MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTb: 13.04.03 DHepreTnyeckoe MalIMHOCTPOEHUE

HaunmeHoBaHue 06p330BaTeJI])H0]71 nporpamMmmabl: 3HepreTI/mec1me YCTaHOBKH HA OPraHU4Y€CKOM U SI/ICPHOM
TOIVIMBE

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
METO/bI BAHINTHI OKPYXAIOIIENU CPEbI

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Ui

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemecTp - 4,

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

3 cemecTp - 32 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
PacdeTrHo-rpaguyeckas padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

MockBa 2026




NPOI'PAMMY COCTABUII:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
Seoonasadt! Bnageneyu Pocnsikos I1.B.
[IpenomaBaTelib * Mol ¢ NaerTbnratop R9593e971-RoslyakovPV-3c¢5b725 I1.B. PocnskoB
COI'TACOBAHO:
e MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
- CseneHva o snagensuye L3N M3K
PYKOBO,I[I/ITCJ'II) o il Bnaaeneu NnnewaHos K.A.
00pa3oBaTeILHOM MPOrpaMMbI Moyt ¢ Waenmugmarop ___R002€D276-PleshanovKA-9092810 K.A. IInemanos
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»
o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKaromeHu Bnapeney MnewaHos K.A.
kadenpoi Waermaguraton 002eb276-PleshanovKA-9092810 K.A. Ilnemnranos




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
ILeab ocBoeHMs AMCHUILVIMHBI. V3yueHHe 3KOJOIMYECKH YHMCTBIX TEXHOJIOTUH HCHOJIb30BAHUS
opranuueckoro toruiisa Ha TOC.

33[{3‘11/1 AUCHHUITIMHbI

- U3y4YEeHHE IPUPOJAOOXPAHHOIO 3aKOHOIATEIbCTBA U HOPMAaTUBHBIX JOKYMEHTOB,
pEryIaMEHTUPYIOUIUX PUPOIOOXPAHHYIO AeATENbHOCTh Ha TOC;
- OCBOEHHE IIPOIIECCOB 00pa30BaHMUS U MOIaBJICHUS BPEIHBIX IPUMECEH MpH CXKUTaHUU

OpTraHU4Y€CKUX TOILIHNB,

- IPUOOPETEHNE 3HAHUH O COBPEMEHHBIX CIIOCO0aX CHIDKEHUS 3arps3HEHHsI aTMOC(EPHOTO
BO3AyXa JbIMOBbIMU razamu TOC;

- hopmupoBaHUE MOHUMAHUS B3aUMOCBSI3H TEXHUYECKUX M MMPOCKTHBIX PEIICHUN C TEXHUKO-
SKOHOMHUYECKHMH M IKOJIOTUUYECKUMH TIOKA3aTeIIMU PabOThl 000PY0BaHUS;

- IPUOOPETEHNE HABBIKOB PACUETOB BPEIHBIX BEIOPOCOB B aTMOC(hEpy C ABIMOBBIMU T'a3aMH

KOTJIOB.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl oﬁyqemm 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-1 CrocobeH k
MIPOEKTHO-
KOHCTPYKTOPCKOM
eI TEIILHOCTH B
SHEPreTHYECKOM
MaIIHHOCTPOSCHUHN

N /1-4nx-1 [Ipuaumaer
000CHOBAHHBIE TEXHUUECKHE
peleHus npu
IIPOEKTUPOBAHUU O0BEKTa
npodeccuoHanbHOMI
JIESITEIIBHOCTH C YU4ETOM
obecrnieueHns HaJeKHOCTH U
HKOJIOTMYECKOM 0€30acHOCTH

3HaThb.

- DKOJIOTUYECKH Oe30MacHbIE TEXHOIOIHU
CXXUT'aHUA TOIIJIUB,

- MCTOJbI NBJICOYHUCTKHU IIPOAYKTOB
CropaHusa u 00J1acTu ux IIPUMCHCHUS -,

- MCTOJbI I'a3009YUCTKHU ITPOAYKTOB
CropaHusa u 00J1acTu ux IIPUMCHCHUS.

YMETB:
- BBINIOJIHATDH PacU€Thl SMUCCUU BPEAHBIX

BELIECTB C MPOIYKTaMH CTOpaHuUs
OpPraHMYECKUX TOIUJIMB.

PIIK-10 Criocob6en k
Hay4YHO-HCCJIEA0BATEIbCKOMN
JeATEIbHOCTH B
DHEPIETUYECKOM
MalIMHOCTPOEHUHU

N /1-3prik-10 CocTaBiser
3aKJIFOUCHHE 10 PE3YIIbTaTaM
HAYYHBIX UCCIICTOBAHUM

3HaATh.

- BUJbI BPECAHBIX BCIICCTB U MCXAHU3MbI
nux 06p330BaHI/15[ IIpH C)KUT'aHUU TOIIJIMB
OHEPICTUUCCKNX YCTaHOBKAX.

YMETh:

- IPUHUMATh U 00OCHOBBIBATh PELICHUS 110
BHEJJPEHUIO BO31lyXOOXPAaHHBIX
TEXHOJIOTHI PU UCTIOIb30BaAHUH
OpPraHMYECKUX TOIUIMB B SHEPT€TUYECKUX
ycraHoBkax Ha TOC.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOW mpodeccHOHaIbHON 00pa30oBaTEIbHON MpOrpaMMe

DHepreTudyeckue yCTaHOBKHM Ha OpraHuueckoM u simepHoM ToruimBe (manmee — OIIOII), nampaBieHus
noarotoBku 13.04.03 DHepreTuueckoe MallTMHOCTPOSHUE, YPOBEHb 00pa30BaHUs: BbICIIIEEe OOpa30BaAHUE -

MarucTparypa.

basupyercs Ha ypoBHe BbIclIero o0pa3oBanus (0akaiaBpuaT, ClIEHUAIUTET).




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HCOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOHN KBATM(PUKAIIMOHHON paOOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 BBenenue. DHepreruka 20 3 8 - 8 - - - - - 4 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
U OKpY’Karolljas cpena. IToBTOpEHHEe MaTepuaa Mo pasaety
Hopmuposanue u "BBeneHne. JHEpPTreTHKa U OKpYyKarolas cpea.
peryiupoBaHue HopmupoBaHue U peryinpoBaHue BpeIHbIX
BPEHBIX BEIOPOCOB B BBIOPOCOB B aTMochepy. MexaHn3Mbl
aTMocdepy. 00pa3oBaHust BPEAHBIX BEIIECTB MPU CKUI'AHUH
MexaHu3mel oprannueckux Torns Ha TOC U B KOTEIbHBIX"
00pa3zoBaHMs BPEAHBIX Il0020mo6Ka K npaKmu4eckum 3auAmuam:
BELLECTB NPU COKUTAaHUHI W3yuenue Matepuana no paszaeny "Baenenue.
OpPraHUYECKUX TOIUIUB DHepreTuka M OKpyXXaromias cpesa.
Ha TOC u B KOTEJIBHBIX HopmupoBanue u peryaupoBaHue BpeIHbIX
1.1 | BBenenwme. DHepreTHKa 20 8 - 8 - - - - - 4 - BBIOpOCOB B aTMochepy. MexaHn3Mbl

Y OKpY’KaroIas cpesa.
HopmupoBanue u
peryiaupoBaHue
BpEIHBIX BEIOPOCOB B
atMocdepy.
MexaHu3Mbl
00pa3oBaHUs BPEIHBIX
BELLECTB MPU COKUTAaHUHU
OpraHUYeCKHUX TOILIIUB
Ha TOC u B KOTEIbHEBIX

00pa30BaHus BPEIHBIX BEIIECTB MPU COKUTAHUHT
oprannueckux Torine Ha TOC u B KOTEIbHBIX"
MIOJITOTOBKA K BBIMOJHEHHIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATUAX

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
"BBeaenue. DHEpreTUKa U OKpysKarolas cpea.
HopmupoBanue u peryaupoBaHue BPeIHBIX
BBIOpOCOB B atMochepy. MexaHn3Mbl
00pa3zoBaHust BPEIHBIX BEIIECTB MPHU CKUT'AHUH
opranndeckux Torine Ha TOC U B KOTEIHHBIX"
H3yuenue mamepuanog numepamypusix

UCMOUYHUKOB.
[1], m1.1, m1.3, m.2
[4], c. 12-32




2 Croco0bI CHIKEHHS 32 16 IToozomoeka Kk mekywemy KOHmMpoJiio:
BPEIHBIX BEIOPOCOB Ha [oBTOpenue maTepuana mo pasaeny "Crocoost
cranuu (pakeIbHOro CHIDKCHUSI BPEIHBIX BEIOPOCOB HA CTAINH
C)KMTaHUs TOILJINB (hakenbHOTO CKUTaHUS TOILUTHB"
2.1 Cr1oco0BI CHUIKEHMS 32 16 Iloozomoska K npakmuy4ecKum 3aHAmuam:
BpEIHBIX BEIOPOCOB Ha N3zydyenne marepuana mo pasgeny "CrnocoOst
cranuu (PpakeIT-HOTO CHIDKEHUSI BPETHBIX BEIOPOCOB HA CTAIHH
C)KMTaHUS TOILJINB (hakeNbHOTO CKUTAaHUS TOIUTHB'" IIOATOTOBKA K
BEITTOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATHAX
Camocmoamenvhoe uzyuenue
meopemuueckozo mamepuana: VI3ydenue
JTOTIOJTHUTEIBHOTO MaTepraia 1o pa3aey
"CrocoObI CHI)KEHHUS BpETHBIX BHIOPOCOB Ha
cTanuu (pakeabHOro CKUTraHMsI TOTIIHB"
H3yuenue mamepuanoe a1umepamypHvix
UCMOUHUKOG:
[1], cTp.190-283
[2],m.1.1.2, c. 15-30
3 Crioco0BI CHIIKEHMS 26 10 Iloozomoeka K mekyuwiemy KOHmMpPOio:
BPEIHBIX BEIOPOCOB Ha [ToBTopenue MaTepuana mo pasaeny "Crocoos
CTaIuU OXJIAXKIEHUS CHIDKEHHSI BPEIHBIX BRIOPOCOB HA CTAIHU
IIPOJYKTOB CrOpaHUsI OXJIaX/ICHUS IPOJTYKTOB cropanus”
3.1 Croco0bI CHIKEHHS 26 10 ITo0zomoeKa K npAKMUYECKUM 3AHAMUIM:
BPEIHBIX BEIOPOCOB Ha Nzydenne matepuana no pazaeny "CrnocoOs!
CTaIuU OXJIAXKIEHUS CHIDKEHHSI BPEIHBIX BRIOPOCOB Ha CTAIHU
MIPOAYKTOB CrOpaHUs OXJTaXICHUSI IPOYKTOB Cropanus” MoAroTOBKa
K BEITIOJTHEHHIO 3aJJaHAH Ha MIPAKTHICCKUX
3aHATHAX
Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOTHUTEIBHOTO MaTepralia o pasaery
"CriocoObl CHI)KEHHUS BPETHBIX BHIOPOCOB Ha
CTaIuM OXJIAXKICHUS IPOTYKTOB cropaHus'
H3yuenue mamepuanoe 1umepamypHuix
UCMOYHUKOG:
[1], ctp.307-329
[2], m.1.1.3, ¢.30-36
4 IIeeouncrka 22 10 Iloozomoeka Kk mekywemy KOHMpoOio:
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JABIMOBBIX I'a30B

4.1

IIpeouncTka
JIBIMOBBIX Ta30B

22

10

[ToBTOpEHUEe MaTepuaa mo pasaeny
"[1pII€0UYNCTKA JLIMOBEIX Ia30B"
IloozomosKka K npaKkmuuecKum 3aHamusim:
Wzyuenne maTepuana 1mo pa3ueiny
"TIpITe0ouncTKa IBIMOBBIX Ta30B" MTOATOTOBKA K
BEITTOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATHAX

Camocmoameibnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEILHOTO MaTepHana o pa3aeny
"[1pII€0UYNCTKA JLIMOBEIX ra30B"

H3yuenue mamepuanog 1umepamypHslx

UCHOYHUKOGB:
[3], rnaBst 3-9, c. 20-73

CocTosiHue u
TEeHICHIINH B Pa3BUTHHU
BO3IYXOOXpaHHHBIX
TexHojiorni Ha TOC

5.1

CocTosHUC *
TEH/ICHINH B Pa3BUTHU
BO3IYXOOXpaHHHBIX
TexHoyoruii Ha TOC

Ilo0zomogKa K neKyuiemy KOHmpoio:
IToBTOpEeHue MaTepuana no pasaeny
"CocTosiHIE U TCHACHIIUH B Pa3BUTHH
BO3JIyXOOXpaHHHBIX TexHoJoruid Ha TOC"
Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpaUIecKoro
3a/1aHus BBIIOJIHSIETCS YEPTEX KOHCTPYKIIMH.
J171s1 BBITIOJIHEHUS YepTEeXeEN BBITTOJIHSIOTCA
MIpeIBapUTENIbHbIE PACYETh OCHOBHBIX
IoKa3aTtesel, KOTOphle YKa3bIBAIOTCS Ha
yeprexe. 3aJlaHue BBIOIHACTCS
VMHIMBUAYATBHO TI0 BapHaHTaM. B kauecTBe TeM
3ajaHMs IPUMEHSIOTCS clieayomue: Pacuer
BpEIHBIX BEIOPOCOB B aTMOC(EPY C IBIMOBBIMU
razaMu Kotja

1lo020mo6Ka K nPAKMUYECKUM 3AHAMUAM:
Wzyuenue Matepuana no pazaeny "CocrtosHue
Y TEHJICHLUHU B Pa3BUTHH BO3yXOOXPaHHHBIX
texHosoruit Ha TOC" moAroToBka K
BBITIOJTHEHUIO 3aJaHUH Ha TIPAKTHYECKUX
3aHITHIX

CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaery
"CocTosiHIE ¥ TEHACHITNH B Pa3BUTHU
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BO3yXOOXpaHHHBIX TexHojoruit Ha TOC"
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[1], cTp.284-289
[2], m.1.5, c.86-103

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 77.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM

npoektam/padoram; MKKII — unauBuayansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aeiaam
muctumuinael, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue. Dnepeemuxa u okpyscarowjas cpeoa. Hopmuposanue u peyiupoganue 8peoHbix
8b10poCo8 6 ammocghepy. Mexanusmvl 06pa308aHUsA BPEOHBLX 8EULECE NPU CHCULAHUU
opeanuyeckux monaug Ha TOC u 8 KomenbHblx

1.1. BBenenue. DHepreTrka u okpysxaroias cpeaa. HopmupoBanue u perysimpoBaHue BPEIHBIX
BEIOpOCOB B atMochepy. MexaHu3mbl 00pa3oBaHusl BPEIHBIX BEIIECTB IPH CKUTAHUN
oprannyeckux Tomms Ha TOC U B KOTEIbHBIX

Conepxkanuve AUCHUIUIMHBI U ee 3ajaud. OCHOBHBIC TOHSTHS U OMPEACNICHUS: OKpYXKarolas
cpena, Ouocdepa, 3arps3HEHUE OKpPYXKAIOIIEH Cpelbl, OXpaHa OKpYXalomlel cpeiabl, dKOJIOTus,
WH)XKCHEpHAsi JKoJiorus. B3aummonelictBue obOmiectBa u Ouocdepsl. Bzaumopeiicteue TOC ¢
okpyxkariei cpenoi. Bozaeiicteue TOC runpocdepy. HopmupoBanue cOpocoOB CTOYHBIX BOJI.
BozneiictBue TOC Ha atmocdepy. CBoiicTBa TOKCHYHBIX MPOJYKTOB CrOPAaHHs M MX BIHMSHHUE HA
JKUBbIE OpraHu3Mbl. BpeMs *U3HU U mpoiiecchl TpaHCchOopMaluu BPEeIHBIX BEIIECTB B aTMocdepe.
KonunuecTBeHHbIe MOKa3arenu BpeaHbix BeIOpocoB TOC B atmocdepy. Kiaccudpukanust BpeIHbIX
BbIOpocoB TOC B armocdepy. Kiaccel omacHOCTH (TOKCMYHOCTH) 3arps3HSIONIMX BEIIECTB.
HopmupoBanue kadectBa atmocdepHoro Bosznyxa. [IpenensHo momyctumsbie konmnentparnmn (I11K)
BPEIHBIX BEIIECTB B IMPU3EMHOM cioe. MakcumanbHO pazoBas u cpeanecytounas [IIK. Dddexr
CyMMaIlM{ BPEAHBIX BEIICCTB OJHOHANPABJICHHOTO JeHCTBUS. PerynmupoBanue BEIOPOCOB BPEIHBIX
BeniecTB B atMocdepy. [IpenensHo nomyctumsie BeiOpocs! (I1/IB) Bpeansix BemecTB B atMochepy
¢ yxomamumu razamu TOC. BpemenHo cornacoBanHble BbIOpockl (BCB). Texnuueckue
HopMaTuBbl BbIOpocoB. 'OCT P 50831-95, pernameHTHpYIOMIUNA yIENbHBIE BBIOPOCHI BPEIHBIX
BEIICCTB IS KOTEJIBHBIX YCTAHOBOK. YUET BPEIHOrO BO3JCUCTBHUS HA aTMOCHEPHBIH BO3IYX.
OtuetHocTh 10 Gopme Ne2-tn (Bo3ayx). bazoBeie HOpMaTUBHBIE IJIATHI 32 BBIOPOC B atMochepy
3arps3HSIONIMX BEHIECTB OT CTAIMOHAPHBIX M MEPEIBIKHBIX HMCTOYHUKOB. EMWHUIIBI M3MepeHUs
ra3o00pa3HbIX U TBEPIBIX MPOAYKTOB cropaHusi. YacTHble U CyMMapHbIe MMOKa3aTelu BPEIHOCTU
MPONYKTOB cropanus. [IpoaykTel cropanusi ra3000pa3HbIX, KHAKUX M TBEPIBIX OPraHUYECKUX
TOrIMB. MexaHu3mbl 00pa3oBaHus OKCHAOB azoTa. Monookcua NO, auokcun NO2 u reMHOKCH]T
N20O azora. Tepmuueckue, TOIJIMBHBIE M OBICTPbIE OKCHJBI a30Ta. BBIXOJ OKCHIOB a3zoTa B
3aBUCHMOCTH OT PEXKUMHBIX M KOHCTPYKIMOHHBIX MapamMeTpoOB TOMNOYHOrO Mpolecca M BUAA
ToruMBa. MexaHu3mbl oOpazoBaHusi cepructoro SO2 u cepnoro SO3 anrunpumon. {unamuka
Bbixoma SO2 u SO3 mo anuHe ¢akena U ra30BOro TpakTa. MeXxaHU3Mbl OOpa30BaHMS OKCHJIOB
yraepona CO u CO2. MexaHu3Mbl U yCIIOBUs O0pa30BaHUS MOJUIIUKINYECKUX apOMaTHUYECKHUX
yraeBonopoaoB [TAY (Gen3(a)nupeH u Apyrue KaHIIEPOTeHHBIE BEIECTBA).

2. Cnocobbl crudicenus 6peonblx 6blOPOCo8 HA cmaoul (DaxKeibHO20 CHCUSAHUSA MONIUE

2.1. CriocoObl CHUXEHHUS BPEJHBIX BEIOPOCOB Ha CTAMH (HaKeIbHOTO CKUTAHUS TOTTUB

BnusiHue coctaBa TomimBa M ycnoBUil ero cxkuranus. CrocoObl CHMKEHUS XHMHUYECKOTO
Hezjoxora TorauBa. OCHOBHBIE MOJIOXKEHHUS PACcYETa SMUCCUU BPENHBIX NPUMECEN NPU CKUTAaHUU
pa3ianuHbIX TOIIMB. CrocoObl M TEXHOJOTHH, CHI)KAIOIIKME BBIXOJI BPEIHBIX BELIECTB Ha CTAaJIUU
CKWTaHHUA  TOIUIMBA. TexHonoruyeckue (BHYTPUTONOYHBIE)  MeEpOnpuaTus. PexumHble
MeponpusTus. Masble u30bITKM Bo3ayxa. CoKUraHHe TOIUIMB C KOHTPOJUPYEMBIM YMEPEHHBIM
XUMHEJ0K0roM. Penmpkynsanus nmpoaykroB cropanus. Hecrexuomerpuueckoe coxuranue. Brpbick
BJIarM B 30HY ropeHus. KoHCTpykTuBHBIE MeponpuATHs. JIByX- M TPEXCTYNEHYaTOE CKUTAHHE.
BivsgHue KOMIIOHOBKM M THIIA TOpPEIOYHBIX YCTPOMCTB Ha BBIXOJ OKCHJIOB  a30Ta.
Mano3MHCCHOHHBIE TOPENIOYHBIE YCTPOHCTBA. MHOIOCTaIUHHOE CXKUTAHME.

3. Cnocobvi crudicenus 8pednvix 8b10POCO8 HA CMAOUL OXAAACOCHUS NPOOVKINOE C2OPAHUSL

3.1. CnocoObl CHUKEHUS BPEIHBIX BEIOPOCOB Ha CTAJIUU OXJIAXACHUS TPOJYKTOB CTOPaHUs



CriocoObl ¥ TEXHOJIOTUH OYHCTKU MPOAYKTOB CTOPaHMUS OT BPEAHBIX I'a3000pa3HBIX MpHUMeEcEi
Ha CTaJWM OXJIAXACHUS NpoaykToB cropanus. CenektuBHble HekaTanuTudeckuii (CHKB) nu
katanmtinaeckuii (CKB) meToasl BoccTaHOBICHHUS OKCHIOB a30Ta. CpaBHeHHE YPPEKTUBHOCTEH U
CTOMMOCTHBIX [IOKa3aTeleld pa3IMyHbIX METOJIOB TMOJABJICHUS OKCHIOB a3ora. CrocoObl
CEPOOUYHUCTKHU JILIMOBBIX razoB. Cyxoi croco0. Cyxol agauTuBHbBIN criocod. Mokpo-cyxoit croco6.
MOKpBIi H3BECTKOBBIN (M3BECTHSAKOBBIN) CIIOCOO0..

4. Hvireouyucmra 0blmMo8vix 2a308

4.1. IIbuieouncTKa JEIMOBBIX T'a30B

OcHOBHBIE ~ XapaKTEPUCTUKM M  TPUHIMIB  30JI0ylaBiuBaHug.  Kiaccuduxamms
3o0510ynoBuTeNel. MexaHndyeckue Ccyxue 30JI0yJIOBUTENH. biioku IUMKIOHOB U OarapeliHble
UKIOHBL.  Mokpeie 3omoyinoButenu. Ckpy0Oepsl ¢ koarymsaropom Bentrypu. TexHuxo-
9KOHOMHYECKUE XapaKTEepPUCTHKH MOKPBIX CKpyOOepoB. OnekTpodmibTpbl. IlpuHiun paboTsl
anekTpopmibTpa. OCHOBHBIE THITBI ANIEKTPOGUIBTPOB U HMX OCOOeHHOCTU. IlyTH moBbIIIeHHS
3¢ (deKTUBHOCTH paboThl 3IEKTPOPMILTPOB. CIOCOOBI CEPOOUUCTKU C HMCIIOJIb30BAHHMEM MOKPBIX
CKpyOOepoB u d31eKTpopuibTpoB. TkaHeBble (pykaBHBbIE) GWIBTPH. KOHCTpyKIHWs, NpHHIWT
paboThl ¥ TEXHUKO-IKOHOMHUYECKUE XapaKTEPUCTHKU PYKABHBIX (DUIIBTPOB.

5. Cocmosnue u meHoeHyuu 8 pazgumuu 8030YxX00Xpaunnbix mexnoarocuu Ha TOC

5.1. CocrosiHHE U TEHACHIMU B Pa3BUTHH BO31YXOOXPAaHHHBIX TexHonoruit Ha TOC

TexHOIOTUM CII0EBOTO CKUTAaHUS TBEPAOTro ToruBa. [lyTu pereHus: SKoJI0ruuecKux mpoosieMm.
KOHCTpYKIIMM KOTJIOB C UUPKYJIUPYIOLIIUM KHUIISIIUM CJIOEM, HUX TEXHHKO-d3KOHOMHUYECKHE H
HKOJOTUYECKUE XAPAKTEPUCTUKU. AHAIU3 BHEAPEHUS MPUPOJOOXPAHHBIX TEXHOJOTMM Ha
neiictByromux TOC. CpaBHenue >(QQPEKTUBHOCTEH M CTOMMOCTHBIX TIOKa3aTelleld pa3IU4HbIX
METO/IOB TOJIaBJICHUs BPEIHBIX BBIOpOCOB. OCHOBHBIC TEHIECHIUU B PAa3BUTUH U BHEIPCHUH
MPUPOJOOXPAHHBIX TEXHOJIOTUH.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. CpaBHenue 3(h(heKTHBHOCTEI U CTOMMOCTHBIX [TOKa3aTeNeil COBpEMEHHBIX ClIOCO00B
CHIDKEHHUS BBIOPOCOB OKCHUJIOB a30Ta (2 4ac).;
2. OnpeneneHre OCHOBHBIX XapaKTEPUCTHK MPOIiecca 30J0y1aleHNs U3 TIOTOKA TbIMOBBIX
ra3os (2 ydac);
3. PaccMoTpeHue ycinoBUii MUHMMHU3AIMK BBIX0/1a OKCUIOB a30Ta IPU CTaJUIHO-
CTYIEHYaTOM COKMTaHUM Pa3IUYHbIX TOIUIUB (2 Yac);
4. V3yueHne KOHKPETHBIX MPUMEPOB peaTH3alMi TEXHOJIOTHUECKUX MEPONPUATHIA Ha KOTIax
(2 gac);
5. Pacuer KOHIIEHTpalnuii 1 MacCOBBIX BBIOPOCOB OKCHJIOB a30Ta, CEpPhl U YIIIepo/a,
OeH3(a)nupeHa U 30716l IPU CKUTAaHUU PA3IMYHBIX BUJIOB TOIUIUB (4 4ac);
6. PaccMoTpeHne HOpMAaTHBOB COPOCOB CTOYHBIX BOJI. M3ydeHne CBOMCTB BpEAHbIX
IPOJYKTOB CTOpPaHMsI OPraHU4YECKHUX TOILIUB. (2 yac);
7. MeTtonuka ompeesieHle IIaThl 32 BEIOpock! BpeaHbix BemecTB TOC B atmocdepy. Pacuer
YaCTHBIX M CyMMapHBIX TIOKa3aTeneld BPeHOCTH MPOAYKTOB CTOPAHUS YJHEPTETHUECKUX
TOTIUB. (2 4ac);
8. M3yueHue KOHCTPYKINI MaJIOTOKCUYHBIX TOPETOYHBIX YCTPOMCTB (2 yac);
9. PaccMoTpeHHe pa3TUUHbIX TEXHOJIOTMI CKUTAHUS TOIUIMBA B IUPKYJIUPYIOIIEM KHUIISILEM
cioe (LIKC). U3ydenune coBpeMeHHBIX KOHCTPYKITHH KOTJIOB ¢ LIKC 1 ux Texauxo-
HKOHOMHUYECKUX U SKOJIOTUYECKUX XapaKTepUCTHK. (2 yac);
10. O6¢cy)xaeHrne OCHOBHBIX TTPOOJIEM YIyUIIEHUs SKOJOTUUECKHUX TTOKa3aTenen
coBpemeHHBIX TOC. PaccMoTpeHne KOHKPETHBIX MPUMEPOB dKosorndecku 6e3onacHbix TOC.
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(2 gac);
11. 3nakomctBo ¢ UTC 38-2017 u npyruMy HOpPMaTUBHBIMU IOKYMEHTaMU,
perIaMeHTHPYIOLIMMH BEIOPOCH! BpeHBIX BEIOpocoB TOC B OKpysKaromIyro cpeay (2 yac);

12. PaccMoTpeHre COBPEMEHHBIX KOHCTPYKIUHN 3IEKTPOPHUILTPOB U PYKaBHBIX (PUIBTPOB.

CpaBnenne 3(ppeKTUBHOCTEH U CTOMMOCTHBIX TTOKa3aTeNeil COBpEeMEHHBIX ClIOCO00B
MBUICOYUCTKU JBIMOBBIX Ta30B. (4 yac);

13. PaccmoTpenne KOHKpeTHbIX TpuMepoB peanuzanuu CHKB Ha koTiax 1 KOHCTpYKIMH
peaktopos st CKB (2 gac);

14. CpaBHenne 3¢ (HEKTHBHOCTEN ¥ CTOMMOCTHBIX TIOKa3aTelield COBPEMEHHBIX CIIOCOO0B
CEPOOYUCTKHU ABIMOBBIX T'a30B (2 yac).

3.4. Tembl 1a060paTOPHBIX padoT

HE NPESyCMOTPEHO

3.5 KoncyabTanuu

&

Ipynnoesvie koncyremayuu no paszoeaam oucyuniunsl (I°K)

OO6cyxeHne mMaTepualioB Mo Keiicam pasfena "BBereHue. DHepreTuka U OKpYXKarolias
cpena. HopmupoBanue u peryinupoBaHUe BPEIHBIX BHIOPOCOB B atMochepy. MexaHu3MbI
00pa3oBaHMs BPEIHBIX BEIIESCTB NPH CXKUTAaHUU OpraHudeckux TorumB Ha TOC u B
KOTENbHBIX"
OO6cyxnenne MarepuanoB o keiicam paszaena "CrnocoObl CHUKEHHS! BPEIHBIX BBIOPOCOB
Ha CTaguu (aKeITbHOTO CKUTAHUS TOILIUB"
OO6cyxnenrne MarepuaioB mo keicam pazzaena "CrnocoObl CHUKEHHSI BPEIHBIX BHIOPOCOB
Ha CTaJIUU OXJIAKIEHUS MPOJYKTOB cropaHus"
OO6cyxeHre MaTepuanos Mo keiicam pasaena "lIblmeoyncTka AIMOBBIX Ta30B"
OO6cyxnenue MarepuaioB 1o kedcam pasnena "CoCTOSHHME W TEHICHIIMH B Pa3BUTUU
BO3JlyXOOXpaHHHBIX TexHosoruii Ha TOC"

Texywun konmpoaws (TK)

KoHcynpTanumn HanpaBiaeHbl Ha NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl ISl BBIIIOJIHEHMS
KOHTPOJIbHBIX MEPONPUATUH 1O pa3zeny "BpeneHnue. JHepreTHka U OKpysKarolas cpea.
HopmupoBanue u peryimpoBaHue BpeIHBIX BbIOpOCOB B armochepy. MexaHu3MsI
o0Opa3oBaHMsl BpEAHBIX BEIIECTB NPHU COKUTaHUM opraHudeckux TomimB Ha TOC u B
KOTEJIbHBIX"

KoHcynpranum HamnpaBieHbl HAa NOJy4YE€HUE MHIAUBUAYAIBHOIO 3aJlaHUs JJIS BBIIIOJHEHUS
KOHTPOJIbHBIX MepomnpHiATuil 1mo paszzaeny "CnocoObl CHMXKEHMsI BPEIHBIX BBIOPOCOB Ha
cTaanu (aKkeIbHOTO CKUTAHUS TOTUIUB"

KoHcynpTanumu HanpaiaeHbl HA NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl U1l BBIIIOJIHEHMS
KOHTPOJBbHBIX MEpOnpHsATHi 1o paszzaeny "CrnocoObl CHMXKEHUS BpPEIHBIX BBIOPOCOB Ha
CTaJlNN OXJAXKIEHUS MPOAYKTOB cropaHus"

KoHncynpranum HanpaieHbl Ha NOJy4YE€HUE MHAWBHUIYATbHOTO 3aaHUsl 711 BHIMOJIHEHUS
KOHTPOJIbHBIX MEPONIPUATHIL 110 pa3zeny "[IbuieouncTka IbIMOBBIX ra3oB"

Koncynpranum HanpaBieHbl Ha MOJy4YE€HUE WHAUBUAYAIBHOTO 33aJaHUS AJIS BBHIIOJHEHUS
KOHTPOJBbHBIX Meponpuatuid mno paszaeny "CocTosHHE M TEHIEHUUH B Pa3BUTHH
BO3/1yXOOXpaHHHBIX TexHonorui Ha TOC"

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ariaHupOBaHHbIE PE3YIbTaThl 00YUYEHNUS 110

Howmep paznena
JUCHUTLIUHEI (B

O1eHOYHOE CPEIICTBO
(THI ¥ HAUMEHOBAHUE)

Kongrl
JUCLUIUINHE COOTBETCTBUM C
WH/IUKATOPOB
(B COOTBETCTBHHM C pazneisiom 1) n.3.1)
1]12]3]4]5
3HaTh:
METO/bI Fa3004MCTKH IPOAYKTOB CTOPaHUs U V-4 + Tectuposanue/[Iponeccs! ¥ criocoObl MBIIIEOYUCTKU
00JIACTH UX IPUMEHEHUS JIHIMOBBIX T'a30B
METO/bI MbUIEOYUCTKH MPOAYKTOB CrOPAHUS U V-4t + TectupoBanue/CriocoObl ra3004UCTKH HA CTAAUU
00JIACTH WX PUMEHEHHSI- OXJIQX/ICHUS IPOTYKTOB CTOPAHHSI
HKOJIOTUYECKU O€30I1aCHbIE TEXHOJIOTUH CKUTaHHSI TectupoBanue/TexHonornueckue (BHyTPUTOIOYHBIE)
TOTLITUB N-4nx-1 + METO/IbI TT0/IaBJIeHHUsT 00pa30BaHUs BPEAHBIX POIYKTOB
CrOpaHUsi P CKUTAaHUM TOILIMBA
BUJIbl BPEIHBIX BEIIECTB M MEXAHU3MBI UX TectupoBanue/Buibl BpeIHBIX BELIECTB U MEXaHU3MBbI
00pa3oBaHMsI TP CYKUTAHUU TOTUIHB W/JI-3prk-10 + uX 00pa3oBaHus IPU CKUTAHUU TOIUIMB B
HHEPreTUYECKUX YCTaHOBKaX 9HEPreTHYECKUX YCTaHOBKAX
Ymersb:
BBITOTHSATE PACUETBI SMUCCHH BPEHBIX BEMIECTB C | - T-dmca + PacuetHo-Tpaduueckas padoTta/Pacuer BpetHBIX
MIPOAYKTAMH CTOPAaHUSI OPraHMYECKUX TOTUIHMB BEIOPOCOB B aTMOC(EPY C ABIMOBBIMH T'a3aMH KOTJIA
IPUHUMATh U OOOCHOBBIBATh PELICHUS I10 PacuetHo-Tpaduueckas pabota/Pacuer BpetHBIX
BHEJ[PEHUIO BO3AYXO00XPAHHBIX TEXHOJIOTUH ITPpU VIJT-Bpriicao + BBIOPOCOB B aTMOC(EPY C ABIMOBBIMH T'a3aMH KOTJIA
MCMOJIb30BAHUU OPraHMYECKUX TOIUIMB B
SHEpPreTuveckrx ycranopkax Ha TOC
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Buapl BpeAHbIX BEILIECTB U MEXAHU3MbI X 00pa30BaHMs IPU CKUTAHUM TOILIMB B
JHEepreTHUecKkux ycraHokax (TectupoBaHue)
2. Ilporeccel U crIocOOBI MBUIEOYNCTKH TBIMOBBIX ra3oB (TectupoBanmue)
3. CriocoObl ra3004YMCTKHU Ha CTAANH OXJIAXKIEHUS TPOAYKTOB cropanus (TectupoBaHue)
4. TexHonmornueckue (BHyTPUTOIIOYHbIE) METO/IbI TT0/IaBJICHUST 00Pa30BaHMs BPEIHBIX
MPOJYKTOB CropaHusi npu cxkuranuu torumea (TectupoBanue)

Ddopma peanmmszanun: BelnoiHenue 3agadnus
1. Pacyer BpeHbBIX BBIOPOCOB B aTMOC(epy ¢ AbIMOBBIMH razamu kotia (PacuerHo-
rpadudeckas padbora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE
Ixzamen (Cemecmp Ne3)
B xagyecTBe UTOTOBOM OIICHKHU IO KYPCY UCIOJIB3YETCS TOJIBKO MPOMEKYTOUHAS aTTeCTaIUs

B numnmnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Pocmsikos, I1. B. MeTop! 3aliuThl OKpYKaroIIeH Cpeibl ;| y4eOHUK JJIsl By30B IO HAMPABICHUIO
140500 "OnepromamuHoctpoerue” / I1. B. PocnskoB. — M. : M3parensckuit jom MOU, 2007. —
336 c. — ISBN 978-5-383-00056-4.

http://elib.mpei.ru/elib/view.php?id=5309;

2. CoBpeMeHHbIE IPUPOIOOXPAHHBIE TEXHOJIOTUH B 3JIEKTPOIHEPTETHKE | HHPOPMAITMOHHBIH
coopuuk / B. B. AGpamos, [u np.], Poccuiickoe akiimonepaHoe o6iecTBo 'Exnnas
aNeKTposHepreTrueckas cuctema Poccun' ; O6mr. pea. B. 4. [Tytunos. — M. : U3parenbckuit jom
MDBH, 2007. — 388 c. — ISBN 978-5-383-00052-6.;

3. Pocnsikos, I1. B. 3onoynosurenu TOC : yuebHoe nocobue o kypcy "MeTonab! 3aluThI
OKpYKarolel cpesibl" 1o HampasieHuto "JHepretudeckoe Mamuuoctpoenne” / I1. B. Pocnskos,
Ham. uccnen. yu-tr "MOU" (HUY"MBU"). — M. : U3a-Bo MOU, 2018. — 80 c. — ISBN 978-5-7046-
2061-7.

http://elib.mpei.ru/elib/view.php?id=10490;

4. B. B. Jlapnukus, /1. A. Hemymienko- "Jkonorus sHepreTuueckux oobexToB", M3narenscTBo:
"HoBocubupckuii rocyaapcTBeHHbIN Texuuueckuil yuusepceuter”, HoBocubupck, 2011 - (136 c.)
https://biblioclub.ru/index.php?page=book&id=229129.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OniepanimonHas cuctema cemeicTra Linux.

5.3 UnTepHeT-pecypcChl, BKJIWYAA NPodeccCHOHATIbHbIE 0a3bl JAHHBIX 1 HH()OPMAIUOHHO-
CIPABOYHbIE CUCTEMBI:

. 9BC Jlans - https://e.lanbook.com/

. Hayunasi ssiekTponnas 6udauoreka - https://elibrary.ru/

. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbIix Scopus - http://www.scopus.com

. HanpoHanbHast 3JIeKTpoHHas 0udamoTreka - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

. ITopTana oTKpeITHIX JaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

. ba3a oTKpbITBIX JaHHBIX MUHHMCTEPCTBA TPYAA U COUMAIBbHOM 3aUThI PD -
https://rosmintrud.ru/opendata

9. Ba3a OTKPBITBIX JaHHBIX MPO(eCcCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAA U
conmnabHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a oTKpPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru

11. ba3a oTKpBITHIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
12. DnexkTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -
https://www.polpred.com

CONO OB~ WN B

13. HauuoHa bHBII MOpPTAaJI OHJIAKH 00yueHusi «OTKpbITOE 0O6pa3zoBanue» - https://openedu.ru

14. O¢puunanbublii caiiT @eaepajbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H
MeTpoJioruu - http://protect.gost.ru/

15. OTkpbITas yHuBepcuterckas nupopmannonnas cucrema «POCCHUS» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeueHust Homep aynutopumn, Ocnamenne
HaAaNMMCHOBaHHE
VY4ebHble ayIUTOPUH IS K-120, MamuHHbIH 3a1 cepBep, KOHIULMOHED
[IPOBEIECHUSA JIEKIIUOHHBIX NBII

3aHATHN U TEKYLIETO
KOHTPOJIS

K-120, MamuHHBIN 3a71
MBI

Y4eOHble ayAUTOpUU IS
MIPOBEICHUS TIPAKTUIECKUX
3ansatuii, KP u KII

cepBep, KOHIULIMOHED

K-120, MamuHHEIH 3271
NBII

VY4ebHble ayTUTOPUH IS
IIPOBEACHUS TPOMEKYTOUHON
aTTecTanuu

cepBep, KOHIAUIIMOHED

HTB-302, YutanbHbli 3a1
otzena 006CcIyKUBaHUs
yueOHOMI JuTepaTypoi

ITomemenus s
CaMOCTOSITENIHOM paOOTHI

CTyJ1, CTOJI MTUCbMEHHBIM,

HHTepHeT, KOMIIBIOTED
TIEPCOHAIIbHBIN

KOMIIBKOTCPHAA CCTh C BBIXO/IOM B

ITomemenus s
KOHCYJIbTUPOBAHUS

J1-320, KaObuner
COTPY/AHUKOB Kag.
"MullDy"

pabouee MeCTO COTPYIHHKA, CTYI,

KOMITBIOTEpPHAS CETh C BBIXOIOM B

I/IHTepHeT, KOJIOHKH, KOMIIBIOTEP
MIEPCOHAIBHBIN, IPUHTEP
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[MTomerneHus it XpaHESHHSI
o0opymoBaHus U y4eOHOTO
WHBEHTAps

J1-305, Cxnan xadenps
MullDy

cTya, mKad
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MeTo/b1 3alUThl OKPY>KAIOIIEH CPeIb

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4
KM-5

Bupl BpeAHBIX BEIIECTB M MEXAHU3MbI MX 00pa30BaHUs MPU COKUTAHUH TOILIMB B
sHepreruueckux ycranoBkax (TectupoBanue)

TexHonornueckre (BHYTPUTOIIOUHBIE) METO/IbI [TO/IaBJICHUSI 00pa30BaHUsI BPEAHBIX MPOTYKTOB
cropanus npu cxkuranuu torusa (TectupoBanue)

CniocoObl ra300YUCTKU Ha CTAANH OXJIAXIEHUS IPOAYKTOB cropanus (TectupoBanue)
[Tporeccer 1 crIOCOOBI MBUIEOUNCTKH IBIMOBBIX ra30B (TectupoBanme)

Pacuer BpeHbIX BBIOPOCOB B aTMOC(epy ¢ IbIMOBBIME razamu komia (PacuetHo-rpadudeckas
pabora)

Bujx npome:xyTo4HOI aTTecTanuu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4 >
paznena Henens 4 8 12 15 16
KM:
BBenenne. DHepreTuka U OKpyKaromas cpena.
HopMmupoBanue u peryianpoBaHue BpeIHbIX BEIOPOCOB
1 B atMochepy. MexaHu3mMbl 00pa3oBaHUS BPEIHBIX
BEIIIECTB MPH CKUTAHUM OPraHUYECKHX TOIUIMB Ha
TOC u B KOTEIBHBIX
BBenenue. DHepreTuka u oKpy»xarolas cpea.
HopmupoBanue u perynmpoBaHie BPeIHBIX BHIOPOCOB
11 B aTMoc(epy. MexaHu3Mbl 00pa30BaHMs BPEIHBIX +
BEIIIECTB MPHU CKUTAHUHM OPTaHWUYECKHUX TOIUINB Ha
TOC u B KOTENBHBIX
2 CrniocoObl CHUXEHUS BPEHBIX BBIOPOCOB HA CTAANH
(hakesbHOr0 CXKMraHMsl TOIUIMB
21 CrniocoObl CHUXEHUS BPEHBIX BBIOPOCOB HA CTAANH +
' (hakesbHOro CXKMraHHsl TOIUIMB
3 CriocoObl CHUKEHUS BPEHBIX BEIOPOCOB HA CTAANU
OXJIXJICHUS IPOTYKTOB CTOPAHHS
31 CriocoObl CHUKEHUS BPEHBIX BEIOPOCOB HA CTAANH + +
OXJIXICHUS IPOTYKTOB CTOPAHHS
4 [TeII€0UnCTKA TBIMOBBIX TA30B
4.1 [1pu1e0YnCTKa JHIMOBBIX Ta30B +
5 CocTrosiHME U TEHCHLIMU B Pa3BUTHH
BO3JIyXOOXpaHHHBIX TexHonorui Ha TOC
51 CocTtosiHME U TEHCHLIMU B Pa3BUTHH +

BO3JIyXOOXpaHHHBIX TexHonorui Ha TOC

Bec KM, %: | 15 15 15 15 | 40
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