHEHHIO PaOOTHI TOJIBKO MOCIIE «IOIyCKay, T.€. IPOBEPKU IpEroAaBaTeieM rOTOBHOCTH CTYICHTA.

["'0OTOBHOCTB CTyZIeHTa K BBHINOJHEHHUIO 1a00paTOpHOH pabOThl COCTOUT B CIEIYIOLIEM:



a) MOATOTOBIIEHA TeKyIas paboTa, OJr0TOBKA BKIIFOUAET: Ha3BaHUE PabOTHI, TEOPETUUECKOE BBEJEHUE, CXEMY yCTaHOBKH, paboune
(dopmyiibl U GOpPMYIIBI JUI pacueTa MOTrPELIHOCTEll; nepeyeHb NPUOOPOB M MPHHAIICKHOCTEH (TEXHUYECKUE XapaKTePUCTHKU 3a-
TONHSIOTCSI B TAOOPaTOpPHUM); epedeHb 3alaHnil U TaONUIIbI AT 3aIIUCH PE3YIbTaTOB U3MEPEHUIH;

0) 3HaHHME HKCIIEPUMEHTA M TEOPHH JaHHOW PabOTHI B paMKaX ONUCAHUS paboThl B MPAKTUKyMe W y4eOHHMKE, YMEHHE paboTaTh C
npuOOpamMH, YCTAaHOBKaMH, 000pYIOBaHHEM;

B) 3HaHHUE IPABIJI TEXHUKH 0€30IIaCHOCTH P paboTe ¢ mprbopaMu 1 000pyAOBaHHEM, HCIOJIB3yEeMbIM B JaHHOU paboTe.
3. CTyIeHT He AOITyCKaeTCsl K BBITOJHEHHIO paboTHI, eCiu:

a) OTCYTCTBYET JJa0OpaTOPHEIH JKypHaI (B Ka4eCTBE J1a00paTOPHOTO JKypHAa CTYJEHT HCIIONb3yeT OOIIyI0 TeTpaahb) WM He MOATO-
TOBJIEH MPOTOKOI,

0) CTYZICHT He 3HAaeT TEOPHUH PabOTHI B PaMKaX TEOPETUYECKOTO BBEACHUS B IPAKTHKYME U HE IIPEJICTABIAET, YTO U KAKUM METOJIOM
OH OyZIeT U3MEPSTH;

B) UMeeTcs 0oJiee 0JHOI HECTaHHOM paHee BBIIOJIHEHHOH paboThIL.

OnHako 0 OKOHYaHHs JTabOPAaTOPHOro 3aHSATHS CTYICHT, HE MOJY4YHBIINI AOMYyCK, paboTaeT B JabOpaTopuu, YCTpaHssl AOMyIICH-
HBIC HEIOPAOOTKH.

4. CtyzneHTaM, NMPOITYyCTHBIINM 3aHATHS 110 YBKUTENBHBIM IIPHIMHAM (MMEEeTCs JOIyCK U3 JeKaHara), IIPeIOCTaBIIeTCs] BO3MOXK-
HOCTb €€ BBINOJIHEHHUS BO BpeMsI yKa3aHHOE BeIyIIUM npenojaaBareneM. CTyIeHTaM, IPOITYyCTHBIINM 3aHATHS 110 HEYBaKUTEIBHBIM IIPHIH-
HaM, IPEIOCTABISIETCSI BO3MOXHOCTD €€ BBIIIOJHEHHS B 3aUeTHYIO HEJENI0 Ha «IyOJIepcKoM» 3aHATHH BO BpeMs YKa3aHHOE BEIyIIUM IIpe-
nopasateneM. CTyIeHTBI, HyXKJAlOIMecss B JAOMOIHUTENBHON MOATOTOBKE, MOTYT BOCIIOJB30BaThCs yciyraMu lleHTpa IONOJHHTEILHOTO
o0OpazoBaHus 1 MPo(ecCHOHATBHOM NOATOTOBKH.

5. B TeueHne omHOTO 3aHATHS JOIYCKAeTCs BHIIOIHEHNE He 0oJiee 0HOM 1abopaTopHOil pabOTHL.

6. He momyckaercst coBmecTHast paboTta 2-X ¥ OOJBLIET0 YHCIIA CTYICHTOB 338 OJHON YCTaHOBKOH, €CIIH 3TO HE MPEAYCMOTPEHO METO-
JUYECKHIMH yKa3aHUSIMH K BBITOJHEHHIO TAaHHOM paGoTEL

7. Ha tutynsHOM nucte 1abopaTopHOro jKypHasla JOJDKHBI OBITh yKa3aHbl ()aMIIIHS M MHULHUAJIBI CTYJEHTA, KOA Y4eOHOH IpyIIIHI.
Odopmnenne kaxa0il paboTsl HAYMHAETCS ¢ HOBOI cTpaHuIpl. CXeMBl U TpadUKH BEHITOJTHSIOTCS KapaHAaIloM, BCe 3allMCH JIETal0TCs pyd-
KOM, JUIs1 rpa)uKOB MCIOJIB3YeTCsl MIJUTUMETPOBast Gymara, MIIM OHU BBEIOJHSIIOTCS C MCIIOJIb30BaHUEM KOMITBIOTEPA; IpaKu BKICHBAIOTCS
B 1abopaTopHbIi xKypHaI. Ha pacueTHBIX CTpaHHIAX AOJDKHBI 00s3aTeNbHO MPUCYTCTBOBATh paboune (hOpMyIIbl ¢ OACTAaHOBKOM pe3ynbTa-
TOB HPSIMBIX U3MEPEHUI 1 KOHCTAHT B OJJHON cucTeMe exuHun. Ha 3Tux ke cTpaHMIax Mmpou3BOAUTCA pacueT nmorpemHocteid. OdopmireHne
paboTHI 3aBepIIacTCs HAMICAHUEM BBIBOJIOB.

B BBIBOJIaX IOJKHBI COIEPIKATHCS OTBETHI Ha CIICIYIONINE BOIPOCHI:
a) YTO U KaKUM METOJIOM H3MepsLIOoCh,
0) IpH KaKkuX yCIOBUSIX;
0) pe3ysbTaThl ¢ abCOTIOTHON U OTHOCHTEIBHOM MTOrPEIIHOCTSIMI; aHAIN3 PE3YJIbTATOB U MOTPEIIHOCTEH.
8. IlpueM «3auUThI» 110 JIAOOPATOPHOIH paboTe 3aKIIF0YaeTCs B MPOBEPKE:
a) pe3yJIbpTaTtoB paboThI,
6) IOCTOBEPHOCTH PacyeTOB H UX COOTBETCTBHS M3MEPCHUSIM,
B) IIPaBHJIHOCTH MOCTPOCHHUS IpahuKOB,
r) oopmIteHns1 pabOTHI U BHIBOJIOB.

BeinosiHeHHast paboTa OTMEUYaeTess B JKypHaJle CTyIEeHTa IOANKMChIO MPENoaaBaTels U MPOCTAHOBKON J1aThl. PaboTa cuMTaeTcs 3au4TEHHOM,
€CJIM Ha CTPaHMIIE, TI€ HAYNHAETCS €€ OMMCAHUE, MMEETCS 3 MOIIICH MPEOAABATENS: 38 «IOIYCK», «BBIIOJHEHHEY U «3AIUTa» C YKa3aHH-
eM JaThl. [Tocie BBIMONHEHHMS M 3allIUThl BCEX J1ab0paTOPHBIX padoT MpenoaBaTellb B )KypHaJle CTyICHTa JielaeT 3amuch: «Bce mabopatop-
HbIe PabOTHI, IPELYCMOTPEHHbBIE MAPUIPYTHBIM JIMCTOM, BBIIIOJIHEHBI M 3AIUIIEHBD, CTABUT MOJIIUCH U JaTy.

9. Xypnan npenogaBarens XpaHuTcs y 1abopaHTa Toif 1abopaTopry, B KOTOPOH 3Ta paboTa BBITIONHAETCS. [IpaBuia BeqeHUs Ky pHaa npe-
TIO/1aBaTesl.

1. B rpade xypHana y4eTa BBIIOJHEHHBIX CTYJICHTAMH JIAOOPATOPHBIX PabOT JenaeTcsl OTMETKa O BhIMONHeHHH. Ecii pabora «3a-
IIMIIEHay, JIeNaeTcsi OTMETKA O 3allUTe ¢ YKa3aHUeM JaThl.

2. B ciyudae OTCyTCTBHS CTYZEHTa Ha J1aOOPAaTOPHOM 3aHATHH B JKypHaJle ydeTa BBIMOJHEHHBIX CTYICHTaMH JabopaTOpHBIX paboT
MTHIIETCS «HOY.

3. Oko110 paboTBhI, MPOMYLICHHOH M0 YBaXXUTEIbHOH MPUUUHE (JIOMYCK U3 IeKaHATa), MUIIETCS «yBY.
IIpaBusa paboThl npenoaaBaresiel B 1a00paTOpUH B 3a4ETHYIO HEZIENIO
1. K BBINONHEHUIO PaboT JOMYCKAIOTCS CTYICHTBI, KOTOPBIM JICKTOP WM BeAYIIUH MPernofaBaTesb MPeJOCTaBII AOIYCK.

2. JlexypHbIi IIpernofaBaTeb JejaeT OTMETKY O BBITOJHEHHH JIaOOpaTOpHOi paboThI B XKypHaje CTy/IeHTa U B )KypHAJle y9IeTa BBI-
TIOJTHEHHBIX CTYAEHTaMH JIabOpaTOpHBIX paboT.

CTyZIeHT MOXKeT 3aIlUTUTE paboTy AeKypPHOMY IIPENOaBaTelio, MPOBOAUBIIEMY 3aHATHSA. CTyeHT, HE YCIIEBIIHH BBITOIHATE pado-
Ty Ha 3aHATHH, IPHUTJIAIIAETCS JUIS €€ BBIITOTHSHNUS TOBTOPHO.

3. JlabopaTtopHble palbOTHI, BBHINIOJHEHHBIE B TEUCHHE CEMECTpa, MPUHUMAET TOT IPENoAaBaTeNib, KOTOPBIA MPOBOAMI 3aHITHS C
IpYIINOi B TeYEHUE ceMecTpa. B ciydae oTCYTCTBHS MO yBaKUTENbHOW MPUUYMHE 3TOTrO MPENoJaBaTelis Ha 3aUeTHOM Hezele, 3a4eT
1o 1abopaTopuy NpUHUMAET JIeKTop. [Ipu oTcyTCTBUM JIeKTOopa — 3aB. Kadeapoil.



4. Bo Bpems npoBeieHHs J1a00paTOPHBIX PadOT yueOHO-BCIIOMOTaTeNbHBIHN MepCcoHal Ja00paTopuu padoTaeT HoA PyKOBOACTBOM Be-
IYIIUX 3aHSATUI MpernoaBarene u 3aB. 1abopaTopusiMu.

11.6. MeTroauuyeckue yKa3aHus VIl CTy€HTOB

ITo moaroToBKe K JeKINOHHBIM 3aHITHIM

W3yyeHne AuMCHMIUIMHBI TpeOyeT CHUCTEMAaTHYECKOTO M MOCIIE0BATENILHOTO HAKOIUICHUS TEOPETHYECKUX 3HAHUM,
CJIE/IOBATENILHO, POITYCKH OT/AEJIBHBIX TEM HE IMO3BOJIAIOT ITyOOKO 0CBOMTH npeameT. CTyJeHTaM He00X0IUMO:

1. mepen Kaxa0i JIeKIUei mpocMaTpuBaTh pabouyro NPOrpaMMy JUCHHILUINHb;

2. mepeq cileAyole JeKueld Heo0X0IMMO TPOCMOTPETh MO KOHCIIEKTY MaTepuall MpeabLIyIeH.

ITpu 3aTpysHEHNSAX B BOCIPHATHH MaTepHalia CIEAyeT OOpaTUTHCS K OCHOBHBIM JIMTEPATYPHBIM MCTOYHHKaM. Ecin
pa3oOpaTsCsi B MaTepHaie HE YAaIOCh, HEOOXOOMMO OOpaTHUTHCS K JIEKTOPY WM K IIPENOJaBaTeNl0 HAa MPAaKTHYCCKHX
3aHATHAX. He ocTaBmsiiTe «OenbIX MATEH» B OCBOCHUH MaTepraial

IIo padGore ¢ 1uTepaTypoit

B paboueil mporpamMme AWCIUILIMHBI TIPEICTAaBICH CIHUCOK OCHOBHOH W IOMOJMHHUTENLHOW JHUTEPaTypsl — 3TO
Y9eOHUKH, Y4eOHO-METOAWYECKHEe I0COOMs WM YyKazaHus. JlomoimHWTENbHAs IuTeparypa — Yy4eOHWKH, MOHOTpaduH,
COOpPHMKH Hay4YHBIX TPY/OB, )KypHAJIbHBIC M Ta3€THBIC CTAThH, Pa3JIMYHbIC CIPABOYHUKH, SHIMKIONEANH, HTEepHET-pecypehl.

JIrobast opMa camMocTOATENbHOW pabOTHl CTyAEHTa (MOATOTOBKA K CEMHUHAapCKOMY 3aHATHIO, JIOKJIAany M T.IL.)
HAYMHAETCSl C W3YYEHUS] COOTBETCTBYIOLIEH JMTEpaTyphl Kak B OMOIMOTEKe / 3JIEKTPOHHO-OMOIMOTEYHOH cUcTeMe, TaK U
Joma. I/I3y‘I€HI/Ie YKa3aHHbIX UCTOYHUKOB PAaCHINPACT I'PaHUIbI IOHUMAaHWA NpeaMeTa JUCHUITIUHBI.

ITpu pabote ¢ nuTEepaTypoil BHIAEISIOTCS Clienyomne Buabl 3anuceil. KoHCIeKkT — kpaTkas cxemaTudeckas 3aIuch
OCHOBHOT'O COACpKaHUA Hay‘lHOﬁ pa60T1>1. LICJ'ILIO SABJIACTCA HE NEPCIUCBIBAHUE NMPOU3BCACHUA, a BBIABJICHUE €0 JIOTUKH,
CHCTEMBI JOKa3aTeJIbCTB, OCHOBHBIX BBIBOJIOB. XOPOIIMH KOHCIIEKT JOJDKEH COYETaTh IOJIHOTY H3JIOKEHHUS C KPaTKOCTBIO.
[{utaTa — TOYHOE BOCIIPOM3BEICHUE TEKCTA. 3aKII0YACTCSl B KaBBIUKH. TOYHO yKa3bIBAETCSI CTPaHMIA NCTOYHHKA. Te3HChl —
KOHIICHTPUPOBAHHOE M3JIOKCHUE OCHOBHBIX MOJIOKCHHH MPOYUTAaHHOTO MaTepuasia. AHHOTAILUS — OYE€Hb KPAaTKOe M3JIOKEHNE
CoZIeprKaHuUs MPOUNTAHHOM padoThl. Pe3tome — Hanboee oOmmue BEIBOBI U MOJT0KEHHS pabOThI, €€ KOHIENTYaIbHbIE HTOTH.

11.7. OcoGeHHOCTH OPraHU3ALUU 00Pa30BATEIbHOIO MpoIecca /sl HHBAIHIOB M JIMI] ¢ OTPAHHYeHHBIMH BO3-
MOKHOCTSIMH 3/10POBbSI

[Ipodeccopcko-npenoaaBaTeIbCKuil COCTaB 3HAKOMUTCS ¢ MCHXO0JI0T0-(HU3UOJOTHYCCKIMH OCOOCHHOCTSIMU 00yuYa-
IOIUXCS MHBAJIMIOB U JIUI C OIrPaHUYCHHBIMUA BO3MOKHOCTAMU 300POBbs, UHANBUAYAJIbHBIMU NpOrpaMMaMn pea6I/IJ'II/ITaHI/II/I
UHBAJIUAOB (MpH Hanu4duu). [Ipn HE0OOXOAMMOCTH OCYIIECTBISAETCSA JOMOJHUTENbHAS MOAEpKKa MpernojaBaHus MCUXO0J0ra-
MU, COIUAaJIbHBIMH pa6OTHI/IKaMI/I, MpomeaAmruMH MOATOTOBKY aCCUCTCHTaMU.

[pexamnonaraercst KCMONB30BaTh COLUAIBHO-aKTHBHBIC U Pe()IEKCUBHBIE METO/IbI 00YYEHHS, TEXHOJIOTHH COLIUOKYJIb-
TypHOU peadMIINTANU C IETIhI0 OKa3aHHS IIOMOIIH B YCTaHOBICHHUHU ITOJTHOIICHHBIX MEKITHYHOCTHBIX OTHOIICHUH C APYTUMH
CTYICHTaMH, CO3JJaHHH KOM(OPTHOTO IICHUXOJIOTHYECKOTO KIMMaTa B CTyAeH4YecKoil rpymre. [Tonbop 1 pa3paboTka yueOHBIX
MaTEepHaJIOB MPOU3BOIATCS C YIETOM IPEAOCTABICHHS MaTepHala B Pa3IMIHbIX (opMax: ayIquaabHOM, BU3yallbHOU, C HCIOTb-
30BaHHEM CICIHANBHBIX TEXHIYECKUX CPEICTB U HHPOPMAITMOHHBIX CUCTEM.

OcBoenne muctrUIHHBL TunaMu ¢ OB3 ocymecTBIseTCS ¢ UCTIONB30BaHUEM CPENICTB OOYYEHHUS O0IIEro W CHeIHab-
HOTO Ha3HaYeHHS (TIEPCOHATBFHOTO M KOJUICKTHBHOTO HCIIOJIB30BAHU).

Hus crynenrtoB ¢ OB3 mpenycmarpuBaercsi AOCTyIHAss Gopma MPeIOCTaBICHHUS 3aJaHUil OICHOYHBIX CPEJICTB, a
HUMCHHO:

e B IIEYaTHOM MIIM 3IIEKTPOHHOM hopMe (U1 JIUI] ¢ HApyIICHUSIMHU OMOPHO-ABUTaTeILHOTO anmapara);

e B nevyatHoW (opme WM 3NIEKTPOHHOH (popMe ¢ yBEIMYEHHBIM MIPU(TOM M KOHTPACTHOCTBIO (IUIS JIMIL C
HapyIIEHUSIMU CITyXa, PeYH, 3peHHU);

®  METOJOM YTCHHUS aCCHCTCHTOM 3aJ[aHuUs BCIYX (UL JIUI] C HAPYIICHISIMA 3PCHUS).

e JlaGopaTopHbIe pabOTHI BRIIOTHSIOTCS METOIOM BEIYUCIUTEIIEHOTO DKCIIEPUMEHTA.

e CryneHTaM ¢ MHBaIHIHOCTHIO YBEIMYUBACTCS BPEMs HA MOATOTOBKY OTBETOB Ha KOHTPOIBHBIC BOIIPOCHL.
Jiis TakWX CTyIEHTOB NpEeAyCMaTpHBaeTCs MOCTymHas (Qopma MpeIOoCTaBICHHS OTBETOB HAa 3a/JaHU, a
HAMEHHO:

MUCBMEHHO Ha OyMare WJin HabOpoM OTBETOB Ha KOMITBIOTEpE (IUIS JIUI] C HAPYIICHUSAMU CITyXa, PEUn);
BBEIOOPOM OTBETA M3 BO3MOXKHBIX BAPHUAHTOB MPH TECTUPOBAHUU C HCIIOJIH30BAHUEM YCIyT aCCHCTEHTa (IS
JIUII ¢ HAPYIICHUSAMH OIIOPHO-/IBUTATEIBHOTO anapara);

e  YCTHO (IUI JIMII C HAPYIICHUSMH 3pSHHS, ONIOPHO-ABUIaTEIHHOTO aIapaTa).

[Tpu HEOOXOAMMOCTH sl OOYUAIONIMXCSl ¢ MHBAIMIHOCTHIO MPOIIEypa OLNEHUBAHUS PE3yJIbTaTOB 00YYEHUS MOXKET
MIPOBOAMUTHCS B HECKOJIBKO JTAIOB.

12. YYEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUE JUCHUIIJINHbBI

WHdopMannoHHyI0 MOJIepKKY OCBOSHMS TUCLHUILIMHBI OCYIIECTBIsieT Onbianoreka MHcTtuTyTa, KOTOpas obecredn-
BaeT 0Oy4arolIMXcs OCHOBHOW y4eOHOH, y4eOHO-METOANYECKOW M Hay4HOH JIMTepaTypod, HEOOXOIUMOM Ul OpraHU3aluH
00pazoBaTenbHOro mpolecca 1o aucuumunae. Oommii 00beM MHoroorpacieBoro ¢gonga Ha 01.03.2021 r cocraBnser Goinee

405 000ok3.
Bubimoreka pacmonaraeT y4eOHOH, y4eOHO-METOAMIECKON U HAyYHO-TEXHUYECKOH TUTepaTypoil B popme medaTHhIX



Y JJICKTPOHHBIX M3JIaHWH, a TaKKe BKIOYACT O(UIMAIBHBIC, CIIPABOYHO-O0MOIHOrpaduueckue, Crienuaai3upoBaHHbIe OTede-
CTBEHHbIC M 3apyOeKHbIC IepHoauueckre U MH(popMannoHHbIe H3JaHus. bubimoTeka obecrieunBaeT AOCTyN K Mpodeccro-
HaJIbHBIM 0a3aM JaHHbBIX, HHPOPMAIIMOHHBIM, CIIPABOYHBIM U IIOMCKOBBIM CHCTEMaM.

Kaxnaplit oOyuatomuiicst obecrieueH cBOOOIHBIM TOCTYIIOM U3 JII000H TOYKH, B KOTOPOW MMeeTcs JOCTyn K cetu WU H-
TEpHET U K AJIEKTPOHHO-0nOnmmoreuHoit cucteme (OBC) UHcTuTyTa 1 Y HUBEpCUTETa, KOTOPasi COAEPKUT Pa3IHYHbIe W3IaHUs
M0 OCHOBHBIM H3Y4YaeMbIM JUCHHUIUIMHAM M C(OPMHUpPOBAaHA IO COIVIACOBAHHUIO C IpaBooOyiafaTelssMU yueOHOH M y4eOHO-
METOJIMYECKOM JTUTEPATYPHI.

[NonHBI IEpedeHb 3MEKTPOHHBIX HH()OPMAMOHHBIX PECYPCOB, HCHOIb3YEMBIX B IIpoLiecce 00yUeHMs, TPEACTABIICH B
OCHOBHOI 00pa30BaTeIBLHOM MPOrpamMMe.

12.1. IlepevyeHb OCHOBHO U 10NOJIHUTEIbHOM JUTEPATYPbI, HEOOXOAMMOH /IS OCBOEHUSI I CUMIJIMHbBI

OcHOBHas JMTeparypa Pexum nocryna O0ecne4eHHOCTh

O-1.. Kacarkun A. I'. OCHOBHBIE TIPOLIECCHI H
anmnapartbl XUMHYECKON TeXHONOTUH, 10-0€ U3M. - | Bugmmorexa HU PXTY Ja
M.:000 T Anbsiac, 2004, -753c.

0O-2. . ITaBnos K. ®@., Pomankos I1. I'., HockoB A.

A. IIpumeps! U 3a/1a4u IO KypCy IPOILIECCOB U
anmnapaToB XUMHYECKON TexHojoruy, 11-oe u3m. -

.M.: 000 «PycMemuaKoncant», 2004. - 576 c.

bubnnoreka HU PXTY Ja

0O-3 OCHOBHBIE MPOLIECCHI U aNMapaThl XUMHUYE-
ckolt TexHoJsioruu. [Tocobue mo mpoeKTHpo

Banwuto. [Tox pexn. FO. U. IsitHepckoro. -
M. : Xumus, 1983. - 272 ¢., 1991. 496 c.

Bubnuorexka HU PXTY Ha

0) AOMOJIHUTEIbHASA JIUTEpaTypa

OcHOBHast JIMTepaTypa Pexum roctyma ObecrnedeHHoCTh

J-1. ®areera H.B., Jlo6posenko B.B u ap. ['un-
pomexaHndeckue nponeccsl. CoopHuK radbopa-
TOPHBIX pa 6ot /I'OY BIIO PXTY um. [I.W. | BuGmmorexa HU PXTY Ja
MemnneneeBa, HOBOMOCKOBCKHI HHCTUTYT (U~
air), HoBOMOCKOBCK, 2008. - 48 c.
J-2. . ®ateera H.B., [lo6poeenko B.B u mp. mpo-
LIECCHI M aNNapaThl XUMUYECKOH TEXHOJIOTHH.
JlabopaTopHBIlf TPaKTHKYM IO TEINIOOOMEHHBIM
npoueccam /I'OY BIIO PXTY um. JI.11. Menpe-
neeBa, HOBOMOCKOBCKHM HHCTUTYT ((unuan),
Hosomockosck, 2009. — 76 c.
11-3. ®areesa H.B., Memepsaxos I'.B. u np. IIpo-
LIECCHI U alMapaThl XUMUIECKOH TEXHOJIOTHH.
JlaGopaTopHBIli MPAKTUKYM IO MacCOOOMEHHBIM
npoueccam. /TOY BIIO PXTY um. J[.U. Menpe- | bubmorexa HHPXTY Ha
neeBa, HoBoMockoBckuii MHCTUTYT (pumman),
Hosomockosck, 2010.—92 c.

bubnunoreka HU PXTY Ja

12.2. NudopmanuorHble U HHGOPMALMOHHO-00pa30BaTeIbHbIE Pecypchl

Ipu OCBOCHUH IHMCIAILTHHBI CTYICHTHI JODKHBI HCIIOIB30BATH HHPOPMAIIHOHHBIC ¥ HHPOPMAIIMOHHO-00pa30BaTebHbIe
PECypCHI CIIEAYOIINX MOPTAIOB U CAHTOB:

1. Uudopmarmonnas cucteMa «EnuHoe oKHO jocTyma K oOpasoBaTebHbIM pecypcam». URL: http://window.edu.ru/ (ma-
Ta oOpamenus: 11.06.2022).

2. HudopmaumonHo-npaBoBoii cepeep «Koncymprantllmoc» —URL:http://www.consultant.ru/ (mara oOGpateHus:
11.06.2022).

3. UHTYUT. HauyonansHblid oTKpbITHI yHUBepcuTeT. URL: https://www.intuit.ru/ (nara obpamienus: 11.06.2022).



http://window.edu.ru/
http://www.consultant.ru/
https://www.intuit.ru/

4. bubnmmorexa HoBomockoBckoro uactutyTa (prnnana) Poccuiickoro XMMHKO-TEXHOJIOTHYECKOTO YHUBEPCUTETA HM.

J.U. Menpneneena. URL:

http://irbis.nirhtu.ru/ISAPI1/irbis64r_opak72/cgiirbis_64.d117C21COM=F&I121DBN=IBIS&P21DBN=IBIS (xara obparie-
Hust: 11.06.2022).

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

VYueGHbIe ayAUTOPHU JUTsl IPOBEICHUS 3aHATHH JISKIIMOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA, TPYNIOBBIX ¥ HHIH-
BUIyaJIbHBIX KOHCYJIBTAIHH, TEKYIET0 KOHTPOJIS U IIPOMEXYTOYHOH aTTECTalllH, a TAKKe MOMEIICHHUS UL CaMOCTOSATEILHOM
paboThl 00YYAIOMMXCSl, OCHALIEHHBIC KOMITBIOTEPHOIH TEXHHKOW C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTh «MHTepHeT» 1 obec-
HEYCHHBIE IOCTYIOM B DJIEKTPOHHYIO MH()OPMAIOHHO-00pa3oBaTelbHyto cpeny WHCTHTYTa, TIOMEIUECHUs Ul XPaHCHUS H
PO UIAKTHIECKOTO 00CITy)KUBaHHA yIeOHOTO 000pyIOBaHUS

VYueOHble ayIUTOPUH Ul IPOBEICHUS 3aHATHI JIEKIIUOHHOTO THUIIA, 3aHATHH CEMHHAPCKOTO THIIA, IPYIIIOBBIX U WHIIH-
BUJIyaJbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJISI M MPOMEXKYTOYHON aTTeCTalluy, & TAKIKE TOMEIIEHHUS sl CAMOCTOSITEIILHOM
paboTsl 00y4aronMxcs, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOJKIIIOUEHHS K ceTH «HTepHeT 1 obec-
MIEYEHHBIE JIOCTYIIOM B BJICKTPOHHYIO MH(OpPMalMOHHO-00pa3oBaTebHy0 cpeny MHCTHTyTa, MOMEIIeHHs Ul XpaHeHUs U
npoduIaKTHYECKOTro 00CITyKUBaHHS Y4eOHOT0 000py10BaHHS

VYueOHble ayIUTOPUU Il IPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIIA, 3aHATHH CEMUHAPCKOTO TUIIA, TPYIIIO-
BBIX U MHJIMBUAYaIbHBIX KOHCYJIbTALUN, TEKYIIIETO KOHTPOJIA U IPOMEKYTOUHOM aTTeCTalllH, a Tak)Ke TIOMEIIeHUs
IUIS CAaMOCTOSITETIbHOM paboThl 00y4JarOIKXCsl, OCHAILICHHBIE KOMITBIOTEPHOW TEXHUKON C BO3MOKHOCTBIO TIOAKIIIO-
yeHus K ceTu «MHTepHeT» 1 obecreueHHbIe JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALMOHHO-00Pa30BaTEIbHYIO CpEIy
HHctuTyTa, NOMEIeHus 7151 XpaHeHHs ¥ MPOQUIIAKTHIECKOT0 00CTYKMBaHUS Y4eOHOTO 000py10BaHUS

IIpucrnocodaeHHOCTh TOMelte-
HanmeHoBaHMe CrienUaIbHBIX .
MIOMEIICHUH 1 TOMEIIeHUH OCHaIIEHHOCTH CIIeNUATBHBIX TOMEIEHHH 1 OMEIEHHUH ISl CAMOCTOSITEIIbHON HHH ZTL HCTIOMIB3OBAHNMA HHEA-
o JIMJaMH U JIMLAMHU C OTPaHu-
JIJIsI CaMOCTOSTENILHOM pado- paboTs
b1 YEHHBIMU BO3MOXKHOCTSMH
3J10POBBSI

JlexunonHast ayguropus 425 Y4eOHbIe CTOIB, CTYJIbS, JOCKA, MEJ HET
(kopmyc 2)
AyIauTopus JUis IPOBEICHUS YueGHBIe CTOIIBL, CTYJIbS, TOCKA, MEJl HET
3aHATUI CEMHUHAPCKOT0 THIIA.
425(xopiyc 2)
Ayauropus Juis KypcoBOro KomneroTepHslii kacc
MIPOCKTUPOBAHHUS (BBIIOJIHE- HET
HHS KyPCOBBIX paboT) 3 sTax,
xopric Ne4
AynuTopus A TPYIIOBBIX U | YueOHBbIe CTOJIBI, CTYJIBS, JOCKA, MEI
WH/IMBUyaJIbHBIX KOHCYJTb-
TalMi 00yyaromuxcs HET
AynuTopus AJst TEKYLET0o YueOHbIe CTOJIBI, CTYJIBS, JOCKA, MEIT
KOHTPOJISL U IPOMEXKYTOTHOU HET
arrectaimu ayn. 425
Jla6oparopus I'uapaBauku 1) nmaGopaTopHasi «YCTaHOBKA U3Y4EHHs TIOJII CKOPOCTEi»; 2) mabopaTopHas ycTa-
(xopmycNe5) HOBKa «YpaBHeHHe bepHymmm», 3) maboparopHasi yCTaHOBKA T'HIPOJMHAMUYECKIE

COIPOTUBIICHUS TI0 JJIMHE TpyOorpoBoaa; 4) nadoparopHas ycTaHoBKa «Vcreuenue HET

JKUAKOCTEH U3 OTBEPCTHH U HACAIKOBY.
Mexxkadeapanbras n1abopa- 1) naGoparopHasi yctaHOBKa «AOcopOimsy»; 2) nmabopaTopHas ycraHoBKa «Beimap-
Topust «Terto- Ka», 3) naboparopHas ycraHoBka «CyIlika B KHIISIIIEM clioe» 4) sabopatopHas ycra-
MaccOOOMEHHBIX MPOLECCOB HOBKa «Pektrdukammsy». HET
(koprycNeS)

* ZIJ'ISI WHBAJIMAOB U JIUI C OTPAHWUYCHHBIMH BO3MOXHOCTAMU 310POBbA €CTh BO3MOXKHOCTH IPOBOJUTH JICKIIMOHHBIC 3a-
HATUA U 3aHATHA CEMHUHAPCKOI'0 THUIIA Ha 1-BIX 3TaXkax y‘le6HLIX KOpITyCOB. Bose BXOAHBIX aBepeﬁ B y‘le6HBI€ Kopmyca ycra-
HOBJICH 3BOHOK B JCKYPHYIO COTPYIAHHUKY. HpCHYCMO’I‘peHH IIUPOKUE JABCPHBIC MPOCMBI. Hmerores CcriequaJInu3npOBaHHbIC
KaOMHETHI JIIsL CaMOCTOSTEILHOU K HHHHBHHY&HLHOﬁ pa6OTI)I, ocHamennsie I1K.

TexHnuyeckue cpeacTBa 00y4eHns, cJayKalue VISl IpeAocTaBIeHUs y4eOHoH HHPopManuu 601bII0H Ay AUTOPHHA

HoyTOyk ¢ BO3MOXXHOCTBIO ITPOCMOTpPA BUJIEOMATEPHAIOB M IIPE3EHTAINH, ¢ HEOTPaHWYEHHBIM A0CTyroM B MHTep-
HeT, kK OBC, a1ekTpoHHBIM 00pa3oBaTebHBIM ¥ MH(POPMAIIMOHHBIM pecypcaM, 0a3e JaHHBIX JIEKTPOHHOTO Karajiora MHcru-
TyTa, CUCTEMe ympaBlieHus yueOHbIME Kypcamu Moodle, yueGHo-MeToanueckum Matepuanam. [Ipoekrop.

ITporpaMMHoOe ofecrieueHne

1. Oneparmonnas cucrema - MS Windows 7, 6eccpounas nurieHsus B pamkax moanucku Azure Dev Tools for Teaching
(6eBrmit Microsoft Imagine Premium (6eiBummii DreamSpark - The Novomoskovsk university (the branch) - EMDEPT -



http://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.dll?C21COM=F&I21DBN=IBIS&P21DBN=IBIS
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897

DreamSpark Premium http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-
0030487d8897. Homep yuetHoit 3armcu e5: 100039214))

2. MS Word, MS Excel, MS PowerPoint u3 nakera MS Office 365A1 pacnpoctpansiercst o JUICH3UEN B paMKaXx IO/
mucku Azure Dev Tools for Teaching (6siBmmit Microsoft Imagine Premium (6siBiuii DreamSpark - The Novomoskovsk
university (the branch) - EMDEPT - DreamSpark Premium
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5al10ad-c98b-e011-969d-0030487d8897. Homep yueTHOM
sammucu €5: 100039214))

3. Apxusarop 7zip (pactpocrpansercs mox smnersueit GNU LGPL license)

4. Adobe Acrobat Reader - TTO Acrobat Reader DC u MoGmibHOe nprtoxerue Acrobat Reader sBistrorest GecruiaTHBIMA
W JOCTYyNHBI JUIA  KOpropaTHBHOTO  pacmpoctpanerns  (https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-
distribution.html).

Bpaysep Mozilla FireFox (pacnpoctpansiercs noa nunensueit Mozilla Public License 2.0 (MPL))

IleyaTHBbIe U 2JIEKTPOHHBIE 00pPa30BaTeJbHbIC H HH(POPMALMOHHBIE pecypChl:

WudopmanmoHHO-METOANYECKUE MaTepualibl: y4eOHble TOCOOHs MO JAUCUMIUIMHE; pa3gaTOYHbI MaTepual K pasje-
J1aM JIEKIIMOHHOTO Kypca;

DJeKTpOHHBIE 00pa3oBaTeNbHbIE PECYPCHI: yueOHO-METOUuYecKue pa3paboTKU B AJIEKTPOHHOM BHUJIE; CIIPABOYHBIE
MaTepHajbl B IEYATHOM U 3JICKTPOHHOM BH7E; KadeapanbHas ONOIHOTEKa SJCKTPOHHBIX H3IaHHH.
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