MunucTtepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu
HuxHexkaMCKUil XUMHUKO-TEXHOJIOTMYECKUN UHCTUTYT ((usuan)
(enepanbHOro roCcyJapCTBEHHOTO OFO/I)KETHOTO 00pa30BaTEIBHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHMUs
«KazaHckuii HalMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»
(HXTU ®I'BOY BO «KHUTVY»)

oo Y IBEPXKIIATO
3aMecmfrenﬁ \tpexTopa no VP
ks~ T M. Huxkudoposa

2021r.

®OH/I OHEHOYHbBIX CPEJICTB
M0 AUCIUTIINHE (MOIYJIIO)
b b1.B.15 «9konorusa»
(Ko ¥ HAMMEHOBaHWE NUCIUTUIHHBI (MOIYJIS))

19.03.02 «IIpoayKTel MUTAHKUSA U3 PACTUTEIHHOIO CHIPhS
(KOI[ 1 HAUMCHOBAHHUEC HaHpaBJ’ICHI/Iﬂ HO,I[FOTOBKI/I/ CHC]_II/IaJ'IBHOCTI/I)

TexHonorus xyeda, KOHANTEPCKUX U MaKAPOHHBIX U3/ICIIUN
(HanMeHOBaHUE PO/ HATIPABICHHOCTH/CIICIIHATH3AIIIH )

baxanasp

KBaJTU(DUKATIHS

OYHAA
(dhopma oOydeHust

Hmxuekamck, 2021 r.



CocraButens DOC:
_JIOIIEHT fé% 5 M.A.Py3aHoBa
(TOIDKHOCTB) (nmoamnuc (®.1.0)

dOC paccMoTpeH u o00peH Ha 3aceganuu kageapsl [TAXT
npotokos ot 16 022021 Ne 5

3aB. xadenpoii JI.H.JIaTbImoB
D) (®.1.0))

COI'IACOBAHO
[Tpotoxon 3acemanus kapenpsl BT, peanusyromiel moAroTOBKY OCHOBHOU
oOpazoBarensHOM TporpamMmel oT 22 03 2021 No_ 7

I'.C.CarneeBa

3aB. xadeapoit g/
(agoatmcy) (®.1.0.)

DKcneprT:

PyxoBoaurens OOII Carneesa I'.C..k.1.H. jor.kad. BT ((@ﬁﬁucyj







Hepeueﬂb Komnememmﬁ u undulcamopoe 00CMUIICCHUA Komnemenuuﬁ C yKazanuem smanos qbopmupoeauu}l 6 npouecce oceoernus ouc-
UUNTTUHDL

Komnerennus:

[IK-1 - O6GnagaeT cmocOOHOCTHIO HCIMOJB30BaTh (yHIAAMEHTAJIbHBIC 3HAHUS €CTECTBEHHBIX HAYK IMPU OCYIIESCTBICHUU
PaKTHUECKOMN AEATEILHOCTH B chepe MPOU3BOCTBA MPOIYKTOB MUTAHUS U3 PACTUTEIHHOTO ChIPhS

WNHuKaTopsl JOCTHKEHUS KOMITETSHITNH:

I1K-1.1 - 3HaeT OCHOBHBIC SIBJICHHS U (PyHIaMEHTaJIbHbIE 3aKOHBI €CTECTBEHHBIX HAyK U MX MPOSBJICHUS IPU OCYIIIECTBIIC-
HUU NMPAKTUYECKOU JIEATEIBHOCTH B chepe MPOU3BOICTBA TPOIYKTOB MUTAHUS U3 PACTUTEIBLHOTO ChIPhS

[1K-1.2 - YMeeT npuMeHSTh 3HaHWUSI OCHOBHBIX SIBJICHHHA M (DyHIaMEHTAIhHBIX 3aKOHOB €CTECTBEHHBIX HAYK JIJIST OOBSICHE-
HUsl HabogaeMbIX 3P eKToB, ypaBIeHUs MPOIECCOM MPOU3BOICTBA U MTPOTHO3UPOBAHUS PE3YIbTATOB HAYYHBIX UCCIIEI0BaHUMN
IIPU OCYIIIECTBICHUN MTPAKTUUYECKON JEATEIbHOCTU B cepe MPOU3BOICTBA MPOTYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPhS

[IK 1.3 - Biageer MeTogaMu SKCIIEPUMEHTAIIBHBIX MCCIEAOBAaHUN, OCHOBAHHBIMU HAa OCHOBBIX SIBJICHUAX U (yHIaMEH-
TaJIbHBIX 3aKOHAX €CTECTBEHHBIX HAYK U HABBIKAMU MPOBEACHUS HAYYHBIX UCCIICIOBAHUI

Huouxamopwt oo- Omanwvt hopmuposanusn 6 npoyecce 0c60eHUR OUCYUNTUHDBL
CMUIICEHUA KOM- (ykazamo ece memwl uz PIIJ])
nemenyuu Jexuyuu Hpaxmuueckue Jlabopamopuvie 3ansa- | Kypcoeoii npoexm Haumenosanue oye-
3anamus, nabopamopi mus (paboma) HOUHO020 cpedcmeéa
RPAKMUKYM

IK-1.1 Pazoen 1-14 Pazoen 3-5,12 He npedycmompenut He npedycmompenut IpaxTuyeckas padoTa, 3auer
IK-1.2 Pazoen 1-14 Pa3zoen 3-5,12 He npedycmompenut He npedycmompenwr | Ilpakrnteckas pabora, 3ader
IIK-1.3 Pazoen 1-14 Pazoen 3-5,12 He npedycmompenui He npedycmompenwt | llpaktuueckas padoTa, 3auer







Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyi)

Ouyenounvie cpeocmea  Kon-eo Min, éannoe Max, oannoe
(bazoewtit ypo- (nosvluennulil ypo-
6€Hb) 6€Hb)
Ilpakmuueckaa paboma 4 9 15
3auem 1 24 40

Hmozo: 60 100






Illkana ouenueanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onieHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OTan4HO
(3auTeHo)

OneHka «OTJIMYHO» BBICTABIAETCS CTYACHTY, €CIM TEOPETHUYECKOE COAEp-
’aHHUe Kypca OCBOEHO IOJIHOCTBIO, 6€3 Mpo0eIoB; HCUEpPIIbIBAIOLIE, [10CIe-
JOBaTENIbHO, YETKO M JIOTUYECKU CTPOMHO M3JaraeT Marepuai; CBOOOIHO
CIpaBiIsIeTCsl € 3afadaMM, BOIPOCAMH M IPYTUMH BHIAMU IPUMEHEHUS
3HAHUHN; UCIIOJIB3YET B OTBETE JOMOIHUTENbHBIN MaTepHrall Bce NMpeaycMOoT-
PEHHBIE IPOrPaMMOM 3a1aHHsI BBIIIOIHEHBI, KAYECTBO UX BBIIIOJIHEHUS OLe-
HEHO YMCJIOM 0ajioB, OJIM3KMM K MaKCUMaJIbHOMY; aHAJTU3UPYET MOTy4eH-
HbIe pe3yJbTaThbl; MPOSABISET CAMOCTOSTENBHOCTh NPH BBHITOJHEHUH 3a]a-
HUH

74 - 86

Xopouio
(3auTeHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYyNEHTY, €CIIM TEOPETUUECKOE COAEp-
KaHWE Kypca OCBOCHO IOJIHOCTBIO, HEOOXOANMBIE MPAKTHYECKHE KOMIIE-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIE POTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsI BBIIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepHal, TPAMOTHO M IO CyIIe-
CTBY M3JIaraeT ero, He JOMYCKas CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

60 -73

VY noBieTBO-
PHUTEIBHO
(3auTeHo)

OueHKa «yAOBIETBOPUTEIBHO» BBICTABISIETCS] CTYJICHTY, €CJIM TEOPETHYE-
CKOE cojiepKaHHe Kypca OCBOEHO YacTUYHO, HO MPOOEINbl HEe HOCAT CyIle-
CTBEHHOTO XapakTepa, OONBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMON 3a-
JIAaHUI BBITIOJHEHO, HO B HUX UMEIOTCS OIIMOKH, ITPU OTBETE HA IMOCTABJICH-
HBIH BOIIPOC CTYAEHT AOIYCKAE€T HETOYHOCTH, HEJOCTATOUHO MPABUJIbHBIC
($hopMyHpOBKH, HaOMIOAAIOTCS HapyIIEHHUS JOTMYECKOH IMOcIe0BaTelNb-
HOCTH B U3JI0’)KEHUU MTPOrPAaMMHOTO MaTepHaa.

OneHka «3a4TeHO» BBICTABIIAETCS CTY-
JIEHTY, €CIIM OTBETHI HA BOIPOCHI IO Te-
MaM JHUCLMIUIMHBI  IOCIEHOBATEIIbHBI,
JIOTHYECKH M3JI0KEHBI, JOIYCKAIOTCS He-
3HAYUTEIbHBIE HEIOYETHl B OTBETE CTY-
JIEHTa, TaKHe KaK OTCYTCTBHE CAMOCTOS-
TEJIHHOTO BBIBOJIA, PEUEBBIE OMIMOKH H I

Huxe 60

HeynosnerBo-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBJIECTBOPUTEIBHO» BBICTABISETCS CTYICHTY, €CIM OH He
3HAeT 3HAYUTEJIFHOW YacTH MPOTrpaMMHOTO MaTepHuaia, AOIMYCKaeT CyIle-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpPaKTUYeCKue pPadoThl, HEOOXOJWMBbIE TPAKTHUYECKHE KOMIICTECHIIMU He
chopMHPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoOn 00y4eHuUs
yueOHBIX 33/1aHUIl HE BBITIOJIHEHO, KAYeCTBO WX BBITIOJHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

OLIGHKa «HC 3a4TCHO)» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX TTOHATHH TEMBI JUCIUIIIIMHBI, HE OT-
B€YaCT HA JOIIOJHHUTCIIbHBIC 1 HABOAAIINEC
BOIIPOCHI IIpCIioaaBaTeIIA.




KpaTkasi XapakTepucTHKA OLIEHOYHBIX CPeICTBA

TaTh C HOPMATUBHBIMU JIOKYMEHTAMHU M WH-
CTPYKTHUBHBIMH MaTepHalaMu, CIIPABOYHH-
KaMH, COCTaBJISATh TEXHUUYECKYIO JOKYMECHTA-
IIUIO; BBITIOJHSAThH YEPTEKH, CXEMbI, TAOIHUIIHI,
pelath pa3Horo poja 3ajJaudM, JejaTh BbI-
YUCIICHUS, OINPECTIATh XapaKTEPUCTUKU Pa3-
JUYHBIX BEIIECTB, 00BEKTOB, sBJIcHUM. Llenn
MPAKTUYECKUX 3aHITUN 3aKII0YAETCS] B BBI-
pabOTKe y CTYJEHTOB HaBBIKOB IPUMEHCHHS
MOJYYEHHBIX 3HAHWM JJI1 PEIICHUS MPAKTH-
YEeCKUX 3a7]ad B IPOIECCE COBMECTHOU nesi-
TEJIbHOCTH C MPENOIaBaTEISIMU.

Ne | Haumenoeanue | Kpamkasa xapakmepucmuka ouenounozo | Ilpeocmaenenue
n/n| oOueHoYHo2o cpeocmea OUEHOUHO020 Cpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. [|[Ipaktnueckoe |B xoae mpakTHYECKUX pabOT CTyAeHTHI|TeMbl MpakTuye-
3aHSTHE OBJIQJICBAIOT YMEHHUSAMH IIOJIb30BAThCS Pad0-|CKHUX 3aHSATHIA;

KOHTPOJIbHBIE BO-
IIPOCHI U 3a1aHUs
10 TEME IIPAKTH-
YECKOT'0 3aHATHUS




MuHHCTEPCTBO HAYKU U BhICIIETo oOpazoBanus Poccuiickoit denepanu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OO IPKETHOTO 00pa30BaTEILHOTO YUPESKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynemem mexnoi02u4ecKul
Kageopa_ llpoyeccos u annapamos xumuyeckux mexHoao2uil

Y4eOHbIM IUJIAaHOM TI0 HaIpaBJICHUIO MOATOTOBKH 19.03.02 «IIpoayKThl MUTAHWS W3
PACTHUTEIBHOTO CHIPhA» JIISI O0YYarONIUXCs MPEAYCMOTPEHO IMPOBEJACHUE MPaKTHYEC-
CKHMX 3aHSATUH IO AUCHUILIMHE IKo102usn B 4 cemectpe. OOydaromumcs mpeiara-
FOTCSI Pa3HOYPOBHEBBIE 3a1a4M U 3aJaHUSI PEKOHCTPYKTUBHOTO YPOBHSI, ITO3BOJISIO-
A€ OLEHMBATh M JUArHOCTUPOBATh YMEHHUS CHHTE3UPOBATh, AHAIU3UPOBATH,
0000m1aTh (haKTUYECKUIT U TEOpPETHYECKUM Martepuasl ¢ (GOpMYJIUPOBAHHEM KOH-
KPETHBIX BBIBOJIOB, YCTAHOBJICHUEM MPUYNHHO-CJIEICTBEHHBIX CBA3EH.
IIpakTnyeckas padora Nel
Pa3znen 3. I'mapocdepa

OnpenenuTh pacyeTHBIN pacxoJi CTOYHBIX BOJ M T€OMETPUUECKHE pa3Mepbl
MECKOJIOBKU — >KUPOJIOBKH JJII OYUCTKH CTOUHBbIX Boa (CB) mpeanpusitus ¢ mpous-
BOJICTBEHHOM MOIHOCTEIO [T — 25 T/cMeHy 1 HOpMOii BogooTseaenus M = 20,2 M3/t
MPOYKIIMU C y4eTOM YacoBoro kodddurmenta Ku = 2,5 4 npu cKOpOCTH IBHKEHHUS
V = 0,003 M/c, co cpenaum guameTpom vactuil d = 100 MKM, KOJTHYECTBO YacoB pa-
60ThI B cMeHy t = 8 yacoB paboueii rimyounoit noBymku H = 1,5 m; P xun. = 800
kr/m® ; P wact. = 1000 xr/m3; px. = 0,5 - 10° Tac.

CKOpOCTh OCaXACHUS MPUMECeH WIIH BCIUIBIBAHUS KarleJaeK HEPTEPOIyKTOB
(>kupa) ompexensieTcs no Gopmyiie.

U= ( ger / 18)((Pq— Pm)/ }lm)

U =9.81-100-10°,)%/ 18 - (1000 — 800) / 0,5 - 103 = 2,18 - 103m/c =
0,00218 wm/c

JdonHa HeTeIOBYLIKHU OnpeaesieTcs mo cieaywiuei gpopmy.e:

L=(VH/05(U=05V))=0,003-15/(0,5 (2,18 - 10°—0,5-0,003)) =
132 M

MakcuMmanbHbIN 4aCOBOM pacxo]l CTOYHBIX BOJ:

Q=(m-II- Ku) / t
Q=202 25T/cm-2,5/8=157,8 M¥/u



Pabouast muprHa HeTETOBYIIKY paBHA.

B=0Q/ (V- H- 3600)

B=157,8/(0,003 - 1,5-3600)=9,37m
B neckonoBkax — xkuposioBkax ynasinupaercs 20 — 30 % npumeceit u 60 — 70 % xupa, nosTomy
JIOOYUCTKY CTOYHBIX BOJI JAJIbIIE TPOBOJSAT IPYTUMHU METOJIAMU.

HCXOJHbIE JaHHbIE K IIPaKTUUeCKOil padore Nel

/ : d ]

(N

II — mpouss. 1 1 1 1
MOIIHOCTH 10 | 11 | 12 13 14 15 16 17 | 18 | 19
T/CMEHY

NN

M — HopMa 4 4 4
BOJI00TBE- 71| 87 | 94 0,2 1,6 2,5 3 38|26 | 0,2
AeHus M°/T

NN

K4y — 4aco- 2 4 K
Boii ko3d-| 15 | 26 | 2,7 2,2 2,8 3,0 2,1 22 |1 23|24
puument

(1)

V - cko- ( ( ( (
pocts aBu-| 0,00 | 0,00 | 0,00 | 0,004 | 0,005 | 0,006 | 0,006 | 0,00 | 0,00 | 0,00
JKenusa uya-| 1 2 3 7 8 9
ctun (M/c)

d - cp. nma-| 10 | 20 | 30 40 50 60 70 80 | 90 | 100
MeTp ya-
cTull (MKM)

t — koauue-| 8 9 10 11 12 8 9 10 | 11 | 12
CTBO 4acoB
padoThI

H - pa6o-| 11 | 12 | 13| 14 1,5 1,6 1,7 | 1,8 |19 | 20
yasi riayom-
HA JIOBYI-

KU (M)
Pr — mmor-| 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 130 | 140 | 150
HOCTL  4a- 0 0 0

crun (kr/m°)

Pxk — maor-| 400 | 500 | 600 | 750 800 1000 | 950 120 (125 | 135
HOCTHL KHU/I- 0 0 0

KOCTH
(xr/m°)

Lk — BSI3- 0,5-1031Ila
KOCTb KMJI-
koctH (I1a)




IIpakTnueckast padora Ne2
Pa3nen 4. Atmocepa—uacts Ouochepsbl

Bo3snelictBue venoBeka Ha MpUPOAY U €ro nocieAcTBus. OnpeaenuTe npeneibHO J0my-
CTHMBbIE BBIOPOCHI JJIs CIIEAYIOUIMX BPEIHBIX MpUMeceid: 1. okcup yriepoza, 2. IMOKCH] a30Ta, 3.
JTUOKCH]I Cepbl, 4. aMMHUaK.

N3BecTHO, YTO MpeAeNbHO-IOMYCTUMbIE KOHIEeHTpauu naHHbix BemiecTB: [1/IKco = 1
mr/m3?, TIAK NO2 = 0,085mr/m3, [1JIKsoz = 0,5mr/m?, TTJIK NH3z = 0,2 mr/m®. Umerotes cienyro-
M€ UCXO/HBIC JaHHbIE: BbICOTa TpYOBl H (M), 1nuHa 1 mmpHuHa yeThs TpyOs! L (M) u B (m); Tem-
nepatypa Boixoasmux razoB Ir (°C), temneparypa okpysxarormieit cpenbl TB (°C); koaddurment
TemneparypHoil crpatTudukanmuu atMmocepsl A = 200; KOHIIEHTPALUU BPEIHBIX BEIIECTB B MPH-
3emHOM cioe Bo3ayxa Cco (mr/m?), CNHz (mr/m?), CNO2 (mr/m?), CSO; (mr/m?), W — ckopocTh
JIBUKCHHS Ta30B (M/C).

OmnpenensieM TuaMeTp yCTbs TPYOBI:

A=2LB/(L+B)
Vr—o0beM BBIXOASIIIUX Ia30B (M3/c):
Vr=(n-J1?/4)- W
Koa¢ppuuuent paccenBaHus ra3oBO3YIHIHOM CMECH:
f=(1000 - W2 - )/ H2A T

m - ko3¢ uumeHT, omnpeneasseMbii o popmy.ie:

1
ne 0,67+01-/f +034-3/f

Om — OMACHAsl CKOPOCTH BeTPa Ha ypoBHe (iiorepa

v, = 0,65-3,/\/r AT
H

Kosppunuent N omnpeaesasirloT B 3aBUCUMOCTH OT BeJIMYUHbI BCIIOMOT a-
TeJbHOI0 IapaMeTpa vy, NPH KOTOPOM BO3MOKEH OTPLIB (pakesa BbIOpoOca OT
TPYObI:

Ecm 2 > 0,>0,3, TO n=3-.(v, -03)(436-0v,)
Ecmu on>2,ToN=1; Ectu v v, <0,3, To n = 3.

PaccuurtsiBaem I1JIBi (a1 kaxaoro BeliecTBa) BelIeCcTBA ONMUPAsiCh Ha MOJTYUYCHHbIE JIaH-
HBIE:

IJIBi = [(ITIKi —Cd) x H2 VAT [/ (Axmxnxn)
OnpeienisieM Maccy KasJI0ro BEIIECTBA MO GopMyJIe:

Mi = (Ci - Vr) : 1000
CpaBuamBaem [1/IBi 1 Mi kaxg0ro BeniecTBa U BRISIBISIEM HEOOXOIUMOCTh UCIIOJIb30BAHUS

ra3oyiaBiuBaromux amnmnaparos (eciu Mi > [1/IBi, To ra3oynaBnuBaromiye anmaparsl HEOOXO0IH-
mbl, eciau Mi < TTJIBi—Tto HeT).



Hcxonnble qaHHBIE K TIPAKTHYECKOM paboTe No2

BapuaH- 1 2 3 4 5 6 7 8 9 10

ThI

c 15 | 28 | 33 4 9 17 | 5,6 3,8 1,5 1,2
C

omr/m?®

Cnomr/m | 98 | 77 | 76 64 56 87 | 78 64 15 20

3

Csoz 105 | 121 | 134 | 153 | 105 | 121 | 380 26 79 93
CnHs 180 |205| 196 | 201 | 205 | 178 | 180 164 156 | 196
Mr/m°

HO) 1 2] 3 |4 5 | 6| 7 | 8 | 9 | 10
L(m) o1 /02| 03 |04| 05 |06 | 0,7 0,8 0,9 1,0
W(m/c) 10 9 8 7 6 5 4 3 2 1

Tr(°C) | 50 | 55| 60 | 70| 75 | 80| 8 | 90 | 95 | 100

Te(’C) | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24

BMm |01]/02| 03 04| 05 |06]| 07 | 08 | 09 | 1,0
A =200

IIpakTnueckasi padora Ne3
Pa3nea 5. Dkogornueckass 0e30nMacHoOCTh
OrnpeneneHue AKOJOTUUECKOTO yiiepOa OT BO3JAEHCTBHUS MPOMBIIIJIEHHOTO Mpe/-

MPUATUS HA OKPY>KAIOITYIO CPEY.

Ymepd — moTepu, BO3HHUKAIOIIMEC B PE3YIbTATe KaKUX-THMOO COOBITHI HIIH
SIBJICHUI, HETaTUBHBIX N3MEHCHHI B IIPHUPOTHON cpee yepo:

1. skoHOMHYECKHUH (ITOTEPH M3-3a HEJAOMOIYICHUS MPOTYKIIUHN).

2. COLMAIHLHO-?KOHOMHYCCKHH (POCT 3a00JIeBAEMOCTH HACCIICHU),

3. coIManbHBIM — CHI)KCHHE MPOJIOHKUTEIIBHOCTH KU3HU,

4. SKOJOTHYECKHH (MCUE3HOBEHHE HEKOTOPBIX BUIOB OPIaHU3MOB).

O1eHKa YKOHOMHUYECKOTO yIiepOa BeAeTCsl B YeThIPE dTaHa:

MEePBBIA ATa—OIpEeIeICHIHE MacChl BBIOPOCOB, BTOPOM 3Talm — Ompejelie-
HUE KOHIICHTpamuii B atMocdepe (BogoeMe), TPETHM 3Tam — ONpeeicHue HaTy-
panbpHOro yIep0a, 4eTBEPThIN ATall — SKOHOMUYECKHH yIepo.

Ha mepBoM sTame pacueToB ompeaeiseTcs 00beM M CTPYKTypa BBIOPOCOB.
Ha BTOpOM — mM3MepsieTcss KOHIIGHTpaIlds BBIOPOCOB, BEAETCS pacueT PacCECHUBaHMS
BPEIHBIX MpHMEceH (0COOCHHOCTh MECTOIIOJIOKCHUSI UCTOUYHUKA, BRICOTA TPYOBHI,
po3a BETPOB, MOTOIHBIC YCIOBHS, pelibed) MECTHOCTH.

Ha TpeTthem 3Tame mo KOHIIEHTpallud MOKHO OIPEACINTh YXYAIICHUE KauecTBa
JKU3HH, COKpAIIIEHHE CPOKOB CIY)KOBI MMYIIIECTBA, YXYAIICHUE MOKa3aTeler Mmpo-
M3BOJICTBEHHOTO TIpoliecca (COKpallleHHe YypOKailHOCTH, 3aMeIjieHHe MNpUpocTa B
JIECHOM XO3SIMCTBE).

Ha derBepTOM 3Tame BBIUMCISASTCS YIIEPO pPa3IMIHBIMUA METOIAMH.

OMIOUPUIECKUA METOJI:

Y=xp
IJie: X—HaTypaJIbHbIC U3MCHEHUS; P—ICHEKHAs OIICHKA.

Meton O606IHCHHBIX KOCBCHHBIX OIICHOK:




V=Vaoa+V¥VBB+VY3y+Vun
rJe: Ya— ymep0, KOTOpBIA  NPUYHMHICT  MOPSAIPHATHE BO3TYIIHOMN
cpene, YB—Bome, Y3—ymep0d 3eMelbHBIM pecypcaMm, YH—ymiepd Heapawm;
o By N —Ko3(p(UIMEHTE HA CTEIIEHb JOCTOBEPHOCTU YKPYITHEHHOI'O METO/IEI.

MeToa YKpYIIHEHHOTO pacyeTa 3JKOHOMHYECKOro yiiepoa:
Y=vyofM

rne: Y — MHOXWTEIb, YHCICHHOE 3HAuYe€HUE KoToporo  paBeH 16.5
pyO/ycn.T (3aBUCUT OT Kypca Jojuiapa U CTOMMOCTU OAHON TOHHBI YCII. TOILIH-
Ba), 6 — IIOKa3arejb OTHOCUTEIILHOM OMACHOCTH 3arpsi3HEHUs aTMoc(epHOTO
BO3JyXa HaJl TCPPUTOPUSIMH Pa3IMUHBIX TUIIOB; f— MmornpaBka, yquThIBaromas Xapak-
Tep paccesHusi nmpuMecu B atMochepe; M — mnpuBeseHHas Macca roj0BOro Bbl-
Opoca 3arpsizHeHu# U3 ucroynuka (ycn.t/rox). Ilnomans 30HbI aKTUBHOTO 3a-
rps3HeHus (3A3) myis OpraHM30BaHHBIX HMCTOYHUKOB MPEACTABISIET COOOM
KOJIbIIO, 3aKJIIOYEHHOE MEXAY OKPYKHOCTIAMU C MajJbiM U OOJBIIUM PagUuyCcOM
3arpsisHEHHs. 30HAa aKTUBHOTO 3arps3HEHUs JJI1 KaXJ0Tro MCTOYHHUKA, YIIepO
OT BBIOPOCOB KOTOPOTO, MOJJIEKUT OLIEHKE, ONPEAEIAECTCS CIEAYIOIUM 00pazoM:

rje: h—BbICOTa UICTOYHUKA B METpaXx;

(—~O0e3pa3mMepHasl monpaBka Ha moabeM (akena BBIOPOCOB B aTrmocdepe,
BBIUKCIIsIEMAs 110 hopMyJie:
¢=1+AT/75°C

AT — cpenHeronoBasi pa3HOCTbh TEMIIEPATYP B YCThE UCTOYHUKA U OKPYXKako-
et atmocdepe, °C.

JIyist aBTOMarucTpasieil 30Ha aKTUBHOTO 3arpsS3HEHHUs—ATO M0J0cCa HMIMPUHOU
200 M, ueHTpanbHast OCh, KOTOPOU COBIAAAET C OChIO aBTOMAruCTPAJIH.

JIy1st HeopraHM30BaHHBIX UCTOYHUKOB (CKJIAJI0OB, KaphEPOB, CBAJIOK, OKOH MPO-
MBIIIJICHHBIX 3JaHUM U T..) — 30HA aKTUBHOTO 3arpsA3HEHUS 3TO TEPPHUTO-
pusi B | KM cO BCeX CTOPOH HCTOUHUKA.

3Ha4YEeHUs G OTHOCUTEIBbHON OMACHOCTHU 3arpsI3HCHUS
BO3/yXa HaJl TEPPUTOPUSIMH PA3HBIX TUIIOB

Turm 3arpsi3HIEMON TEPPUTOPUHN G
KypopTsl, 3an10BeTHUKH, 3aKa3HUKH 10
[TpuropoaHbIe 30HBI OTJBIXA M CAJJOBBIC YIACTKU 8
HaceneHHble MyHKTHI ¢ TUIOTHOCTHIO HaceneHus N (den/ra) 0,1n
ITpomsiniennsle npennpusatus (C33) 4
Jleca: 1-s rpymma 0,2
2-s Tpymnma 0,1
3-s1 Tpynma 0,025
[MTarman: ro>xHBIE 30HHI (F0kHEe 50° c.i1.) 0,25
LleHTpabHO-4epHO3EMHBIIH paiioH 0,15
Or Cubupu 0,15
[Tpoune paiioHbI 0,10
CaJipl, BUHOTPAJHUKH 0,50
ITacTOwMIIa, CEHOKOCKI 0,05

3HaueHue MHOXHTels f, mompaBku, yYUTHIBAIOIICH XapakTep pacCesHus
npuMecH B aTMocdepe, onpeaesseTcs CISIYOIMM 00pa3oMm:
a) nanmi ra3o00pa3HBIX — IpUMeced M JIETKUX  MEJKOJUcCHepc-



HBIX YaCTHUIl C OYEHBb MaJioll CKOPOCThIO ocefaHus (MeHee 1 cMm/c) MpuHUMAaeT-

Csl, UTO:
f=1100 (M) /(100 (m) + ¢ h)] [u (M/c)/1 +u (m/c)]
rae: h — reomerpuueckas BBICOTA YCThsS HCTOYHHKA MO OTHOIICHHIO K
CpEIHEMY YPOBHIO 30HBI aKTHBHOTO 3arpsA3HEHMS; () — IOIPaBKa Ha MOABEM
¢akena BEIOpoca B arMocdepe, BeUucisgeMas 1mo gopmyie 2.7; U — CpeIHeroaoBoe
3HAYCHUE CKOPOCTH BETpa Ha ypOBHE Qurrorepa, M/c.

0) U1 YacTHIl, OCEHAIONIMX CO CKOpocThio oT | g0 20 cm/c mpuHHUMAa-

eTCsl, UTO:
f=11000(m) / (60 (M) +d )]+ u (m/c) /1 1 u (m/c)]

B) JUJISl YaCTHI], OCEAIOIINX CO CKOPOCThIO CBbIMIe 20 M/C, MPUHUMACTCS, UTO

HE3aBHCHMO OT 3HaueHui h, @, AT u U:
f=10

3HayeHHUEe MPUBEJIEHHOW Macchl TOJOBOTO BBIOpOCa 3arpsi3HEHUN B aT-

Mocdepy u3 ucrounuka (M) onpenensercs no popmyie:

M= XAl mi
rae: Mi—wmacca roJgoBOoro BEIOpoca MpuMecH 1-To BemecTBa B atMocdepy,
T/TON; Al—T110Ka3aTeab OTHOCHTEIIBPHOM arpeCCUBHOCTH IIPUMECH I-TO Belle-

CTBa, yCJI.T/T.

3HaueHus M ompenensiorcs mo (GopMmyrnae pasaelIbHO IS KaXXI0ro 3a-
rpsa3Hgomero BemecTBa. [lonydynB Bec mapaMeTpbl, BEIUHCIIEM yIiepO, Ko-
TOPBI HAHOCAT KaK ra3o00pa3HbIe BEIIECTBA, TaK U adPO30JIH.

Y=yofM = yo(frMr + fa Ma)

PacueTtsl mpou3BOASTCS IO BapUaHTaM IIPEIIOKEHHBIM ITPETIO1aBATEIIEM.
IpakTnueckas padora Ne4
PacuyeThbl CTOMMOCTHOM OLIEHKH yIIep0a oT pa3MenieHus 0TX010B
Pacdetsl mokasaTensi CTOMMOCTHOM OLICHKHU yillepOa OT pa3MelIeHUs OTXO00B
MPEANPUSATUS POU3BOAATCS 0 CIAEAYIOIUM hopMyiam:

Yi(j)= Yyn.orx. x mi (j) x Kj

riae: Yi (jJ) — croumMocTHas OlleHKa yiepOa OT pa3MelIeHHs I-ro BUIa OTXO0JI0B
] —TO Kjacca OMacHOCTH, THIC.pyO/TO;

Yya.0TX. — yJIeIbHBIN 3KO0JIOr0-3KOHOMUYECKUN 3 deKxT oT pasmemieHus 1
TOHHBI OTXOJIOB 4-T0 KJlacca OMAaCHOCTH, 1Jisi ycioBuii . YexoBa MockoBCcKko# 00-
nactu (LleHTpanbHBIII KOHOMUYECKHM palioH) B CTOMMOCTHBIX oneHkax 2010 r.
(Yyn.orx.= 0,400 ThIC. py0/T);

Kj — k03 duiineHT, yauThIBarOIINH OMACHOCTh OTXOIOB J-T0 Kj1acca, IpUHU-
MAaeTCs COrIacHO TaOIULEI 6;

M i(J) — yCTaHOBJICHHBII JTUMHUT pa3MEIICHUS OTXOJO0B I-r0 BUJA J-TO Kilacca
OITACHOCTH, T/TOJI;

Mi(J) — daxTrueckas mMacca pa3MeniaeMbIX OTXOOB I-TO BHIA J-TO Kjacca
OITACHOCTH, T/TOJI.

CeeneHns 00 0TX0/1aX, pa3MeEIIacMbIX PEIIPUATHEM

Ne HanmeHnoBaH#e 0TX0/10B mi (j) Mi(J) t/ron Kaacc onac-
T/TON HOCTH 0TX0/a
1 Macno KoMIpeccopHoe 0,1 0,2 2




0TpabOTaHHOE
2 QunbTpyromas 3arpy3ka 0,45 0,6 3
oTpaboTaHHAas
3 OxkasiiHa U CBapOYHbBIN 0,1 0,08 4
JIaK
4 OTXO0/IpI TOJIUMEPHBIE 0,15 0,09 4
5 ITbuth aOpaszuBHas 0,41 0,25 4
6 CrpouTenpHble OTXO/IbI 110 150 5
7 TBO 78,3 75 5

Ornpenenenrue CTOMMOCTHOM OLIEHKH yIiiep0a OT pa3MelIeHUs] OTXO0/I0B Mpe/I-

MPUSITUSA
Ne HaumenoBanue otxomoB | mi - (j) | Kj | Vi (J) | B % k uroro
T/TOJ ThIC.pYy0/TO
A
1 Macno xommpeccopuoe | 0,1 3
0TpabOTaHHOE
2 Ounprpyromas 3arpyska | 0,45 2
orpaboTaHHas
3 Okasimaa u capounsiit | 0,1 1
IIaK
4 OTX0/1bl MOJMMEPHBIC 0,15 1
5) [Teute abpazuBHAas 0,41 1
6 CrpoutenbHbie oTX0a61 | 110 0,2
7 TBO 78,3 0,2
HUTOI'O:

ITo uroram 3a1aun nenaeTcs BbIBO/.
Kpurepuu oueHKH NPAKTHYECKUX 3aHATUI

B 4 cemecTtpe oOyuaronuiics BBITIONHSIET 4 MpakTHUECKUE pabOThI, 32 BHITIOJI-
HEHHE KaXXI0M OH MOXXET MOJIyduTh OT 9 nmo 15 Oammo. Ilpaktudeckoe 3aHsATHE
OLICHMBAETCS MUHUMYM B 9 — 11 GamioB (eciau HE cpaBWiICsS C 3aJaHUEM 0e3 Mo-
MOIIY TpernoaaBartess), MakcuMyM B 13 - 15 6ayuioB (eciu cpaBuiics ¢ 3aaHUEM
CaMOCTOSITEILHO).

NTOroBeI1 pEUTUHT MO MPAKTUYECKUM 3aHATHUSAM MPOCTABISIETCS KaK CpeaHEe
apupMeTHIECKOE MOJTYYEHHBIX OAJIJIOB 3a BBIMIOJIHEHUE ITUX 4 paboT .



MuHHCTEPCTBO HAYKU U BhICIIETro oOpa3oBanus Poccuiickoit denepanun
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OO IPKETHOTO 00pa30BaTEILHOTO YUPESKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATEIILCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

QDaxynvmem mexnoi02Uu4ecKuul
Kagheopa Ilpoueccos u annapamos xumuueckux mexHonio2uil

Hampasnenue noaroroBku: 19.03.02 «IIpoayKThl MUTAHUS W3 PACTUTEIBLHOTO CHIPBS

[Ipoduns/mporpamma: TexHonorus xjaeda, KOHAUTEPCKUX U MAKAPOHHBIX U3JIETUN

Cemectp 4

Bomnpocs k 3auery.

1. Ilpenmer u 3agaum skojoruu. CTpyKTypa SKOJOTMU. YUEHBIE IKOJIOTH, UX
BKJIAJl B Pa3BUTHE HAYKH.

2. I'mo0GanbHbIE IKOJIOTUYECKUE MPOOIEMBbI COBPEMEHHOCTH.

3. IlonsTue o cpene oOUTAaHUS U IKOJOTUUECKUX (DaKTOpax.

4. Knaccudukarus dKOJOTHIECKUX (DaKTOPOB.

5. JInama3oHbl TOJIEPAHTHOCTH BHUJIOB 10 OTHOIIEHUIO K a0MOTHYECKUM (ak-
TOpaM. 3aKOH TOJIEPAHTHOCTH.

6. Ilonarue 00 IKOJIOTMYECKON HHUIIIE.

7. Tunpl B3aMMOOTHOILLIEHUNA MEXIY OpTaHU3MaMH.

8. Onpenenenue nomynaunud. CTaTHYECKHE XapaKTEPUCTUKHU MOMYJISLINH.

9. luHaMuyecKue XapaKTepUCTUKH MOMYJISIUH.

11. Perynsiuus 4ucI€HHOCTU B NOMYJISLIMASIX.

12. Yuenue o Ouochepe. I'panunia u cocraB 6mocheprl. CBONWCTBA KUBOTO
BEILECTBA.

13. KpyroBopoTbl XUMUYECKHUX 3JIEMEHTOB B IPUPO/IE.

14. buonornueckas mpoayKTUBHOCTH Onocdepsl. buomacca. [lnenku xuBoro
«BEILIECTBAY.

15. Onpenenenue 3K0n0ru4eckoit cucremsl. CTpyKTypa 3KOCHCTEMBI.

16. OcobGeHHOCTH Ha3eMHBIX 3KocucTeM. OCHOBHBIE THUIIBI OMOM Ha CyIIE:
TyHJIpa, 00J10Ta, CaBaHHbI, ITYCTBIHU U JIP.

17. Tunsl BOOHBIX SKOCUCTEM. bronornyeckas CTpyKTypa OKeaHa.

18. I[ToToku 3Hepruu B 3kosiornueckux cucremax. [Ipasumno 10%.

19. Dkonornyeckue NMUpaMuIbI.

20. JluHamuKa pa3BUTHSA SKOCUCTEM. DKOJIOTHYECKHE CyKUeccun. Buasl sKo-



JIOTUYECKUX CYKIECCUH.

21. BunoBas ctpykrypa skocucteM. JIOMUHAHTBI, 31UPUKATOPHI, MaJIOUKC-
JICHHBIEC BUJIBI.

22. Arposkocuctemsl. [lectunuapl. buonorudeku MeTo bl 3alTUTHI.

23. BzaumooTHoI1eHus oo1iecTBa u nmpupoisl. Kiaccudukaiys Bo31eicTBUN
YyeJioBeKa Ha MPUPOTY.

24. 3arpsA3HEeHUE U €0 BUJIbI.

25. DKOJIOTUYECKUI KPU3UC U IKOJIOTHYecKas Karactpoda.

26. [IpoGiema 0TX0/10B.

27. TlapaukoBbiid 3¢ deKT U riaodalbHOE MOTEIUICHHE KinMaTta. Paspyiienue
030HOBOrO ciost. Kucnorueie noxau. O6pa3zoBaHue cMora.

28. IlpuHIUMNUAaNbHbIE HAMNPABICHUS HWHXKEHEPHOW 3alllUTHl OKPYKAIOLIEH
cpenbl. ManooTxo/iHbie U 0€30TXOJIHbIE TEXHOJIOTUM U UX POJIb B 3aIIUTE CPEIIbI
oOUTaHUSI.

29. HopMupoBaHH€e KauecTBa OKPYKaIOIIEH CPEBI.

30. 3amuTa atMocdepsl.

31. 3ammTa ruapocdepsl.

32. 3ammuTa TuTOoC(EpHI.

33. CocTosiHUE OKPY’KAIOIIEH CPeAbl U 3J0POBbE UETIOBEKA.

34. YcnoBus 1 00pa3 ®U3HU U 370pOBbE uenoBeka. JloMmuuupyrormue (axro-
pBI pUCKa U WX MPOSIBIIEHUE B COBPEMEHHOM OOIIECTBE.

35. IloHATHS «IIPUPOIOIOIB30BAHUE» U «OXpaHa mpupoab». Llenn u 3amaun
MPUPOJIONIOIb30BaHUS KaK HAYKH.

36. [IpyHLIMIBI pAIMOHATIBHOTO MPUPOAONOIB30BAHUS U OXPaHbl IPUPOIBI.

37. llpupoansie pecypchl U npupoansie ycnoBus. Kinaccudukanus mpupo-
HBIX PECYPCOB.

38. YmpaBieHrne npupoaonoIb30BaTENIMHA U IPUPOIHBIMU CUCTEMAMU.

39. DKOI0r0-3KOHOMUYECKHUH yUeT MPUPOIHBIX pecypcoB. KamacTphr.

40. JIuuen3usi, 1OroBop U JUMHUTHI HA IPUPOIOIIOIB30BaHUE.

41. HoBble MexaHu3Mbl (PUHAHCUPOBAHUS OXPaHbI OKPY>KAIOIIEH CPEIbl.

42. ITnaTHOCTH 3a IpUPOJIHbIE pecypchl. [lnara 3a 3arpsi3HEHUE OKpYKarolIei
Cpepbl.

43. Dxonorudeckue GoHIbI. IKOJOTUIECKOE CTPAXOBAHUE.

44. TloHsATHE O KOHLENIMN YCTOMYUBOIO pa3BUTHS.

45. Dkosorndeckoe mnpaBo. MICTOUHUKN 3KOJOTMYECKOTO MpaBa. JKOJIOruye-
CKHE TIpaBa U 00S3aHHOCTH TPaK/IaH.

46. IOpuauyeckasi OTBETCTBEHHOCTH 32 KOJIOTUYECKHE MPABOHAPYILICHHUS.

47. T'ocynapCTBEHHBIE OPTaHbl OXPaHbI OKPYKAOLIEH CPEIBI.

48. DKonornyeckas CTaHAApTU3ALUS U AaCHOPTHU3ALIUS.

49. Dkonoruueckas 3KCHEPTU3a U OLEHKA BO3JICUCTBUS HA OKPYKAIOIIYIO
cpeny.

50. DKkonoruyeckuit ayuT U cepTHPHUKAIHS.



51. Ilonsarue 00 FKOJTOTHUECKOM PUCKE

52. DKOJIOTUYECKU MOHUTOPUHT. DKOJIOTMYECKUN KOHTPOJIb.

53. Tumbl 3KOJOTUYECKOTO CO3HAHUS: AHTPOMOLIEHTPU3M U SKOLIEHTPU3M.

54. MexnyHapoiHble 00BEKTHI OXPAHbI OKPYXKAIOIIEH CPeIbl.

55. OCHOBHBIE NPUHIMUIBI MEXKIYHAPOIHOIO IKOJOTUYECKOTO COTPYIHHUYE-
CTBa.

56. MexayHapOoJHbIE OpraHU3alyy MO OXpaHe NPHUPOAbl. MexyHapOIHbIE
HEIPaBUTEIbCTBEHHBIE OPTaHU3AIMU B 00JIACTU OXPaHbI PUPO/IBI.

Kpurepum onenkn

MakcuManbpHOE KOJIMYECTBO 0ayIoB 3a 3a4eT 40: MakcMMaJbHOE KOJIMYECTBO
O0ayioB 3a mepBbii Bompoc 10, MakCUMalibHOE KOJIMYECTBO OAlJIOB 3a BTOPOU BO-
npoc 20, MaKkcCUMaIbHOE KOJUYECTBO 0AJUIOB HA OTBETHI 2 TOMOJIHUTEIBHBIX BOIPO-
coB 10.

MuHHMaJIbHOE KOJIMYECTBO OaIoB 3a 3a4eT 24: MUHHUMAaJbHOE KOJIWYECTBO
0aJsIoB 3a MEpBBIH BOMpPOC 6, MUHUMAJIBHOE KOJHWYECTBO OAlJIOB 3a BTOPOW BO-
npocl2, MUHUMaIbHOE KOJUYECTBO 0A/UIOB HA OTBETHI 2 JIOMOJHUTEIBHBIX BOMPO-
COB 6.



