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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM roay Ha 3aceqanuu kadeapel [IpombiieHHOH 3K010rHK ¥ 0€301MacHOCTH

IIporokomor 20 1. Ne

3aB. kadeapoii A.IOTTepﬂTHHCKI/H?I

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
y4eOHOM roay Ha 3aceqanuu Kadeapsl [IpombIIeHHOM 5K0NI0THU 1 6€30MacHOCTH

IIporokomor 20 1. Ne

3aB. kadempoii A.IOTTepﬂTHHCKI/H?I

Pabouas nmporpamma nepecMoTpeHa, 00cyxkaeHa u onodpena s peanmuzanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu Kadeapsl [IpOMBIIIICHHON 9KOJIOTHU 1 0€30MaCHOCTH

IIporokomor 20 1. Ne

3aB. kadeapoii A.IO._Hepﬂchmﬁ

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kageapsl [IPOMBIIICHHOW YKOJIOTHH U 0€30MaCHOCTH

IIporokomor 20 1. Ne

3aB. kadeapoii A.IO._Heps{THHCKHﬁ

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena i peanuszauuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapsl [IpoMbIIeHHOM 5K0I0THN 1 6€30MacHOCTH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.IOT'IepﬂTHHCKI/Iﬁ




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henbto aucuumianabl  «PU3HKO-XUMHUECKHE MPOLECChl B TeXHOchepe» sBIsieTcs
dbopMUPOBaHUE Yy CTYACHTOB SKOJOTHYECKOIO MHPOBO33PEHHS W T'PaMOTHOTO TOHUMAHUS
3aKOHOB TPUPOJBI, B3aUMOJACHCTBHE €€ KOCHOM COCTaBIISIIOIICH C JKUBBIMH OpraHHU3MaMH,
MEXaHU3MOB BO3JICUCTBUS 3arps3HSIONIMX BEIIECTB HA )KUBbIE OPraHU3MBbI

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuumnnuna OU3NKo-XUMUYECKHE MPOLIECChl B TeXxHOc(hepe BXOAUT B YacTh y4eOHOTO
wiaHa (GOpMHPYEMYI0 YYaCTHHUKAaMH 00pa3oBaTeNbHBIX OTHOIICHHWH 00pa3oBaTeIbHOM
IPOrpaMMBl.

Jns  wW3ydeHWs  JUCHUIUIMHBI  HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),

c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS AUCIIUTIINH/ TPAKTHK:
XM

dusnka

MaremaTuka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYECHUHW JAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

MOHUTOPUHT Cpebl OOUTAHUS

CucTeMbl 3aITUTHl ATMOC(EPHI

CucteMbl 3aIUThI THAPOCHEPHI

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

B pesynbrare ocBOEHHSA IUCHUIUIMHBI (MOAYJs) «PU3MKO-XMMHUYECKHUE IMPOLECCHl B
TexHochepe» oOyuarouiics 10KeH 001a1aTh CIeYIOUMMHA KOMITETCHIIUAMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

YK-1 Crioco0eH ocyIIecTBIsATh MOUCK, KPUTUIECKUI aHaTIN3 U CUHTE3 HHPOPMAIIH, TPUMEHSTh
CHUCTEMHBIH IMOJIX 01 JIUIsl PEIICHUS OCTABJICHHBIX 33124

YK-1.1 AHanusupyer 3a/1auy, BblIENss ee 0a30Bble COCTABISAIONINE, pACCMATPUBAET
U IpeajgaraeT BO3MOXKHBIE BapHUaHThl PEIICHHs IIOCTaBICHHOM 3ajayd,
OLICHHBAas UX TOCTOMHCTBA U HEJOCTATKN

YK-1.2 Ornpenenser, MHTEPIPETUPYET U paHKUPYyeT HH(POpMAIUIo, TpeOyeMyto NSt
pelleHrs TMOCTAaBIEHHOW 3aJauyM; OCYIIECTBISET MOUCK HMH(OpPMAIUU TIO
Pa3JIMYHBIM THIIAM 3aIPOCOB

YK-1.3 I[Ipu  oOpaGorke wuHpopMamuu oTiau4aeT (akTbl OT  MHEHHUH,
MHTEpHpeTaluii, OlleHOK, (OPMUPYET COOCTBEHHBIE MHEHHS U CYXKAEHUS,
apryMEHTUPYET CBOU BbIBOJIbI U TOUKY 3PEHHS

VK-8 Cnocoben co3aaBarh U MOJAEPKUBATh B MOBCEAHEBHOM JKHU3HU U B NMPOQEeCCHOHATBHON
JeSITeIbHOCTH 0€30MacHbIe YCIOBHSI JKU3HENESITENbHOCTH JUIsl COXPAHEHUS! TPUPOJHOM Cpebl,
o0ecrieyeHrs yCTOMYMBOTO Pa3BUTHS OOIIECTBA, B TOM YHWCJE MPHU Yrpo3e U BOSHUKHOBEHHH
YpEe3BbIYANHBIX CUTYAIIMI U BOCHHBIX KOH(MIMKTOB

VK-8.1 AHanu3upyeT ¥ uAeHTU(UIUPYET HaKTOPHI OMACHOTO W BPEIHOTO BIUSHUS
AJIEMEHTOB CpeIbl OOWTaHWS (TEXHHMYECKHX CPEICTB, TEXHOJOTHYECKHX
MPOILIECCOB, MaTEpUANIOB, 3JaHUN W COOPYXKEHUM, MPUPOJHBIX U
COLIMAJILHBIX SIBJIEHU)

YK-8.2 BrisiBnsieT npoOiembl, CBsI3aHHBIE C HAPYHUICHUSMU TEXHUKU 0€30MacHOCTH
Ha paboueM MecTe; IMpeylaraeT MEpONPHUATHAX [0 IPelOTBPAIECHHIO
Upe3BRIYAMHBIX CUTYAITHH

VK-8.3 PaspscHdger mnpaBuia noBeAEHUS NPH BO3HUKHOBEHWUW YpE3BBIYANHBIX
CUTyallMil TIPUPOAHOIO M TEXHOICHHOIO IIPOUCXOKIEHHUS; OKa3bIBAET
MIEPBYIO NOMOIIIb, OTTUCHIBAET CIIOCOOBI yUaCTHUsl B BOCCTAHOBUTENIBHBIX




|MepornpusTHsx

[1K-4 CnocoOeH OpHUEHTHUPOBAThCS B OCHOBHBIX Ipobiemax TexHochepHOil Oe301acHOCTH;
NPUHUMATh y4acTHE B HAyYHO-HCCIIEAOBATENBCKUX pPa3pabOTKax MO MPOQMIII0 MOATOTOBKH:
CHUCTEMAaTH3UpOBaTh HWHGPOPMALMIO IO TEME HCCIECJOBaHUM, MPHUHUMATh YYacTHE B
9KCIIEPUMEHTaX, 00pabaThIBaTh IOJyYEHHBIC JAHHBIE; pElIaTh 3a1aud NpodeccHOHATbHOU
JEATEIbHOCTH B COCTaBE HAyYHO-HCCIIEN0BATEIBCKOTO KOJUIEKTHBA; UCIIOIb30BATh 3aKOHBI U
METOJIbl MaTEMaTHKH, €CTECTBEHHBIX, T'YMAaHUTAPHBIX M SKOHOMHYECKHX HAayK HPH DPEIICHHH
npoeCCHOHATBHBIX 33/1a4; NPUMEHSITh HAa TPAKTUKE HABBIKM TIPOBEACHHUS M OIHCAHHS
UCCIIC/IOBAHUIA, B TOM YHCJIE SKCIIEDUMEHTAIBHBIX

[1K-4.1 B cocraBe Hay4yHO-UCCIIEN0BATENBCKOTO KOJUIEKTUBA IPUHUMAET yYacCTUE B
pa3paboTKe M IKOJIOT0-3KOHOMHUYECKOM OOOCHOBAHMU TIAHOB BHEIPECHUS
HOBOM MPUPOJOOXPAHHOM TEXHUKM M TEXHOJOTUH, SKOHOMHUYECKOM
pEryJIMPOBaHUU TPUPOJTOOXPAHHOMN IEITENBHOCTH OpraHUu3alun

[1K-4.2 B cocraBe HaydHO-HCCIEN0BATENBCKOTO KOJUIEKTUBA IPUHUMAET YYacCTHUE B
pa3paboTke MEpONpPUSATHI MO CHIKEHUIO MOXAPHBIX M JAPYTUX PUCKOB
Upe3BhIYANHBIX CUTYaAITHHN

[1K-4.3 B cocraBe Hay4HO-HCCIEA0BATENBCKOTO KOJUIEKTUBA PUHUMAET Y4acTHUE B
OLIGHKE pe3yNbTaTUBHOCTHU W J(PPEKTUBHOCTH CHUCTEMBI YIPABICHUS
OXpaHoOM TpyJa




4. CTpyKTypa, 00b€éM U colepKaHNe NTUCHHUIINHBI (MOLYJI5)
OO0mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4eTHhIX enuHuibl 108 akasn. dacos, B ToM

YUCJIC:

— KOHTaKTHas pabora — 8,7 akaj. 4acoB:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynutopHas — 0,7 akaj. Jaca,

— caMocTosTenbHas padora — 95,4 aka. 4yacos;
— B (hopMe NMPaKTUIECKOM OAroTOBKH — 0 akaj. 4acos,;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
dopma aTTecTaIiy - 3a4€T

AynutopHast 3 =
KOHTaKTHas paborta E 3 ®dopma TeKyILero
Pasyen/ Tema g (B axaz. yacax) E E{ Bun 3 KOHTPOJIS Kox
[ — = g O [caMOCTOATENLHOM | YCHEBACMOCTHH | 000\
o & paboThI TIPOMEKYTOYHOH
na6. |mpaxr. | £ 8
Jlek. Z s aTTecTaluu
3aH. | 3aH. O &
1. Pazpen | OGwue cBeneHus
0 (GOTOXMMHUH 3arps3HEHHON
o6uocdepe. OcHOBHbBIE
(DUBUKO-XMMHUYECKUE
XapaKTePUCTHKH
pacrnpocTpaHEéHHbBIX
ra3oo0pasHbIX, JKUAKHUX H
TBEPIBIX 3arpsA3HUTENEeH
ouocdepsl, XHMHUYECKUE
peakii B HEOPraHUYECKHX
Nzyuenue
KOHCIIEKTa JIEKIUI
U OCHOBHOM
yueOHOit
JUTEPATYPBI.
1.1 PaGora ¢ I VK-1.1,
Xumus atMochepubix| 3 1 1 22,3 MIEPUOTUUCCKUMHI P agTquNc‘iaﬂ VK-1.2,
MIPOLIECCOB W3JIaHUSIMH, pabora YK-1.3
yKa3aHHBIMU B
oroyuterenn BAKa
U UX
DJIEKTPOHHBIMU
BEPCHAMHU
Wroro no pazaeny 1 1 22,3

2. Pazmen Il Bnusaue
3arpsisHATENe aTMocdepsl Ha
PaCTUTENBHOCTh




Wzyuenne
KOHCITEKTa JICKIUH

M OCHOBHOM
yueOHOM
JIUTEPATYPBI.
2.1 JeiicTBre PaGora ¢ VK-8.1,
IIpakTudeckas
3arps3HSAIONINX BEIECTB 1 10 TIEPUOTUUECKUMHU VK-8.2,
pabora Ne2,3
Ha PaCTUTEIBHOCTb U3JIAHUSIMH, VK-8.3
yKa3aHHBIMU B
6romnerenn BAKa
U UX
AJIEKTPOHHBIMHU
BEPCHAMU
HUroro no pazaeny 1 10
3. Paszgen 11 Xumus
MPUPOIHBIX BOJI 31
cucTaboIMYecKue
Wzyuenue
KOHCITEKTa JICKIUH
1 OCHOBHOM
yueOHOM
JIUTEPATYPBI.
3.1 Twumpoxumuss u Pa6ora ¢ Hp:gsglﬁfﬂ TK-4.1,
XHAMUS TMOYBEHHBIX 1/11 33,1 NEPUOANYECKUMHI P - TIK-4.2,
MPOIIECCOB U3JJAHUAMHI KOHTPOTbHAA T1K-4.3
’ pabortalNel '
yKa3aHHBIMU B
oromterenn BAKa
U UX
AJIEKTPOHHBIMHU
BEPCHAMHU
KOHCI;I[g(!;zPJIIPg{ 14074 [K-4.1,
74 OCHOBHOI71LI [IK-4.2,
3.2 Iponecco yueOHOi Si_ii
pacceuBaHus 1/0.611 30 JIUTEPATYPHI. KOHTPOJIbHAS VK-1.2,
3arps3HSAIONINX BEIECTB PaGora ¢ pabotaNe2 VK-13
B 6uocdepe MIEPUOTUUCCKUMHI VK-8.1,
yasarm 5 VK82
oromnerenn BAKa YK-8.3
HWroro no pazaeny 2/1,61| 63,1
Hroro 3a cemectp 4/1,61 195,39999 3a4ET
Hrtoro no aucuuminHe 4/1,61| 95,4 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jig  peanu3zanuu  NPEeAyCMOTPEHHBIX BHUJOB Y4eOHOHl paboThl B KauyecTBe
00pa30BaTeNbHBIX TEXHOJIOTHIA B MPETOJaBAHUH TUCITUTUIMHBI « XUMUKO-(PU3NIECKUE MTPOTIECCHI
B TeXHOC(]epe» UCTOIb3YIOTCS TPAAULIMOHHASI U MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTUH.

JIek1uu pOXOIAT B TPATUITMOHHOM (hOpME C aKTUBHBIM MCTIOIB30BAHUEM JJOCKH.

JIeKIMOHHBIN MaTepual 3aKperIsieTcs B X0ie JaOOpaTOPHBIX 3aHATHI U pelIeHUs 3a/1a4
HAa CEMUHAPAX U BO BPeMsi KOHTPOJIBHBIX padoT.

WuTepakTiBHOE 00ydeHUE IMpeIoaraeT JoOMallHee TECTUPOBAHUE KaK OJHY U3 (opM
MOArOTOBKHU K YCTHOMY 3aQ4€Ty.

CamocrosiTenbHass paboTa CTUMYJIHPYET CTYIEHTOB K Oojee IIyOOKOMY H3YYEHHUIO
yu4eOHOro Marepuajla M 3aKjIl4aeTcs B IpPOpadOTKE TEeM B Ipoliecce IMOATOTOBKH K
n1abopaTopHbBIM paboTaM, K CEMHUHapaM U K KOHTPOJIbHBIM paboTam, a TakkKe K 3a4ETy

6 YueOHO-MeTOIMYeCKOE 00ecneyeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Tpudonos, K. U. ®dusuko-xumuyeckue mnpouecchl B TexHochepe : yueonuk / K. U.
Tpudonos, B. A. JleBucunos. — 2-e u3f., ucnp. u. nom. — Mocksa : DOPYM : UHDOPA-M,
2020. — 256 ¢. — (Bsicmee oopazoBanue). - ISBN 978-5-00091-002-3. - Tekct : 2JIeKTPOHHBIH.
- URL.: https://znanium.com/catalog/product/1067791 (nara oopamenus: 23.10.2020). — Pexxum
JIOCTYTIA: TIO TIO/THCKE.

0) JlonostHuTEIbHAS JTUTEPATYpA:

1. Mensenena, C. A. ®U3HMKO-XUMHYECKUE MTPOIIECCHI B TeXHOChepe: YuebHoe mocoodue /
Mengenesa C.A., TumodeeBa C.C. - Bomnorma:Uudpa-Umxkenepus, 2017. - 224 c. ISBN
978-5-9729-0149-4. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/936017 (aara obpamienus: 23.10.2020). — Pexxum gocrymna:
0 TOATHNCKE.

2. I'ycakoBa, H. B. Texnocthepnas 6€30macHOCTh : (U3NKO-XUMHYECKHE MPOIECCHl B
texHocdepe : yued. mocobue / H.B. I'ycakoBa. — M. : UHOPA-M, 2019. — 185 c¢. — (Bsiciee
obpasoBanue: bakanaspuat). — Www.dx.doi.org/10.12737/10267. - ISBN 978-5-16-009903-3. -
Tekcr : anextponnsbIit. - URL: https://znanium.com/catalog/product/1008369 (nata oOpareHus:
23.10.2020). — Pexxum focTyma: 1o MmoIHCKe.

B) MeTonuyeckue yka3aHus:

1. Kopobosa H.JI. ®usmko-xumuueckue mporeccsl B TexHochepe [Tekcr]: meron.
yKa3aHus K 3adery st cryneHtoB crernuaibHoctH 280101 Bcex ¢opm oOywenus / H.JL
Kopo6osa; MI'TY, [kad. [I1OubXX/]. — Maruutoropck, 2009. — 22 c.

2. KopoboBa H.JI. Omenka moka3aTteneii KHUCIOTHO-OCHOBHOTO COCTOSIHUSI TIOYB H
IPUPOIHBIX BOJ C MOMOIIBI0 HOHOMETpHH [TekcT]: MeToa. yka3aHus K JabopaTOpHOM paboTe
s cryaentos creruansHocTi 280101 Beex dopm o6yuenus / H.JI. Kopobosa; MI'TY, [kad.
[1OubX/1]. — Marauroropck, 2009. — 22 c.

3. Kopo6osa H.JI. BusyanpHass OHOMHAMKAIMS 3arps3HEHHsT aTMOcepbl ypOocucTeM
IIEJI0YHBIM a3P030JIEM U IMOKCHIOM a30Ta C MOMOIIBIO BBICIIUX PACTCHUM B


https://znanium.com/catalog/product/1067791
https://znanium.com/catalog/product/936017
http://www.dx.doi.org/10.12737/10267.%20-%20ISBN%20978-5-16-009903-3
https://znanium.com/catalog/product/1008369

MOJIEBBIX M KaMepambHBIX ycIoBUsX [Tekct]: meroa. ykasanusi K JabopatopHOi pabote aiis
CTY/IEHTOB BCex HarpaiicHHit Bcex hopm obyuenus / H.JI. Kopo6osa; MI'TVY, [kad. TIDubXX/T].
— Marnwurtoropck, 2016, ¢.10.

4. Kopo6osa H.JI. BuzyanpHas OlleHKa peakiid CHETa W XBOMHOTO Omajaa B CBS3U C
3aJauaMi 3eJEHOr0 CTpouTenbeTBa [TeKcT]: Meroa. ykasaHus K J1aboparopHOW paboTre uis
CTY/IEHTOB BCeX HarpaiicHHit Bcex Gopm obyuenus / H.JI. Kopobosa; MI'TVY, [kad. IIDubXX/T].
— Marnwurtoropck, 2017, ¢.9.

r) [Iporpammuoe odecnnieuenne u UaTEepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
1o Ne norosopa Cpox aeicTBust JIMLEH3UU

MS Windows 7
Professional(us  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpovHO
Professional
7Zip CBOOOJTHO PACIIPOCTPAHIEMOE OECCPOYHO
FAR Manager CBOOOTHO pacIpoCTpaHIEMOe OecCpoUHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX nmbopMaunongle CIIPaBOYHbLIC CUCTEMBI

HasBaHue xypca CchlIKa

MG)K HapoOJHas KOJIJICKIIHUA HaAY4YHBIX -

AYHApOZL 1L YAHBIX | in: [/www.springerprotocols.com/
IIPOTOKOJIOB IIO0 PAa3JNYHBIM OTpaC/IsIM 3HAHHUH
Me>1< HapoJHas 68.321 ITOJJHOTCKCTOBBIX . .

AyHApOJH http://link.springer.com/
»KypHaIoB Springer Journals
Mexnyaapogaas edbeparuBHasg "

AyHapoa pedep http://scopus.com
ITIOJTHOTCKCTOBAsA CIIpaBO4YHas 6333 JAHHBIX
MC)I(I[YHapOI[HaSI HaYKOMeTpI/I‘leCKa}I

pedeparuBHas M MOJHOTEKCTOBas Gaza mamubix [http://webofscience.com
HayuHbIX n3ganuil «Web of sciencey
YHuBepcuterckas uH(GOPMAIMOHHAS —CHCTEMA
POCCHUA

®denepanbHblii  00pa30BaTENbHBIA  MOPTAI
OkoHoMuKa. Corronorus. MeHeDKMEHT
DnekTpoHHbIe pecypcbl onbmuoreku MI'TY um.

https://uisrussia.msu.ru

~ |http://ecsocman.hse.ru/

http://magtu.ru:8085/marcweb2/Default.asp

I'.1. HocoBa

Poccuiickas  T'ocynapersennas — GnomoTexa. https://www.rsl.ru/ru/4readers/catalogues/
Karamorn

®denepanbHOE TOCYAAPCTBEHHOE  OIOJKETHOE

yupexaeHue «DenepanbHbIi urctutyT|URL: http://www1.fips.ru/
IPOMBINIIEHHON COOCTBEHHOCTH

Undpopmanmonnass cucrema - EnuHoe OKHO

URL: http://window.edu.ru/

JIOCTyHa K HHOOPMALIMOHHBIM pecypcaM
[Touckosas cuctema Akaaemust Google (Google
Scholar)

Hanmonanbuas
undopmanMonHo-ananutiueckas  cucrema —|URL: https://elibrary.ru/project_risc.asp
Pocculickuii HMHAEKC HAy4YHOI'O0 ITUTHPOBAHMS

URL: https://scholar.google.ru/
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9 MaTepHaJIbHO-TEXHHUYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecreueHNe JUCIUTUINHBI BKITIOUACT:

Tun u Ha3Banue aynutopuu OCHaICHNE ayTUTOPUN

VY4eOHble ayAUTOpUU ISl IPOBEICHUS 3aHITUN JEKIIMOHHOTO THUHa MylnbTUMenuitHbIe
CpeICTBa XpaHEHUs], TIepelavun U IPEACTaBICHUS HH(POPMAIIHH.

KomMmruiekc TecTOBBIX 3afaHMil Al MPOBEIEHUS IPOMEXKYTOUHBIX M PYOEKHBIX
KOHTPOJIEH.

VY4eOHble ayauTOpUM JUIsl MPOBEACHUS 3aHITHA CEMHUHAPCKOTO THIIA, TPYNIOBBIX U
UH/IMBUYAIbHBIX KOHCYJIbTAllMH, TEKYIIErOo KOHTPOJS M MPOMEKYTOUHOW aTTeCTalluu
MynbpTUMeIHIHBIE CPENICTBA XPAHEHHUS, IEPEAayuu U MPEeACTaBlIeHUs UHPOPMALIUHU.

Kommiekc TEeCTOBBIX 3aJaHUN I8 TPOBEACHUS NPOMEKYTOUHBIX M PyOeKHBIX
KOHTPOJICH.

2 ¢dotoansboma (GopMBbI erpajauil  BEYHO3ENEHBIX XBOWHBIX JIECOMOCAIOK T.
Marnuroropcka, . Y o1, r. YensaOuncka);

®oroanb0oM (ropHasi CTeIb);

I'epbapuii (0Opa3ibl BEYHO3ETNEHBIX XBOWHBIX JIECOMOCANOK, IETPaAMPOBAHHBIX O]
JeiicTBUEM aTMOC(EPHBIX TPUMECEH);

HNonomep N-150M

YHuBepcanpHas HHAWKAaTOpHAas Oymara

JuctunnupoBaHHas BoAa

AnTekapckue Bechl (TOYHOCTh: YeTBEPTHIH 3HAK ITOCIIE 3aIATON ), PA3HOBECHI;

OO6pa3ibl XBOMHOTO omaaa (OHOBBIX TEPPUTOPUI.

[Tomenienust u1st caMoCTOATENbHOM paboThl [lepcoHanbHbIe KOMIIBIOTEPHI ¢ TakeToM MS
Office, BBIXOJIOM B WuTepuer u c JOCTYTIOM B AIEKTPOHHYIO
nH(pOPMaAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

[Tomemenne uis  XpaHeHMs M NPO(PUIAKTHYECKOTO OOCIYXMBaHUS Yy4eOHOTO
obopynoBanus Illkader ans XxpaHeHuss ydeOHO-METOIUYECKONW JOKYMEHTAIMH, Y4eOHOTO
000pyoBaHus 1 y4eOHO-HATIISITHBIX TTOCOOUH.
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IIpunoxenne 1
YueOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl CTYIEHTOB
CamocrosTenbHas padoTa CTyIeHTOB IOpa3yMeBAET C UCIOIb30BAHUEM OCHOBHOM

yueOHOI JTUTepaTyphl U JIEKTPOHHBIX PECYPCOB IMOATOTOBKY K OTBETaM Ha CIIEIYIOIINe

BOIIPOCBI:

IlepeyeHb BONPOCOB K TECTUPOBAHMIO, JJA00PATOPHBIM PA00TAM U 3a4€TYy
Xumus u huzuxa npupooHvix 600

1. Kpyrosopot Bopbl. [InanerapHas posb ero BeTBEN.

2. Anomanuu Bosibl. X mpupoza u riaHeTapHas poJib.

3. ®u3nKa MpoIecCcOoB reHe3rca METEOPHBIX BoJ. Pu3ndeckue Mpoueccsl, HAYIINE B CHE)KHOM
MOKPOBE.

4. [TpuHIMIBI reoXUMUYecKuX Kinaccudukanuii mo ['ompammuary u no Bepraackomy. [Tonstue
MUTPAIUU XUMUYECKUX JIEMEHTOB.

5. BayTpennue GpakTopsl BOAHONH MHUTPAIIUH SJIEMEHTOB.

6. Buemnue (daktopsl BOAHONW Murpanuu xumuueckux anemeHtoB: pH, Eh (pemokc-
noTeHuuan), t (remmeparypa), p (1aBieHue).

7. OkucnutensHo-BoccTaHoBUTENbHBIN oTeHnan (Eh). Cootnomenue Eh u sneprun ['m60ca.
[ToTenmanonpenensionue U NOTCHINAI3AIA0IIIE KOMITOHEHTHI IPUPOTHBIX BO/I.

8. 'paHuIIBl YCTONYHUBOCTH BOJIBI.

9. Pemenue 3agau no pacuery Eh BomHoro pactsopa.

10. I'eoxumuueckuii 6apbep. Ero tumnel u knaccsl o [lepensmany.

11. Xumus atmocdepHbix mpoueccoB ¢ ydactuem pagukanoB: OH, NO,, SO, menoynoro
asposoisi, NHs, CO, CO,.

12. Tpouecce hopMupOBaHUS XUMUYECKOTO COCTaBa METCOPHBIX BOJI.

13. XuMuyeckue  CBOMCTBA  MPUPOAHBIX  BOA:  oOmas MuHepanuzauus,  pH,
Eh(penokc-norennuan), meénoyHocts (€€ ¢GopMmbl), GOpMBI  KECTKOCTH, (OPMBI
arpeccUBHOCTU (YTJIEKHCIOTHAsI, OOLIEKUCIOTHAS, BBILIEIAYUBAIONIAsl, MarHe3uajabHas |
cynbdaTHas).

14. OcobeHHOCTH CTpOEHUSI BOAHBIX PACTBOPOB AIIEKTPOJIIUTOB U HEDIEKTPOIUTOB. SIBIeHue
TUpATALNN.

15. SIBneHue BcanMBaHUS-BBICAJIMBAHUS B HCTUHHBIX pacTBopax mno CamoinoBy. Bnusaue
TUAPATHON 000JIOYKHM HA TIOTJIONIEHNE KAaTHOHOB U3 BOJIHBIX PACTBOPOB TBEPABIMU (hazaMu
MOYB.

16. CtpoeHre KOJUIOMJHBIX pAcTBOPOB H KOJUIOMAHBIX YacTHI. Poib KOIJIOWIOB B
MOHHO-OOMEHHBIX TpoIleccax. SIBIeHHe KOoaryiasiuu ¥ TeNnTH3alUh, a TakkKe HX
MPAKTUYECKOE 3HAUCHHE.

Xumus noug

1. CrpoeHue mMpuUpOIHBIX MOHUTOB: TIIMHHUCTHIX MHHEPAIOB, OPTaHUYECKOTO BEIIECTBA IMOYB,
MOJIOKUTEIBHO 3apsSHKEHHBIX KOJIJIOMJIOB THUJIPOOKHCH alIIOMUHHMS M kene3a. Pounb
BBIIIEYKA3aHHBIX MOHUTOB B MpolieccaX BOAHOW Murpamuu TsSxkENbXx meramioB (TM) u
PaIMOAKTUBHBIX 2JIEMEHTOB).

2. NoHHO-00MEHHBIE peakllid B MPUPOJE U B MPOIECCaX OYUCTKU CTOYHBIX BOJ. EMKOCTBH
kaTnoHHOro oomMeHa (EKO) nous n rmuauCTBIX MuHEPaNoB: EKOg 5craunapmian); EKOg 2(mommas);
EKOs¢pexrnsnas. Enunnipsl nsmepenus. 3apucumocts EKO ot pH (knaccudukaiys HOHUTOB
no Hukonsckomy).

3. IlouBeHHAass KUCTOTHOCTH - (hAKTOP, OMPEACISIONINI MOABIKHOCTh COSTUHEHUHN TKETBIX

METAJJIOB W PATUOAKTHUBHBIX 3JIEMEHTOB B TOuYBax. MOpPMBI MOYBCHHOW KHCJIOTHOCTH:
aKTyalbHas, OOMEHHas, THAPONUTHYECKas W HeoOMeHHas. WX mpupoma, METOJBI
onpeaeneHus. CrocoObl HEHTpaTW3alliy IMOYBCHHOW KHCIOTHOCTH — W3BECTKOBAHUE.
CrniocoOsI pacuéra /103 U3BECTH.
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. N3BectkoBbiii moteHuuan nous (LP). Ero mpuponma. Cesizb LP ¢ ypaBHEHHEM H30TEpMBI

MOHHOTO 0OMeHa 1o HukombckoMy.
Kucnorno-ocHoBHas OydepHocTs mouB. YpaBHenue I ennepcona — Xaccenb6axa. bydepusie
30HBI TI0YB 110 YIIbPUXY.

. Penokc-morenmman (Eh) mouB- QakrTop, ompenensoomuil MOABMKHOCTh COCTUHEHHIMA

TSOKENTBIX METAJIOB M PAJIMOAKTUBHBIX DJIEMEHTOB B ITOYBaX. MeTObI H3MEPEHHS U pacuéTa.
Ypasaenne Hepacra. Coornomenne Eh u pH.

Yyactre B MOYBEHHBIX IPOIECCaX OKHCICHUSI-BOCCTAHOBJICHHUS, OCAXICHHUSI-PACTBOPCHHS,
MOHHOTO 00MeHa coenuHeHui TsokEnbix metamwioB (TM):  Cu, Zn, Pb, Mo, As, Mn, Be, Se,
U, Sr, Ra, Rh.

. Hecunmukartubie COCAMHCHHS aJIIOMHUHUA U JKCJIC3a B MIPUPOAHBIX IMTOYBAX U BOJAX. Yuyactue B

MOYBEHHBIX IMPOIECCaX OKUCICHHSI-BOCCTAHOBIICHUS, OCAXJICHUS-PACTBOPCHHS, HOHHOTO
o6mena AIYY, Fe?" u Fe".

Pacyér KoHIICHTpaIul MOHOB AP, Fe** u Fes+, €CIIM KOHIICHTpAIMsl UOHOB AJTIOMUHUS H
JKejle3a B pPACTBOPE KOHTPOIUPYETCS MCKIIOYUTEIBLHO MPOIECCAMH PACTBOPEHHUS —
ocaxxaenus cienyromux coeaunennii: Al(OH)s, Fe (OH), u Fe(OH);. Pemenue 3anau.
DaKkTOpbl HAKOTIICHHSI TSHKEIBIX METAJLIOB B IIOYBAX.

BrusiHue TSDKENBIX METAJUIOB Ha IOYBCHHYIO OUOTY.

[Tectumaer B mouBax. [Ipomecchl ux TpaHchopManuu ¢ ydacTueM H 0€3 ydacTHs JKHUBBIX
OpraHW3MOB.

O300oposumenvuas poib pacmeruti. 3e1éHoe cCmpoumenbcmao 20p0008
[ITymo3amuTHBIE CBOMCTBA Jieconocanok. llymo3anuTHble 1€COmOI0CHI.

. IIpime3anmuTHLIE CBOMCTBA JIECOMOOCAMOK. MeXaHU3Mbl CHIDKCHHUS 3albUIEHHOCTH C

Y4aCTHEM 3€JIEHBIX PACTCHUM.
KnumaTtoobOpa3zyroiias poib pacTeHUid: nepepacrpeaeneHue aTMochepHbIX 0CaaKoB (0K
U CHEra), CHUYKEHUE UHCOJIALINY, YIY4IlIEeHuEe TEMIIEPaTypPHOIO pexXumMa, CHIDKEHUE CKOPOCTH
BETpPa, CO3/IaHHE YCIOBUI /111 KOHBEKTUBHOTO JIB)KEHUS BO3AYXA.

BakTepunuaHbie CBOWCTBA pacTeHUH, BblieeHne GUuToHIu10B. O310pOBUTENbHBIN A PEeKT
OT MPUCYTCTBUS paCTEHUH - GUTOHIMIHUKOB.

. Nonuzamus Bo3nyxa pacteHusiMH. O310pOBUTENBbHBIA 3(D(PEKT OT MPHUCYTCTBUS JETKUX

HOHOB B aTMOC()EPHOM BO3TyXeE.
[Tornomenwue arpeccuBHBIX Ta30B (CO,, SO,, NO,) u Beimenenune O, pacTeHUsIMU. YdacTHe
JIECOTIOCAJIOK B MPOIIECCaX PACCEHBAHUS BPEIHBIX aTMOC(HEPHBIX BHIOPOCOB.

. DcTeTHUecKOe 3HaYeHUE 03€JICHEHUS AJId TOPOOOB U J'IaHJIHIa(l)TOB.

Busyanvnas buounoukayus 3a2paznenus ammocgepul ¢ ROMOWbIO bICULUX PACMEHU
(Bnusinue ammocghepnvix npumeceti Ha 3e1éHble PACMEHUsL)
bruonnaukanus 3arps3HeHHs aTMOC(EpHOro BO3JyXa € IMOMOILBIO BBICIIUX PAcTEHHH, €
aKTyaJIbHOCTb, HAYyYHOE MW MPHUKJIAJIHOE 3HAUCHUE.

. HexoTtopele mokazatenu Bu3yallbHON OMOMHIMKALMU, UX MpUpoAa (4yBCTBUTEIBHOCTh U

CCIICKTUBHOCTDH, JOCTOMHCTBA U HC,Z[OCTaTKI/I).

. Tpyanoctu B BbIOOpE MOKa3aresneil BU3yaabHOW OMOMHANKAILIMYN 3arpsi3HEHUsT aTMOC(hepsl C

IIOMOILBIO BBICILIUX PACTCHUM.

JIBa moxona K M3y4EHHI0 MEXAaHM3MOB BIIMSHUSA aTMOC(EpHBIX MpHUMeceld Ha pacTEeHUS:
MO/JIeNIbHBIE J1a00paTOpHbIe U MOJEIIbHBIE MOJIEBbIe YKCIIepUMeHThI. [loneBble HaOmIOAEHUS
HECMOJICIIMPOBAHHBIX CUTYaIlUMN.

. buonnaukanus 3arpsA3HCHUA aTMOC(bCpBIZ

a) okucnamu azota (NOy);
0) okuciaamu cepsl (SOy);
B) [IEJOYHBIM adPO30JIeM, TIPEICTaBIEHHBIM KapOOHATAMH KaIbIMs M MATrHUSL.
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OcCHOBHBIC WHIVKAIMOHHBIE TIPU3HAKU TIOPAKECHHUS PACTCHUH BBINIE YKa3bIBAEMBIMU
aTMOC(epHBIMU TMPUMECSIMH, MEXaHU3Mbl  BO3ACWUCTBUA  3arpsi3HeHusi atMocdepsl Ha
pacTeHUsl U MEXaHU3MBbI 3aIIUTHI PACTEHUM.

Ilpoyeccwl pacceusanus npumecei 8 pasiuyHbIX cpeoax

. HazBarb u 0OBACHUTH HPHUPOAY HPOLECCOB CaMOOUYHMINEHHUS aTMocdepsl: aTMochepHbie

OCaJIK{, TIOTJIOIICHHE 3€NEHBIMH PACTCHUSMH, TYPOYJICHTHbIE IOTOKA aTMOC(HEpPHOTO
BO3/1yXa (TOPU30HTAIbHbIE U BEPTHUKAJIBHBIE), a/IBEKTUBHBIC U KOHBEKTHBHbIE TIOTOKHU.
Kpurepuii TypOyJIe€HTHOCTH BO3AYIIHBIX IIOTOKOB.

. TemneparypHas crpaTuduKkanys U MrepaTypHas HHBEpCUsl IPU3EMHBIX CI0EB aTMOC(]EepHI.

WX ponb B pacceMBaHUU aTMOC(EPHBIX TPUMECEH.
3akoH [lapcu. YpaBHeHUe BJIaronepeHoca B BOAOHACKIIIICHHOHN MTOYBE.

. Huddepenunanbnoe ypaBHEeHHE BIarornepeHoca B BOJOHEHACHIIIEHHON OYBE (C BBIBOJIOM).

IlepeyeHb TeM MPAKTUYECKHUX 3AHATHI
Pemenue 3aa4 no paccenBaHuio mpuMmecei B atMmocdepe o HampaBIEHUIO OcH (pakena.

. buonHuKanms 3arps3HEHHs] aTMOC(EpPhl C MOMOIIBIO0 BBICIIAX PACTEHHNA B KaMepalbHBIX

YCIIOBUSIX C IMTOMOIIBIO TepOapHbIX 00pa3ioB U poTorpaduii.

. buonHgukanms 3arpsisHeHHs aTMoc(epsl ¢ IMOMOINBIO BBICIINX PACTEHUH B IIOJIEBBIX

YCIOBUAX (HA MpUMeEpE UCCIIEJOBAHUIN COCTOSHUS JIECONOCaI0K I.MarHuToropceka).
[TpakTHueckoe onpezeneHne peakiiui CHera U XBOMHOTr0 orajia , 0ToOpaHHOIro B Ipenesax
TeppUTOpuM r.MarHuroropcka M B IHpeAenax (OHOBBIX TEPPUTOPUI (cCaHATOPUS
”HOOMIICHHBIN) ¢ TOMOIIBIO HOHOMETPHUH, & TAKXKE BHU3YaJbHBIX METOJIOB. Vcronp30BaHme
pE3yJbTaTOB JUIsl INPAKTUYECKOM OLICHKM JKOJOTMYECKOW CUTyallUd IIPOMBIIUICHHBIX
rOpoA0B € 4YEPHOM METALIyprued B CBA3M C 3aJa4aMU HKOJIOTMYECKOIO 30HUPOBAHUSA
OCBaMBAaCMbIX TEPPUTOPUI U 3€JIEHOIO CTPOUTEIBCTBA.

IIpakTHueckoe OIpeneNeHre peakluMu NHUTbEBOM BOJbI I'.MAarHUTOropcka ¢ IOMOIIbIO
MOHOMETPHUH, & TaKXe  BHU3YyaJIbHBIX MeTON0B. OI€HKAa COOTBETCTBUS HCCIIELYEMBIX
IIOKa3aTelIed CAHUTAPHBIM HOPMaM.

. Pemenue 3aga4 mo XuMuu Io4B U MMPUPOIHBIX BOI: pacqéT PEAOKC — IMOTCHIIUAJIa peaKI_lI/Iﬁ C

y4acTUEM TOTEHITUATONPEISIISIONINX KOMIIOHEHTOB IOYB W IMPUPOIHBIX BOJ; pPacdér
KOHIIEHTPAllMd HMOHOB >Kejle3a M ATIOMUHUS TMPU YCIOBHM, YTO KOHIIEHTpAIMS ITHX
KOMIIOHGHTOB B BOJIHOM pPacTBOpPE KOHTPOJUPYETCS HCKIIOYUTEIBHO PEaKIHSIMU
pactBopenusi-ocaxaenus AI(OH)s, Fe (OH), u Fe(OH)s.



Hpuioxenne 2

OueHovHbIe CpeaCTBA /1Jisl MPOBeIeHUS MPOMEKYTOUHOI aTTeCTALNHU
IlnanupyemMble pe3yJbTaThl 00YUeHHs] M OlIeHOYHbIE CPeCTBA /Il NPOBeeHHs IPOMEKYTOUHOM aTTecTAlMi

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

YK-1: Cnoco6eH ocymecTBJIATh NOUCK, KPUTHYECKHU A AaHAJIM3 U CUHTe3 HH(pOpMalMU, TPUMEHATHh CUCTEeMHBIN MOIXO0A ISl peleHust

NMOCTABJICHHBIX 3aJa4

VK-1.1

AHanu3upyeT 3a/1auy, Bblemss ee 0a30BbIe
COCTAaBJISIIOIIME, PACCMATPUBACT U
MpeiaracT BO3MOKHBIC BAPUAHTHI PEIICHUS
IIOCTaBJICHHOM 3aJjauH, OI[CHUBAs UX
JIOCTOMHCTBA U HEJOCTATKH

Bonpocwi k 3auemy

1. Jlerazaums Boapl. TeopeTwueckue OCHOBBHI METOAA M almapaTypHOE
odopmIIeHHE.

2. Crabwim3anuonHas o0padoTka BoJbl. TeopeTudeckre OCHOBBI METOJa H
anmnaparypHoe opopMIIeHHE.

3. OGe3xene3uBaHNe U JeMaHTaHAlUs. TeOpeTHYeCKHe OCHOBBI METOJA U
anmnaparypHoe opopMIIeHHE.

4. Ymsrdaenue Boapl. OOeccomuBaHie U ONpPECHEHHE BOJBL. TeopeTnyeckue
OCHOBBI METO/1a U armnapaTypHoe opopMIIEHHE.

5. dropupoBanue u odecTopruBaHue BoAbl. TeopeTnueckre OCHOBBI METO/1a
U anmnaparypHoe oopMIIeHuE.

YK-1.2

Onpenensier, UHTEPIPETUPYET U PAHKHUPYET
uHpopMaInIo, TpeOyeMyIo A pelIeHus
MTOCTABJIEHHOM 3a]1au; OCYILIECTBISIET IOUCK
uH(bOpMAaLUY 1O PA3TUYHBIM THIIAM
3aIpocoB

Ilpumepnvie 3a0anus 0151 npaxmuyeckux pabom

3aoaua Ne 1.

OrneHnTe MaKCUMaJIbHO BO3MOXKHYIO KOHIIEHTpaIHs pacTBopeHHOTo O) B
Boze nipu 25°C, ecnn koHcTaHTa ['eHpy paBHa 2108 moms/mm°. ITonyyennyto
BEITMYMHY CPABHUTE C HOPMHUPYEMOI JJIsSI IPUPOIHBIX BOJ U YKAKHUTE
MPUYMHBI B PA3JIMYUU TOJTYUYECHHBIX 3HAYEHUM.

3aoaua Ne 2.

Onenute BenuunHy pH aTMocdepHBIX 0CaKOB IPU PACTBOPEHHUH B HUX
atMocepHoro CO,. BrnusiHueM Apyrux KUCIbIX ra3oB npeHedpeus. B
OIIEHKAX MPUHATh KOHCTAHTY JUCCOLUALMN YTOJIbHON KUCIOTHI:

H,CO3 =  H'™+HCOs3.

3aoaua Ne 3.

Ouenute pH noxaeit B r. IBaHOBO, rie OCHOBHOM BKJIaJ] B 3aKUCJICHUE
atMocdepHoii Bnaru (ymenbiienue pH) naet nuokcun cepsl. CpemaHsist
KOHIIEHTpalXsI TUOKCHIA CEPhI B TPU3EMHOM CIIO€ BO3yxa cocTaBiisieT 30
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MKI/M°, KoHCTaHTa ['eHpH paBHa 5,4 MOJIb/(IM™aT™), 2 KOHCTAHTA CKOPOCTH
mucconuarnuu  (H2SO3 H++H803_) COCTaBJISIET 2,7'10_2 MOJIB/IM .
BrimonHuTe aHajgoru4Hble pacuersl i r. Yepemnosua, riae cpeanss
koH1eHTpanus SO, nocturaer 1 Mr/M°. PaccunTaiiTe napiuaibHble HHIEKCHI
3arpsi3HeHus aTMocdepsl B ABYX rOpOax U cliejaiTe COOTBETCTBYIOIINE
BBIBO/IBI.

3aoaua Ne 4.

OreHUTE KOHIICHTPAIUIO KapOOHAT-NOHA ITPH PACTBOPEHUHU aTMOCHEPHOTO
CO; B IpupOaHBIX Bojax npu Temieparype 25°C. B olieHKax IpUHSTH:
KoHcTaHTa ['enpu Kr:3,4'1077 MOJII)/IIMS'Ha; K1:4,5'1077 MOJH)/IIM3;
K2:4,7'10*7 MOJIB/I[MS; pH=10.

3aoaua Ne 5.

PaccuuraiiTe KOHIIEHTpaIMIO OUKapOOHAT-UOHA MTPH PACTBOPEHUH
armocdeproro CO; B mpupoaubix nogax npu 20°C. B kauecTBe CpaBOYHBIX
JMaHHBIX NpUHATE: KonmudecTBo CO; B atmocdepe cocrasmuseT 0,0343 %
(o0BbemHBIX), KOHCTaHTa ['eHpu Kr:3,4'1077 MOJII)/I[MS'Ha; K1:4,5'1077
MOJIL/L[M3; 1(2:4,7'1077 MOJIB/,I[MB; pH=7.

YK-1.3

[Ipu 06paboTke nHpOpMaUK OTINYAET
(akThl OT MHEHUI, HUHTEPIpETALNH, OLICHOK,
dhopmupyeT cOOCTBEHHBIE MHEHHS 1
CYXJI€HUs], apT'yMEHTHPYET CBOU BBIBOJBI U
TOYKY 3peHUs

3aoanus x 3auemy

1. Belpazute cojepkaHue TJaBHBIX KaTHOHOB W TJIABHBIX aHMOHOB IS
CpEIHEro cocTaBa PeYyHOM BOJbI B IPOMMILIIE M MUJUTMMOJISIX HA JIUTP.

2. lIpencraBbTe B BUJE (OPMYJIBI CPEIHHUNA COCTAB PEUYHON BOJIBI, B KOTOPOIi
KOHIIEHTpAIlKs PaCTBOPEHHOTO TUOKCH 1A yrieposaa coctasisier 1000 M/,
3. Ckonbko rpammoB noBapenHoit coiu (NaCl) cogeprxurcest B 1 kI MOpCKOi
BOJIbI, OTOOPAaHHOM B OHOM U3 3aJTMBOB CeBEpHOT0 MOpS, ECIH €€ XJIOPHOCTb
paBHa 20%o0?

4. K xakoMy KJ1accy BOJ IO MUHEpaJIM3allUU CJIEyeT OTHECTU MPHUPOIHBIE
BOJIbI, COCTaB KOTOPBIX COOTBETCTBYET CPEIHEMY COCTAaBY MOPCKOW BOBI.
[Ipu oleHke NpUHATH: a) ApPyrue NpHUMECH B BOJE OTCYTCTBYIOT; 0)
IUIOTHOCTH  BoAabl paBHa 1000 r/mm’; B) IMpH DKCIEPHUMEHTAIBHOM
ONpefieNIeHd MHMHEpalM3allMi BCE HMOHBI THApOKapOOHaTa MepeiayT B
KapOOHAT-MOHBI, @ OCTaJbHbIE MOHBI MOJHOCTHIO MEPEXOIAT B OE3BOJHBIC
conu, ycrouussie pu 105°C.

5. OxapakrepusyiTe CpeJHHIl COCTaB PEYHOM BOJBI B COOTBETCTBUM C
kinaccudukanueit, pazpadoranaon O. A. AJTEKUHBIM.




6. Ha cxonbko MoJielt yMEHBIIUTCSI pABHOBECHOE COJIEpPKaHUEe KUCIOPO/Iay B
KaXKJIOM JIUTPE BEPXHETO CJIOS BOJIBI IPUPOTHOTO BOAOEMA MPU YBEIUUYECHUU
TeMrnepaTypbl MPU3EMHOro Bo3ayxa ¢ 5 mo 25°C, ecnu mnapiuaibHOE
JaBJICHUE KHUCIOpOJa HE H3MEHMJIOCh, KOHILIEHTpalMs KUCIopoJa
COOTBETCTBYET CpEIHUM Uil TPU3EMHOTO CJIOS 3HAYCHHSIM, JIaBJICHHE
BO3/lyXa COOTBETCTBYET CTaHAapTHbHIM 3HadeHusiM?  [lapuuaibHbIM
JTABJICHHEM TapOB BOJbI MOKHO NMpEHeOpeyb.

YK-8: Cnocoben co3gaBaTh M NOJIePKUBATHL B IOBCEIHEBHOI

KM3HHU U B NPO(eccCHOHAIBLHON esiTeJIbHOCTH 0e30macHble YCI0BUS

JKM3HeIesITeJIbHOCTH /IJIsl COXpPaHeHUs] MPUPOAHON cpeabl, o0ecnedyeHHs] YCTOMYMBOIrO pa3BUTHS 00IECTBA, B TOM 4YHCJe NPH yrpo3e u
BO3HUKHOBEHHH YPe3BbIYAHBIX CUTYAIlHIl U BOEHHBIX KOH(IUKTOB

YK-8.1 Ananuzupyet u uaeHTHGUIIPYeT hakTopsl | Bonpocsi k 3auemy
OITACHOTO ¥ BPEIHOTO BIUSHUS dJIEMECHTOB 1. ®wusudveckas CyMHOCTh MPOIECCA HOHOOOMEHHOW OYMCTKH Ta30BBIX
cpenbl 00uTaHUs (TEXHUYECKUX CPEIICTB, BBIOPOCOB.
TEXHOJIOTUYECKHX MPOIECCOB, MaTepuanoB, | 2. Tunbl MOHHTOB. OCHOBHBIC MOAXOIbI K WHTECHCHU(PHUKAIUU OYUCTKU
3JIaHUI U COOPYKCHUM, IPUPOIHBIX ra30BbIX IOTOKOB HMOHHTaMH: NPUMCHEHHUE HOHHUTOB pPa3IMYHBIX (opM,
COILMATILHBIX SIBJICHHIA) CMEIIaHHBIC HOHUTBI, BOJIOKHUCTBIC YIIICPOIUCTHIC HOHUTHI.
3. Perenepariuisi HOHUTOB.
4. TepMudeckrue METOJbI OYMCTKH CTOYHBIX BOJ: TEOPETUYECKHUE OCHOBBI
METO/1a KOHIICHTPUPOBAHHUS CTOYHBIX BO/I.
5. TepMmuueckre METOJBI OYMCTKH CTOYHBIX BOJ: TEOPETHYCCKHE OCHOBBI
METO/JIa BBIMTAPUBAHUS. 3aTPaThl SHEPTUU Ha BIIAPHBAHUE.
YK-8.2 BrisBiisier mpo6iieMbl, CBSA3aHHBIE C Ilpakmuueckue 3a0anus K 3ayemy

HapYIICHUSIMH TEXHUKHU 0€30MacHOCTH Ha
paboueM MecTe; MpeIaraeT MeporpUsITHsIX
10 NIPEAOTBPALEHUIO YPE3BbIYANHBIX
CUTYyalHil

1. PaccumraiiTe mnocrymieHue cepbl B Kr S/(raerom), eciu TOA0BOE
KOJIMYECTBO OCAIKOB cocTaBisier 980 MM, oOmiast KOHIGHTpanus B HUX S
paBHa 1,5 mr/n. Ilpu ycnoBum, 4TO MOCTYIUIEHHE AUOKCUAA CEphl B BUJE
CYXUX BBINAJICHUH U 0CAIKOB cocTaBisieT 12Kkr S/(Ta * TOJ1) ¥ €ro OKUCIICHHE B
MOYBE NMPOUCXOAUT 1O YPABHEHHUIO:

2S0,+0,+2H,0—-2H,S0,,

paccuuraiite nocrynnenue H', ceazannoe ¢ SO,, B kr H/(ra’roxm).

2. B nmouBy 6butn BHeceHbI a30THbIE yao0penus (NH4NO3) B komuuectse 110
kr N/ra. KakoBa Macca ucnoyib30BaHHOTO YAOOPEHUs, €CIIM OHO COJICPKUT
96 % neiictByromero BemectBa? Ilpu  ycmoBum, uto Beck NHa
HUTPUPUIHPYETCSI, BBIYUCIUTE YBEIMYCHHE KOHIIEHTPAIMH HHUTPATHOTO
a30Ta B IOYBEHHOM PacTBOpPE, €CIU yA00peHHe paBHOMEPHO CMEIINBACTCS C




2600 T mouBsl nipu coaeprkanuu B Helt Boabl 20 T HoO/100 r cyxoii MOYBHI.
[Tpu ycnoBum, 4TO B MpolecCe HUTPU(PHUKAIUN BBIICISICTCS 2 MOJb H' nHa

KaXIplii Monb MuHepamu3oBaHHoro NH « | paccuwraiite m3menenme pH
noussl. Ee 6ydepnas emxocts pasaa 60 mmons H'/(xkr'pH).

VK-8.3

PasbsacHseT npaBuia noBeIeHUs IIPU
BO3HUKHOBEHUU YPE3BBIYANHBIX CUTYaLUN
IIPUPOJIHOTO ¥ TEXHOTEHHOTO
IIPOUCXO0XKACHUS; OKa3bIBACT IIEPBYIO
IIOMOLb, OIUCBIBAET CIIOCOOBI Y4acTHsI B
BOCCTaHOBUTEJIbHBIX MEPOIIPUATHUAX

3aoauu ons camocmosmenvhol pabomol

3aoaua Ne 1.

B Bome VYBOAbCKOTO BOJOXpaHHWIMWINA cpeqHee conepkanue Zn u Cu
coctaBisgeT coorBeTcTBeHHO 0,0124 1 0,009 Mr/n, cTeneHb MUHEpaIU3aIUN
BobI Omm3Ka K 0,4 1/1. OnennTe K03 PHUIMEeHTH BOAHOW MUTPALIUHU KaXKI0TO
U3 2JIEMEHTOB, eciau ux Mupooii Kmapk mias ocagounsix nopoxa paseH 80
(Zn) u 51 (Cu) Mr/kr, ¥ MHTCHCHUBHOCTh BOJIHON MHIpAIlMU KaXIOTO U3
AJIEMEHTOB.

3aoaua Ne 2.

B nHacrosmiee BpeMsi 4eI0BEYECTBO CIIOCOOHO CHHTE3UPOBATH 0KOJI0 10 MiIH
COCIMHEHUH, MPOU3BOIUT B OONIBIINX MaciTabax 50 ThICAY COCTMHEHUM, a B
0c000 KpYymHBIX MacmiTabax — 5 Teic. coeAMHEHUN. ONMUIINTE BO3MOKHBIE
MOCJIC/ICTBHS BO3ICUCTBUS ITUX COEAMHEHUHN U1l TUTOCHEPHl M TOYBEHHBIX
OpraHU3MOB.

3aoaua Ne 3.

O6muii 06beM pasIHHOTO MUHEPANLHOIO CHIDHA, HIBIEKAEMOTO W3 HED,
cocraBmsier 10™ 1. OueHuTe, KaKyo JOMIO 5Ta BETMYHHA COCTABIACT OT
00BEMOB BEIIECTB, BOBJIEKAEMbBIX B OMOTHUECKUN KPYTOBOPOT CYIITH.

IIK-4:

Cnoco0en

OPHUCHTHPOBATHLCH B OCHOBHBIX rlpoﬁ.neMax TeXHOC(l)epHOﬁ 6e3OHaCHOCTI/l; INPpUHUMATD yuyacrue B

HAYYHO-MCCJIe0BATEIbCKUX pPa3padoTKkax Nno Npoduiao NOArOTOBKH: CHCTEMAaTH3MPOBaTh HMH(pOpManuio mo TeMe MCCIeAOBAHMIA,
NPUHUMATH y4acTHe B IKCIIePUMEHTAaX, 00padaTbIBaTh NMOJYUeHHbIE JaHHbIE; PeliaTh 3a1a4H NPo(ecCHOHAIBLHON AeTeJIbHOCTH B COCTaBe
HAYYHO-MCCJIe0BATEIbCKOI0 KOJUICKTHBA; HCIOJb30BATH 3aKOHBI M METOAbI MATEMATHKH, €CTeCTBEHHbIX, TIYMAHHUTAPHBIX H
IKOHOMMYECKHMX HAYK NPHU pelieHNH NpodeccHOHATbHBIX 32/1a4; IPUMEHATHh HA MPAKTHKEe HABBIKYM NIPOBeIeHHs M ONMCAHUS HCC/IeI0BAHMIL,
B TOM 4YHCJIe IKCIIEPHUMEHTATbHbBIX

[1K-4.1

B cocraBe HayuHO-UCCIIE10BATENBCKOTO
KOJIJIEKTUBA IPUHUMAET y4acCTHE B
pa3paboTKe U 3KOJIO0r0-3KOHOMHYECKOM
000CHOBAaHUY TUIAHOB BHEJAPEHUSI HOBOMH
MPUPOJOOXPAHHON TEXHUKHU U TEXHOJIOTHM,
SKOHOMHUYECKOM PETYJIMPOBAHUU

Bonpocul k 3auemy

1. Knaccudukanuss MeTofoB 00€3BpEKMBAaHUS MPOMBIIIICHHBIX OTXOJIOB
(ra3000pa3HbIX KHUJIKUX, TBEPIBIX).

2. TexHonornyeckue acrekThl MOBBIEHUS 3(PPEKTUBHOCTH IMPOLIECCOB
yiIaBnuBaHus (epepadoTKu, 00€3BPEKMUBAHNS) OTXOIOB MPOU3BOJICTBA.

3. ®u3MKO-XMMHMUYECKHE OCHOBBI METOJa TEPMOKATAIUTUYECKOTO




MIPUPOIOOXPAHHOM JEATEIbHOCTH
OpraHu3alu

00e3BpEeKUBAHSI POMBIIIICHHBIX BEIOPOCOB.

4. Turbl KaTaTM3aTOPOB TITyOOKOTO OKHCIICHUSI.

5. OcoOEHHOCTH CTAallMOHAPHOTO W HECTAIIMOHAPHOTO O0E3BPEKUBAHUS
ra3oBbIX BBIOPOCOB. KOHCTPYKIIMM TEPMOKATAIUTUYECKUX PEAKTOPOB CO
BCTPOCHHBIMU PEKyIepaTOpaMH Terlia.

6. Buapl kpucTauM3anuyd BEMIECTB M3 pacTBOpoB. OOImee ypaBHEHHE
CKOPOCTH KPHCTAITH3AIIHH.

[1K-4.2 B cocraBe HayyHO-HCCIEI0BATENHCKOTO IIpaxmuueckue 3a0anus K 3a4emy
KOJUIEKTHBA IPUHUMAET y4acTHE B 1. IlepBoii cragueil neHUTpUPUKAINY SIBISIETCS BOCCTAHOBJICHHE HUTPATOB
pa3paboTKe MEPONPUITHN IO CHUKCHHIO 0 HUTPUTOB. HUTPUTHI XapaKTepU3YyIOTCS MaJlbIM BpPEMEHEM KU3HU,
MOKapHBIX U IPYTUX PUCKOB Ype3BBIYAHBIX | BoccTaHaBnuBasch nainee 10 Ny u N,O. YpaBHenus 3Toil mepBoil craguu
CUTYyalHil TaKOBBI:
NO3 +2H"+2¢ -»NOz +H,0,
E;=0,83-0,031°Ig([NO2 J/[NO= ])-0,059pH.
PaccuuTaiite cootHomrenue mMexxay Eh u pH mns ciydas, xorga monosuHa
NO: 6yner Boccranosiena u [NO3 ]=[NOz].
2. WUcnone3ys naHHble 3amaud 12, a TakKe 3Has, YTO OJIHA YETBEPTh
KapOokcuibHbIX rpynn umeeT pK,=3,0 u Tpu uerBeptu — pK,=5,5,
IIEPECUUTANTE 3apsijl, CBSI3aHHBIN C TYMYCOM, B 3aBUCHUMOCTH OT pH.
3. Paccuuraiite motepu P, S u N Ha 1 ra B 250 MM IpeHa)KHOU BOJBI, €CIH
KOHIICHTPAIIUU 3TUX JIEMEHTOB COCTaBIIsLIU cooTBeTCTBEHHO 0,02; 2,5 n 12
MT/I1.
I1K-4.3 B cocraBe HayyHO-HCCIEIOBATENHCKOTO 3aoauu ons camocmosmenvHou pabomol

KOJUIEKTHBA IPUHUMAET y4acCTHE B OLIEHKE
Pe3yNbTaTUBHOCTH U 3G (HEKTUBHOCTH
CHCTEMBI YIIPaBJICHUS OXpaHOU Tpyza

3aoaua Ne 1.

PaccunTaiiTe KOTWMYECTBO JIOJIOMHTOBOM MYKH, KOTOPYIO HEOOXOIUMO
BHOCHUTHh Ha Bam camoBbrii ydactok (miomaap 0,1 ra), 9T00BI UCKIIOUYHTH
3aKHMCIIEHHE TOYB 3a CYET BBINAJAEHUS KMCIOTHBIX OCAIKOB, €CIU INIOTHOCTh
BBINIAJICHUI cocTaBisgeT, Kr/(ra‘ron). H*=0,77; SO42_:43,27; NO5;=19,22;
NH, =2,59: Ca2+=3,25. Hanummmre ypaBHEHHS COOTBETCTBYIOIIUX PEAKITHIA 1
MIEPEYUCIIUTE OCHOBHBIE MTOCIIEACTBHS 3aKUCICHHSI TIOYB.

3aoaua Ne 2.

Onummure, B KaKUX CIydasx MPOBOAUTCS THUIICOBAHWE TMOYB WM MPUBEIUTE
COOTBETCTBYIOIIME XHMHUYECKHE peakmuu. OIEHUTEe O THICcA JUIs




MaXOTHOTO CJIOS MOYBBI TOJMIIHUHOM 50 cM, €Clii eMKOCTh KATHOHHOTO 0OMEeHa
paBHa 23 mr-3kB/100 T, a conepkanue oOMeHHOTo HaTpus coctassietr 20 %
OT EMKOCTH KaTHOHHOTO OOMEeHa.

3aoaua Ne 3.

Cpennee cogepxaHue TymMyca B MaxXOTHBIX MouBax VBaHOBCKOIl oOnactu
cocraBinser 1,9 %. OueHute cTeNeHb HCTOLIEHUS TyMYCOBOI'O ClJIOS,
HA30BUTE OCHOBHBIC MPHUYMHBI 3TOTO SIBICHUS M MPEIJIOKUTE MEPHI IO
YIYYIICHUIO TUIOIOPOIUS TI0YB B 00JaCTH.

3aoaua Ne 4.

Onenute KOd(p(GUIMEHT OMOJOTUYESCKOr0 TOTJIONICHHSI Oopa, €ClIh ero
coJiep’KaHue B MMOYBE COCTABMIIO 5,8 MI/KT CyXOH IMOYBBI, a B 30JI€ 3JIaKOBBIX
pacrenuit 400 mr/kr. Onpenenure, K KaKOW TPyNIe 3JIEMEHTOB OTHOCHUTCS
O0p U OMHIIUTE €r0 OCHOBHBIE (QYHKIMH B (PM3UOJIOTUU PACTEHUM.




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM U KPUTEPHH
OlLleHUBAHUS:

[TpomexyTouHass aTTecTauus IO AUCHUIUIMHE «DU3UKO-XMMUYECKUE MPOLECCH B
TexHoc(hepe» BKIIOYACT TEOPETUUYECKHE BOIPOCHI, MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHUS
00y4aromuMuCs 3HAaHUW U TPAKTUYECKUE 3aJaHusl, BBIABISIONINE CTEIIEHb COPMHUPOBAHHOCTH
YMEHHH U BIaJICHUN, IPOBOAUTCS B hopMe 3ayeTa.

Tlokazamenu u Kpumepuu oyeHu8aHUs 3a4ema:

Jl1s monydeHus 3ayeTa 1o AUCUUIUIMHE 00yJaloluics MPOYHO YCBOWI MPEAYCMOTPEHHBIN
IIPOrpaMMHBIM MaTepuan;  MpaBWIbHO, apryMEHTHPOBAHO OTBETWJI Ha BCE BOIIPOCHI, C
IpUBEICHUEM IPUMEPOB; IMOKAa3aJl ITyOOKHE CUCTEeMAaTU3UPOBAaHHbIC 3HAHUS, BIAJICET IPUEMaMH
pacCcyX/IeHHs U COIIOCTaBISIET MaTepual M3 pPa3HbIX MCTOYHHUKOB: TEOPUIO CBS3BIBAET C
MPAKTUKOM, APYTMMU TeMaMU JAaHHOTO Kypca, JPYTHX H3y4aeMbIX IMpEAMETOB; 0e3 OmMOoK
BBITNIOJIHWI IPAKTUYECKOE 3aaHHE.

OreHka «He 3a4TeHOY» BBICTABIIAETCS CTYACHTY, KOTOPbIil He cripaBuiics ¢ 50 % BOIIPOCOB U
3a/laHuii, B OTBETaX Ha BOIPOCH! JOMYCTUJI CYLIECTBEHHbIE olIMOKkU. He Moker oTBeTUTH Ha
JOTIOTHUTEIIbHBIE BOIPOCHI, MPEUIOKEHHbIE MpernojaBaTeneM. LlenocTHoro mpencTaBieHUs O
B3aMMOCBS35X, KOMIIOHEHTaX JUCLHUIUIMHBI Y CTY€HTa HET.



