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PaGouast nporpamma cocrasiena na ocope ®I'OC BO no wanpasieHHIo MOAroToBKH
20.03.01 Texnochepnas GezonacHocTs (yposeHb 6akanaspuara) (npukaz MunoOpuayku Poccun
o1 21.03.2016 r. Ne 246)

PaGouas nporpamma paccMoTpena v 0100peHa Ha 3ace/ianun Kadeapsi [TpoMbitieHHOM
9KOJIOrHH U 6E30MaCHOCTH KHU3HEICATETHHOCTH
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OXpaHbl OKpysKatowieii cpe/ibl 1 %/
o
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9KOJOTHYECKOT0 KOHTpos r.MaranTtoropeka E.B. Anesckas




Jluer akryaausauuu padoueii nporpaMmbl

PaGouas nporpamMmma nepecMoTpena, oocyxkiena u ogobpena s peanusauuu B 2020 - 2021
y4yeGHOM rojty Ha 3aceanuu kadeapsl IIpombinuieHHON 9K0T0rHH 1 6301M1aCHOCTH

Tpotokon ot 7 se : 2o0r. Ne 7.
3as. kadenpoii 7z — A.IO. [lepstunckuii

Pabouas nporpamma rnepecMotpena, oocyskieHa u ojjoopena ans peanmsawiu B 2021 - 2022
y4eOHOM rojty Ha 3aceanuu kadeaper [IpoMbiiieHHO#H 3K010rHN U GE30NMaCHOCTH

Ilporokon ot 20 r. No
3as. kadenpoit AlO. IlepsTunckuii

PaGouas nporpamma rnepecMorpena, o0cykiaena u ogodpena juis peanusauuu B 2022 - 2023
yueOHOM rojy Ha 3aceaannu kadeapel  [IpoMbiieHHO# dK010ruu 1 Ge30nacHOCTH

Ilporokon ot 20 r. Ne
3aB. kadeapoi AXO. [epsTunckuii

Pa6Gouas nporpamma repecMoTpena, o0cyxaeHa u ogobpena juist peanusaiuu B 2023 - 2024
yueOHOM roay Ha 3acenannu kadeapel [IpoMbiiienHoi skonoruu u 6e30nacHoOCTH

Ilporokon or 20 r. Ne
3as. kadenpoi A1O. lepsaTunckuii




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henbto aucuumianabl  «PU3HKO-XUMHUYECKUE MPOLECChl B TeXHOchepe» sBIseTcs
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

JucrunnmHa DU3HMKO-XUMHYECKHE TMPOIECChl B TeXHOC(EPE BXOAWT B BAPUATUBHYIO
94acTh Y4eOHOTO M1aHa 00pa3oBaTeILHON IPOrPAMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoaumbl  3HaHMS  (YMEHHWs,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pe3Yy/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

Xumus

dusznka

MaremMaTuka

3Hanus (YMEHUS, BIAJICHUS), MOTYICHHBIC TTPH M3yYECHUU TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

MOHUTOPHUHT Cpebl OOUTAHUS

CucTeMbl 3aITUTHl ATMOC(EPHI

Cucremsl 3a1UTHI THAPOChEpHI

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

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocBOEHHSA IUCHUIUIMHBI (MOAYJs) «PU3MKO-XMMHUYECKHUE IMPOLECCHl B
TexHochepe» o0yuarouiics 10KeH 00J1a1aTh CIeYIOUMMHA KOMITETCHIIUAMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

ITK-22 crmocoOHOCTRIO HCIO0JIL30BATh 3aKOHBI M METOJIBI MAaTEMAaTHUKH, €CTCCTBCHHBIX,
TYMaHUTapHBIX U YKOHOMUYECKUX HayK MPU PElIeHUH MPOPECCHOHANBHBIX 3a/1a4

3HaTh 3aKOHBI, OIIPEJIEISIIOIINE HAIIPABIEHHOCTh XUMUUECKHUX U (PU3UKO-
XUMUYECKUX IIPOLIECCOB B I1I0YBE U B IPUPOJHBIX BOAAX;

MIPOLIECCHI CAMOOYHILIEHUSI aTMOC(hEphl U IPUPOJIHBIX BOJ;

XUMUYECKHE U PU3UKO-XMMUYECKHE POLIECCHI B IOYBE U MPUPOIHBIX BOJIAX
C YYaCTHEM TSKEJBIX METAINIOB

Ymeth CTPOUTH rpa KU pacceuBaHusl BLIOPOCOB B aTMOchepe;

MIPOBOJIUTH HOHOMETPHUECKUI aHaANN3;

OCYIICCTBJIATh BU3YaJIbHBIC 6I/IOI/IHI[I/IKaI_[I/IOHHI)Ie Ha6.]'IIOJIGHI/I${ B IIOJIEBBIX U
KaMepaJbHbBIX YCIOBUAX JUIS OLIEHKU XapaKkTepa 3arpsi3HeHUs aTMOCc(ephI;
pelaTh 3aa4u Mo pacyeTy 3HaueHu (HaKkToOpoB, ONpeAeSonX (GopMbI
MUTPALHHU TSHKETBIX METAJUIOB

Buianers MeTtonaMu ceeKTUBHON HOHOMETPUH, BU3YalIbHOW OMOMHIUKAIIH B
TOJIEBBIX U KaMepaJIbHbIX YCIOBHSIX, HAaBbIKAMU pa0OTHI C JIUTEPATypol U
JJIEKTPOHHBIMU PECYPCaMU; HABBIKAMU aHATUTUYECKOTO CPABHEHUS
pe3yNIbTaTOB HAOIIOACHUHN C JINTEPATYPHBIMH JIaHHBIMH; HABBIKAMU
HaIKMCaHUs MaJICHbKON Hay4YHOU PabOTHI




4. CTpyKTypa, 00b€EM U colepKaHie TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. yacos, B TOM
qyuce:
— KOHTaKkTHas pabora — 86,8 akaj. 4acos:
— aynuropHas — 85 akaj. 4acos;
— BHeaynuTopHas — 1,8 aka. yacos
— caMocTosTeNbHAs pabota — 21,2 aka. 4yacos;

dDopMa arrecTaluu - 3a4cT

AynutopHas s s
o | xonrakTHAs pabora E § DopMma TEKyILEro
Pasnen/ Tema 3 (B axaz. acax) £z Brz . KOHTPOIA Kon
N — : & O | caMOCTOATENEHOR |  YCUEBACMOCTH H [\ 0 o
O 2 5 paboThI MIPOMEKYTOYHOH
Tlek. mab. | mpaxr. zS aTTecTalyu
3aH. 3aH. | Q &
1. Pazgen OOmue cBefeHUs O
¢doroxumun 3arpsA3HEHHON
ouocdepe. OcHOBHBIC
(u3HKO-XUMHUUYECKUE
XapaKTePUCTHKH
pacnpocTpaHEHHBIX
ra3oo0pa3HbIX,  KHJIKHX U
TBEPIBIX 3arps3HUTENEH
onochepsl, XAMHUYECKUE
peakuuu B HEOPTaHMYECKHX
Nsyuenune
KOHCIIEKTa JIEKIUI
W OCHOBHOM
y4eOHO
JIATEPaTypPHL.
11 Pabora ¢ T
Xumust atmochepHbix| 4 6 16/61 | 4 | nepuoanYeCKUMHU P agTuqfﬁ;claﬂ I1K-22
MPOIECCOB W3TaHUSIMH, pabota 7
yKa3aHHBIMU B
6roierenn BAKa
U UX
JNIEKTPOHHBIMHU
BEPCHAMH
Hroro no pazaeny 6 16/61 | 4
2. Paznen Bausnaue
3arpsisHHATENed atMocdepbl Ha
pPaCTUTEIILHOCTD
NsyueHnue
KOHCTIEKTa JICKIUI
W OCHOBHOM
y4eOHO
JIUTEPaTyphL.
21 JeiicTue Pa6ora ¢ T
3arpssHAOIUX — BewiecTs| 4 6 12/41 | 4 | nepuoguyeckumu P ZKTW{;;:; Zﬂ IK-22
Ha PaCTUTEIBHOCTD W3AaHUSAMH, pabota ez,
yKa3aHHBIMU B
6romnerenn BAKa
U X
JNIEKTPOHHBIMHU
BEPCHUSIMHU
Hroro no pazzpery 6 12/41 | 4




3. Pazgen Xumus npupoaHBIX
BOJL u cucradonu4yecKkue
IpeBpaNeHus] B IOYBE

3.1 TuapoXuMHUs U XUMHUS
MIOYBEHHBIX MPOLIECCOB

16

17/81

11,2

Wzyuenne
KOHCITEKTa JICKIUH
M OCHOBHOM
yueOHOM
JIUTEPATYypPHI.
Pa6ora ¢
TIEPUOTUUCCKUMH
W3IaHUSAMU,
YKa3aHHBIMH B
oroterenu BAKa
H UX
3JIEKTPOHHBIMHU
BEpCUAMHU

IIpakTnueckas
padota Ne4;

KOHTPOJIbHAS
pabotalNel

IK-22

3.2 IIpoueccel
paccenBaHust
3arpsA3HSIOINX BELIECTB B
ouocdepe

6/4U

Nzyuenne
KOHCIICKTA JICKIIUI
M OCHOBHOI
y4eOHO
JTUTEPATYPHI.
Pabora ¢
TIEPUOTUUCCKUMHI
W3JIaHMSIMU,
YKa3aHHBIMH B
oromierenn BAKa

KOHTPOJIBHASI
pabotaNe2

IK-22

HWroro no pazneny

22

23/121

13,2

Uroro 3a cemectp

34

51/221

21,2

3a4€T

HToro no gucLuIInHe

34

51/221

21,2

3a4€CT

[K-22




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NPEeAyCMOTPEHHBIX BUJOB Y4eOHOHl paboThl B  KauecTBe
00pa30BaTeNbHBIX TEXHOJIOTHIA B MPETOJaBAHUH TUCITUTUIMHBI « XUMUKO-(PU3NIECKUE MTPOTIECCHI
B TeXHOC(]epe» UCTOIb3YIOTCS TPAAULIMOHHASI U MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTUH.

JIek1uu poXOIAT B TPATUITMOHHON (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. duzuko-xuMudeckre mpoueccs B TexHocdepe : yueonuk / K. 1.
Tpucdonos, B. A. JleBucunoB. — 2-e u3a., ucnp. u. gon. — Mocksa : POPYM : UHOPA-M,
2020. — 256 ¢. — (Bsicmee obpazosanue). - ISBN 978-5-00091-002-3. - Tekct : 371eKTPOHHBIH.
- URL: https://znanium.com/catalog/product/1067791 (nara oopamenus: 28.10.2020). — Pexxum
JOCTyTa: 10 THOJIUCKE.

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. MenseneBa, C. A. ®Ou3nMKo-XMMHUYECKHE Tpolecchl B TexHochepe: YueOHOE
nocodue / MenseneBa C.A., Tumodeea C.C. - Bonorna:Uudpa-Unxenepus, 2017. - 224 c.
ISBN 978-5-9729-0149-4. - Tekcr : JJIEKTPOHHBIN. - URL:

https://znanium.com/catalog/product/936017 (nata obpamienus: 28.10.2020). — Pexxum gocrymna:
IO TIOJTITHCKE.

2. I'ycakoBa, H. B. Texnocgepnas 6€30macHOCTb : PU3NKO-XUMUYECKHUE ITPOLIECCHI B
texHochepe : yuaeb. mocodue / H.B. I'ycakoBa. — M. : UH®OPA-M, 2019. — 185 c. — (Bsiciiee
obpasoBanue: bakanaspuat). — Www.dx.doi.org/10.12737/10267. - ISBN 978-5-16-009903-3. -
Tekcr : anexTponnslit. - URL: https://znanium.com/catalog/product/1008369 (nata oOpareHus:
28.10.2020). — PexxuM A0CTyIA: 11O MOAIMHKCKE.

B) MeToanyeckne yKazaHus:


https://znanium.com/catalog/product/1067791
https://znanium.com/catalog/product/936017
https://znanium.com/catalog/product/1008369

1. Kopobosa H.JI. ®usuko-xumuueckue mporeccsl B TexHochepe [Tekcr]: meron.
yKasaHus K 3adeTy Uit cTyaeHtoB crnenuanbHoctd 280101 Bcex dopm oOyuenus / H.JIL.
Kopob6osa; MI'TY, [kad. [IDubX/[]. — Marautoropck, 2009. — 22 c.

2. Kopo6ora H.JI. Omnenka moka3areneil KHCIOTHO-OCHOBHOTO COCTOSIHHSI TIOYB U
IPUPOIHBIX BOJA C MOMOIIBI0 HOHOMETpHH [Tekcrt]: MeTroa. yka3aHus K JabopaTOpHOM paboTe
s cryaentos crenuansHocTi 280101 Beex dopm o6yuenus / H.JI. Kopobosa; MI'TY, [kad.
[M1OubX]]]. — Maraurtoropck, 2009. — 22 c.

3. Kopob6osa H.JI. BusyaiibHast OMOMHIUKAIMS 3arps3HEHHS aTMoc(epbl ypOOCHCTEM
MIEJIOYHBIM a3p030JIEM U JWOKCHJIOM a30Ta C IMOMOIIBIO BBICIIMX PACTEHUH B IOJIEBBIX U
KaMepaJIbHbIX ycloBUsX [ TekcT]: MeToa. yka3zaHus K 1abopaTopHoOil paboTe AJisi CTYJAEHTOB BCEX
HanpaBineHuii Bcex Qopm oOyuenus / H.JI. KopoGosa; MI'TY, [kadp. [DubX]. —
MarnuToropck, 2016, c.10.

4. Kopobosa H.JI. BusyanpHasi olleHKa peaklMu CHEra M XBOMHOIO omaja B CBSI3U C
3aJauaMu 3eJIEHOro CTpouTenbcTBa [Tekcr]: meroa. ykazaHus K JTabopaTopHOi pabore s
CTYJICHTOB BceX HarpasieHuit Bcex Gpopm ooyuenus / H.JI. Kopobosa; MI'TV, [kad. ITIDubX/].
— Marnuroropck, 2017, ¢.9.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox eicTBus JIULICH3UU
MS Windows 7

Professional(mms  |[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpovHO
Professional

FAR Manager cB0OOTHO pacmpocTpansemoe [10 0eccpovHO

7Zip cB000THO pacnpoctpansemoe [10 0OECCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIC CIPABOYHbIE CHCTEMbI
| HasBanue xypca CchllIKa

DnekTpoHHas 0aza nepuoandeckux u3ganuil East

View Information Services, OO0 «MIBUC» hitps:/dlib.eastview.com/

HanuonansHas nHGOpMAIIHOHHO-aHATUTHYCCKAST
cuctema — Poccuiickuii HHIEKC HAYYHOTO URL.: https://elibrary.ru/project risc.asp
nutuposanus (PUHIL)

[Touckosas cuctema Axagemus Google (Google

Scholar) URL: https://scholar.google.ru/

WNndpopmanmonnas cucrema - Ennnoe okHo

URL: http://window.edu.ru/
JIOCTYTIa K HH(OPMAIIMOHHBIM pecypcam

denepanpHOE TOCYIapCTBEHHOE OIOKETHOE
yupexaenue «DenepaabHbIil HHCTUTYT URL: http://www1.fips.ru/
NPOMBIIIICHHOH COOCTBEHHOCTHY

Poccuiickas ['ocynapcTBenHas Oubnuorexa.
Karanoru

DNeKTpoHHBIE pecypchl ondmorekn MI'TY um.
I'.1. HocoBa

https://www.rsl.ru/ru/4readers/catalogques/

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

®denepanbHBI 00pa30BaTEIbHBIN TOPTAT —

http://ecsocman.hse.ru/
Drxounomuka. Cormonorusa. MeHe HKMEHT



http://education.polpred.com/
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/

YHuBepcurerckas UH(QOpMalIMOHHAs CHCTEMA

POCCIUS https://uisrussia.msu.ru

MexayHapoaHas HayKOMETpUUECKas
pedeparuBHas ¥ IOIHOTEKCTOBAs 0asa nanueix  [http://webofscience.com
Hayunbix u3ganuii «Web of sciencey

MesxayHapoaHas pedepaTHBHas U
HIOJTHOTEKCTOBAs CIIPaBOYHAsi 0a3a JaHHBIX http://scopus.com
HayYHBIX H3aHui «SCOPUSH»

Memz[yHapoz[Ha;I 0a3a MOJIHOTEKCTOBBIX

&ypHaTos Springer Journals http://link.springer.com/

MeskayHapoaHast KOJIEKINS HaydHbBIX
IIPOTOKOJIOB 10 pa3jIMYHBIM OTpacisM 3Hanuii  |http://www.springerprotocols.com/
Springer Protocols

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obOecrieyeHue JUCHUIIIIMHBI BKIIFOYACT:

Tun u Ha3Banue ayaqutopun OcHaIIEHUE ayAUTOPUH

VYyebHble ayAUTOPUHN U1l TIPOBEACHUS 3aHITHH JIGKIIMOHHOTO TUNa MylbTUMEINIHBIC
CpeICTBa XpaHEHUs, Iepeiadnl U MpeACcTaBIeHUS HH(OPMALIUU.

KomMmiuiekc TecToBBIX 3aJaHMil Ui TNPOBEACHUS NPOMEXKYTOUHBIX U PYOEKHBIX
KOHTPOJIEH.

VY4eOHble ayaAUTOpPUM ISl TPOBEACHMS 3aHATHI CEMMHAPCKOIO THIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYNbTallMi, TEKYIIEro KOHTPOJS U NPOMEXKYTOUYHOM arTecTaiuu
MynbTuMeauiHbIE CPEICTBA XPaHEHU S, IEpeauu U MPEeACTaBIeHUs UHPOPMAILIUH.

Kommiiekc TecTOBBIX 3aaHuUi JUId TPOBEICHUS MPOMEXKYTOUHBIX U PYOEKHBIX
KOHTPOJIEH.

2 (dotoansboma (dopmbl JAerpafallid BEYHO3ENEHBIX XBOHHBIX JIECONOCAJOK T.
Maruuroropcka, . Y @bl r. YensiOuncka);

®doTtoansOoM (TopHasi CTeIb);

I'epOapuit (00pa3ipl BeYHO3ENEHBIX XBOWHBIX JIECOMOCAIOK, JIETPAJAUPOBAHHBIX MO/
JeicTBUEM aTMOC(EPHBIX ITpUMeceit);

HNonomep U-150M

YHuBepcanpHas HHIUKaTOpHas Oymara

JluctmiunpoBaHHas BOAA

AnTekapckue BeChl (TOUHOCTh: YeTBEPTHII 3HAK MOCIIE 3aIATOM ), Pa3HOBECHI;

O06pa31bl XBOMHOTO 011aa (POHOBBIX TEPPUTOPUI.

ITomerieHust 1151 caMOCTOATENBbHOM paboThl [lepconanbHble KOMITBIOTEPHI ¢ TakeToM MS
Office, Berxoz0M B IHTEpHET U ¢ JOCTYITOM B 3JIEKTPOHHYIO HH(POPMAITHOHHO-00Pa30BaTEIbHYIO
Cpelly YHUBEPCHUTETA.

[lomemenne s XpaHeHus M NPO(UIAKTUYECKOrOo OOCTYXUBaHUS Yy4eOHOTO
obopynoBanust Illkadsl 11 XpaHeHUs Y4eOHO-METOJUYECKOM JOKYMEHTAIMH, Y4eOHOro
000pyI0BaHUS ¥ YI€OHO-HATJIATHBIX TTOCOOUH.


https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/

Ipuioxkenne 1

Y4yeOHO-MeTOoAUYEeCKOe 00ecTieyeHHe CAMOCTOSITeILHOIH padoThI CTY/ICeHTOB

CamocrosTenbHas paboTa CTYJEHTOB IMOPa3yMEBaeT ¢ MCIOJIb30BaHMEM OCHOBHON y4eOHOM
JUTEPATYphl U JIEKTPOHHBIX PECYPCOB IOATOTOBKY K OTBETaM Ha CJIEAYIOIINE BOIPOCHIL:

Hepeqenb BOIIPOCOB K TECTUPOBAHUIO, J'IaﬁOpaTOpHLIM pa60TaM H 3aqéTy

Xumus u ¢puzuxa npupooHwvix 600

1.
2.
3.

oo

©o

10.
11.

12.
13.

14.

15.

16.

Kpyrosopot Boabl. [InanerapHas poJib €ro BeTBEH.

AHomannu Bozbl. VIX ipyupoja v miiaHeTapHas poiib.

®u3nKa IpoLeccoB TeHe3rnca MeTeOpHbIX BoJ. dusnyeckue mpouecchl, UAyIIHE B CHEKHOM
IIOKPOBE.

[TpunIMIIBEI reoxuMUUecKuX Kiaccudukaruii mo [N'onpammuary u no Bepuanckomy. [lonsarue
MUTpAllUU XUMUYECKUX JIEMEHTOB.

BHyTpennue ¢pakTopbl BOJHOM MUTPALIUU JIEMEHTOB.

Buemnne ¢Qakrtopel BogHOW Murpammm xummudeckux siementoB: pH, Eh (pemokc-
noTeHuuan), t (remmeparypa), p (1aBieHue).

OxucnurenbHo-BocctaHoBuTeNbHbIH MoTeHInan (Eh). CootHomenne Eh u sneprun I'nb6ca.
[ToTeHumanonpenensomue 1 NOTCHINAI3aIA0IINE KOMIOHEHTBI IPUPOIHBIX BO/I.

I'paHnLIBI YCTOMYMBOCTH BOJBI.

Pemenue 3anau no pacuery Eh BonHoro pactsopa.

["'eoxumuueckuii 6apsep. Ero tunsl u kinaccsl no Ilepensmany.

Xumus aTMocgepHbIX mporeccoB ¢ ydactueM paaukanoB: OH, NOj, SO,, menounoro
asposzoisi, NHs, CO, COs.

[Tporneccrl hopMUpOBaHHSI XUMUYECKOTO COCTaBa METEOPHBIX BO/I.

XUMHYECKHE CBOIICTBa MPUPOTHBIX BOJ: oOmias MHWHEpAIU3aLus, pH,
Eh(penokc-norenuuan), wménoyHocts (€€ ¢opmbl), GOpMBI  KECTKOCTH, (OPMBI
arpeccUBHOCTU (YIJIEKMCIIOTHAsl, OOLIEKUCIIOTHAs, BbIIIENauMBaloOllas, MarHe3uanbHas u
cyibdarHas).

Oco0OeHHOCTH CTPOEHUS! BOJHBIX PAacTBOPOB 3JIEKTPOJIMTOB W HEAIEKTPOJIUTOB. SIBiIeHHE
TUAPATALINH.

SIBieHue BcaJMBaHMS-BBICAIMBAHMS B HMCTMHHBIX pacTBopax no CamoitnoBy. BausHue
THJIPaTHOM 00O0JIOYKHM Ha MOTJIONIEHHE KaTHOHOB U3 BOJHBIX paCTBOPOB TBEPABIMU (hazaMu
MOYB.

CrpoeHrEe KOJUIOMAHBIX pacTBOPOB M KOJUIOMAHBIX YacTull. Poiab KomionznoB B
MOHHO-OOMEHHBIX Ipoleccax. SBieHHe Koarylslud ¢ NeNTH3aluh, a Takke uX
IIPAKTUYECKOE 3HAYCHHE.

Xumus nous

1. Crpoenue MpupOIHBIX HOHUTOB: TIIMHUCTBIX MHHEPAJIOB, OPTAaHMYECKOTO BEIIEeCTBA MTOYB,
MOJIOKUTENBHO 3apPSKEHHBIX KOJUIOMAOB THAPOOKUCH aTlOMUHHMS U kene3a. Ponb
BBIIICYKA3aHHBIX MOHUTOB B IPOIIECCaX BOJHON MUTpaIuu TsKETBIX MeTamuioB (TM) u
pPalMOaKTUBHBIX DJIEMEHTOB).

2. VonHO0-0OMEHHBIC peaKIuy B MIPHPOJIC U B MPOIECCaX OYUCTKU CTOYHBIX BOJ. EMKOCTH
kaTuoHHoro obmena (EKO) mnoys u riumHucTeix MuHepanoB: EKOg scranapmman);
EKOgsmoman)y; EKOsppexrunas. Enuaunel  usmepenus. 3aBucumocts EKO or pH
(xmaccudukarnys HOHUTOB 10 Hukonsckomy).

3. ITlouBeHHast KUCIOTHOCTH - (haKTOP, ONMPEACIISIONTNI TOIBH)KHOCTh COSTMHCHHUI TSIHKETBIX
METaJUIOB U PaJUOAKTUBHBIX 3JIEMEHTOB B MoyBax. MOpMbI MOUYBEHHOM KUCIOTHOCTH:
aKTyajgbHas, OOMEHHas, THUIPOJUTHYECKas M HeoOMeHHas. MX mpupoma, MeTOabI
onpezaenenusi. CrocoObl HEWTpaM3alMH TOYBEHHOW KHUCIOTHOCTH — HW3BECTKOBAHHE.
Crnioco0sI pacuéra 103 U3BECTH.



10.
11.
12.

N3BectkoBbii noteHuan nous (LP). Ero npupona. Ces3p LP ¢ ypaBHEHHEM HM30TEpMBI
MOHHOTO oOMeHa 1o Hukonbckomy.

Kucnorno-ocHoBHast OydepHocTh mouB. YpaBHeHue I[ennmepcona — XaccenpOaxa.
BydepHbie 30HBI TOYB 110 YIIBPUXY.

Penokc-morennman (Eh) mous- ¢akrop, ompenenstomuii MOIBHKHOCT COCIUHEHUN
TSOKENBIX METANIOB M PAJMOAKTUBHBIX 3JIEMEHTOB B TOYBaX. MeTolbl M3MEpEeHUs U
pacuéra. Ypasuenue Hepucra. Cootromenne Eh u pH.

Yyactue B MOYBEHHBIX rporeccax OKHCJIEHUS-BOCCTAHOBJICHHS,
OCAXKIECHMSI-PACTBOPEHUS, HIOHHOTO OOMEeHa coeIMHEHUH TsokENbIX MeTaiuioB (TM):  Cu,
Zn, Pb, Mo, As, Mn, Be, Se, U, Sr, Ra, Rh.

HecunukaTtHble coelMHEHNS AIFOMUHUS U JKeJIe3a B IPUPOAHBIX II0OYBAX U BOAAX. YdacTue
B IIOYBEHHBIX IPOLIECCAX OKHUCIEHUS-BOCCTAHOBJICHUS, OCAKICHUSI-PACTBOPEHUS,
HOHHOTO 0OOMeHa A13+, Fe?* u Fe*.

Pacuér konuentpauun nonos Al**, Fe?* u Fe®', eciu koHueHTparms HOHOB aTroMUHHS 1
JKejle3a B PacTBOPE KOHTPOJUPYETCS MCKIIOUUTENIBHO IPOLIECCAMU PACTBOPEHUS —
ocaxxaenus cienyromux coeaunennii: Al(OH)s, Fe (OH), u Fe(OH);. Pemenue 3anau.
@®aKTOpbl HAKOIJIECHUSI TXKENBIX METAJIIOB B I0YBAX.

Bnusinue TsoKEMBIX METAIUIOB HA TIOYBEHHYIO OHOTY.

[Tectummapl B mouBax. [Ipomeccs nx TpancopManuu ¢ yaacTueM u 0e3 yJacThs KUBBIX
OpPTaHU3MOB.

O300posumenvuas poiv pacmerutl. 3eéHoe CMpoumenbcmeao 20poo08

1. [lymo3amuTHble cBOMCTBA Jieconocanok. [Ilymo3amuTHbIe J1€COMOIOCH.

2. Ilpine3amuTHbIE CBOMCTBA JIECONIOOCAI0K. MeXaHU3Mbl CHHKEHHS 3albUIEHHOCTH
C y4acTHEM 3€JIEHBIX PACTCHUM.

3. KiumarooOpasytomass poib pacTeHHi: mepepacipenesieHne aTMoc(hepHbIX
0CaJKOB (OIS U CHera), CHWKEHHE MHCOJSALUM, YIy4llIeHHe TEMIEpPATypHOIO
pEeKHMMa, CHUXKEHHME CKOPOCTH BETpa, CO3/IaHUE YCIOBUH Ui KOHBEKTHUBHOIO
JBUKEHMSI BO3/1yXa.

4. bBakTtepuiuHbIe CBOMCTBA pacteHuii, BbIJICJIEHUE (UTOHIIUIOB.
O3110poBUTENBHBIN 3)PEKT OT IPUCYTCTBUSI PACTEHHUH - (PUTOHLIUTHUKOB.

5. Honmzauus Bo3ayxa pacteHUsIMH. O310pOBUTENBHBIM 3((EKT OT MPUCYTCTBUSL
JETKUX MOHOB B aTMOC(EPHOM BO3IyXe€.

6. Ilormomenue arpeccuBHblx razoB (COz, SO NOz) wu Bwigenenue O
pacTeHusIMH. YuacTHE JIECOIOCaZOK B IPOLIECCAX PpACCEUBAaHUS BPEAHBIX
aTMOC(EPHBIX BHIOPOCOB.

7. DcTeTHyecKoe 3HaUE€HUE 03€JIEHEHMs Ul TOPOAOB U JaHIIa(TOB.

Busyanvnas ouounouxayus 3azpsazueHus ammocghepvl ¢ NOMOWbIO BbLCUIUX PACTIEHU
(Brusinue ammocghepruix npumeceti Ha 3e1EHble PACMeHUs1)

1.

2.

5.

buonnaukanus 3arps3HeHUs aTMOc(epHOro BO3ayxa ¢ IOMOIIbIO BBICIIMX PacTEeHUH, e€
aKTyaJIbHOCTb, HAYYHOE MW MPUKJIAJHOE 3HAUEHUE.

HekoTopsie noka3aTeny BU3yaJllbHOM OMOMHIMKALIUY, UX MpUpoa (4yBCTBUTEIBHOCTD U
CEJIEKTUBHOCTb, JIOCTOMHCTBA Y HEJJOCTATKH).

TpyaHocTH B BeIOOpe Moka3aTesel BU3yalbHOH OMOMHINKAIIUY 3arps3HEHNs aTMOC(ephl
C TIOMOIIIBIO BBICHIMX PACTEHUH.

JlBa moxoja K U3y4EeHUI0 MEXaHU3MOB BIUSHUS aTMOCQHEPHBIX IPUMECEH Ha PACTCHMUSL:
MOJIENIbHBIE  JIAOOpAaTOpHBIE M MOJICNbHBIE TMOJEBBbIE OSKcrepuMeHTH. [loneBbie
HaOJII0IEHUS] HECMOJICIMPOBAHHBIX CUTYaIUH.

Buounnukanys 3arpsisHeHUs: aTMOC(EpBI:

a) okucinamu azota (NOy);
0) oxuciaamu cepsl (SOy);
B) IIEJIOYHBIM a3PO30JIEM, TIPEICTABICHHBIM KapOOHATAMH KaJIbIMsI K MarHus.



OcHOBHBIC HWHAUWKAIWUOHHBIC IMPU3HAKHW  [OPAKCHUSA paCTeHI/Iﬁ BBINIC  YKA3bIBACMbBIMH
aTMOC(bepHBIMI/I IIPUMECAMHU, MCXaHU3MBbI BOS,Z[GIZCTBH?I 3aIrpA3HCHUS aTMOC(bepBI Ha paCTCHHUA
1 MCXAaHU3MBbI 3alIIUThI paCTeHI/IfI.

IIpoyeccwl pacceusanus npumeceii 8 pasiudHbIX cpeoax
1. Ha3Barb u OOBSCHUTH NPUPOAY MPOIECCOB CaAMOOYMILIEHUS aTMocdepbl: aTMoc(epHbIe
OCaJIKH, TIOTJIOIICHUE 3eJIEHBIMU PACTEHUSIMU, TYPOYICHTHBIE TOTOKH aTMOC(HEPHOTO BO3/IyXa
(rOopu30HTANIbHBIE U BEPTHKAIbHbBIC), aIBEKTUBHbBIE U KOHBEKTUBHbBIE TTOTOKHU.
Kpurepuii TypOyIe€HTHOCTH BO3AYIIHBIX IIOTOKOB.
3. Temmneparypnas crpatudukanus U mMrepaTypHas HUHBEPCHS IPU3EMHBIX CIOEB aTMOC(hEpHI.
WX ponb B pacceMBaHUU aTMOC(EPHBIX TPUMECEH.
3akoH Jlapcu. YpaBHeHUE BiIaronepeHoca B BOJIOHACHIIIEHHON [TOYBE.
5. JuddepennmanbHoe ypaBHCHHE BIAaronepeHoca B BOJJOHCHACKIIIIEHHOW ITOYBE (C BBIBOJIOM).

N

&

IlepedyeHb TeM NpaKTHYECKUX 3aHATHI

1. Pemenue 3amay mo paccemBaHUIO MpuMeceld B aTMocdepe Mo HampaBlIeHUIO OCU
dakena.

2. buouHmukanus 3arps3HeHHs aTMOC(eEepbl € TOMOUIBI0 BBICIIMX pACTEHUN B
KaMepalbHBIX YCIOBUAX C TIOMOIIBIO TepOapHbIX 00pa3oB U (HoTorpaduii.

3. buouHnukanus 3arps3HeHHsi aTMOC(]Ephl C MOMOIIBIO0 BBICIIUX PACTEHUN B MOJIEBBIX
yCJIOBHSIX (Ha IPUMEPE UCCICTOBAHUN COCTOSIHUS JIECOMOCAI0K I.MarHuToropcka).

4. TlpakThueckoe OMpeleleHUE PEaKlMu CHera M XBOWHOrO Omaja , OTOOpaHHOTO B
npenenax TeppuTopuM r.MarHuToropcka M B Ipeaenax (HOHOBBIX TEPPUTOPUI
(canatopuss “FOOUIEHHBIN’) C TOMOIIBIO HOHOMETPHH, a TaKXKe BHU3YyalIbHBIX
MeToJ10B. Vcronb30oBaHue pe3yabTaTOB JUIsl MPAKTUYECKOW OLIEHKH 3KOJIOIMYeCKOMN
CUTYallud HPOMBIIIJICHHBIX TOPOJIOB ¢ YEPHON MeTaJUTyprueil B CBSI3U C 3aJlauaMu
HKOJIOTMYECKOTO 30HUPOBAHUS OCBAMBAEMBIX TEPPUTOPUI U 3€TIEHOTO CTPOUTEIHCTBA.

5. IlpakTHueckoe omnpeAeneHUe peakUM  HUTbeBOM BOJBI TI.MarHuroropcka c
MOMOIIbI0 MOHOMETPHM, a TAKKE BU3YAIbHBIX MeTOAOB. OIllEHKa COOTBETCTBHS
UCCIIeIyeMbIX MTOKa3aTesel CaHUTapHbIM HOpMaM.

6. Pemenue 3amad Mo XUMHM TIOYB W TPHPOJIHBIX BOJ: Pacd€T PElOKC — MOTEHIHANA
peakuuil ¢ y4yacTMEM NOTEHLHUAIONPEIEISIIOIINX KOMIIOHEHTOB NIOYB M IIPUPOIHBIX
BOJ; pPAcyéT KOHLEHTpallMd MOHOB XKejle3a M aJlOMUHHUS IPU YCIOBUH, 4YTO
KOHIEHTpalusi JTHUX KOMIIOHEHTOB B BOJHOM pacTBOpPE KOHTPOJUPYETCS
UCKITIOYHTENIFHO peakuusiMu  pactBopenusi-ocaxaenuss Al(OH);, Fe (OH), wu
Fe(OH)s.



IIpunoxenne 2

OIIeHO‘lHLIe cpeacrea Jid MpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTalluMn

a) Ilnanupyemble pe3yjbTarTbl 00y4YeHHMSl M OLIEHOYHbIE CPeACTBA Jis NPOBeIeHHUS
MPOMEKYTOYHOM aTTeCTALMHU:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouyHble CpeaCcTBa

INK-22 — cnoco0HOCTBLI0O HMCHOJIL30BATH 3aKOHBI M METOAbI MATEMATHKH, €CTeCTBEHHBIX,

TYMaHUTAPHBI

X 1 SKOHOMHYECCKHUX HAYK IIPU pCUICHUMN HpO(l)eCCI/IOHa.]'[LHLIX 3aJgav

3HaTh

3aKOHBI,  ONPEACISAIONINEG  HAMPAaBICHHOCTh
XUMHUYECKHX U (U3UKO-XUMHUYECKHUX TPOIECCOB
B [TI0YBE ¥ B IPUPOIHBIX BOJAX;
MPOILIECCHl  CaMOOYHUIIECHUS
MIPUPOIHBIX BOJI;

XUMHUYECKHE U (PU3HKO-XMMHYECKHE MTPOIIECCHI B
MOYBE U MPUPOJHBIX BOJIAX C YYaCTUEM TSHKETBIX
METaJIOB;

atMocdepsl U

IlepeueHb TEM U1 TOATOTOBKHU
K 3a4€Ty:

Xumust 1 GU3UKa TPUPOIAHBIX
BOJ; (DU3UKO-XUMHUYCCKHE
opoueccsl B IOYBaxX  C
y4acTUEM TSKEIBIX METAIJIOB;
O3znopoBuTenbHas poib
pacTeHuni; Busyansnas
OMOMHTUKALYS; IIpoueccsl
pacceMBaHMs ~ IIpUMeced B
pa3IMYHBIX CPENAX U NIPOLIECCHI
CaMOOYHUIIEHUS aTMOC(hepbl

Ymern cTpouth rpaduku paccerBaHus BbIOpocoB B | IIpakTuueckue 3aJaHus:
aTMocdepe; «[loTennuromerpuyeckas u
IIPOBOANTH HOHOMETPUUECKUI aHAIIN3; BU3yaJlbHAsl OLICHKA PEaKIUU
OCYIIECTBIISITh BU3YyaJIbHbIE OMOMH/IMKALIMOHHBIE | TUTHEBOM BOJBI,  XBOHHOIO
HaOJIOZIeHUsT B TOJEBBIX M KaMepalbHBIX | oraja " cHera";
YCIOBUSX JUISl OLIEHKHM XapakTepa 3arps3HeHus | OMOMHIMKAIlMOHHBIE
aTMocdepsl; HaOJIOIeHUsT B TIOJIEBBIX U
pemiaTh 3a/1a4u 10 pacyeTy 3HaYeHUH (aKkTopoB, | KaMEPaIbHBIX YCIOBUSIX.
onpenensomux (HopMbl MHUTPALUU  TSHKENbIX
METAJUIOB

Baapers Meronamu CEJIEKTUBHOM noHoMeTpuy, | KoMIuiekcHble 3a1aHus: pacyeTr

BU3YyalbHOW OHOMHIMKAIMM B TIOJEBBIX U
KaMepalbHbIX YCJIOBUSAX, HaBBIKAMU PabOTHI C
JUTEpaTypol U BJIEKTPOHHBIMU pPECypcaMu;
HaBbIKaMU AQHAJIIUTUYECKOTO CPaBHEHMUSI
pe3yNbTaTOB HAOMIOACHUM C JUTEpaTypHBIMU
JaHHBIMU; HaBBIKAMM HAIMCAHMWS MAaJECHbKOU
Hay4yHOU paboThI

[1/IB; pacd4€r KOHLEHTpauuu
NIEPEXOIHBIX METaJlIOB,
KOHTPOJINPYEMBIE MPOLECCaMU
PacBOPEHUA-OCAKICHUS

Al(OH)s, Fe (OH), wu
Fe(OH)s.; OTYET o
MIPAKTUICCKIM 3aHATUAM

«BusyanbHas OMOWHIMKAIUS

0) Ilopsanoxk mnpoBeaeHMs TPOMEKYTOYHOH aTTecTalMH,

OLlCHMBAHUA:
[TpomexyTouHas aTrTecTanus Mo JUCHUIUINHE « DU3UKO-XMMUYECKHE MPOLIECCH B TEXHOC]epe»
BKJIIOUAET TEOPETUYECKUE BOMPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOEHUS 00yUaIOUTUMUCS
3HaHUH W TpPaKTUYECKHE 3a/aHusi, BBISABISIONUINE CTENEHb C(HOPMHUPOBAHHOCTH YMEHHUH H
BJIQJICHUH, IPOBOAUTCS B (hopMe 3ayeTa.

Ilokazamenu u Kpumepuu OyeHUBAHUA 3a4ema:

NMOKa3aTeJIJM W KPHUTePUHU




1. OnueHnka «3a4TeHO0» BBICTABISAETCS CTYACHTY, KOTOPBII

- IPOYHO YCBOWJI IIPEyCMOTPEHHBIHM TPOrpaMMHBII MaTepuall;

- IPaBUJIBHO, ApI'YMEHTHUPOBAHO OTBETUJI HA BCE BOIIPOCHI, C IPUBEAECHUEM IIPUMEPOB;

- TOKa3an TIyOOKHE CHCTEMaTU3MpPOBAHHBIE 3HAHHWSA, BIAJEeT IPUEMaMH PaCCYXIEHHUS U
COIOCTABJISIET MaTepHall U3 Pa3HbIX MCTOYHUKOB: TEOPHUIO CBSA3BIBAECT C IPAKTUKOH, IPYrMMHU
TE€MaMHU JAHHOT'O Kypca, IPYTUX U3y4aeMbIX IPEIMETOB

- 6€3 omMOOK BBINOJHUI IIPAKTUYECKOE 3a/1aHHE.

2. OueHKa «He 3a4TE€HO» BBICTABIISIETCS CTYJEHTY, KOTOPBIA HE MOJY4YMII JOIYCK K caade 3a4éra
110 OMJIeTaM MM B CITydae JOIyCKa K 3a4éTy o OueraM B OTBETAaX Ha BOIIPOCHI OMiIeTa JOMYCTHII
CYLIECTBEHHbIE OIINOKH, HE MOXKET OTBETUTh Ha JONOJIHUTEIbHBIE BOIIPOCHI IPENOAABATEINS U HE
UMeeT LEJIOCTHOTO MPEACTABICHUS O JUCLIUIUIMHE.



