MUWHWUCTEPCTBO INPOCBEIIEHUA POCCUCKOM ®EJEPAIIUN
(enepanbHoe rocyrapcTBeHHOe 0I0I:KeTHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BbICIIIEr0 00pa30BaHUs
KPACHOSIPCKUH TOCYIAPCTBEHHBIN IEJATOI'MYECKUM
YHUBEPCUTET
um. B.II. AcradreBa
(KT'ITY um. B.I1. ActadbeBa)

Kadenpa 6monoruu, XuMum 1 METOJTUKH OOYUICHHSI

PABOYA [TPOI' PAMMA JTUCLHUITJIMHBI

XUMMUS OKPYKAIOIIEN CPEJIbI

Hanpasnenne noarotoBku:
44.03.05 Ileoazozuueckoe obpazosanue (¢ 08yMs NPOPUAAMU NOO2OMOBKL)

HaIPaBJICHHOCTH (MTPoQuIib) 00pa30BaTEIHLHON MPOTPAMMBI:
buonozus u xumus

KBaIMPUKaIs (CTENEHB):
BbAKAJIABP

Kpacuosipck 2025



Pabouast mporpamma auctuminiel «IIprukiagHas XuMus» akTyaln3upoBaHa CTapIIuM
npenoaasaresieM kadeapel Ononorun, XuMuu U 3xonorud @omuasix O.1.

Pabouas mporpamma AUCHUIUIMHBL « XUMUS OKPYKAIOLIEH cpeapl» 00CyKIeHa Ha 3aceJaHuN
Kaeappl OMOIOTUU, XUMHUHU U SKOJIOTUU

«15» mas 2019 r. [IpoTokon Ne 8
3aBemyromuii kadeapoit f %f ’77{?: E.M. Antunosa

Ono0peHo HayYHO-METOJMYECKAM COBETOM CIEIHATBHOCTA (HANpPaBICHUS IMOATOTOBKH)
dakynpTera BI'X

«23» mas 2019 r. IIpoTokon Ne 8 e (
[Tpencenarens HMCC (H) i L1u e40p 0 A.C. bauzHenoB



Pabouass  mporpaMma  JUCHUIUTMHBI  «XUMHUS  OKpYXKalOIIEH  cpeabD»
aKTyaJlM3UpoBaHa U OOCYXKJeHa Ha 3acelaHuu Kadeapbl OUOJIIOTHH, XUMUU H

OKOJIOTHH
«13» mas 2020 1. [Ipotokon Nel0
3aBenyrommii kadeapoi

o, —
buosornn, XuMuM 1 3KOJIOTHH Vi % (F11/ E.M. Axntunosa
y f

Onobpeno HMCC(H) dakynbrera Ouonoruu, reorpadpuu 1 XuMuu
«20» mas 2020 r. [Iporokon Neg

[Ipencenarens ‘ Lt A A.C.bimznenos



Pabouas nporpamma AMCHUIUIMHBI aKTyaIU3UPOBaHa HA Kadeape OMoIOTun, XUMUU U
HKOJIOTUHU

PabGouas mporpamMma AHMCITUILIMHBI OOCYXKJIeHa Ha 3acelaHuu Kadeapbl OHOJIOTHH,
XUMHUH U DKOJIOTUU

ITpotokon Ne 9 ot «12» mast 2021 r.

3aBenytromuii kadeapoi ///7/ — E.M. AgtunoBa

OnoOpeHo  HAay4YHO-METOJMYECKUM  COBETOM  CIEHUAIBLHOCTH  (HAIpaBJICHUS
norotoBku) ¢akynsreta bI'X

«21» mas 2021 . [Ipotokon Ne 4

[Ipencenarens HMCC (H) , /)27 H.M. Topnenko



Pabouas mporpaMma TUCHUIUIMHBI AKTyaJIM3UPOBaHA KaHIUIATOM XUMUUYECKHUX HayK,
no1eHToM Kadenpsl Ouoiaorun, XuMun 1 3xosoruu O.1. doMuHbIX

PabGouas mporpamMma AHMCITUILIMHBI OOCYXKJIeHa Ha 3acelaHuu Kadeapbl OHOJIOTHH,
XUMHUH U DKOJIOTUU

ITpotokon Ne 9 ot «05» mast 2022 r.

3aBenytromuii kadeapoi /: —/ ‘/’/7/ N E.M. AHTunoBa

OnobpeHo  HAayyHO-METOAMYECKHMM  COBETOM  CIEUUAlIbHOCTU  (HAlpaBlICHUs
noarotoBku) ¢akynsreta bI'X

«11» mas 2022 r. ITporokos Ne 5

[Ipencenarens HMCC (H) )20) HM. ['opnienko




Pabouyas nmporpamMma IUCHMIUIMHBI aKTyaIM3UpPOBaHA KaHAMIATOM XUMHUUYECKUX HAyK,
no1ieHToM Kadenpsl Onoiaorun, XuMuu u 3xoioruu O.1. doMuHbIX

PabGouas mporpamMma AHMCITUILIMHBI OOCYXKJIeHa Ha 3acelaHuu Kadeapbl OHOJIOTHH,
XUMHH U DKOJIOTUH

«03» mas 2023 1., mpoTtokos Ne 8

L/é//ﬁ/ N

3aBenyrommii kKadeapoi E.M. AatunoBa

OnoOpeHo  HAyYHO-METOAMYECKUM  COBETOM  CIIENUABHOCTH  (HAIpaBIICHUS
noarotoBku) dakynsrera bI'X

«17» mas 2023 1., mporokoin Ne 4

[Ipencenarens HMCC (H) A, H.M. I'opnenko



Pabouyas nmporpamMma IUCHMIUIMHBI aKTyaIM3UpPOBaHA KaHAMIATOM XUMHUUYECKUX HAyK,
no1ieHToM Kadenpsl Onoiaorun, XuMuu u 3xoioruu O.1. doMuHbIX

PabGouas mporpamMma AHMCITUILIMHBI OOCYXKJIeHa Ha 3acelaHuu Kadeapbl OHOJIOTHH,
XUMHH U DKOJIOTUH

«08» mas 2024 1., mpoTtokos Ne 8

L/é//ﬁ/ N

3aBenyrommii kKadeapoi E.M. AatunoBa

OnoOpeHo  HAyYHO-METOAMYECKUM  COBETOM  CIIENUABHOCTH  (HAIpaBIICHUS
noarotoBku) dakynsrera bI'X

«15» mast 2024 1., npotoxon Ne 4

[Ipencenarens HMCC (H) A, H.M. I'opnenko



Pabouas mporpamma AUCHUIUIMHBI OOCYKJ€Ha Ha 3acelaHuu Kadeapbl OUOJIOTHH,

XUMHH U METOAMKH O0yYECHHUS
«07» mas 2025 1., mpoTtoxos Ne 9

3aBenyrommii kKadeapoi

OnoOpeHo  Hay4YHO-METOJUYECKUM
noarotoBku) ¢akynsrera bI'X

«14» mas 2025 1., npoTtokon Ne 5

[Ipencenarens HMCC (H)

COBCTOM

- E.M. Aatunosa

CHEUUAIbHOCTH  (HampaBJICHUS

H.M. I'opnenko




HosicHuTebHAA 3aNIMCKA

1. MecTO AMCHUIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMBbl.

Pabouas nmporpaMMa IUCHUIUIMHBI «XUMHS OKPY’KArOIIEH CpeibD» OTBEYAeT TPEOOBAHUAM
®denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa BBICIIEro 0O0pa3oBaHUs, YPOBEHb
BbIcIiero oOpaszoBanusi «bakanmaBpuar», HampapieHue noarotoBku 44.03.05 «Ilemarormueckoe
oOpazoBanue (¢ AByMs NPOPWISIMH TOATOTOBKH)», yTBepkaéHHOoMy 09.02. 2016r. Ne 91,
MOJTHOCTBIO OTHOCHUTCS K BapHaTHBHOM YacTH MPOrpaMMbl NOATOTOBKH. Pabouas mporpamma
TUCHUIUTMHBL «DPU3ndecKkas U KOJUIOMAHAS XUMUsD» pa3padoraHa Ha ocHoBe «Cranmapra paboueit
nporpammbl auctuiuinael B KI'TTY um. B.II. AcradneBa», yTBEpKIEHHOTO YUYEHBIM COBETOM
yHuBepcurera 30.09.2015r, npukas Ne 389(m) or 07.10.2015. Jucuumnimza « XuMusi OKpyxKarouieu
Cpeibl» OTHOCHUTCS K BApUATUBHOM YacTH 00pa30BaTeIbHOM MPOTPaMMBEI.

2. TpynoeMKoOCTb JHCIUILTHHBI.

[To paGoueMy ydeOHOMY MIIaHy TUCIHHIUIMHA «XUMHUS OKpYKaIOLIEH CcpenbD H3ydaercs
CTylleHTaMHu JHeBHOU (opmbl oOydenus B 10 ydueOHoM cemectpe 5 kypca. OOmiee KOIUYIECTBO
gacoB npoduist «buonorus u xumus» — 108 yacoB, u3 HuX 48 YacOB COCTaBISIIOT ayJUTOPHBIC
3ansaTus (18 wacoB - nekumm, 30 wacoB - jmaboparopHbie paboTh), 59.85 waca oTBomMTCS Ha
BHEAyIUTOPHYIO (CaMOCTOSATENbHYI0) Pa0OTy CTYJICHTOB, UTOTOBbIM KOHTPOIIb - 3a4eT.

3. leab ocBOeHUS AUCHUILVINHBI «XMMHS OKPYKAIOLIEH cpeabD):

O3HakomiieHue 00y4arolUXCcsl ¢ KOHLENTYyaJIbHbIMA OCHOBAMHU XUMHUH OKPYXKaroIIe cpeibl
KaK COBPEMEHHOW KOMIUIEKCHON HayKH, W3y4Yarollell XMMHUYECKHE IMPOLECCHI, IMPOTEKAIOLIUE B
pa3nuuHbIX Teochepax 3emian; GopMUpPOBAHUE MPEICTABICHU U B3aUMOCBS3aHHOCTH MPUPOAHBIX
¢u3NYecKuX, XMMUUYECKUX U OMOJIOTMYECKUX MPOLECCOB B Pa3IMYHBIX reocepax M Xapakrepe
BJIMSTHUS HA HUX YEJIOBEYECKOH 1eATEIbHOCTH.

Sagaun:
- U3y4eHHe XMMHUYECKUX MPOILIECCOB, MPOTEKAIONIUX B aTMocdepe, runpochepe u nutochepe;
W3y4YE€HHE MUTPALIUHU U TpaHCPOpMaIMK XUMUYECKUX COEIMHEHUI PUPOAHOTO U AaHTPOIIOT€HHOTO

IMPOHUCXOKIACHUA,

- paccMOTpeHHe MpoOIieM, BO3HUKAIOIINX B MIPOLECCE aHTPOIION€HHOT'0 BO3/IEHCTBUS Ha
OKPYXKAIOIIYIO CPENy, CBI3AHHBIX C 3arpsi3HEHUEM aTMOC(EpPHOTO BO3AyXa, MOYB, TOBEPXHOCTHBIX U
MOJI3€MHBIX BOJI; BEIPa0OTKa HABBIKOB HAYYHO-00OOCHOBAHHOM OIEHKU KaueCcTBa OKPY KaroIen

CpCabl U €€ U3MEHEeHUs 110/ BO3JeHCTBHE TEXHOTCHHOM eI TeIbHOCTH YeJIOBEKa.

4. Ilnannpyemblie pe3yJibTaThl 00y4eHHS.

[Tpouecc n3yueHus: AMCUUIIIMHBI HApaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIINHI:



IIK-1 - TOoTOBHOCTH peaqn30BbIBaTh 00pa30BaTEIBHBIC MPOTPAMMBI IO YICOHBIM

npeaMeTaM B COOTBETCTBUU C Tpe60BaHI/ISIMI/I 06pa3013aTeanHx CTaHapTOB;

MK-4 -

CrnocoOHOCTh  HCIIONB30BaTh BO3MOXKHOCTH 00pa30BaTeNIbHOM  Cpebl

JJIA

JOCTHXXCHHS Ka4€CTBa y‘{e6HO'BOCHI/ITaTeJ'IBHOFO mponecca Cp€acTBaMu MpernogaBacMoro yLIC6H01"O

npeaMera.
3anaun ocBoeHus | [Inmanupyembie pesynbrarsl oOyueHus no | Kox pesynbrara oOydeHus
JUCITUTTAHBI TUCIUIUINHE — «XUMHS ~ OKpY)Karomiel | (KOMITETEHITHS)
CpeIbD»
(ecKkpuITOpHI)
W3YyUYCHHE  XUMHUYECKUX | 3HATH: IK-1, I1K-4
MPOIIECCOB, - (ynmamenranpabie 3akoHBI 00mEeH u | YK -1, YK-2
MPOTEKAIOITNX B | HEOpTraHMYECKOH, (bu3nuecKoit,
armocepe, ruapochepe | OpraHMYECKON U KOJUIOMJIHON XUMUU;
u jnurocdepe; H3yueHHUE | YMeTh:
MUTpAIIU u|- HCII0JIb30BaTh buznueckue u
TpaHcpopMaluu XUMHUYECKUE  3aKOHBI TPU  aHAIU3e
XMMHUYECKUX COCUHEHUN | mpobiemM npodeccuoHaIbHON
IPUPOTHOTO U | IeATCIILHOCTH;
aHTPOIIOT€HHOIO Baaners:
MPOUCXOKACHUS - HaBBIKAMU PabOTHI C YHUBEPCATLHBIMH H
CHEIUAIN3UPOBAHHBIMU nakeTaMu
MPHUKIAHBIX TPOrpaMM Uil PEIICHUS
npodeccHOHANbHBIX 3a/1au.
paccMoTpenue mpoodiem, | 3HATh IK-1, IK-4
BO3HUKAIOIINX B |- Merogsl H cpenactBa xumuueckoro | YK -1, YK-2
nporecce UCCIICIOBAHUS BEIICCTB " nux
AHTPOIMOTEHHOTO MIpeBpaICHHI;
BO3JICUCTBHUS Ha
OK I[)KaIO 10 cpe Ymere
by y PY: | . ycnonb3osath  GasoBble  3HaHUA
CBSI3aHHBIX c
JUCITUTLIAHBI TUIS yIpaBIeHUS
3arpsi3HEHUEM
BO3MOXHBIMH ~ U3MEHEHUSMH  (PU3UKO-
arMoc(epHOTO BO3IyXa, o
XUMHUYECKHX CBOMCTB BEIIECTB;
MOYB, TMOBEPXHOCTHBIX U
MOJI3MHBIX BOJI;
> | Biaagers
BBIpa0OTKa HABBIKOB
. - HaBBIKAMU PCIICHUS PACYCTHBIX W
Hay4YHO-000CHOBaHHOM
OKCIEPUMEHTAJBHBIX 33/a4, HaBbIKAMU
OIICHKHU KadecTBa
MPOBEACHHUSI y4eOHOTO  AKCIEPHMEHTA.

OKpY>Karollen cpenbl U eé€
W3MCHEHHS oz,
BO3JICHCTBHE
TEXHOTCHHOM
JIeITEIILHOCTH YeJIOBEKa.

METOJIaMU  OLIEHKH TOTrPEIIHOCTH TpPHU
MIPOBEICHUH SKCTICPUMEHTA;

- HaBBIKAMH BBITOJHEHUS (PU3UYECKUX U
XUMUYECKHUX JJTAOOPATOPHBIX OTIEPAIIHA.




5. KoHTpOJIb pe3yibTaToB 0CBOEHMSI AUCUUIIMHBI.

B xone n3ydeHus AMCUUIIIMHBI UCIIOJIB3YIOTCS METO/IbI TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTHU:
TECT (BXOIHOM KOHTpPOJIb), TECTUPOBAHME IO TeMaM Kypca, pEIIeHHEe 3ajJad [0 TeMaM Kypca,
pelieHrue 3agad ¢ [PaKTUYEeCKUM TMPUMEHEHHEM, WHIUBUAyalbHbIC 3a/JaHUs, OTYEThl IO
nabopaTopHbIM paboTaM, KOHTPOJIbHBIE PalbOTHI MO TeMaMm «ATmocdepa U €€ 3arpsA3HUTENN»,
«I'mapocdepa, e€ 3arpszHeHHe U CHOCOOBI OUMCTKH», «JIuTocdepa, e€ cocTtaB M CTpPOEHHE.
3arpsi3HeHue No4Bb», «Pal0aKTUBHOE 3arpsA3HEHNUE OKPYKAIOIIEH CPEIbI».

dopma KOHTPOJIA:

3a4er - COCTOUT U3 YCTHBIX OTBETOB Ha BOIIPOCHI.

OueHouHble CpencTBa  pe3yJbTarOB  OCBOCHMS  JUCLUIUIMHBL, KPUTEPUU  OLICHKHU
BBITNIOJIHEHMSI 3aJjaHUi NpescTaBiIeHbl B pasjene «DOHJbl OLEHOYHBIX CPEACTB AJIs MPOBEACHUS
MIPOMEKYTOYHON aTTeCTallum.

6. Ilepeyenb 00pa3oBaTeJbHBIX TEXHOJIOIH, HCIOJIb3YeMbIX IPH 0CBOCHUM
AUCUMIIHHBI:

1) coBpeMeHHO€e TpaJuLIMOHHOE 00yueHue (JEKIMOHHO-1a00paTopHast 3a4€THAas CUCTEMA);

2) mpobieMHoe 00y4deHue;

3) TeXHOJIOTUSI MOIYJBHOIO 00YUYEeHHUS.



1. Opranu3zanuoHHOe — MeTOANYeCKUE JOKYMEHThI
1.1 TexHoJsioru4eckasi Kapra o0y4eHus AMCUMUILJIMHE
«XHuMHUS OKpYXKAWIIel cpeabD)

Hanpasnenue 44.03.05 I[leoacocuueckoe obpazosarnue (¢ 08yMs npoOPUAIMU NOO20MOBKLUL),
Hanpasnennocmo (npoghuns) oopazosamensvrotl npoepammul « buonocus u xumusy
Kesanugpurayus (cmenens): baxanasp
1o o4Hoii popme 00yueHUsI
(obmras TpymoemMkocTsb 3 3.¢.)

HaumenoBanue pa3nenoB u TemMm Bcero | Konrak- AyIUTOPHBIX 4acOB KP3 CamocrosiTens- KPD KonTpois
JUCIUILTAHBI 4acoB THBIX HOM paboThI
Jlex- | Jlabopa- | Ilpaktu-
. TOPHBIX YECKUX
Ui
108 48.15 18 30 59,85 0.15 48,15
BBonnblii pazaen 2 Tect
BXOJIHOU
KOHTPOJIb
Pasznen Ne 1 «Atmocdepa u eé 26 12 4 8 14
3arpsi3HUTETH
Tema 1. «O0uue ceenenust o0 armocepe» 13 6 2 4 7 ITpoBepka
odopMmIieHn
s OT4ETa U
3aIuTa
n1aboparopH
BIX paboT
Pemenune

3aga4d




IIposepka
BBIINOJIHCHU
P
WHJIMBH]lya
JIBHBIX
3aaHUH.

TectupoBan
ue

[IpoBepxka
BBITTOJTHEHH
s
KOHTPOJIEHO
i paboThI

Tema 2. «3arpsizHenue arMmocepsl 1
METOJIbI OYUCTKH»

13

IIposepka
oopMIIeHU
g OTYeTa U
3aIuTa
nabopaTtopH
BIX paboT
Pemenue

3agaqd

Pasznen Ne 2 «I'uapocdepa, eé
3arpsi3HeHHe U COCOObI OUMCTKI»

26

12

14

Tema 3. «PUBUKO-XUMUUYECKUE
XapaKTEePUCTUKH TUAPOCHEPH»

13

IIposepka
BBIIIOJIHEHH
A
WHJMBHlya
JIBHBIX




3aaHui
[IpoBepka
odopmiieHn
s OTYeTa U
3aImmTa
nabopatopH
oif paboTHI.
Tect no
TeMe

KonTponsx
ast pabota
Pewenne

3aga4d

Tema 4. «CTO4YHBIE BOIBI U KX OUYUCTKA)

13

IIposepka
odopMiIcHI
g 0TYeTa U
3aluTa
nabopaTtopH
BIX pabor
Pemenue

3aga4d

Pasnea Ne 3«JIutocdepa, eé coctaB n
cTpoenue. 3arpsi3HeHHe MOYBbD)

26

12

14

Tema 5. «OO0mmas xapakTeprcTuKa
nuTochepsl »

13

IIposepka
oopMieHU
g OTUeTa U
3aIuTa
nabopaTtopH
BIX paloT
Pemenue
3ajaq




IIposepka
BBIIIOJIHEHH
i
WHIIUBHIya
JIBHEIX
3aJaHuN

Tema 6. «IcTOUHUKY 3arpsI3HEHUS I0YBBI)

13

IIposepka
oopMiIeHU
s OTYeTa U
3aluTa
naboparopH
BIX paboT
IIposepka
BBIIIOJIHEHU
s
WHJMBHlya
JBHBIX
3aJaHuN
Tect
«l'opHble
MOPOJIBD)
Tect
«Munepan
bD»

Paszgea Ne 4 «PagnoakTuBHoe
3arpsi3HeHHe OKPYKaIoLIeil cpeabn)

27,85

10

17,85

Tema 7. «PamunoaxktuBHOCTE. CemeiicTBa
PaaMOaKTUBHBIX JIEMEHTOBY

16

10

IIposepka
odopmieHu
s OTYeTa 1
3alMTa
nabopaTopH
BIX paboT
Tect
«Slnepusie




MpeBpalicH
us»

Tema 8. «OCHOBHBIE OUOTEOXUMUUYECKUAE
LUKJIbl XUMAYECKUX IEMEHTOBY

11,85

7,85

IIposepka
oopMIICHU
s 0TYeTa U
3aIuTa
naboparopH
BIX paboT
BeicTymuien
ue c
JIOKJIQJIOM U
Mpe3eHTaIu
ei.

CDopMa HpOMC)KYTO‘lHOfI arrecranmuu

1o yu4eOHOMY IIJIaHy

3a4eT C OLIEHKON

UTOIro

108

48.15

18

30

59,85

0.15 | 48,15




2. OcHOBHOE coep:KaHue TUCHUIIINHBI
«XHMHS OKpY:KaloLei cpeabn

Monayab Ne 1 «ATmocdepa u eé 3arpa3HUTETH
Tema 1. «O0mue cBenenusi 06 armocdepe»

Atmocdepa kak yactb Ouocdepbl. Armocdepa Kak (HOTOXMMHYECKass CHUCTEMA.
Knaccudukanus, crpoenue, GOHOBBIN cocTaB. YcToHunBoCTh armocdepbl. ColHedHOe N3TydeHHeE.
Honocepa 3emmu (oOpa3oBaHME M TIOTEPH 3JIEKTPOHOB, HOHHO-MOJICKYJISPHBIE PEAaKIHN).
Ox3octepa. Xumusi crparochepsl: 030H B armochepe, oOpazoBaHHE M pa3pylICHHE O30HA B
arMocdepe, «030HOBBIE JBIPBI», MEXKIyHAPOAHBIC COTIAIICHUS, HANPABJICHHbIC HAa COXpPAHEHUE
o30HOBOrO cios. IlpeBpamenus npumeceil B Tpornocdepe (CBOOOTHBIE paauKalibl, MPEBPALICHUS
OpPraHMYeCKHX BEUIECTB, TpaHC(OpPMALUS COSTUHEHUH cepbl M a30Ta, (POTOXUMHYECKHU CMOT,
NapHUKOBEIA 3(dekT). BemecTpa, 3arpssustonime armocdepy. MUKPOKOMIIOHEHTHBIE TPUMECH B
arMmocdepe (reOXMMHUYECKHE, OHOJIOTHYECKHE, AaHTPOIOTCHHbIE WCTOYHHKH) PaanoakTuBHOE
3arpsisHeHue arMocdepsl. ATMOC]EepHbI a’po3oib (00pa3oBaHME, COCTaB, CTA0HIBHOCTB,
pacmpesielieHle YacTHll 110 pazMepam, MOP(OJIOTUS YaCTHLI, SICKTPU3ALUS YaCTUL, KOHJICHCALHS 1
WCIIapEeHUEe B a’pOo30JisIX, PEAKIMOHHAsA CHOCOOHOCTh). OCHOBHBIE XUMHUYECKHE pPEaKIUH B

armMocdepe (MexaHu3Mbl 00pa30BaHMsI CMOT'a, 030HA, KUCIOTHBIE JOXK/IU, HAPHUKOBBINA AP EKT).
Tema 2. «3arpsizHenue atMocdepbl 4 METOAbI OUHCTKID)

DU3BUKO-XUMUYECKUE METOIbI OYUCTKU Ta30BbIX BHIOpOCOB. KoaddummeHT 6€30TX0MHOCTH
npou3BojacTBa. KoaduimeHT Bo3Bpara BemiecTBa B KPYroBOPOT. MalloOTXOAHBIE TEXHOJIOTHH.
OCoOeHHOCTH OYMCTKH Ta30BbIX BBIOpOCOB B atmocdepy. OCHOBHOM COCTaB OTXOISIIMX Ta3oB,
JBUTATENe BHYTPEHHEro cropanus. Karamusaropsl JA0KMra BBIXJIOMHBIX Ta30B U UX (DYHKIIMH.
JlpiMoBast TpyOa Kak OYHUCTHOE coopykeHne. OuncTKa JBIMOBBIX Ta30B: XUMHUYECKHH,

MEXaHWYEeCKUH U Apyrue MeTobl. O4ncTKa ra30BbhIX BEIOPOCOB C MOMOIIBI0 «KOPOHHOTO pa3psiay.
Monyab Ne 2 «I'uapocdepa, eé 3arpsi3HeHHE M CIIOCOObI OUUCTKH)
Tema 3. « DU3UKO-XUMHYECKHE XapPaKTePUCTUKHU rHaApocdepbD

I'mapochepa u MupoBoili okeaH. AHOManbHBbIE CBOHCTBAa BOABL. KpyroBopor BOIbI
Krnaccudukanus npupoaHsix Bojx. XHUMHUECKHI COCTaB MOBEPXHOCTHBIX BOA cymu U MupoBoro
okeaHa. OCHOBHBIE TpOLECCH (POPMUPOBAHHUS XUMHUECKOIO COCTaBa MPUPOTHBIX BO: MPOLECCHI

pacTBOpPCHUA Ta30B, TBECPAbIX BCIICCTB. COJ'ICHOCTL, JKCCTKOCTh MNPUPOAHBIX BOI. XUMHYECKHE



pecypcbl okeaHa. KHcioTHO-0OCHOBHOE paBHOBECHE B IPUPOIHBIX BOAOEMax: KapOOHATHAs CUCTEMa
u pH arMocdepHBIX 0CaJKOB, PaCTBOPUMOCTh KapOOHATOB M pH MOA3EMHBIX M MOBEPXHOCTHBIX
MPUPOJIHBIX BOJA, KapOOHATHOE PaBHOBECHE B OKEaHE, IIENIOYHOCTb HPHUPOIHBIX BOJ, MPOLIECCHI
3aKUCJICHUSI IOBEPXHOCTHBIX BOAOEMOB. OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE IPOLIECCHl B
rugpocepe. Mexanusm perynaupoBanusi pH B okeaHaxX, pekaX M O3€PHBIX BOAAX. DJIEMEHTHI
BOJHOMH  TOKCHKOJOTHH. OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIE TPOLECCHl B THApocdepe.
OKHCIIUTENbHO-BOCCTAHOBUTEIBHOE  paBHOBecHE.  B3auMOCBA3b  MEXIYy  OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHBIMA M KHCJIOTHO-OCHOBHBIMHM XapaKTEPUCTHKAaMU NPHUPOAHBIX BoA. Pemoxc-
OydepHocTs NpUPOAHBIX BOA. OCOOCHHOCTH OKHCIMTEIHbHO-BOCCTAHOBHUTEIBHBIX IPOIIECCOB B
OKeaHe, 03epax, MOA3eMHbIX Bojax. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE YCJIOBHUS U MUIpALUs

3JIEMEHTOB.
Tema 4. «CTo4HBIE BOABLI M UX OYHCTKA)

DOU3NKO-XUMHUUECKHE METOAbI OYHMCTKH CTOYHBIX BOI. KJIaCCI/I(i)I/IKaIII/ISI CTOYHBIX BOJ.
OuncTKa CTOYHBIX BOJ Ha MPUPOJHBIX COPOCHTAX, BEBIMOPAXKMBAHUEM, METOOM 00paTHOro 0CMOcCa,
Koarynsiuuu. buoxumuueckue MeToabl OuuMCTKU. buoruienka u ee QyHkuuu. OrHEBOW MeTox
00e3BpPEe)KUBAHMS  CTOYHBIX BOJA, TEPMOOKHCIUTEIBHOE IKUAKO(Pa3HOE  00E3BpEKHBAHUE.
XnopupoBanue. O30H, MEPOKCHU] BOAOPAA U DINEKTPUUYECKUN TOK, KaK HKOJIOTHMUYECKH YHUCTbIE
OKHMCIUTENH. ONEKTPOKOArysiiusg M 3JeKTpoduioTanus. NEeKTPOAMAIN3, 3IEKTPOXMMUYECKOE
OKHCJIeHNE. [ OMOTeHHO-, T€TEpPOreHHO-, KaTaJTUTHYECKOE OKHCIEHUE C UCIIOIb30BaHUEM IIEPOKCUIA
Bosloposia. OUnCTKAa CTOYHBIX BOJI METOAOM O30HHPOBaHUA. OCOOEHHOCTH MPOOJIEMBI 3arpsi3HEHUs
MPUPOAHBIX BOA OOBEKTOB TSKEJIBIMU MeTaymiaMu. Mcrounuku 3arpszHeHus.  Koaddunment
BOJIHOM MMTIpalM TSDKENbIX META/IOB. [I0BMIKHOCTE B MOA3EMHBIX BOJAX U €€ 3aBUCUMOCTH OT
(bU3NKO-XMMHYECKHUX XapaKTEPUCTUK HMOHOB. MeTos 06eccoauBaHus. DINEKTPOIU3 U COPOLIOHHBIE

METOZbI OYMCTKHU CTOUHBIX BOJ OT TSDKEJIBIX METAJUIOB.
Monyas Ne 3 «JIutocdepa, eé coctaB u cTpoeHue. 3arpsi3HeHHe MOYBbD)
Tema 5. «O0mas xapakTepucTuKa JuTochepn »

JIutocdepa kak yacth 6nochepsr. CoctaB u ctpoeHue aurochepsl. OCHOBHON XUMHYECKHIMA
cocraB 3eMHOU Kophl. «lloBepxHocTe Moxo». ['eoxumuueckue npoueccbl. MuHepaabHbId COCTaB
3eMHOM KOpbl. [OpHBIE TMOPOJIBI, CclararolMe 3eMHYI KOpy (MarmMarudecKkue, OcCajo4yHbIe,
Metamoppuyeckrue) DUHMKO-XMMHUYECKHE OCOOEHHOCTH METapU3UYECKUX TOPHBIX TOPO.

I'eoxumMuyeckas KJIaCCI/I(I)I/IKaL[I/IH OJICMCHTOB. BI/IO(I)I/IJIBHLIC OJICMCHTBI. MI/IKpO- n MaKp06I/IOFeHHBIe



aneMeHThl. [Iporieccel BhIBeTpHBaHHS (THIEPreHE3 M IOYBOOOPA30BAHHE) IlouBa, cocrtaB
(MexaHUYeCKHUH, AJIEMEHTHBIN), cBOMcTBAa. OpraHudyeckue BellecTBa IMOYBbL. Koulouabl MOYB,
MOTJIOTUTEbHAS crTOcOOHOCTH 1MouBbl, [ITIK. du3nko-xuMuyeckue mpoieccsl B mouBax. bydepHsie
cucteMbl B moyBax. O0mume 111 O0IBIIMHCTBA 1MOYB peakiuu. Katnonnslid ooOmMeH. [loTeHmanpHas

KHCJIIOTHOCTDh U IICJIOYHOCTD I1OYB. OKHUCIUTEIHLHO-BOCCTAHOBUTEILHEIE PECIKHUMEI. FYMI/I(i)I/IKaL[I/ISI.
Tema 6. «AcTOYHMKY 3arpsi3HEHU S MIOYBbI»

KceHoOMOTHKM 1 37€MEHThl BOAHOHN TOKcHKoioruu. Ilectuuapl, repOunuabl, GyHIHULIAIBL.
Kos¢ppunment HakorieHUs TOKCHKaHTOB. DOpMBI  BO3IEHCTBHS TOKCHYECKHX  BEIIECTB.
AHTaroHu3M, CHHEpPru3M, CEHCUOWIM3alus U aJJUTHUBHOE JeHCTBUE. SIBIEHHME KyMYISIIMU U

aJlanTaluu.
Monyab Ne 4 «PaanoakTuBHOE 3arpsi3HEHUE OKPYKAKOIIEH Cpeab»
Tema 7. «PagnoakTuBHOCTh. CeMelicTBa PAINOAKTUBHBIX 3JIEMEHTOB)

EcTtecTBeHHAass W WCKYCCTBEHHAs pajHaius, €¢ WCTOYHHKHU. PaauoakTHBHOE 3arps3HCHUC
OKpyXaromieid cpenpl. JlelicTBUE PaJUOaKTUBHOTO H3JIyYCHHS HA JKUBbIE OPraHU3MBbI.
buoakkymyssiius, OuoJOrHuYecKass B3aMMO3aMEHIEMOCTh JJIEMEHTOB. JIMHEHHass W IMOpOroBas
MOJICITH JICHCTBUS PaIMOAKTUBHOTO HM3JIYYCHHS HA YeJIOBEUCCKUU opraHm3M. [[o3wl oOmydcHHS U
pagnobuonorndyeckuit 3¢ dext. [Iponnkaromas cnocoOHOCTh pa3IUYHBIX BUAOB M3NIydeHUs. Pob
pPa3IMYHBIX HMCTOYHHUKOB HOHH3UPYIOLIETO W3IyuyeHUss B o0ONyueHuW HaceneHus. [IpoGrmemsr
SAIEpHON DHepreTuku. JIMKBUAALMA TOCIEACTBHA KpymHOMacmTaObHbIX aBapuili (UepHOOBLIB).
MeTonbl Ae3aKTUBAIMU. PaJMOAaKTUBHBIC OTXOIbI, METOABI IEPepadOTKH H 3aXOPOHCHHS.

[Ipo6reMbl yTHIIM3alMKA OTXOA0B aTOMHON TPOMBILUIEHHOCTH B KpacHosipckoM Kpae.
Tema 8. «OcHOBHBIC OMOreOXUMHYECKHE UK/IbI XHMHUYECKHX 3JIEMEHTOB)

Oco0eHHOCTH pachpOCTpaHEHHUs, TpaHCPOPMALIMM M HAKOIUIEHUS 3arps3HSIONIMX BEIIEeCTB
B OKpyxarwiei cpere. OCHOBHbIE NHKJIbl MHUIpAllMM XMUMHUYECKHX DJIEMEHTOB M IoOajbHbIE
OouoreoxuMuyeckre LUKIBL. KpyroBopor ymiepona, as3ota, cepbl, ¢ocdopa u T.J. DakTopsl,
BIMSIONIME HAa HHUX. [700anbHBIN KpyroBOpOT BOABI M YIJIEKUCIOrO raza. Murpauus TsDKENbIX
METaJIOB. PsiI TOKCHMYHOCTM METAJUIOB JUIsl Pa3IMYHBIX OpraHu3MoB. MexaHu3M mpolecca
¢dorocunTe3a. XHUMHUECKas CYIIHOCTh TPOIECCOB [bIXaHUS M HUX CBiI3b C Mpoleccamu

(bOTOCI/IHTC3a. AHTpOHOPeHHLIC (paKTOpLI, JIMMUTHPYIOIINEC (I)OTOCI/IHTCZ% .



METOIUYECKHE PEKOMEHJIAIIUU JIJIA CTYJAEHTOB
[To qucuuminHe «XUMHS OKPYKAOLIEH CPEbI»

Hampasnenue 44.03.05 [legarornueckoe obpazoBanue (¢ AByMs MPOGUIISIMHU MTOATOTOBKH),
Hanpasnennocts (mpoduib) o6pazoBarenbHO mporpaMMel «bruonorust u Xumush»
KBamuduxanus (crenens): 6akanaBp
[To paboueMy ydeOHOMY IUIaHY IUCIHMIUIMHA «XUMHUS OKPYKAIOIMIEH CpPEIbl» H3ydaeTcs

CTy/lIeHTaMH JHEeBHOU Gopmbl 00ydyeHus B 10 cemecTpe 5 kypca.

ConepxaHue AUCHUIUTMHBI HM3JIOKEHO B UeTHIpEX 0a3z0BbIX Momaymax. Moxyns Ne 1
«At™mocdepa u e€¢ 3arpssuutenu», Moayab Ne 2 «['mapocdepa, e€ 3arpszHeHHe M CHOCOOBI
ounctkn», Monynb Ne 3 «Jlurocdepa, e€ coctaB u crpoeHue. 3arpsa3HeHue noussl», Monyias Ne 4
«PaanoakTMBHOE 3arps3HEHUE OKpYKAIOIIEW cpeap». [3ydeHHI0 OCHOBHOIO COIEpKaHUs
JUCHUIUIMHBl TPEALIECTBYET BXOAHOM MOJYNb (TECTUPOBAaHUE), KypC 3aBEpIIAETCS WUTOTOBBIM
MOJyJIeM (3a4er).

AynutopHas paboTa BKJIIOYaeT MOCEUIEHUEe CTYAEHTaMU JEKIMH 1 J1a00paTOpHBIX 3aHATHUI.
Ha nexumsax nmpoucxoauT M3y4eHHe M KOHCIIEKTMPOBAaHWE OCHOBHOI'O MaTepHalla JUCUUILIMHBL, HA
71a00paTOPHBIX 3aHATHUAX — OOCY)KIICHHE U 3aKpEIUICHHE N3y4aeMOro MaTepralia 4epe3 BHITOJTHEHHE
1a00paTopHBIX paboOT, a TakXKe BBICTYIUIGHHE C JOKJIAJAaMU W HPE3EHTALMsIMM, BbINOJIHEHHE

MUCbMEHHBIX paboT, yIpakHEHHUH U pelIeHune 3a1au.

CaMocTosiTenbHas paboTa CTyJEHTOB BKJIIOUAET cienyromire GopMbl padOThI: MOATOTOBKA U
opopmieHue aboparopHBIX pabOT, MOATOTOBKA JOKJIAJOB C TMPE3EHTAUSIMH, MHUChMEHHAs
(BHeayauTOpHasi) paboTa, BBINOJHEHHE WHAMBUAYAJIbHBIX JOMAIlHUX 3aJaHUl, COCTaBIIEHUE
AHHOTUPOBAHHBIX OMOMHOTPAdUIECKUX KAPTOUYEK O CTAaThsIM MEPUOTUICCKUX U3/IaHUM, HAlTMCAaHUE

pedepara o BEIOpaHHOI TEME.

W3ydyeHne AUCHMILTUHBI HAYMHAETCS C BXOJHOTO MOAYAsS (TeCTUPOBAaHHUE), KOTOPBIN
BBISIBIISIET HAYaJIbHBIN ypOBEHBb MOJATOTOBKH ydamluxcs. Marepual IUCHUIUITMHBI MPEICTaBICH B
4yeTbIpex 0a30BbIX MOIYJSAX, KaxXAbId M3 KOTOPBIX 3aBEPIIACTCS MPOMEXYTOUHBIM PpEHTHHT-
KOHTPOJIEM (TECTHpPOBAaHUE/IMChbMEHHAss KOHTpOIbHas paboTa/koiiokBuyM). Kypce 3aBepmraercs

WUTOTOBBIM MOAYJIEM (3aUeT).

OI_ICHI/IBE[HI/IC ACATCIIBHOCTU CTYACHTA OCYHICCTBIIACTCA II0 MOI[}/JIBHO-pCI\/'ITI/IHFOBOI\/’I

CHUCTCMEC, PC3YJIBTATBI HAXOAAT CBOC OTPAKCHUC B KypHAJIC peﬁTHHF-KOHTpOHH.



Monynu Min Max
BxonHoii Momynb 0 5
bazosblit Mmogynb Nel 13 20
ba3zoBbiit Moy Ne2 12 20
BbazoBbrit Mmomynb Ne3 10 15
bazoBbiit Mmoyns Ned 10 15
HTOroBBIi MOIYIIH 15 25

[Tpu BeIONHEHNN yueOHON pabOThl B TEUEHUE CEMECTpa CTYACHT JIOJKEH Ha0paTh MUHUMAIBHO 45
0aJuIoB, B MPOTHBHOM CIIydae OH HE JOMYCKAeTCs K HTOrOBOMY MOYIt0. Kaxaplii MOAyNb JOIKEH

OBITh 3aKPHIT MUHUMAJIBHBIM KOJIHMYECTBOM OaJIIOB.

Henocemenne NeKOuu WM TPAKTHYECKOTO 3aHATUA - MuHyC | Oamn. [lpm nHammuwmm
IPOIYCKOB [0 YB@)KUTEJIBHOW MPUYMHE CTYJIEHT 00s3aH OTpaboTaTh 3aHATHUE M IPEIOCTABUTh

KOHCIICKT HponymeHHoﬁ TCMBEI.

Ha »k3ameHe cCTyaeHT HMeeT BO3MOXXHOCTh MOAHATH CBOM peWTHHr 10 60 OamioB
(MuanmansHo) U 100 GamnmoB (MakcuManbHO). B ciydae HeZOCTaTOYHOTrO KOMM4YECTBa OaisioB

CTY/JICHT MOXET IMOBBICUTh PEUTHHT, BBITIOJHUB 3a/IaHHS JIOMIOJIHUTEILHOTO MOoayJIst (1o 10 6amioB).

CooTBeTCTBUE PEUTUHTOBBIX 0AJUIOB U aKaJIEMHUYECKON OI[CHKU

OO011ee KOTMYECTBO HAOPAHHBIX 0aJ1JI0B AKkajgeMu4yecKkas olleHKa

0-59 dayutoB HE 3a4TEHO

60-100 GaytoB 3aYTEHO




Pexomennanuu no Hanucanui pedepara

Pedepar BemonHsercs Ha cranaaptHoit Oymare dopmara A4 (210/297). Tlons: nesoe — 30
MM, mpaBoe — 10 mm, BepxHee 20 MM u HikHee — 20 MM; MHTEpBaJI HOJYTOPHBIM;, MIPUQPT B
TekcroBoM penakrope Microsoft Word - Times New Roman Cyr; pasmep mpudra — 14,

BBIPaBHHMBAHUE 110 IIUPUHE, a03alHbIN OTCTYI — 1,25 MM.
CrangapTHBIA TUTYJIBHBIN JUCT CTYAEHT IIOJIY4YaeT y IPEroiaBaTels.

ConepkaHne HauYMHAETCSl CO BTOPOW CTpaHMIIbI, HymMepalus cKkBo3Has. Homep crpaHulisl

CTaBUTCS B IICHTPE HIDKHEN YacTu cTpanulibl. O0mmii 06sem pedepara 15-20 crpanuir.

B coxepskanuu mpoTUB HAa3BaHMU TIaB M maparpadoB MPOCTABIAIOTCS HOMEpPA CTPAHHMIL O

TekcTy. [1aBbl u maparpadsl HymepyroTcs apadbckumu nudpamu.

3arojoBKH, B COOTBETCTBUU C OINIaBiIeHHEM pedepara, JOMKHBI ObITh BBIACICHBI B TEKCTE
KUPHBIM MIpUGTOM (Ha3BaHUS IVIaB — 3arIaBHBIMU OyKBaMH, Ha3BaHUs maparpadoB — CTPOYHBIMU

OyKBamM), BEIpaBHUBAHKE 1O IIEHTPY. TOUKM B 3ar0OJIOBKAaX HE CTABSITCA.

Kax(z[aﬂ IJ1aBa JOJDDKHBI HA4YMHATBCA C HOBOM CTpaHUIBbI. Tekct naparpaq)a HE OOJDKCH

3aKaHYMBAaTHCS TAOIULIEH UIH PUCYHKOM.

[IpencraBnenHbsle B TEKCTE TaOMUIIBI JKENATENbHO pa3MellaTh Ha OJHOM JIMCTE, 0e3
nepeHocoB. TaOnuIpl JOMKHBI MMETh CKBO3HYIO HyMmepanuio. Homep U 3arosioBok TaOIHIIbI

pacnojiaracTcs BBEpXy CJICBA.

Ha xaxnayro Tabnuiy U puCyHOK HEOOXOIMMO YKa3bIBaTh CChUIKM B TekcTe. Hampumep, «B
COOTBETCTBHHM C PUCYHKOM 5 (Tabmureii 3)». Tabnuma wim pucyHOK JOJDKHBI pacloyiaraTbest mocie

CCBIJIKH.

B 3akmroueHnn H3j1ararorcs KpaTKue BBIBOABI 11O PE3YyJIbTaTaM pa6OTBI, XapaKTCPpU3yroIne
CTCIICHb PCIICHUA 3ajad, IIOCTABJICHHBIX BO BBCIACHHMU. HpI/IJ'IO)KeHI/ISI 0003HAYAIOT 3arIaBHBIMU

OyKBaMU pycCKOro andasura.

ITonOop muTeparypsl OCYLIECTBISETCS CTYAEHTOM CaMOCTOSTENbHO WM IpeiaraeTcs
npenoaasaresnieM. IlepeyeHb HcCmoONb3yeMo JUTEpaTypbl JOKEH CoAepX arb MHUHHUMYM 5
HauMeHoBaHUH. CHnHCOK JuTeparypbl odopmiisieTcss B an(aBUTHOM IOPAIKE B COOTBETCTBHH C
tpeboBanusamMu ['OCTa: cHauana yka3bIBalOTCSl HCTOYHUKU 3aKOHOJATENbHOM 0a3bl ((penepanbHble,
peruoHanbHble, MECTHbIE HOPMAaTHBHBIE MPABOBBIE AKTHI), 3aT€M — Hay4dHble NMyOIMKaluu (KHWUTH,

cTatbu, aBTopedeparsl AuccepTanuii, nucceprauuu). [1o KaxaoMy HCTOYHHKY, B TOM YHCIE IO



HAay4YHbIM CTaTbsiM, YKa3bIBaCTCA q)aMI/IJ'II/IH W HWHUIOHUAJIBl aBTOpa, Ha3BaHWEC, MCCTO H3JaHMA,

Ha3BaHUC U31aTCIbCTBA, Ioa U3JaHusd.

[Ipu ucnonb3oBanuu ctpanul Internet ux nepeueHs gaeTcs B KOHIIE CIIUCKA JINTEPATYPHI.

Tembl pedpepaToB U KypcOBbIX padboT

Hampasnenue 44.03.05 [legarornueckoe obpazoBanue (¢ AByMs MPOGUISIMHU MTOATOTOBKH),

10.

11.

12.

13.

14.

15.

16.

Hanpasnennocts (mpoduis) 00pazoBareIbHOM MPOrpaMMbl « BHOIOTHS U XUMHESD
KBanudukanus (crernens): 0akanaBp

MunepanbHbIi cocTaB 3eMHOM Kopbl. [Iporiecchl 00pa3oBaHusi MUHEPAJIOB.
MunepanbHbie pecypcbl KpacHosipckoro kpas.

[TouBeHHBIEC KOJUIOUIBI U MOTIOTUTENIbHAS CIOCOOHOCTD MOYB.

BemectBa, 3arpsA3HsONIME MTOYBY.

[TouBeHHBIN PACTBOP U OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIC MPOIIECCHI B MOYBE.
CocraB u CBOICTBA MOYB.

Metoabl n3y4eHUs1 CBOMCTB MTOYBBI.

['eoxumus Box MupoBoro okeana. CoctaB MOPCKOM BOJIbI, MOPCKHX OCAJIKOB.

l'eoxumus MOBCPXHOCTHBIX BOJA  CYIIH. HpI/IpOI[HI)Ie TCOXUMHUUYCCKHUEC aHOMAJINH

IMOBEPXHOCTHBIX BOAAX.

BO]:[HEU[ MuUrpanus XUMHNYECKUX DJICMCHTOB. Brnusane KHCJIOTHO-OCHOBHBIX

OKHUCIIMTEIILHO-BOCCTAHOBUTEIILHBIX CBOMCTB MMPUPOAHBIX BOA HA MUT'PALUIO.

I'mapocdepa — kak MepCrneKTUBHBIA UCTOUHUK MPUPOIHBIX pecypcoB. OnpecHEeHNHE BOJIBI.

XuMus 3arpsi3HEHUS BOJbl CTOYHBIMU BOJAMMU.
AHanmuTHYecKasi XUMHS 3arPSI3HSIONINX BEIIECTB. AHAIN3 BOJIBI.
MeToabl OUUCTKU CTOYHBIX BOJ.

buounnaukanusa u MOHUTOPUHT 3arpA3HCHUA MOPCKUX BOJ TSAXKCIIBIMU MCTAJIJIAMHU.

B

AtMocdepa — MpoOAyKT 5BoMOLMU pa3BuBatomiericss Ouocdeprl. CoctaB. OCHOBHBIE

XUMUYECKHE peaKIuu B aTMocdepe.



17. BeIxjiOTIHBIE Ta3bl aBTOTPAHCTIOPTA KaK MPUOPUTETHBIN 3arps3HUTENb aTMOC(hepHhI.

18. Dxosornyeckre mpoodIEMbl TOILTHBHON MPOMBIIUICHHOCTH.

19. Pagnanmonnoe 3arpsizaenue. [Ipo0ieMbl yTHIM3aUN OTXOA0B aTOMHOW MPOMBIIIIICHHOCTH.
20. TexHONOTHSI OYUCTKH T'a30BbIX BBIOPOCOB MPOMBIIIJICHHBIX PEAPUITHH.

21. Dxonoruyeckue mpodIeMbl METAILTYPTUYECKOM TPOMBIIIIICHHOCTH.

22. Dxonornyeckue — mpobrmembl  HedTemoObBatomeli  u  HedrenepepabaThIBarOIIeH

IIPOMBIINIJICHHOCTH.

23. AHanuTHYeCKasi XMUMHS BEIIECTB 3arps3HAIONIUX BO3MyX. METOABI KOHTPOJS COCTOSHHS

arMocdeppl. XUMUYECKUI aHAIIU3 BO3IyXa.

24. buocthepa — CrpykrypHas o0o104ka TUiaHeTsl 3emis. Poib KHBOrO BelIeCTBa B

reoJIornueckoit ncropuu 3emin. TpanchopMaius OpraHuyecKoro BeIecTna.

25. JKusoe BEILIECTBO. BiusiHME Te€OXMMHUYECKOM Cpc€abl Ha PAa3BUTHC U XUMHYECKHI COCTaB

KHBOI'O B€OICCTBA.

26.I[I/IOKCI/IHBI. Hctounuku O9MHCCHUH, BJIUAHHUC HA OKPYKAKOINYK CpEAy MU Ha OPraHusM

YeIJI0BEKa.
27. Poib MUKPOOPTaHU3MOB B PEIUKITU3AIMHA HEKOTOPBIX 3arPs3HSIONINX BEIIECTB.

28. I_[I/II(J'IH MaccooOMEHa M pacnpeacjacHue MacC XUMHUYCCKUX DJBJIIEMCHTOB, MOCTYIIHMBUINX B

o6uocdepy B pe3ysbTare Jerazaini.
29. IIMKITBI SIEMEHTOB TMOCTYNHUBIINX B OHOc(hepy B pe3yinbTare MOOMIU3AINH U3 3eMHOW KOPBI.

30. [kl MACCOOOMEHA TSKEIBIX METAIIIIOB.

Ilepedyennb 1a0opaTopHBIX padoT 1O AMCHMIIMHE «XMMHA OKPYKAIOIIECH cpeabD)

Hanpasnenue 44.03.05 Ilenarornueckoe oOpa3oBanue (¢ AByMs MPOQUIIMH MOATOTOBKH),
Hampasnennocts (mpoduis) oOpazoBaTebHON TporpamMMbl «bromorust u XumMus»
KBanuduxanus (crenens): 6akanaBp

Jlabopamopnas paboma Nel «KonudecTBeHHass OIEHKAa CAHUTAPHOTO COCTOSIHHS y4ueOHOM

ayJAUTOPHIDY



Jlabopamopnas paboma Ne2 «KonmndecTBEHHAasi OIEHKA BBIXJIOMHBIX aBTOMOOUIIBHBIX BHIOPOCOB

Ha yimunax . KpacHosipckay

Jlabopamopnas paboma Ne3 «KonudecTBeHHOE OIpeaesieHne KHCIopoaa B Bozmyxe. M3mepeHue

ypoHst CO2»
Jlabopamopnas paboma Ne4 «O4nCTKa CTOUHBIX BOJ cojepkammx Crohy
Jlabopamopnas paboma Ne5 «O4rCTKa CTOYHBIX BOJl OTCTAMBAHUEM B TOHKOM CJIOC)

Jlabopamopnass paboma Ne6 «OnpeneneHre MHHEPAJIOB M TOPHBIX IOPOA IO BHEIIHUM

MIpU3HAKAM
Jlabopamopnas paboma Ne7 «Du3znueckue CBOMCTBA TOYBBI»

Jlabopamopnasa paboma Ne§8 «BnusHue HWOHOB TSKENBIX METAJUIOB HA AaKTHBHOCTH (pepMEHTa

KaraJia3bl»
Hepeqeﬂb CEMHUHAPCKUX 3aHSATHH 0 TUCHUILINHE « XUMHUSA Oprmammeﬁ Cpeann»

Hanpaenenue 44.03.05 Ilenarorudeckoe oopazoBanue (¢ AByMs IpOGUISIMH TOATOTOBKH),
HanpasnenHocts (ipouiis) 00pazoBareabHOM MPOrpaMMbl « BHOJIOTHS U XUMHUSD)
KBanudukanus (cTernens): 6akaiaBp

Cemunap Nel «XumMHuueckue Mpoueccsl B atmocdepey.
Cemunap Ne2 «3arpsasHenue armocheps»

Cemunap Ne3 «Xumus 1 3KOJIOTUSI BOZTHOU CPEABD».
Cemunap Noe4 «O4ncTKa CTOUHBIX BOI.

Cemunap Ne5 «XuMu4eckue mpouecchl B IOYBE».

Cemunap No6 «I'eoxummuueckue 0apbepbl M KOHLIEHTPALUS XUMHUYECKUX JIEMEHTOB B 36MHOM

Kope».
Cemunap Ne7 «PagnoakTMBHOCTh. VICTOUHUKHN pagraliumy.
Cemunap Ne8 «MoHUTOPUHT OKpyxatomien cpensl u [TJTK».
Tembl rpynnoBbIx padoT (IPOEKTOB) MO JMCHHUILIMHE «XUMHS OKPY:KaloLlel cpeabDy

Hanpasnenue 44.03.05 Ilenaroruueckoe obpazoBanue (¢ AByMs IpOoUISIMH TOATOTOBKH),
HanpasnenHocts (npoduib) o0pa3oBarenbHOM mporpaMMbl «bromorus u xuMus»
KBanudukanus (crenens): 6akanaBp



Tema Nel «I'moGansHbIe TPOGIIEMBI B aTMOChepe.
Tema No2 «I'mobanbHBIE TPOOIEMBI B TUIIPOCHEpEY.
Tema Ne3 «I'moGanpHBIC K3MEHEHUS B JIUTOC(HEpE».

Tema Ned «PagnooOust — Mud uim peanbHOCTb?».



3. KoOMIIOHEeHTbI MOHMTOPUHIA Y4eOHBIX JOCTHKEHUH CTY1eHTOB

TEXHOJIOTUUYECKAS KAPTA PEUTUHTA TUCIIUILINHBI

Hanpapnenue noaroToBku 1 ypoBeHb

VYpoBeHb 0Opa3oBaHus: OakaiaBp

HaumenoBanue
00pa3zoBaHus
KonunyecTBo 3aueTHBIX
TUCIUIUIMHBI/Kypca
(OakamaBpmar, MarucTparypa) eIMHUII
[Tegaroruueckoe oOpazoBaHue
XuMUsl OKpyKarouien
py B [Tpoduns «buonorus u XuMusi»
Cpensl 3

CMexxHbIe JUCITUIUIMHBI TT0 Y4eOHOMY TUTaHY

Hpe,[[H_IeCTBYIOH_II/ICZ HEOpPraHN4YCCKasad XUMHs, AHAIIUTHYICCKYIO XUMMUA, (1)I/ISI/I‘IGCK8.H 1 KOJIJLIOMAHAas
XUMH, OpraHu4CeCKad XUMHsA, a TAKIKEC Ha AJUCHUINIMHBI I10 BI)I60py — XHUMHUYCCKHEC MCTOJbI B
9KOJIOT'MH, MOHUTOPUHT Oprmammeﬁ CpCabl.

ITocnenyromue:

IIpUKJIaaHas XHUMHUA, XHUMMUA BBICOKOMOJICKYJIIPHBIX COCI[HHGHH?I,

6I/IOOpFaHI/I'~I€CKa$I 1 OHoJOoTrHYecKas XHUMMUA, (1)I/IBI/IKO-XI/IMI/I‘~IGCKI/I€ MCTO/JbI aHAJIM3a, a TAaKXKC JJIA
BBIINTOJITHCHUA BBIHYCKHOﬁ KBaHH(bHKaHHOHHOﬁ pa6OTLI.

BXO/ITHOH MOIYJIb

(mpoBepKa «OCTATOYHBIX» 3HAHUHN MO paHEee N3YYEHHBIM CMEXHBIM JUCLUILINHAM)

Conepxanue ®dopma paboThI KomuuectBo 6amioB 5 %
min max
Kontpois Tectuposanne 3 5
Hroro 3 5
BA3OBBIN MOIYJIb Nel
«AtMoc(epa u eé 3arpsI3HUTET
Texymas padora dopma paboThI KommuectBo 6ammos 20 %

min max

Jlexuun

CocrapieHHE KOHCIIEKTa JICKITHI:




Jlexyus Nel «O0mme cBeaeHust oo 0,6 1
arMocdepe»
Jexyus Ne2 «3arpsizsHeHHE aTMOC(EPHI U 06 1
METObI OYHCTKI ’
[IpakTrueckue Odopmienue oTyeTa U 3amuTa
3aHATHUS J1abopaToOpHBIX PaboT:
Jlabopamopnas paboma Nl 06 1
«KonuuecTBeHHas OlleHKa CAHUTAPHOTO ’
COCTOSIHUSI Y4eOHOI ayTuTOpum»
Jlabopamopnas paboma Ne2
«KonnuecTBeHHas OllEHKA BBIXJIOMHBIX
aBTOMOOMJILHBIX BBIOPOCOB Ha YIUIAX T. 0,6 1
Kpacnosipcka»
Jlabopamopnas paboma Ne3
«KonuuecTBeHHOE OmpeeNieHue KUCI0poaa
B Bo3ayxe. M3mepenue ypoBHsa CO2»
0,6 1
I'pynmnoBas paboTta (IIpoeKT) o Teme 1,2 2
«I'mobGanbHBIE TPOOIIEMBI B aTMOChepe
TectupoBanue no reme «ATmMochepa» 1,2 2
Pemenue 3amau no reme «ATmMocdepa 1,2 2
CamocrosiTennpHas [ToaroroBka K BBICTYIUICHHIO C JIOKJIAIOM H
pabora Ipe3eHTaluell Ha ceMuHape:
Cemunap Nel «XvuMu4yeckre IpoLecchl B 12 )
armocdepe» ’
Cemunap No2 «3arpsizHeHne arMochepb»
1,2 2
[Tucemennas pabora (BHeayIUTOpHAsI) 1,2 2
[TpomexyTOIHBIIH TectupoBanue 1,8 3
PEUTUHT-KOHTPOJIb
Utoro 12 20




BA30OBBIA MO YJIb Ne2

«I'mapocdepa, eé 3arpsi3HeHHE U CIIOCOOBLI OUUCTKH

Tekymas padora

®opma paboThI

Konuuectso 6amnos 20 %

min max
Jlekunn CocraBieHne KOHCIIEKTa JIEKIU:
Jlexyusi No3 « DU3NKO-XUMHUUECKHE 0,6 1
XapaKTePUCTUKH TUAPOCHEPHD)
Jlexyus Ne4 «CToOYHBIC BOABI U UX OYMCTKA»
0,6 1
[IpakTrueckue Od¢opmienue oTueTa u 3aliuTa
3aHATHS 1ab0paTOPHBIX padoT:
Jlabopamopnas paboma Ne4 «Ounctka 06 1
CTOYHBIX BOJI cozepxkamux Créhy :
Jlabopamopnas paboma Ne5 «Ounctka
CTOYHBIX BOJI OTCTaWBaHUEM B TOHKOM CJIO» 0.6 1
H
['pynmoBas pabora (IPOEKT) 1Mo TeMe 1,2 2
«I'mob6anbHbpIe TPOOIEMBI B TUApPOChHEpe»
TectupoBanue o teme «I unpocdepar 1,2 2
Pemenue 3anau o reme «I unpocdepar 1,2 2
CaMocTosiTenbHas [ToaroToBKa K BBICTYIICHHIO C TOKJIAJIOM U
pabora Mpe3eHTAIeH Ha ceMUHape:
Cemunap Ne3 «XuMusi ¥ DKOJIOTHUS BOTHON
1,2 2
cpenp»
Cemunap No4 «O4uncTka CTOUHBIX BOI
1,2 2
[TucemenHas pabora (BHeayqUTOpHAsT) 1,2 2
[TpomexyTouHbIH TectupoBanue 2,4 4
PEUTUHT-KOHTPOJIb
Uroro 12 20




BA30OBBIA MOIYJIb Ne3

«JIutocdepa, eé cocraB u cTrpoenne. 3arpsi3HeHUE MOYBbD

Tekymas padora

®opma paboThI

Konuuectso 6amios 15 %

min max
Jlexuun CocraBieHne KOHCIIEKTa JIEKIU:
Jexyus Ne5 «O06mast xapaKTepUCTHKA 0,6 1
auTochepb»
Jlexyus Ne6 «ICTOUYHUKY 3arpsi3HEHUS
0,6 1
MOYBBD»
[IpakTuyeckue Odopmienne oTueTa u 3aliuTa
3aHATHUS 71a00paToOpHBIX PaboT:
Jlabopamopnas paboma Ne6 «OnpeneneHue 06 1
MUHEPAJIOB ¥ TOPHBIX MOPOJI IO BHELTHUM ’
IpU3HAKaAM»
Jlabopamopnas paboma No7 «Duznyeckue
CBOICTBA MOYBBD)
0,6 1
['pynmoBas pabora (IPOEKT) 1o TeMe 1,2 2
«I'nmoGanbHBIE U3MEHEHUS B TUTOCHEpPE»
TectupoBanue no Teme «Jlurocpepar 1,2 2
Pemenwue 3amaq mo reme «JIutocdepar 0,6 1
CamocrosiTennpHas [ToAroToBKa K BBICTYIIJICHUIO C IOKJIAJIOM H
pabora Npe3eHTaIe Ha ceMUHape:
Cemunap Ne5 «XvuMudeckue Ipoeccsl B
0,6 1
TI0YBE»
Cemunap No6 «'eoxummuueckue 6apbepsl U
KOHIIEHTPAIHSI XUMAYECKUX DJIEMEHTOB B 0.6 1
3€MHOHN KOpe»
[TucemenHas pabora (BHEayqUTOpHAsT) 1,2 2
[TpomexyTouHbIf TectupoBanue 1,2 2
PEUTUHT-KOHTPOJIb
Hroro 9 15




BA30OBBIIA MO YJIb Ned

«PaauoakTUBHOE 3arpsi3HeHue Opr)KalOIHeﬁ cpeann>

Tekymas pabora

®opma paboTI

Konuuectso 6amios 15 %

min max
Jlexuun CocraBiieHre KOHCIIEKTa JIEKIUH:
Jlexyus Ne7 «PagunoaktuBHOCTh. CeMeicTBa 0,6 1
pPaZl0aKTUBHBIX AJIEMEHTOB)
Jlexyus Ne§ «OcHOBHBIE OMOTCOXUMUYCCKUE 06 1
[UKITBl XUMHYECKHUX DIIEMEHTOB)» ’
[TpakTrueckue Odopmienne oTueTa u 3aliuTa
3aHATHUS 1a00paTopHBIX PaboT:
Jlabopamopnas paboma No8 «Bausiaue 06 1
HMOHOB TSDKEIIBIX METAJIJIOB Ha aKTUBHOCTh ’
dbepMeHTa Karanasb»
['pynnoBas pabota (IIpoeKT) Mo Teme 1,2 2
«Pagnodobust — Mud uim peatbHOCTh ?»
TectupoBanue no Teme «buocgepar 1,2 2
Pemenue 3anau o teme «buochepa» 1,2 2
CaMocTosiTenbHas [ToaroToBka K BBHICTYIIJICHHUIO C JOKJIAIOM U
pabota npe3eHTalllel Ha ceMuHape:
Cemunap Ne7 «PaanoakTUBHOCTb. 06 1
VICTOYHMKY paguiarivmy ’
Cemunap No8 « MOHUTOPUHT OKpYXKarolieu
cpensl u [TJIK» 0.6 1
[TucbmenHas pabota (BHeayIUTOpHAS) 1,2 2
[TpomexyTouHbIN TectupoBanue 1,2 2
PEUTHHT-KOHTPOJIb
Hroro 9 15




UTOIOBbII MOAYJIb

Conepxanue dopma paboThbl KonuuectBo 6amios 25 %
min max
KonTpons DKk3ameH/3a4er 15 25
Utoro 15 25

JTOIMOJTHUTEJIBHBINA MOJIYJIb

bazoBsriit Mogys/

dopma paboThI

KomnuectBo 0amios

Tema min max
BM Nel Tema Ne2 Pedepar 0 1
«3arpsi3HEeHHE
aTMoc(epBI 1 METOJIbI [TucrMeHHast KOHTpOJIbHAS paboTa / 0 1
OUHCTRI pEIICHHE 3a1a4 110 TEME
BM No2 Tema Ne4 Pedepar 0 1
«CTOuHBIE BOIBI U X
OUMCTKAY [TucbMeHHas KOHTPOJIbHAS paboTta / 0 1
pEIICHHE 3a/1a4 110 TeME
BM Ne3 Tema Ne6 Pedepar 0 1
«cTouHuku
3arpsi3HEHUS TTOYBBD)
[TuceMeHHas KOHTpOJbHAs padboTa / 0 1
pelIeHne 3314 110 TeMe
BM Ne4 Tema No7 Pedepar 0 1
«PammoakTHBHOCTE.
CewmelicTBa
PaTMOAKTHBHBIX [TuceMeHHas KOHTpOIbHas paboTa / 0 1
SJICMCHTOB pelleHyre 3a1a4 Mo TeMe
BM Ne4 Tema Ne® Pedepar 0 1
«OCHOBHBIE
OMOreOXUMUYECKHE
HHKJIBI XAMAHICCKAX [TucrMeHHas KOHTpOIbHAs paboTa / 0 1
SIIEMCHTOBY peleHue 3aa4 1mo TemMe
Htoro 0 10




OO6miee KoMMYEeCTBO 0AUIOB MO AUCIUIUTMHE (110 UTOTaM U3YUYCHUS
BCEX MojyJieH, O0e3 ydeTa JOMOJTHUTSIIBHOTO MOJTYJIs )

min

max

60

100

IIpumeyanus:

He MOCCHICHUEC JICKIIUHW WJIM NPAKTUYCCKOI'O 3aHATHUA - MUHYC 1 Oam.

[Ipy HanMuUMU MPOIMYCKOB MO YBAKUTEIBHON MPUUMHE CTYIACHT 005i3aH O0TpabOTaTh 3aHITHE

" IpCAO0CTAaBUTh KOHCIICKT HpOHYHleHHOﬁ TCMBI.

[Ipu BbImoMHEHUM Y4eOHOIl pabOThl B TEUEHUE CEMecTpa CTYISHT JOJDKeH HadpaTh
MUHUMAIbHO 45 6aNIoB, B IPOTUBHOM CIy4ae OH HE JOIMYCKAeTCsl K UTOrOBOMYy MOIyi0. Kaxabiit
MOJTYJIb JIOJKEH OBITh 3aKPHIT MUHUMAaJIbHBIM KOJTMYECTBOM OaJlIoB.

Ha 3adere CTygeHT uMeeT BO3MOXHOCTh MOJHITH CBOM pedTHHr a0 60 OGayioB
(MuaumansHo) U 100 GamnoB (MakcumanbHO). B ciydae HemocTaTO4HOro KOJIMYeCTBa OaiioB

CTY/ICHT MOET IMOBBICUTh PEUTHHT, BBIIIOJHUB 3a/IaHUS JIOMIOJIHUTEIbHOTO MOoayJIst (1o 10 6amioB).

Kpurtepun nepeBosia 6aioB B OTMETKHU:
0-59 6aIoB — HE 3aUTEHO,

60-100 6ayuI0B — 3a4TEHO.




MUHWUCTEPCTBO ITPOCBEIIEHUAA POCCUIICKOM ®EJNEPAIINN
q)euepa.nbnoe rocyaiapCrBeHHO€ 5]0)1)KeTHOe 06pa30BaTeJILH06 yYupexaenue
BbICIIIEr0 00pa30BaHUs
KPACHOSIPCKUH TOCYIAPCTBEHHBIN IEJATOI'MYECKUM
YHUBEPCUTET
uM. B.II. AcrapreBa
(KT'ITY um. B.I1. ActadbeBa)

dakysbpTeT OMOJIOTUH, Teorpadu U XUMUN
Kadenpa Guonoruu, XuMum 1 SKOJIOTUU

YTBEPXIEHO OAOBPEHO

Ha 3aceJaHuu Kadeapsl Ha 3acenanuu Hay4YHO-METOIMYECKOTO COBETA
[Tpotokon Ne 9 CTECIUATBHOCTH (HAIPaBJICHHSI TOJITOTOBKH )
oT «/» Mas 2025 1. [Tpotokom Ne5

3aBenyromumii kadenpoi /% — Ot «14» mas 2025 1.
E.M. AuTunosa /A ‘///7// B [pencenarens HMCC (H)

o H.M. T'opreHko

®OH/J]
OLIEHOYHBIX CPEJICTB
AT IIPOBCACHU S TCKYILCTO KOHTPOJIA U HpOMC)KYTO‘IHOﬁ arrecraiugmuun 06yqa10mnxc;1

XUMMSA OKPYKAIOIUIEW CPEJbI

Hanpasnenue noarotoBku: 44.03.05 Ileoazozuueckoe obpazosanue (¢ 08yms npoguiamu
no020MmoesKu)

[Tpodunu/nazBanue nporpammsl: buonoaus u xumusl

KBanuuKanus: baxkaniasep

CocraBurensb: Xanssuna HO.I'., k. X.H., 1o1ieHT Kadeapsl OMOTOTHH, XUMHU U YKOJIOTHH



1. HazHavyenue ¢)oH1a OLIEHOYHBIX CPEACTB
1.1. Heabr cozganuss ®OC «Xumus OKpyXkarolled cpelpD» SBISETCS YCTAaHOBIICHUE

COOTBETCTBHSI Y4EOHBIX IOCTH)KEHUH 3allJITaHMPOBAHHBIM pe3yibTaraM OOy4eHHUs M TpeOOBaHUSAM
paboueii mporpamMMbl TUCIUILIHHEL.

1.2.  ®OC no gucnurinHe « XUMUS OKPYKAIOIICH CPEIb» peliaeT 3aauu:
- KOHTPOJIIb M YIIPABJICHUE MPOLIECCOM MPUOOPETEHHSI CTyACHTaAMU HEOOXOANUMBIX 3HAHHI,
YMEHUH, HABBIKOB M YPOBHS C(HOPMUPOBAHHOCTH KOMIETeHITUH, onpeaeneHupix B @I'OC BO no
COOTBETCTBYIOILIEMY HalpaBJICHUIO OATOTOBKU;
— KOHTPOJIb (C TIOMOIIBID HA0Opa OLEHOYHBIX CPENCTB) M yIpaBlIeHHE (C MOMOIIBIO 3JIEMEHTOB
oOparHO#l cBsizu) nocTmwkeHueM I1eneir peamusanuu OIIOII, onpeneneHHbIX B Buie Habopa
o0menpopecCHOHANBHBIX U MPO(GECCHOHAIBHBIX KOMIIETCHIIUN BBIITYCKHUKOB;
— o0ecrie4eHne COOTBETCTBUSI pE3ylbTaroB OOydeHHs 3ajadaM Oyaymied mpodeccruoHalbHOU
JeSITeIbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAIUIIMOHHBIX METOAOB 00yueHus: B 00pa3oBareIbHOM
nporecce YHUBEpCUTETA.

1.3. ®OC pa3paboTaH Ha OCHOBAaHUU HOPMATUBHBIX TOKYMEHTOB:
— (enepanbHOTO rocyIapCTBEHHOTO0 00Pa30BaTEIBLHOTO CTAaHAAPTA BHICHIET0 0Opa30BaHUs 1O
HanpasieHuto moarotoBku 44.03.05 Ilexarornyeckoe obpa3zoBanue (¢ AByMs IpOPHIIMU
MOAroTOBKH) (YpOBEHb OakajaBpuara), yTBEp KICHHBIM MTPUKa3oM MUHUCTEPCTBOM 00pa30oBaHus U
Hayku Poccuiickoit dpenepamnuu ot 9 despans 2016 . Ne 91;
— 00pa3oBaTenbHON MporpaMmbl «BHONOTHS M XUMHIY», OYHON (OPMBI 00yUESHHS BBICIIIETO
oOpa3oBaHus 110 HarpaBieHuto moaroroBku 44.03.05 [exaroruueckoe obpa3oBanue (¢ IByMs
PO UIAMHU TTOJATOTOBKH );
—  mnonoxkeHus o (opmupoBaHuM (OHIA OICHOYHBIX CPEACTB JJsi TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH, MPOMEXKYTOYHOH U HUTOTOBOM (TOCYIapCTBEHHOW HWTOTOBOM) arTecTaluu
oOyyarormuxcsi 1Mo oOpa3oBaTelbHBIM MPOTpaMMaM BBICIIEr0 00pa3oBaHUS —  MporpaMMam
OakasiaBpuara, mporpaMMaM CIlieluajanTeTa, IporpaMMaM MarucTparypsbl, IporpaMmam IMOATOTOBKU
Hay4YHO-TIe[arOrMYeCKUX KaJIpoB B aCUpPaHType — B (peepabHOM rocyJapCTBEHHOM OIO)KETHOM
o0pa30BaTebHOM  YUPEKIEHUH BbIcHIero oOpa3oBaHusi «KpacHOSPCKUII TrocynapCTBEHHBII
neparorudyeckuil yausepcurer uM. B.I1. ActadbeBay yTBepxk AEHHOro npukazom pektopa Ne 297
(m) ot 28.04.2018.



2. Ilepeyenb KOMIIETEHUMIA C YKA3aHUEM ITANOB UX (OPMUPOBAHUS B NMPoOLiecce U3YUEHUS TUCHUILVIUHBI « XMMUS OKPY:KA0IIeil cpeabDy

2.1.

Ilepeyenb KoMneTeHI Ui, POPMUPYEMBIX B IIPOLIECCE H3YUCHUS JUCHUTUTMHBI « XUMUS OKPY>KAIOLIEH CPEIab):

- TOTOBHOCTD pPCaJIn30BbIBATH O6paSOBaTeJ'IBHBIe IMporpaMmel 110 yLIe6HBIM npeaMeTaM B COOTBETCTBHHU C Tpe60BaHI/I${MI/I 06p330BaTCJ'II)HI>IX CTaHdapTOB

(ITK-1);

- CIIOCOOHOCTH HCIIOJIB30BAaTh BO3MOKHOCTH 00Pa30BaTEIbHOM Cpeabl Ui JOCTHKEHUS JTMYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX PE3yJIbTaTOB
00yueHHs1 1 00ecIeueH s KayecTBa y4eOHO-BOCIIUTATEIILHOTO MIPoIlecca CPeCTBaMHU TpernoaBaeMbix yueOHbIx npeametoB (I1K — 4).
2.2. OueHOUYHbIE CPECTBA

Komnerenuus JMCUUTUIMHBL, TPAKTHKH, yYaCTBYIOIIKE B (OPMUPOBAHUH KOMIETEHIMHN | Tur OueHo4YHOE CPEACTBO
KOHTPOJISI Howmep dopma

[K-1 Crnocoben | Kynsryponorus, EcrecTBeHHOHayuHass kapTuHa Mupa, Muoctpanssiii | [Ipomexyt. |1 3a4er ¢ OLEHKOM
OpPTraHU30BbIBATh a3blK, Pycckuii  s3bIK W KyneTypa peud, MHpopmanuoHHO- | aTTecTaius
WHIMBUAYAIbHYI0 ¥ | KOMMYHHKAIIMOHHBIE TEXHOJIIOTUH B 00pa30oBaHUM M COLMAIBbHOW cdepe, | BBomHbIiM 2 Tect BXOJIHOHN
coBMeCTHYI0 yueOHo- | [lenarornueckass puropuka, OcHoBsl 30K u ruruena, Anaromus u | Kotposs KOHTPOJIb
IIPOCKTHYIO BO3pacTHas dbusunonorus, besonacHocTh KUBHEACATEIIBHOCTH, | Tekymmit 4 Pemenne 3amauy  mo
JESITEIbHOCTh ®usnyeckas KyabTypa M crnopT, ®Pusnueckas KylbTypa H CHOPT: | KOHTPOIb TeMam
o0yyaronuxcs B | DJIEKTMBHAs JUCUMIUIMHA C MO OOmed (HU3MYeCKOd NOArOTOBKH, | Tekymmii 3 OTuersl o
COOTBETCTBYIOLIEH CoBpeMeHHbIe TEXHOJIOTHH HHKITIO3UBHOTO 00pa30BaHusl, | KOHTPOIb 1a6OpaTOPHBIM
npeametHoi obnactu | [IpoekTupoBaHye WHAMBHYaTbHBIX 00pPa30BaTEeIbHBIX MAPIIPYTOB JCTEH paboTam

¢ OB3, OcHoBbl MareMarnueckoil 00paboTku uHbopmaiu, OCHOBBI 5 TecTsI ITO TEMaM




y4eOHO-UCCIIeIOBATEIbCKOW  paboThl  (MPOQMIBHOE  HCCIIEOBAHUE),
YyeOHast NMpaKkTUKA: O3HAKOMHTEIbHAs TNpaKTHKa, Y4yeOHas IMpaKTHKa:
Hay4YHO-HCCIIeIoBaTeNbcKas padora (MoJydyeHHuEe MEepPBUYHBIX HAaBBIKOB
HAyYHO-HMCCIIEIOBATeNLCKOM  paboThl), I[Ipom3BomCcTBEHHAs MpaKTHKA:
NpeIAUIUIOMHAs MpakTuka, Teopus oOydeHHs U BOCHUTAHUS, YudeOHas
[IPAKTHKA: BBeJIeHHE B mpodeccuto,  YueOHas  MpakTHKa:
TEXHOJIOTUYECKAast (IPOEKTHO-TEXHOJIOTUYECKas ) IIpaKTHKa,
[IpoextupoBanue ypoka mno TpedoBanuo DPI'OC, [IpousBoacTBeHHas
IpaKTHKA: T[eJdarorudyeckas IpakTUKa HHTEpHa, YueOHas MpakTHKa:
00LIeCTBEHHO-TIeIaroruueckasi NpakTuka, [Ipon3BocTBeHHas MMpaKTUKA:
BOJKarckasi mpakTuka, OCHOBBI NPEAMETHO-POGUIBLHONW MOArOTOBKH,
BBenenue B Ouomnoruto, TexHomorun coBpeMeHHOro oOpa3oBaHMUs,
[IkONMbHBIM MPaKTUKYM MO IUCHUIUIMHAM (TPOUIST TOATOTOBKH),
IIpou3BoncTBeHHass NPAaKTHKA, MEXIUCUUIUIMHAPHBIM  NPAKTUKYM,
[lenarornueckass npaktuka, Opranuudeckas xumus, leneruka, Teopus
sBojtoLMM, Du3HOIOrMs YeIoBEeKa U KHUBOTHBIX C OCHOBaMH
byHkmMoHanpbHOW aHatomMuu, OOIas W HeEOpraHuyeckas XuMus,
[{uTonOrMss U TUCTOJIOTHUSA C OCHOBaMHM 3MOpPHOJIOTUH, AHAJIUTHYECKas
xumusd, buoxumus, Penienne 3aiaq mo XMMHUM MOBBIILIEHHOW CIOXHOCTH,
[ToneBas mpaxkThka nmo OoraHuke, [loneBas mpakTWKa MO 300JI0TUU U
skosoruu, Ilonesass mpakTuka 1o 30070ruu M dKojioruu, IIpakrtuka no
AKCIEPUMEHTAIBHON XHUMUHU.

[TpomexyTo
YHBIN
KOHTPOJIb

NunuBuyansHoe
3aJaHue
KoHTponpHBIE pabOThI

[1IK-4 CnoocobeHn

pemarb
BOCITUTAHUS
JTYXOBHO-
HpPaBCTBEHHOTO
pa3BUTHS,
o0yyJaronmmxcs
y4eOHoM
BHEY4YeOHOU
JeSITeITbHOCTH

3a7a4u

u

B

OCHOBBI MpeIMETHO-NPO(PUIBHON MOATOTOBKH, 3o0o0sorusi, OCHOBBI
9KOJOTMM M OXpaHbl MNpuponabl, boranuka, Bsenenue B Ouosoruio,
CoBpeMeHHbIE HaNpaBIEHUsI Pa3BUTHS HAaydHOM oTpaciu (Mo mpoduiro
MOJATr0TOBKM), KOMIIETEHTHOCTHBIN NOJX0/] B 00pa30BaHUM, XUMUYECKUN
cunre3, [lpuxnagnas xumusa, MukpoOuonorus, OPusudeckas u
KOJUTOMAHAsE XuMHs, MeTtoanka oOy4eHHs W BOCHHUTAHMS (IO XUMHH),
Mertonuka oOyueHuss W BocnuTaHus (o Owomoruu), OpraHudeckas
xumusi, leneruxa, Teopuss »sBomonnr, DOUZHOIOTHS YEIOBEKA U
KUBOTHBIX C OCHOBaMHM (YHKIMOHANbHOW aHatomuu, OOmas u
HEOpraHnyeckass Xumus, LlUTonorus W THUCTOJIOrHMA C OCHOBaMU
sMOpuoniorur, AHanmuTuyeckass xumus, buoxumus, Pemenue 3amad mo
XUMHUH TIOBBIIIEHHOW cinoxkHocTH, [loneBas mnpakThka 1o OOTaHUKeE,

BBonubrii
KonTpoas

Tect BXOJITHON
KOHTPOJIb

Texymmin
KOHTPOJIb

Pemenue 3aga4d Io
TECMaM

Texymnii
KOHTPOJIb

OTtueTsl o
1a00paToOpHBIM
paboram

TectupoBanue o
TeMaM

[IpomexyTo
YHBIN
KOHTPOJIb

NunuBunyansHOE
JIOMaIrHee 3aJaHne
KontponbsHas pabora




ITonesas IIpaKTHUKa 110 300JI0TUHN U 3KOJIOTHH, HpaKTI/IKa 10 HpHKHaﬂHOﬁ

[TpomexyT.

3aueT ¢ OLIEHKOU

xumui, [IpakTuka 1o SKCepuMEHTaIbHONU XUMHHU arrecrauus
VK-1 Cnocoben DKOHOMHKA 3HaHMH, DKOHOMHUKA 3HaHuH, Comnonorus, OCHOBEI BBonubrii Tect BXOIHOU
OCYLIECTBIISATH MaremMaruieckoit 0opadorku nnpopmanuu, [IpouzBoacTBenHas KonTpons KOHTPO/Ib
MIOMCK, KPUTHYECKHUI | MPAKTHKA: MPEITUIUIOMHAs IPAKTHKA, VIcToprst 00pa3oBaHus U Texymuit Pemenne  3amaq 1o
. KOHTPOJIb TeEMam
aHaAJIU3 U CUHTE3 He1aroru4eckoil MeIciu, Teopust 0OyueHHs 1 BOCTIUTAHMUS, >
Texymui OTtueTsl 1o
UHpOpMaIH, Opranunueckas xumus, I'eneruka, Teopus sBomounu, Gusnonorus
9 KOHTPOJIb 1a00paTOpHBIM
MIPUMEHSATH YyeJlIoBeKa M JKUBOTHBIX C OCHOBaMHU (DyHKIIMOHAJIBbHOW aHaTromuu, OO01ias pabotam
CHUCTEMHBIN NOJXO0/ 1 HeopraHuyeckas xumus, [IpakTuka no s3kcrepuMeHTaIbHON XUMUHU TectupoBaHue o
JUISL peleHus TeMam
MOCTABJIEHHBIX 3a/1a4 [IpomexyTo NunuBuayansHoe
YHBIN JlOMalIHee 3a1aHue
KOHTPOJIb KontponbeHas pabora
[IpomexyT. 3a4er ¢ OLEHKOM
arrecranus
YK-2 Cnocoben OcHOBBI yueOHO-UCCIIE0BATEIILCKOM paboThI (TIPOPHITBHOE Broausrit Tect BXOIHOM
OIPENEIATh KPYT uccienoBanue), [Ipon3BoncTBEHHAS MPAKTUKA: TTPEATATIIIOMHAS Kontponb KOHTPOJIb
3a/1a4 B paMKax NpaKTUKa, Y4yeOHas MPaKTHKa:TeXHOJIOrnuecKas (IpOeKTHO- Teky it Pemenue 3amau 110
OCTaBJIEHHOM LENM U | TEXHOJIOrMYecKas) mpakrtuka, Opranuueckas Xxumus, Teopus S5BOIIOLMY, | KOHTPOIb TeMam
BBIOUpAThH DU3M0I0rHs YeJI0BEKa M KUBOTHBIX C OCHOBAMHU (DYHKLMOHAIBHON =
Texymmi OTtueTsl 1o
ONTUMAaJIbHBIE aHaromuu, O01as 1 Heopranuueckas xumus, [Tonesas nmpakTuka no KOHTpOJIb NaGOPaTOPHBIM
CHocoOBI UX 6oTanuke, [ToneBas mpakTHKa Mo 300J0TMH U SKOJIOTHU paboram
pelIeHus, UCXOs U3 TectupoBanue 1o
JIEUCTBYIOLIUX TeMaM
IPaBOBBIX HOPM, IIpomexyTo NunuBunyansHoE
YHBIN MarH HU
UMEIOLTNXCS AOMATITHES 3a/TAHHC
KOHTPOJIb KonTponbHas paboTa
peCypcoB u »
. [IpomexyT. 3a4yeT ¢ OLEHKON
OTrpaHUYEHUN

arTccranus




3. @OoH/ OLIEHOYHBIX CPEICTB IS POMEKYTOYHOI aTTeCTAMHU

3.1. @OHIBl OLIEHOYHBIX CPEACTB BKJIIOYAIOT: BOIPOCHl K 3aYeTy MO AMCHMUILIMHE «XUMHSL

OKpYXKAaIOIEH CpeApl»; 3aladyd 10 JUCLHUIUIMHE «XUMHUSA OKpYXKaroLed Cpenbl», TECThl 110

JUCLUIUIMHE «XUMHUS OKPYKAKOIIEH CPEIbI».

3.2. O1LieHOUHBIE CPENICTBA

3.2.1. Ouenounoe cpenctBo Ne 1 «Bompocsl K 3K3aMeHy 0 AMCLHUILIMHE «XHUMHUS OKpY’Karolen

Cpeabn

Kputepuu onenuBanus no oneHodHomy cpeactry Ne 1 — Bompocsl k 3auery:

dopmupyemsle
KOMITETEHIIUU

IIponBuHYyTHII basoBrlii ypoBeHb | Iloporosbrit YPOBEHb
YPOBEHb c(hOpMUPOBAHHOCTH c(hopMUPOBHAHOCTH
c(hOpMUPOBAHHOCTH KOMITETECHIU I KOMITETCHIU I

KOMIIETEHIIN I

(87-100 6amtoB) (73-86 GaoB) (60-72 6ayoB)*
OTJIIMYHO/3a4TEHO XOPOIII0/3a4TEHO YIOBIETBOPUTEIHHO/3a4TEHO

IIK-1 Cnocoben
OpPTaHHU30BHIBATH
UHIUBUIYaIbHY
10 U COBMECTHYIO
y4eOHO-
MIPOEKTHYIO
JESITEIbHOCTh
oOydJammmxcs B
COOTBETCTBYIOILE
A IpeIMeTHOU
obnactu

OOyuarouuiics Ha
MIPOJBUHYTOM yPOBHE
CIIoco0eH
OpPTaHU30BHIBATH
UHMBUIYAIBHYIO U
COBMECTHYIO yueOHO-
IIPOEKTHYIO
JIEATEIHbHOCTD
00yJarommxcs B
COOTBETCTBYIOLIEH
npeaMeTHoON o0nacTu

OOyuaromuiics Ha
0a30BOM ypOBHE
crocooeH
OpPTaHU30BHIBATH
HHMBUIYAIBHYIO U
COBMECTHYIO yueOHO-
IIPOEKTHYIO
JIEATEIbHOCTD
00yJarommxcs B
COOTBETCTBYIOLIEH
npeaMeTHoN obnacTu

OOyuaroluiicss Ha IOPOroBOM
YPOBHE CIOCOOEH
OpraHU30BBIBATh
WHIVBUIYAITBHYIO U
COBMECTHYIO y4eOHO-
MIPOCKTHYIO ACSITEILHOCTD
00yJarommxcs B
COOTBETCTBYIOLEH
npeaMeTHoN obnacTu

IIK-4 Crnocoben
pemars  3aga4u
BOCIIUTAHUS U
JTyXOBHO-
HpPaBCTBEHHOTO
pas3BuTHS,
oOyyaronmxcsi B
yueOHoM u
BHEY4eOHOU
JIeSTEIbHOCTH

OOyuaromuiics Ha
IPOJIBUHYTOM YPOBHE
CIOCOOEH peliaTh
3a71a4u BOCIIUTAHHS U
JTyXOBHO-
HPaBCTBEHHOTO
pa3BuUTHS,
oOyyaronuxcs B
y4eOHO! 1
BHEY4YeOHOU
JeSITeTbHOCTH

OOyuaromuiics Ha
0a30BOM ypOBHE
CIOCOOEH peliaTh
3a/1a4u BOCTIUTAHHS U
JTYXOBHO-
HpPaBCTBEHHOTO
pa3BuTHS,
oOyyaronmxcs B
y4ueOHOI 1
BHEY4eOHOU
JIeSTEIbHOCTH

OO0yuatoluiicss Ha TOPOrOBOM
YpOBHE CIIOCOOEH peliaTh
3a]1a9 BOCTIMTAHUS H
JTyXOBHO-HPABCTBEHHOT'O
pa3BUTHSA, 00yYarOIIUXCS B
y4eOHOIl 1 BHEY4eOHOM
JEeSITETTHHOCTH

YK-1 Cniocoben
OCYIIECTBIISATh
TIOUCK,
KPUTHYECKUI
aHaJIN3 U CHHTE3
UHpOpMaIH,
OPUMEHSTh
CUCTEMHBIN

OOyuaromuiics Ha
IPOJIBUHYTOM YPOBHE
crocoOeH
OCYILECTBIATH MOUCK,
KPUTHYECKUH aHAIN3
U CUHTE3
uH(popMauuy,
IPUMEHSTh

OOyuaromuiics Ha
0a30BOM ypOBHE
crocoOeH
OCYIIECTBIATH MOUCK,
KPUTHYECKUH aHAJIN3
U CUHTE3
uH(popMaIuuy,
IPUMEHSTh

OOyyaroruiicss Ha TOPOTOBOM
YpOBHE CIOCOOEH
OCYIIECTBIIATH MOUCK,
KPUTHYECKHUI aHaTTN3 U CHHTE3
uH(OpPMAITUH, IPUMEHSTH
CHCTEMHBIH TOAX0M IS
pEIICHUS TTOCTABICHHBIX




MOIXO. IJIsT CUCTEMHBIHN MOaXO0[

pemeHus AJId pCUICHU A
MOCTABJICHHEIX IMOCTaBJICHHBIX 3aJ1a4
3aga4

CUCTEMHBIN ITOIX0.
JUTSL peILeHUs
[MOCTaBJIEHHBIX 3a7a4

3a1ad

YK-2 Criocoben
OIIPEACIIATH KPyr
3aJa4 B paMKax

OOyuaroiuiics Ha
NPOJIBUHYTOM YPOBHE
CIIOCOOEH ONpENEIATh
KPYT 3aJlad B paMKax
OCTAaBIICHHOM L€ U
BBIOMPATH
ONTUMAJIbHBIC
CIocoObI X
PEIICHHUS, UCXOMS U3

OCTaBJICHHOM
1IEJIM ¥ BBIOUPATh
ONTUMAJIbHEIE
CIIOCOOBI MX
PEIICHUS, UCXOIS
U3 JIEHCTBYIOLIUX

1IpaBoBbIX HOpM, | ACHCTBYIOIINX
IIPaBOBBIX HOPM,
UMEIOIINXCS
UMEIOLINXCS
peCypcoB 1 pecypcoB u
OrpaHU4YCHUHU OrpaHUYECHUN

OO0yuaromuiics Ha
0a30BOM ypOBHE
CIIOCOOEH ONpENEIATh
KpYT 3aJ1a4 B paMKax
OCTAaBIICHHOM LENU U
BBIOMPATH
ONTHMAJIbHBIC
CIocoObI X
pEIICHUs, UCXOS U3
JIEUCTBYIOLIUX
MIPABOBBIX HOPM,
UMEIOLTNXCS
pecypcoB 1
OrpaHUYECHUMN

Y OrpAaHUYEHUN

*Menee 60 6aIoB — KOMITETCHIIMS HE ChOpMUPOBaHA

4. ®oH/1 OLIEHOYHBIX CPEACTB /ISl TeKYLEero KOHTPOJIs yCIeBaeMOCTH

4.1. ®oHABl OIEHOYHBIX CPEACTB BKIIIOUAIOT: TECTUPOBAHME, PEHICHUE 3a/lad C MPAKTHYECKUM
MPUMEHEHUEM, HHJIWBUIYyaJbHbIC 3aJaHus, OTUET K JabopaTopHOU paboTe, KOHTPOJIbHBIE PA0OTHI
4.2.1. Kputepuu OILICHUBAHUS CM. B TEXHOJIOTMYCCKOW KapTe pelTWHra B pabodell mporpamme

JUCHUIIIUHBI « XMMHUSI OKPYKAIOIIEH CpeabD».
4.2.2. Kputepuu o1ieHUBaHUs 110 OIICHOYHOMY CPEJICTBY 2 — BXOMHOW KOHTPOJIH

Kpurepuu onieHUBaHMS

KonuuectBo 6amioB (BKJIa B pEHTHHT)

[TpaBunpHBIX 0TBETOB - 10 2
ITpaBuiIbHBIX OTBETOB - 15 3
ITpaBuibHbIX 0TBETOB - 10 4
[IpaBunBHBIX OTBETOB - 25 )

(MakcUMaJbHBIN OasL)

4.2.3. KpuTtepun o1ieHHBaHUs 110 OLIEHOUHOMY cpeAcTBY 3 - OTyer no j1abopaTopHbIM paboTam

Kpurepun onieHuBanus

KonuuecTBo 6a/110B (BKJIaJ B pEHTHHT)

Brinonunenue paboThl COTIIACHO 0,5
UHCTPYKIIUU

OdopmiieHne coracHo TpeOOBaHUIM 0,5
IIpoBeneH aHanu3, pacyeTsl, TaHbI 1,5
OTBETHI Ha BOIPOCHI

BepHo copmynrpoBaHbl BHIBOABI 15
MakcumasbHbIi 021 4

4.2.4. Kputepun OLIEHUBaHHUsI 10 OLIEHOYHOMY CpencTBY 4 - Penienue 3a1ad 1o TeMam

Kputepun oriennBanus KonmnuecTBo 6ayuioB
(BKJIa/1 B pEUTHHT)

BepHo periensl Tpu 3a1a4u U3 JeCITU 1

BepHo pelnieHsl Tk 3a/1a4 U3 ISCATH 2

OOyyaromuiicst Ha TOPOrOBOM
YPOBHE CIIOCOOEH ONpPEAEIATh
KpYT 3a7]a4 B paMKax
OCTAaBJICHHOM L€ U
BBIOMPATh ONTUMAJIbHbIC
CHOCOOBI UX PELICHMs, UCXOs
U3 IEUCTBYIOLIUX IIPABOBBIX
HOPM, UMEIOIUXCS PECYPCOB




BepHo perreHs ceMb 3a1ad U3 JeCATH

3

MakcuManbHbIH 0ayu1 ( IecaTh 3a/1a4)

4

4.2.5. Kputepuu olleHUBaHUs 110 OLIEHOYHOMY cpeacTBY S— TecTsl 110 TeMaM

Kpurepuu onieHuBanus

KonnuecTBo 6a/10B (BKJIaJ B PEHTHHT)

ITpaBmiibHO BhIOIHEHO 50% 3a1aHMit 2
[IpaBusibHO BbINONHEHO 75% 3anaHuii 3
Maxkcumainbnbiii 6ami (100% 3aganuii) 4

4.2.6. Kputepun o1ileHMBaHHUsI 110 OLICHOYHOMY CpelcTBY 6- MHauBHUyalbHOE 3a/1aHHE

Kpurepuu onieHuBanus

KonnuecTBo 6a/710B (BKJIaJ] B PEHTHHT)

[TpaBunibHO BeImoHEHO 50% 3a1anuii 2
IIpaBriibHO BBIIOIHEHO 75% 3a1aHuil 3
MakcumanbHbii 6asmr (100% 3amanmii) 4

4.2.7. Kputepuu oLleHUBaHUs 10 OLICHOUHOMY cpencTBy 7 - KoHTponbHas paboTa

Kpurepuu onieHuBaHus

KonmuecTBo 6ai110B (BKJI1 B PEUTHHT)

[TpaBunibHO pemieno 50% 3aganuit 2
[IpaBunbHO pemieHo 80% 3aganuii 3
Maxkcumanbubiii 6amt (100% 3aganuii) 4




5. OueHo4HbIe cpeacTBa (KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPUAJIbI).
Ounenounoe cpeacrso Ne 1

© © N oo g > w N oRE

11.

12.
13.
14.

15.

16.

17.

18.
19.

20.

21.

22,

BOl'[pOCLI K 3a4€Ty M0 TUCHHUILJINHE «Xumus Oprmammeﬁ cpeabn>

buocdepa — cTpykTypHas 00om04Ka miIaHeThl 3emiisl. [ paHUIbI 1 KOMIIOHEHTHI OHOC(EpHI.
Murpanuus XMMHYECKHX 3JIEMEHTOB B OKpyXkaro1ei cperne. [ eoxumuueckne 6apbepsl.
Brnusinue x1MBOro BeliecTBa Ha KPyroBOPOT KHCIOpOa M BOAOpoaa B bnocdepe.
buoreoxumuyeckuit MK MaccOOOMEHa CEpBhl.

buoreoxumuyeckuit MK MaccoOOMeHa yriiepoa.

buoreoxumudeckuit 1ukin Mmaccooomena docdopa.

buoreoxumuyeckuii K1 MaccooOMeHa a30Ta.

Buasl noHn3upyronmx U3ry4eHui. SIBienue painoakTUBHOCTH.

EcTecTBeHHBIC HCTOYHUKH I/I3.Hy‘-IeHI/II\/JII KOCMHYCCKHUEC JTYy4YH, 3CMHAasd paaralus, BHyTPCHHCC
HU3JITYy4YCHUEC, paJIOH.

AHTpPOIIOr€HHbIE HCTOYHUKU MOHU3UPYIOIINX U3JIyYEHUH.

OO6mme mpeacraBaeHus 0 BO3AyIIHOM obomouke 3emin. Knaccupukarms armocdepsl.
@®oHOBBII cocTaB Tporochepsl, IPUMECH U BPEMsI UX )KU3HU B Tporocdepe.

3arpsizHenue arMmocgepsl TapHUKOBBIMU ra3aMu.
XUMHYECKHe IPEeBpaIleHNs] OpraHU4YeCKUX COeIMHEHUI B Tporiocdepe.

JlucniepcHble cucTeMbl — a3po30iu arMocdepbl. DOTOXUMUYECKUN CMOT B TOPOJCKON
arMocdepe.

Crparocepa. Konnentpauus u xapakrep pacnpezeneHust 03oHa. PoToxumMuyeckue
IPEBPALCHHS 030HA.

HpI/I‘lI/IHH, BBI3bIBAIOIIHEC PA3PYIICHUEC O30HA. O3o0H0Bas «AbIpa» Ha AHTapKTHHOﬁ.
COFJ'IaIHGHI/ISI, HaIlpaBJICHHBIC HA COXPAHCHUEC O30HOBOT'O CJIOA.

Nonocdepa 3emmu. CoctaB noHochepsl. PU3NKO-XUMUYECKHUE MPOIECCHI MPOTEKAIOIINE B
nonocdepe.

Bemecma, 3arpsA3HAIOMINC BO3AYX.

OO6pa3zoBaHue 3arps3HSIONINX BEIIECTB MPH CropaHuu ToruuBa. [IyTu cHIKeHHsT BBIOPOCOB
3arpsI3HEHU M.

OO0pa3zoBaHue 3arpsi3HAIOIIMX BEIIECTB OT aBTOTpaHcnopra. Beixionusie rassl /IBC, cocras,
XapaKTepUCTHKA.

3an${3HeHI/Ie BO3ayXa NPOMBINIJICHHBIMHA BI)I6pocaMI/I. TeXHOoI0ornsa OYUCTKHU I'a30BbIX
BBEIOPOCOB.

Kucnorasie noxau. [Mocnencreus nis 6uocdepsi.



23.
24,

25.
26.
217.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45.

46.
47.

48.

Crpoenue TBepaoi 06o10uku 3emin. Jlutochepa. CTpykTypa 3€MHOM KOPBI.

@opMBI CyLIECTBOBAHMS M PACTIPOCTPAHEHHOCTh XUMUYECKUX JIEMEHTOB B 3¢MHOU KOpE.
I'maBHBIE U pacCEesHHBIE 3JIEMEHTHI B 36MHOU KOpE.

MunepanbHbIl cOCTaB 3¢MHOM KOpbl. OCHOBHBIE MOPOA000PA3yIOIINE MUHEPAIIBL.
['opHbIe MOpObI, ClararoIIfe 3eMHYIO KOpY.

Munepanbsubie pecypcbl KpacHosipckoro kpasi.

[TouBooOpazoBanue. MexaHMUYECKU U IIEMEHTHBIN COCTAaB MOYB.

XuMu4eckui coctaB noyB. @opMbl COCTMHEHU XUMHYECKHUX 3JIEMEHTOB B IIOUBAX U UX
JIOCTYITHOCTh PAaCTEHUAM. MUKPO3JIEMEHTHI 11OYB.

Opranuyeckue BEIIecTBa MOYBbI (TYMYC, JTUTHUH, YIJICBOABL, JIUMUbI, OCTIKN).
Coenunenue azota u ¢pocdopa B moyse.

KuCII0THOCTH M 1IETOYHOCTD TTOUB.

[TormorurensHas crIOCOOHOCTH TI0YB. [I0UBEHHBIN MOTIIOMIAFOIINANA KOMITICKC.
[Tpumenenue ynoopenuit kak (akrop Bo3aeiicTBus Ha mouBy. Knaccudukarus ynoopeHuii.
XUMHYECKHE CPECTBA 3allUThl pacTeHuii. Kimaccudukanus necTuiuos.

MeTonb! pU3NKO-XMMHYECKOTO aHaIn3a MOYB.

I'uapocdepa. O6mume mpencTaBieHus 0 BOAHON o0oouke 3eMiu. KpyroBopoT BOJIBI.
AHOMaIbHBIE CBOMCTBA BO/IBI. Kitaccuukamnms mpupoIHbIX BOJT.

[Ipoteccrl hopmMupoOBaHUS XUMHUYECKOTO COCTaBa MPUPOIHBIX BO/I.
KucnorHo-ocHOBHOE paBHOBECHE B MPUPOIHBIX BojoeMax. JKeCTKOCTh MPUPOIHBIX BOJI.

OKHCIUTEIBFHO-BOCCTAHOBUTEIbHEIC ITPpOLICCChI B FI/II[pOC(l)epe. OKHCIUTEIBHO-
BOCCTAHOBHTECIBHOC PaBHOBECHUC.

[Ilero4HOCTh TPUPOJHBIX BOA. 3aKUCIEHUE TPUPOJHBIX BOJ.
M cTOYHUKY 3arpsi3HEHUS IPUPOIHBIX BOI.
Knaccugukamus crounbix Boa. MexaHndeckas OUUCTKA CTOUHBIX BOI.

DU3HKO-XUMUYECKUE METO/Ibl OYMCTKU CTOYHBIX BoAI. OnpecHenue Boabl. [lonroroska
BOJIONIPOBOAHOMN MUTHEBOM BOJIBI.

brnoxumnyaeckie METOAbI OUUCTKHN CTOYHBIX BOI.

OCHOBHBIC XUMHYCCKHUE BUJBI 3arpsA3HAONINX BCUICCTB. Bugsr KHaCCI/I(pI/IKaL[I/Iﬁ
3arpsA3HAOIINX BCIICCTB.

[IpenenbHO AOMYCTUMBIE KOHIIEHTPAIIUA XUMUYECKHUX 3arpsA3HSIONINX BEIIECTB B
KOMITOHEHTax Ouocdepsl.



Ouenounoe cpeacro Ne 2
BxoaHo# KOHTPOJIb
Tect

1. 3a0o0seBaeMOCTh POCCHUSH B palioHaX He()TEeAOOBIYN 3HAUUTEIILHO BBIIIE, YEM B CPEAHEM
1o crpane. [louemy?

a) BO3yX MPONUTAH mapamu HeTu;
0) HeTh — CIyTHUK YPAHOBBIX PYII;
B) TOPHT TOITYTHBIH T'a3;

T') B BOJIC PacTBOpPEHA COJISIPKA.

2. Ha gue bantuiickoro mops nokositest cyaa ¢ 300 000 ToHH XUMHUECKHX OOSMPUITACOB, 3aIMOBbII
BBIOPOC KOTOPBIX MOXKET IIPOU30IMTH B Onmmkaiiiue rofbl. Poccuiickue yuéHble mpeiararoT:

a) NOJHATH U NEPEe3aXOPOHUTH Cy/la B OTKPHITOM OKEaHe;
0) Ooernpunackl BBIBE3TH U YHUUTOXKHUTS;

B) HAaKpBITh cyaa capkodaramu (kak B UepHOOBLIE);

I') 3aKa4arh B TPIOMbI OETOH.

3. I'ony6ast KpoBb AEMCTBUTEIBHO OBIBAET Y:

a) apUCTOKPATOB;
0) nmaykos;

B) TapaKaHOB,;

I') TEPMUTOB.

4. Yyéuble ["apBap/cKOTO YHUBEPCUTETA BBISICHUIIN, YTO JE€BOYKU-TIOJPOCTKH, 000KAIOIIIE KOITY,
B CpPAaBHEHHH C JIFOOUTEIHHUILIAMU MOJIOKA U COKOB

a) B 18 pa3 nyurie BUIAT;

0) B 18 pa3 uaiue JIoMarOT pyKH — HOTH;
B) 3yObl y HUX B 18 pa3 kpemye;

T') IpBITatoT BIE Ha 18 canTuMeTpoB.

5. 3a paboTy ¢ HEKOTOPBIMHU BPEIHBIMH BEIIECTBAMU TOJaraeTcs Mojioko. Ho, k coxaneHuto,
MOJIOKO PAacTBOPSIET U TEM CaMbIM CIIOCOOCTBYET BCAChIBAHUIO:

a) KaHI[EPOTEHHBIX BEIECTB;
0) paAOHYKIIU/IOB;

B) JUOKCUHOB;

T') CoJiel TSHKENBIX METAJIJIOB.

6. B momemenuu, rje MHOTO JIFOZICH, CTAHOBHUTCS AyITHO. C 4eM 9TO CBsI3aHO?



a) C YBEJIMYCHUEM BIIAXKHOCTH;

0) C TTOBBIIICHUEM TEMIIEPATYPHI;
B) C U30BITKOM YIJICKHCJIOTO ra3a;
') C HEJOCTAaTKOM KHCIIOPO/a.

7. OCHOBHBIMU UCTOYHHUKAMHU PTYTH B HalleH ueTe sBiA0TCs peida 1 rpudsl. Kakyro peiOy, B cBsi3u
C 3TUM, MPEAIOYTUTEIbHEE MTOKYTATh?

a) OOJIBILINX Pa3MEpOB;
0) MEHBILINX Pa3MEpPOB;
B) XUIIHYIO;
T') COJIEHYIO.

8. 3aueM kodeitHOMY nepeBy KohenH?

a) 9TO UCTOYHHK PHEPTUU HA 3UMY;
0) 1151 60PHOBI C HACEKOMBIMH;

B) /ISl IPUBJICUEHUS TUET;

I') KOPEHH YKpEIUIIeT APEBECUHY.

9. B ciyuae noesiaHust J)KUBOTHBIMH aKallMU OHA MOKET MIPEIYIIPEkKAATh CBOMX «COOPATHEBY
o rposduieit onacHoct. U uepe3 10-15 MUHYT OHM yBEJIMUYUBAIOT COAECPKAHUE JOBUTOTO
TaHWHa B JIUCThsAX. Kak curnanusupyer akanus?

a) BBIJICTISIET ITUJICH;

0) BBIIEISACT YIIIEKUCIIOTY;

B) pa3BopauuBaeT JUCTBY npoTuB ColHIla,

T') BBIJEIISIET KUCIOPOZ;

1) Pa3BOpPAYMBaET JUCTBY [10 MArHUTHOMY IIOJIIO.

10. Yem MeHblIe «XUMUN» B KOH(eTe, TeM Jydie. OOpainaiiTe BHUMaHHE Ha IIBET KOH(PETOK —
HaTypasbHas Kpacka, ojryyaemas U3 pacTeHHi, Bcerna

a) Onéxnas;

0) pmyopectupyroras;
B) 3enéHasd,

T') OpaHXeBasl.

11. O6GBIYHO HaTypaJIbHBIN MPOIYKT Jy4UIlle HCKYCCTBEHHBIX aHaioroB. Ho BOT cuHTeTHYECKOE
MOTOPHOE MacJIO IPEANIOUYTUTEIIbHEE MUHEPAIBHOTO. [ /1€ e1€ CHHTEeTHYECKUE MaTepuabl
Jydlle HaTypaJIbHbIX?

a) B 3yOHBIX IIETKAX;
0) HUXKHEM Oelbe;



B) BEpXHEM Oebe;
T') MPOU3BOACTBE KOJIOACHI.

12. Beipaxenue «caxap — Oeas cMepTh» 001ien3BecTHO. Hamnpsamyio ot konudecTBa
OTpebIIIeMOro caxapa 3aBUCHT:

a) OOJNe3HU cepIa;

0) nuaber;

B) paccTpONCTBA IICUXUKH;
I') HUYErO HE 3aBUCHT.

13. Y 60xbeit KOpOBKM Ha CTH0ax HOXKEK MOTYT IPOCTYNATh KaleIbKH KUAKOCTH, TIOXOKEH
Ha MoJ0ko. OHa IIpelHa3HaueHa:

a) JJIs1 KOPMJICHUS JIETEH;

0) [JIg OTIYyTMBAaHUS BPAroB;
B) JIJIsl CTPOUTENILCTBA THE3/1A;
T') JUIS IPOTUTKH KPBLIHEB.

14. HexoTopble €BpONEHCKHE CTPaHbl 3alpeliatoT MPoAaxKy AUKOPACTYIUX aMIHMHbOHOB. [loToMy
9T0 OOPOBHKH, IIAMITUHBOHBI U IPYTHe TPHOBI HAKAITUBAIOT:

a) TBEP/bIE YACTULIbI KMCIOTHBIX OXKIEH;
0) n30bITOK BuTamuHa C;

B) MOHBI PTYTH, KaJIMHsl, OJIOBA;

I') SMOPHUOHBI TUKOPACTYIUX OEIKOB.

15. Tlo conepxanuto 6enka rpuObl MPaKTUUYECKU HE yCTynaroT Mscy. [louemy ke cuutaercs, 4To
UX MUTaTeNIbHAs [IEGHHOCTb HIDKE, YeM y Msca’?

a) 0eJI0K TpUOOB BHIMBIBACTCS] KUCIOTHBIMU JTOKISIMU;

0) )KUBOTHBIE J10 320051 IBUTATUCH, @ TPUOBI HETIOABUKHBI,

B) JICPEBbS U TPaBa 3aCJIOHSIOT COJIHIIE U MPEMATCTBYIOT (DOTOCHHTE3Y;
I') KJIETKUA I'pUOOB yIIaKOBaHBI B LIEJUTIOIO3HYIO 000I0UKY.

16. Hu B koeM cirydae Heb3s1 CKUTaTh OJTHOPA30BYIO MOCY/Y, MAKETHI, pe3uHy. Kpome Toro, Henb3s
Opocarb B KOCTEP

a) KOpHH 1y0a;
0) KOpy KpacHOTO JIepeBa;
B) OOJIOMKH CTapbIX JIEPEBSHHBIX IIOCTPOCK;



T') JTUCThS KJIEHA.

17. Ilpu BBIOOpE MeOemu i1t peOEHKA IPOBEPSIFOT, XOPOIIO JIU 3aKPAIICHBI HJIH OKJICCHBI
(haHepOBKO# (JJaMHHATOM) TOPIIEBBIC TIOBEPXHOCTH MaHeeH. DTO HEOOXOIMMO JIJIs TOTO,
4TOOBI

a) He BhIIEIUICS (DOpPMaTbICTH];

0) He 3aHO3UTH PYUYKH — HOXKKH;

B) HE «3aBECTH» MYPaBbEB;

') HE MyCTUTh KOMAapOB U3 MO/IBAJIOB.

18. Juxnopdoc (nmu quxiaohoc) — OaHO U3 caMbIX 3()(HEKTUBHBIX CPEICTB OOPHOBI C HACEKOMBIMH
BHYTPH JKUJIBIX TIOMEILEHHI; IPU €ro MPUMEHEHUH UCUE3al0T JJaXKe IOMOBBIE MypaBbH
U TapakaHbl. HekoTopble aBUaKOMIIaHUM UCIIOJIb30BAJIN AUXJIOPOC AJIS PeOTBpAILEeHUS
TPAaHCKOHTUHEHTAJIbHOI'O [IEPEHOCA HACEKOMBIX. 3aT€M OTKA3aJIMCh OT PACIIBUICHUS IIpernapara.
[Touemy?

a) IXJI0(OC BBI3BIBAN Y MTACCAKUPOB KaIlIeyb;

0) mpermapar BBI3bIBAJI TCHETUUYECKUE HAPYIICHHUS,

B) IIpemnapar paspyiiajil aIlOMUHUEBbIE KOHCTPYKIIUU;
') 00pa30BBIBAINCH OYEPEIU Y TYaJIECTOB.

19. Ecnu granarsl mpogaroT A1 1a00paTOPHOTO UCTIONB30BaHMUs, TO Ha YITAKOBKAaX 00s3aTeNIbHbI
HAJMKUCH: «MOTYT BBI3BaTh HEOOpAaTHUMbIE TOPAKEHU», KMOTYT BBI3BaTh pak» U T.A. Ho ecTh
npenmeTsl, Ha 40 — 50% cocTosmue u3 ¢ranaTtoB, KOTOPbIE 0OBIYHO MAPKUPYIOT KaK
HESJIOBUTBIE». DTO

a) UTPYIIKH 7Sl CAMBIX MaJeHbKHUX;
0) TIOpeMHBIE HAPHI;

B) ’K€JIE3HOJIOPOKHBIE LITAJIbI;

T') OTHOPa30Bbie OPUTBEHHBIE JIC3BHUSI.

20. OTunupoBaHHbIN OEH3UH BPE/ICH U3-3a HAJU4YUS B HEM:

a) 3TUJIOBOTO CIIHPTA;

0) TUIIOBOTO HKBUBAJICHTA;
B) MBIIIBSIKA;

') CBUHIIA.



Ouenounoe cpeocmeo Ne 3
Omuem no nabopamopuoil pabome
1) Otuersl 0 saboparopHbIX paboTax AOKHBI ObITh OGOPMIIEHBI B OTAEIBHBIX TETPAASIX IS
1ab0paTOPHBIX PadoOT.
2) B otueTe HE0OXOIMMO OMPEIESIHUTh I MTPOBEICHHS JIA0OPATOPHOH PaOOTHI.
3) 3anucarh 00OPYIOBAaHUE U PEAKTUBHI.
4) 3anucarb X0/ paboThI
5) CocTaBUTh ypaBHEHHUS BCEX XMMHUYECKHX PEaKIMi{, MPOBOJMMBIX BO BpeMs JabOpaToOpHOii
paboTHI.
6) [IpousBect HEOOXOUMBIC MATEMAaTHYECKUE PACUCTHI
7) ChopMynupoBarh BBIBOIBI 110 Pe3yiIbTaTaM Ja0opaTOPHOM pabOTHI.

Ouenounoe cpeocmeo Ne 4

IIpumepsl 3a1a4 10 Teme: «KATMOc(hepar»

IIpumep 1. Bo ckonbko pa3 OyneT MpeBbIIEHO 3HaueHHe MakcuMaibHO pa3zoBoit [IJIK ams
YKCYCHOH KMCIOTHI, paBHOe 0,2 MI/M3, ecli Ha CKJIa[e MpOU30MLIa aBapus (pasnuaach KMCIOTa) U
YCTaHOBMJIOCh JIMHAMUYECKOE DPABHOBECHE MEXAY MapaMM U KUJAKOH YKCYCHOM KHUCIOTOW?
[lapunanpHoe JaBi€HHE MApPOB YKCYCHOM KHCIOThI NpuHATH paBHbIM 3 Ila. Atmocdepnoe

nasnenue paBHo 101,3 kI1a, Temmeparypa 25°C.

Pemenue. Jlyis peuienns 3a1a4m HalJCHHYO KOHIIEHTPALMIO YKCYCHOM KHCJIOTHI B BO3/yX€
u Il/[K,., HeoOXONMMO BBIPa3uUTh B OJHMX M TEX K€ €AMHUIAX H3MEPEHHs U ONPEACIUTh UX
OTHOILIEHUE.

OnpenenyM KOHIIEHTPALUIO YKCYCHOW KHMCIIOTHI B BO3JyX€E, CHIENaB JIOMYLUIEHHE O TOM, YTO
napbl YKCYCHOW KHCIJIOTHI SIBJISIFOTCSI MJA€aJbHBIM ra3oM. [IOCKOJIBbKY HM3BECTHO, YTO ypaBHEHUE
COCTOSIHMSI MCAJIBHOIO ra3a MPUMEHUMO K CMECAM TaK XK€, KaK U K MHAWBHUIyaJIbHBIM Ta3aM, TO
MOJKHO 3aIHCaTh!

C =n/V = P/(RT),

rne C - KOHIIEHTpalus MapoB YKCYCHON KUCIIOTHI, MOJIB/JT; N - KOJIMYECTBO MOJIEH YKCYyCHOM
KUCIOTBl B oObeme V; P — mnapuualbHOE JaBlI€HHE MapoB YyKCyCHOM kuciotsl, klla; R -
yHUBepcalbHas ra3opas mocrosinHasi, R = 8,12 n- kIla/ (mones- K); 7 - Temneparypa Bozayxa, K;

C=3-10%/(8,12-298) = 1,23-10° (moms/n).

BEIpasuM MoTydeHHOE 3HAYeHNe KOHIIEHTPAIIHH B MI/M-:

C'(mr/m%) = C(moms/mM -10° -103,

rne M - MonsApHas Macca, I/MONb (M1 YKCYCHOM KucIoTel M = 60 r/moms); 10° -
k0> (DUIIEHT MepeBofa TPaMMOB B MuIHrpammbl; 10° - ko>(h(HIHEHT mepeBoja IHMTPOB B
KyOMUYecKHe MeTphI;

C'=1,23- 10 -60- 1000000 = 74,4 (mr/m3).

OnpenenuM OTHOLIEHHE KOHLIEHTPALMK YKCYCHOM KUCIIOTHI B BO3ayXe K [[/]K,.p:



a =C'/IlIIK.., = 74,4/0,2 = 370.

OTBeT: KOHLEHTpALKs IapOB YKCYCHOM KUCIIOTHI peBbIcUT 3Ha4eHU [1/[K,,., B 370 pas.

IIpumep 2.I1peBblmaeTcst U U €CIH 12, TO BO CKOJIBKO Pa3 3HAYEHUE MaKCUMAJIbHO Pa30BOM
IIJJK nns ammuaka, papHoe 0,2 mr/m>, mp oOHApY>KEHMH €ro 3amaxa, eClii IIOpOr OOHApyKeHHUs
3amaxa Jij aMMHuaka coctasisieT 46,6 ppm? Atmochepnoe napnenue paHo 100 klla, remneparypa
25°C.

Pemenne. [lis  orBeTa Ha  BONPOC  HEOOXOMMMO  HPUBECTH  KOHIIEHTPALHUIO,
COOTBETCTBYIOIIYIO IOPOTY OOHapyxeHus 3anaxa, v [[/[K,, K OIMHAKOBBIM €IMHUIIAM U3MEPEHUS
Y HAlTH UX OTHOLICHHE.

BhIpa3suM KOHLIEHTPALMIO aMMUAKa B MI/M:

C' = C" MToPI(VmTPy),

rae C' u C"-KOHIIEHTpAIUs aMMHUAKa, BHIPAKEHHAS B MI/M° ppm COOTBETCTBEHHO; M -
MossipHass Macca ammuaka (17 r/mons); Vm -00beM, 3aHMMaeMbli OZHUM MOJIEM Trasza IpH
HOpMaNbHBIX ycnoBusx (temmeparypa To = 273 K, naBnenue Po = 101,3 klla); Vm = 22,41; T u P-
temneparypa (K) u naBnenue Bo3nyxa (k1) B paccmMarpuBaeMbIX yCIOBUSIX;

C'=46,6-17-273-100/(22,4-298-101,3) = 32,0 (mr/m°).

Haiinem oTHOIIEHNE KOHIIEHTpAIIMK aMMHUaKa Ipu oOHapy>keH 3anaxa u 11/[K.p:

a = C'/IlJ[K,., = 32,0/0,2 = 160.

OtBeT: mpu OOHapyKeHUM 3alaxa aMMHaka ero KOHIIEHTpauus B Bo3ayxe B 160 pa3
npeBbICUT 3HaueHue [/{K,.p

IIpumep 3. Cxonpko MoJekynl (opMmanbAeruia HPUCYTCTBYET B KaXKIAOM KyOHMUECKOM
CaHTHMETpE BO3JyXa IIPU HOPMAJIbHBIX YCJIOBHUSX, €CIM €0 KOHLIEHTpAlMs JOCTHIaeT 3HaYCHUS
IT/IK,.p, paBaoOTO 0,035 Mr/m3?

Pemrenue. Onpenenum 4ucio Mosie popmanbaeruia B KyOM4eckoM MeTpe BO3IyXa:

rne C u C' - KoHIEeHTpalus (GOpManbIETHAa B BO3LYXE, BHIPOKEHHAS B MOIb/M® U MI/M>
COOTBETCTBEHHO; M - MonsapHas Macca popmanbaeruaa (30 r/mons); 10% - koshdumment nepesona
IrpaMMOB B MIJIJTUTPAMMBI.

Uncno wmomeit dopmansaeruaa B 1 w3

BO3/lyXa IIpU KOHLEHTpauuu, paBHOU [I/[K.p,
COCTaBHT:

C =0,035/(30-10% = 1,17-10° (mons/m3).

Uncno Momekyn (opMambIerHaa B KyOMUecKoM caHTUMeTpe Bosayxa - N(cm3)-moxHO
OTIPE/IETUTH 110 YPaBHEHUIO:

N=C-10°- Ny,

rne C - KoHLeHTpanus QopMmanbjaeruga B Bosayxe, momb / Mm%, N4 umcrmo Aporaapo,

3 3

Moi./mMonb; 107 - kosdumment nepesona m° B eM3;



N=1,17-10%-10%-6,02 - 102 = 7,0 - 10 (cm?).

B pasmeproctu N (mom./cM®) cloBo «Momekyna» («MOIL») OOBIYHO OMyCKaeTcs, u
Pa3MEpPHOCTD 3aIICHIBAETCSA KAK CM ™.

OTtBer: mpu KOHHIEHTpauuu ¢opmanbaeruaa, paBHoU [1JK,.,, B KaXIOM KyOHMYECKOM
caHTHMeTpe Bo3ayxa npucyrersyer 7,0 - 10 monexyn CH20.

IIpumep 4. B BoceMuzaecaThix rogax 20-ro BeKa CpelHErooBasi KOHIEHTpALMs AUOKCUIA
yriepona B armocepe, npuseneHHas k temmeparype 273 K u gaBnenuio Bozmyxa 101,3 klla,
nocrurna 340 maa? . Onpenenure 3Hadenus xonuentpamun CO2 B % (06.), cM™>, Moiw/1, Mr/m>
naprmansHoe nasinenue CO2 B [1a mpu cpegnelt Temneparype Bo3ayxa BOJIM3H MMOBEPXHOCTH 3EMITH.

Pemenue. Beipazum konnenrpamuio CO2 % (06.) - C™':

c"=C"-10",

1 wma ppm; 10 - kosddunment nepesozna

rae C" — xonuenTpauust CO2, BbIpaK€HHAasi B MJTH
miH (um ppm) B % (06.);

C" =342-10"% (06.) = 0,034% (00.).

[lpu HOpMambHBIX ycioBusx (tTemmeparypa 0°C, naemenmme -101,3 kIla) B Kakmom
KyOHM4IeCcKOM CaHTHMeTpe rasa cofepskutcs 2,69 - 10 monexyn (3Ty BenmumHYy YacTO HA3BIBAIOT
gyuciaoM Jlommuara). OTo 4MUCIO MONydaeTcs MHpU JIJIeHUH OOLIero yucia MoJjeKyl1 B 1 mone
moboro raza (umcina ABoraapo) Ha o0beMm V,, 3aHMMaeMbI ATUM KOJIMYECTBOM Ta3a (MOJBbHBIN
00bEM raza), BBIPAKEHHBIH B CM°:

No= Na/ V,,= 6,02 - 10%/(22,4 - 10%) =2,69- 10*%(cm™®)

[TockonbKy MOJBHBIN 00beM ra3za MEHsSETCS B 3aBUCUMOCTH OT TEMIIEPATyphl U JIaBICHUS
rasa, npu temmneparype I ¥ atMochepHOM JlaBleHuu P 4ncino Monekysn B KyOU4eckoM CaHTUMETpe
J000T0 ra3a COCTAaBUT:

Nt = NoToP/(TPo),

rae Nt 1 No - 4ucna mMonekyn B KyOMYEeCKOM CaHTHUMETpe JI000ro rasa mpu 3aJaHHBIX U
HOPMaJIbHBIX YCIOBHSX COOTBETCTBEHHO; To, Po u 7, P - TeMiieparypa u JaBjieHre Py HOPMaJIbHbIX
Y 33/IaHHBIX YCIIOBHUSIX COOTBETCTBEHHO.

Ipu 15°C (288 K) u HOpManbHOM aTMoc(epHOM JABIEHHH 0OOIiee KOTMIECTBO MOJIEKYI
U7I€aJIbHOTO ra3a WM CMECH HJICANIbHBIX Ta30B B OIHOM KyOHYE€CKOM CAaHTUMETPE COCTABUT:

Nags = 2,69-10%°-273-101,3/(288-101,3) = =2,55- 10*° (cm 3).

KonuuecTBo Monekyn auokcuja yriaepojaa B Kyomdeckom cantumerpe Bozayxa (Noy) mpu
YCIIOBHH, YTO BO3AYyX W IMOKCH]] YIIIepo/ia BeIyT ceds Kak WaeadbHbIe Ta3bl, MOXKHO OMPEICITUTh,
3Hast €r0 0OBEMHYIO JOJIIO:

Noy = Nagg C*,

rae C* - oObemMHast A0J1s IMOKCH/IA YITIepo/ia B BO3IYXE;



Noy=2,55-101.3,4- 10%=8,7- 10*° (cm).

OnpexnenyM mapryagbHOE JABICHUE AMOKCHAA YIIIEpoaa B BO3MyXe. 3HAUCHHUS 0ObEMHBIX
KOHILIEHTpAIUi puMecei Npu BOAATCSA OOBIUHO B IEPECUETE HA CYXOM BO3IYyX; IPHU ONPEIECICHUU
MapIHaILHOTO JIABJICHHS B PEANIbHBIX YCIOBUSAX CIIEAYET YUUTHIBAThH MAPIHAIBLHOE JTaBICHUE TTapOB
BOJIbI, KOTOpBIE BCErAa NPUCYTCTBYIOT B arMmochepHoM Bosayxe. [loatomy pekomenayercs
M0JIb30BaThCsl CIAEAYIOUIUM YPABHEHUEM:

P = (Psoso - Psoow)C'"/100,

rae P - mapruansHoe naBinenue npumec, klla; Peoso - atMocheproe nasnenue, klla; Peoow -
nasiieHue napos Bojbl, klla; C'" xoHuenTpauus npumecu, % (006.); 100-koaddunuent nepesoaa %
(006.) B monw.

OnHako, MOCKOJNBKY B YCIOBHSX 3a/laud OTCYTCTBYIOT JAaHHBIE O TMapIHaJbHOM JIaBICHUHU
MapoB BOJBI B BO3/IyXe, IPOBE/IEM YITPOIICHHBIN pacyeT:

P = P50 C'" 1100

P=101,3-3,4- 10%/100 = 3,46- 107 (xITa) = 35 (ITa).

KonmuecTBo Moneil nuokcuaa yriaepoaa B JIMTPE BO3AyXa OMPEACTHM 10 yPaBHEHHIO (CM.
[Tpumep 1.1):

Coy = PI(RT),

rae C - KOHIIEHTpaIus JUOKCUAA YIIIepoa, MOJIb/I;

Coy=3,46-10%/(8,12-288) = 1,5-10"° (momb/m).

KonmuecTBo Mr inokcua yrieposia B KyOM4eckOM METpe BO3/IyXa COCTAaBUT:

Cly = Coy M- 10% t1e M - monspras macca CO2, I/MOIB;

C'=1,48-10°-44-108 = 650 (mr/m>).

OTBeT: KOHIIEHTpAIMS AHOKCH/IA yIvieposia B Bo3ayxe coctaBuT: 0,034% (06.); 8,7 10%° ecm
3: 1,5 -10° moms/m; 650 Mr/M>; mapumansHOe MaBiIeHNe AMOKCHIA yraepoaa pasHo 35 Ia.

IIpumep 5. Crnenyer nu OXHUIaTh BBINAJCHHUE POCHI JIETHUM BEUEPOM, €CIU TeMIleparypa

cuamsmack ¢ 30°C B12 u must 10 15°C? B mosieHs OTHOCHTEBHAS BIAKHOCTH BO3JlyXa COCTaBHIa @

= 40%.

Pemenue. I[J'ISI peUICHUA 3a1aun HCO6XOI[I/IMO BOCITIOJIB30BATHCA CIIPABOYHBIMU JTAHHBIMU O

BJIAXKHOCTHU BO3ayXa. PaBHosecHoe napuuaJIbHOC JAaBJICHUC IMTApOB BOABLI B BO3AYXE paBHO:
pu 30°C  Puse = 0,04187 arm;
mpu 15°C  Puse = 0,01683 arm.

OHpC,Z[CJ'II/IM NnapuuajibHOC AABJICHUC IMMApOB BOABI B ITOJIJICHDL:

P(30°C) = P(30°C)abc- o;



P(30°C) = 0,04187-40/100 = 0,01675 (atm).

CpaBHUM TMOJIy4YEHHOE 3HAYEHHE C PABHOBECHBIM MMapIUAIbHBIM JaBICHHUEM MapOB BOJIbI
npu 15°C:

P(30°C) = 0,01675 atm < 0,01683 arm = P(15°C)a6c.

CrnenoBarenbHO, apbl BOJbI KOHJIEHCUPOBATHCS HE OYIYyT, poca He 0OpasyeTcs.

OTBerT: BbINAJCHUS POCHI HE IPOU30MIET.

Ipumep 6. Macca armocdeps! orenuBaeTcs Beaudunoi 5 . 10 1. Onpenenute xonmuuecTBo
KHclopoga B arMocdepe B KI B JOMYIICHWH, YTO arMocdepa COCTOMT TOJIBKO W3 TaKHX
«KBA3UIIOCTOSHHBIX» KOMIIOHEHTOB, KaK a30T, KUCJIOPOA U aproH, a uX oO0beMHas KOHIICHTpAIUs
COOTBETCTBYET 3HAYCHHSIM, XapaKTePHBIM JJIsi MPU3EMHOTO0 ciiosi atMmocdepsl (cM. Tabdm. 1.1).

Pemenue. [lns pemieHus 3amadu Ha IMEPBOM ATare HEOOXOAMMO OIPEICIUTH CPEIHIOI0
MOJISIPHYIO MacCy CMECH I'a30B, T. €. CPEIHIOI0 MOJISIPHYIO Maccy BO31yXa Meoso:

Meozo = Masom * Gazom + Miuen * O xuen + Mape * A apey

e Masom, Myuen I Map. - MOTIIpHAst Macca a30Ta, KHCIOPO/a aproHa COOTBETCTBEHHO; Olasor ,
O xucn 1 O apr - OOBEMHBIE JIOJIM OTBETCTBYIOIIMX KOMIIOHCHTOB CMECH B BO3ayxe (cM. Tabm. 1.1);

Moo = 28,01 - 0,7810 + 32,00 - 0,2095 + 39 - 0,0095 = 28,96 (r/mM0:1b)

3nas o61ryto Maccy armocdepst Q (T) U CpeIHIOI MOJISIPHYIO Maccy Bo3ayXa Meoso (T/MOTIB),
oTpeieTuM 0011ee KOJTUYEeCTBO YCIOBHBIX Moliel Bo3ayxa B armocdepe Neoso:

Neoso = Q/ ‘Mioso;

Nooso = 5- 10%° - 108/28,96 = 1,7- 1020 (mons),

rae 10° - koadumenT nepeBosa TOHH B IPaMMBL.

[TockonbKy MOJIBHBIE U OOBEMHBIE JIONIM TA30B B CMECH PaBHBI MEXY C000#, MOXKHO HalWTH
KOJIMYECTBO MOJIEH KUCIOpo/a B aTMocdepe:

Nyuer = Neoso * Ouen = 1,7-10%°:0,2095 = 3,6-10° (o).

Temneps erko HaATH Maccy KUCIopoaa B atmocdepe:

Quuer = Nuwen * Miwern = 3,6-101°-32 = 11,5-10%° (r) = 12-107 (kr).

Otset: Macca Kucioposa B armocdepe pana 12 - 1017 k.
Ouenounoe cpeactBo Ne 5
TECT no teme «Atmocdepa»
1. BeprtukasnbHbIe IepeMeEIIeHUs BO3IyXa XapaKTepHbI:
a) crparocdepe
0) me3ocdepe

B) Tpomocdepe



r) 3k30chepe
1) noHochepe
OT0 cBsI3aHO ¢ ?
2. Bribepure psa, OTpakaroUIfii COCTaB NEPBUYHON aTMochepsl:
a)CO ;CH;CI;H;O;HS
6) CO;N;HO;HCI;H;CH
B)N;F;Ar ;O ;H;CO;
r)CH ;O ;CO ; HF; He ;CH

3. YcraHoBUTE COOTBETCTBUE

cII0i arMocepbl TeMIeparypa cios
l.cTparocdepa A0C -110C
2.5K30cdepa b 0C +1500C
3.Tponocdepa B -74C +10C
4.me30chepa I' +1500 C +2000 C
5.tepmocepa O -92C +50C
4. BBICOKHE CKOPOCTH JIBHXKCHHS YACTHI] ra3a HOHOC(hepsl 00yCIOBICHBI ?
5. KpyroBopot Bozibl NpoHCXOIUT B aTMOC(HEPHOM ciioe ?
6. IloBblleHue Temneparypsl B ctparochepe o0ycioBieHo ?
7. YcTaHOBHTE COOTBETCTBHE:
aTMoC(epHBIH 0t BBICOTA CJIOS (KM.)
1.5x30chepa A no 18
2.me30chepa b o 40
3.Tponiocdepa B o 80
4.repmocdepa I" no 800
S5.cTparocdepa 1 o 2000

8. TopusoHTaNBHBIN EpEHOC BO3yXa B Tponocdepe NpoucXoauT B HaIlpaBIeHUN ?
9. MakcumanabHOe cosiep>KaHie 030Ha COCPEO0TOUYEHO Ha BBICOTE ?

10. DekTpoNPOBOAHOCTRIO 00Ta1aeT cdepa ?

11. I'maBHYyO pOJb B 3KpaHUPOBAHUHU 3€MHOTO U3JTyUYEHUs UTPAIOT BeecTsa ? ?

12. Ocuornas macca CO Ha cyire oOpa3oBaiach 3a CUeT:



a) BYJIKAHUYECKOU JeSITeIbHOCTH

0) aHTPONIOTEHHOM JCATEIHPHOCTH

B) MUKPOOHOJIOTUYECKOT0 Pa3IOKEHUSI OPraHUYECKOTO BEIIECTBA
r) c1a0oi peaklIMOHHOW CIIOCOOHOCTH MOJIEKYJIB.

TECT no meme «3azpaznenue ammocghepon)

1. 3arpsi3sHenue arMmocdepsl Py CrOPaHUH TOIUIMBA HE 3aBUCHT OT:
a) TUIa TOIJIMBA
0) MecTa I0OBIYM TOILIMBA
B) TEMIIEPaTyphI IJIAMEHU
T') SHTAJIBIHSI TOPEHUSI OCHOBHBIX KOMITOHEHTOB TOILIMBA
2. 3arpsi3HEHUE BO3/yXa OT a/TPaHCIIOPTa HE 3aBUCUT OT:
a) o0IIIero Ynciia ManiuH
0) IJIOTHOCTH MAIllUH
B) CKOTUJICHUS MAIlIMH
') pabOTBI ABUTATENsI HA XOJIOCTOM X0y
3. DTaJIOHOM IIPH OLIEHKE OKTAHOBOI'O YUCIIA SIBJISETCH. ..
4. ®OTOXUMHUYECKHUHA CMOT — 3TO MPOAYKT B3aUMOJCHCTBHUA ....C....7
5. CynbuaHas cepa BXOJUT B COCTaB:
a) IPEBECUHBI
0) yrs
B) HEPTH
T') CJIaHIIEB
6. KonnyecTBo BBIXJIOMHBIX Fa30B HE 3aBUCHT OT:
a) pexxuma paboThl JBUTATeNs
0) COOTHOIIEHHS y/B : BO3AYX
B) SHTPOTIIHH MPOIecca TOPEHHS TOTIITBA
T') XapakTepa BOXKJIEHUS
7. DTaJIOHOM TIPU OIIEHKE IIETAHOBOIO YMCIIA SABIISIETCA?
8. Hanbonpbmne BeIOpock B armocepy (SO)x ocymiecTBiser:

a) 4yepHast MeTaJLTy prust



0) aBTOTpaHCTIOPT
B) LIBETHAsi METAJLTyprus
I') TOIUTMBHAS TIPOMBIIUIEHHOCTh
9. 3arpsi3HEeHUs CBA3aHHBIE C OKCHIOM JJIEMEHTA .?. MOTYT OBbITh TOIUIMBHBIMU U aTMOC(EpPHBIMHU.
10. "Toprounm" i 06pa3oBaHust HOTOXUMHUYECKOTO CMOT SIBIISIETCH . ..
11. TlocnenoBarenbHOCTh padodero mukia JIBC
a) cKarue
0) BBIXJIOI
B) pabouuii xon
T') BCachbIBaHUE
12. MUHMMATBHBINA TTEPUOJ BEIBEICHUS U3 aTMOC(EPHI IMEET Tas3:
a) CH4
6) NHs
B) CO2
r) HoS
13. OkranoBo€ 4uCII0 OEH3MHA HE MOBBIIIACTCS B PE3yJIbTaTe:
a) KaTAIMTHYECKOTO KPEKHHTa
0) moiMMepH3anuu razoo0paszHeix Y/B
B) NIEPETOHKU HEPTH
r) pudopMuHTra HEPTEMPOLYKTOB
14. A30T1 ipu cropaHuy TOIIIUBA!
a) Y4aCTBYET B PEaKI[UU TOPECHHUS
0) BIMSET Ha KOHEYHYIO SHEPTHUIO PEaKIUU
B) BIIUSIET HA TEMIEpaTypy IIaMeH!
15. [lns oqHoBpeMeHHoro cHmxkeHus BeiopocoB CO, VB, (NO)x HeoOxoaumo:
a) MOBBICUThH TEMIIEPATyPy BBIXJIONA
0) IOHU3UTH CTEMEHb CHKATUA
B) MCITOJI30BaTh COOTHOIIIEHNE BO3AYyX : TOTUMBO (15:1)
T') HIOHU3UTH TEMIIEPaTypy BBIXJIOMNA

16. JleTOHaLMIO TOPIOYETO BBI3BIBAECT HAJTUYUE B CMECH:



a) CIIUPTOB

0) TUAPOIIEPOKCHIOB

B) aJIbJICTHUJIOB

') KUCJIOT
17. ToruiuBHAs 30J1a MPEACTABJICHA ... C IPUMECHIO. ..
18. DTUoBasa KUIKOCTh 3TO CMECH ... H ...

19. KonmmuecTBO OKCHJIOB JIEMEHTA ... OIPEAEIseTcs CIocO00M CXKUIaHHs TOILIMBA U
TEMIIEpaTyphl INIAMEHH.

20. IBC mpeobpazyet
a) KHHETUYECKYIO PHEPTHIO B IOTEHIIHAIbHYIO
0) MEXaHUYECKYIO B XUMUYECKYIO
B) TETJIOBYIO DHEPTHIO B MEXaHUYECKYIO
I') XUMHYECKYIO B CBETOBYIO.

TECT no meme «l'uopocgpepa»

1. KoHaeHcHpoBaHHOE COCTOSTHUE BO/IbI Ha 3eMile 00YyCIIOBIIEHO:
a) aHOMaIBbHOCTBIO Ty, U Taavep.
0) aHOMaJIbHOCTBIO YACIBHOU TEMIOEMKOCTH.
B) BBICOKOM y€TIbHOM TEIIOTOH MapooOpa3oBaHMsL.
T') BEICOKOH yJIENbHOM TETIOTOM MIaBICHHUS.
2. BooéMmel B 1eTHEe BpeMsl He MepeChIXatoT Oaroaapsi:
a) BBICOKOH T,
0) BBICOKOM yJIelbHOM TEII0Te NapooOpa3oBaHMUsL.
B) aHOMaJIbHOH Y/I€JIbHON TETIOEMKOCTH.
I') IVIOTHOCTHON aHOMAJIMH.
3. Boja - ruranTCKui miiaHeTapHbIi TepMOperyisaTop Oaaroaapsi:
a) BBICOKOH 1° HHEPTHOCTH.
6) BBICOKOM Tyyn 1 T 3amep.
B) BBICOKOH y/IE€TbHOW TEIUIOTE MJIaBJICHHUS,
I') BBICOKOM yIeNIbHOM TeraoTe napooopa3oBaHusl.

4. ITMoTHOCTH BOJbI [TIOHWKACTCA MPU HArpCBaHUU:



a) ot 4°C mo 100°C
0) 0°C o 4°C

B) 0°C o 100°C

r) ot 0°C 1o 20°C

5. Bricokast IJIOTHOCTH BOJIbI B CPABHEHUH CO JIbJIOM OOBIACHICTCS HATUYMEM B KPUCTAIMUECKON
pemeETKe.

6. YaenbHast TEIIOTa HapooOpa30BaHuUs BOABI COCTABIISET:
a) 539 kau.
0) 80 kau.
B) 280 xai. r) 350 kain.
7. KpyroBopoT Bozbl B IPUPOJIE BHI3BAH:
a) KOHJICHCAIUEH
0) ucnapeHueM
B) IEICTBUEM COJTHEUHOM SHEPIUU U CUJI TSKECTH.
') TUApaTalliy U AeTuapaTalie MUHepaaoB
8.  OO6muii 00beM rHIpOchepsl COCTABIAET
9. OOMeH peyHbBIX BOJ B CPABHEHUU C aTMOC(HEPHBIM OCYIIECTBISETCS:
a) OpicTpee, 0) MeUIEHHEE, B) C TAKOM e CKOPOCTBIO.
10. Hanuuwue cynbdaroB B OKeaHUYECKON BOJIE OOYCIIOBIECHO:
a) pa3pylLIeHHEeM FOPHBIX MOPOJ,
0) KUCJIBIMU JOXKISIMH,
B) MOSIBJIEHUEM 1IMAaHOOAKTEPUH.
11. Cepa MUTpUpPYET B COUETAHUU DIIEMEHTOM:
a) Na, 6) Mg, B) Ca
12. Bonnas murpanus Fe 2* mporekaer npu pH:

a) 5.56)2.58) 10.5

13. CnabomuHEpanIM30BaHHBIC BOMIBI COJIEPIKAT:
a) cBoOoHbIN O2, 0) MEPTBBII OpraHUYecKuil 0cTaTok, B) SO4

14. Kucnbie BOJIBI BCTpeUaroTCs B 00JI0TaX:

a) creneii, 0) myCTbIHb, B) TaWry.



15. lllenouHo3eMeIbHBIC AIEMEHTHI CJ1a00TIOIBMKHBI B!
a) KUCJIBIX BOJIaxX, 0) IIEIIOUYHBIX BOJaX, B) HEUTPAIbHBIX BO/IAX.

16. Uctrounukom Oz B Bomax, 6orareix HoS sasisercst: CsHi1206 + ?--- Ho)S + 2 + 2 + ?
DTOT TUT BOCCTAHOBUTEIBHON CPEIbl XapaKTEPEeH JJIs:
a) 00JI0T TaiirH, 0) COJNICHBIX 03€p, B) MOBEPXHOCTHOTO CJIOSI IIPUPOIHBIX BOJI.

17. Fe®" murpupyer B pacTBOpax:

a) KUCJIBIX, 0) HEUTPaIbHBIX, B) IICTIOUYHBIX.

TECT no teme «I'opHble mopoabn»

1.ITporiecc HaKperuIeH!s! MEXaHNUYECKUX OCA/IKOB:

a) COIPOBOXKIaeTCs 0OpPa30BaHUEM HOBBIX MUHEPAJIOB

0) He COMPOBOXKAACTCS] 00OPa30BaHMEM HOBBIX MUHEPAJIOB

B) 3aBUCHT OT THIIA IOPOJIbI

2.AHrUIPUTBI BCTPEYAIOTCS TOJIBKO B:

a) MeTaMop(UUECKUX; 0) MarMaTn4eCcKuX; B) OCaI0YHBIX ITOPOAX.
3.)Kuzkoe cocTosiHME BHELTHETO s17Ipa OOBSICHAETCS TEM, UTO:

a) CKOPOCTb IPO/IOIBbHBIX BOJH MaJIaeT

0) CKOpOCTb MOMEPEYHBIX BOJIH BO3pacTaeT

B) CKOPOCTb CECMUYECKUX BOJIH HE U3MEHSETCH.

4. YcTaHOBUTE COOTBETCTBHE:

XapakTeprucTUKH 3eMIIH Pazmepnt

a) Pamyc 3emimi . 1. 1,083x10%

0) oObem 3emin 2.5,976x10"

B) Macca 3eMiin 3.6371,032

I') cpe/Hsis TIOTHOCTh 3eMIIH 4. 245x10%
5.5,52

5.K opoAaM 5K30I¢HHOI0O MMPOUCXOKACHUA HC OTHOCATCA:

a)I0JIOMUT; 0) TUIIC; B) AUOPHT; T') KAPHAJUIHUT.



6.CunbpBHH 00pasyeTcs B pe3yJbrare:
a) ocax/IeH!s1; 0) HAKOIJICHUSI OPraHUYECKUX OCTATKOB; B) KPUCTAJLIM3ALIUH.

7. PynHble MECTOPOXKACHHSI MArMaTHIECKOr0O MPOUCXOXKICHHS BCTPEYAIOTCS: a)KHUCIIBIX, 0)
YABTPAOCHOBHBIX, B) CPEIHUX, T') IIEJIOYHBIX TOPOJIaX.

8.YcTaHOBUTE COOTBETCTBUE:

I'myOuna O6omouka

a) 2900-4900 1. kopa
6)1000-2900 2. HIOKHSAS MAHTHUS
B) 0-33 3. BHyTpEHHEE S/IpO
r) 5100-6370 4. BepXHSIsSI MAaHTHUS

5. BHEUIHEE SI1IPO

9.IIpeBpallieHre TUMOHNUTA B TEMATUT IPOUCXOAUT B pe3ynbrare: a)lepeKprucTauIu3alui, 0)
pacIuTIOLIMBaHs, B) 00€3BOKUBAHNUS.

10.IT1n0THOCT OPOJ B PsIly KUCIIbIE-CPEHNE-OCHOBHBIE-YIBTPAOCHOBHBIE:
a) m3MeHsieTcs, 0) Bo3pacTaet, B) yObIBACT.
11.K uHTpY3UBHBIM 1TOPOZIaM HE OTHOCUTCSL: a)IPaHUT, O)CHEHUT, B) Tab0po, T) 1uadas.

12. YcraHoBUTE COOTBETCTBUE:

[lopona Crpykrypa

a) TPaHUT 1 .HeMONHOKpUCTATNYECKAs
0) smrapuT 2.amopdHast

B) oOcuMaH 3. OTHOKPUCTATITAYECKAST

4.crekoBaras
13. KaycrobuonmuTsl 00OpasyroTcs B pe3ybrare:
a) ocak/IeHusl, 0) KpUCTALTH3AIMH, B) HAKOIUICHHSI OPraHMYECKIX OCTATKOB.
14. K ynbTpaOCHOBHBIM ITOPOIAM OTHOCSITCS: a)IPaHUT, 0) 6a3abT, B) rab0opo, B) yHUT.

15. Ycra"HoBHUTE COOTBETCTBUE:

Twrt 3eMHO# KOpbI MoIHOCTE Ci10s
a) I1arpopMEHHBIN 1. 70 33 xm

0) ropHbIi 2. 10xm

B) OK€AHUYECKUIA 3.40 km

16. Kucnible moposip! Gorarbr:

a) Mga) : Mg6) Si B) Fe,nAl



17. K mopomam 3HI0T€HHOTO MPOUCXOK/ICHHUS HE OTHOCST:
a)TyHUT, 0) TAJIUT B) CUCHUT, T') IETMAaTUT

18. YcraHOBHTE COOTBETCTBHE:

Hassanue noponpL Twvr nopozpL.

a) rajbKa 1. Marmarnyeckas

0) rHEIChI 2. IIHEBMATOJINTOBAS
B) OazaisT 3.ocamodHast

4. Metamopdryeckast
19. K a¢)py3uBHBIM TIOpOIAM OTHOCSITCS:
a) 0a3asksT, 0) AMOPUT, B) IyHUT, T') IEPUIOTHT.

20. YcraHOBHTE COOTBETCTBHUE:

Tum mopompt coneprkanue SiO2

a) OCHOBHAs 1.55%

0) Kucmas 2.45%

B) CPEITHSIS 3. 45-55%

T') YABTPaOCHOBHAS 4. 65%
5. 55-65%

21. YcTaHOBUTE COOTBETCTBHUE:

Tun noporpt Hassanue opozp!
a) 0ONIOMOYHBIE 1 mopdup

0) DIMHKCTBIE 2 aneBpuT

B) XEMOTE€HHBIE 3. Topd

I') OpraHOreHHbIE 4. THa MopeHast



TECT no Teme « MuHepaibD»

1 .Munepan pacTBopseTCsl B BOJIE:

a) anarut, 0) KapHAJUTUT, B) CUICPUT, T') aHTHUIPUT.
2 IlponcxoxaeHue Cymb(puaoB:

a) metamopduyeckoe, 06) THIPOTEPMATIBHOE, B)[THEBMATOIMTOBOE, I')0CAI0YHOE.
3. Xapakrep B3aumoaencTBusl Mmarue3zura ¢ xosonHou 10%-uerii HC1:

a) He B3aMMOJICHCTBYeT, 0) OypHBIii, B) c1a0BIid, ) OCTABIISACT KEITOE MATHO.
4 BecbMa COBEPIICHHYIO CITAHOCTh UMEET MUHEPAJI- ?
5. IlpoucxoxkaeHre XJI0pHIOB:

a) THIpOTepMalIbHOE, 0) MarMaTHYeCcKoe, B) 0CaI0YHOE, T') THEBMATOJIUTOBOE.

6. XuMHUYECKHIi COCTaB MUHEPAJIOB BhIpaxkaeTcst GopMyIioii: a) rurc-?, ©) aHruaput ?, B) Gaput-?.
['maporepmManbHOE IPOUCXOKICHUE UMEET MUHEPAT

7.BecbMa HECOBEPIIIEHHYIO CIIAHOCTh UMEET MUHEpa-?

8.IIponcCXOXKICHHE CHITUKATOR:
a) 9K30r€HHOE, 0)3K30-H HJIOTCHHOE, B)HIOTCHHOE.
9.Cnemmduaeckre CBOMCTBA IMEIOT MUHEPAIIBL:

a) 3amax »KEHOU KOCTH -?
0) MarHUTHOCTB -?
B) JINCTOYKY THOKHUE, yIIpyTHe-?

T) 3amax 4YecHOKa-?

1) IBOMHOE JTy4deTpeioMICHHe-?

10.YcranoBuTe COOTBETCTBHUE:

HazBanne munepana [{BeT uepTHl Ha OUCKBUTE
A. Kaccurepur 1. Kpacnas
b. Manaxur 2. Yépnas
B. Kunosaps 3. benas
I". IIupomnrozur 4. XKeénras
. T'emarut 5. 3enénas
E. Peanbrap 6. He ocraBmnsier ueptsl
K.. Onman 7. BuiiHeBo-KpacHast
8. Cepas
11 .YcranoBuTe COOTBETCTBUE:
Ha3zpanue munepana breck
A. ITupur 1. AnmmazHbIiA

b. Canepur 2. IllenxoBUCTHIIA



B. KBapr1 (Ha rpansix) 3. MeraymuecKuii

I'. Acbect 4. BockoBoi
J. Oman 5. CTeK/ISIHHBIM.
12.YcTaHOBUTE COOTBETCTBUE:
CTpyKTypa CHIMKATOB: Hazpanue munepaia
A. llenoueunas 1 I'panar
b. Konbuepas 2. Jlermnomenan
B. OcrpoBHas 3. bepuin
I'. Kapkachast 4. CeprieHTUH
. Cioucras 5. Oproias
6. bpelinepur

13.YcraHoBuTe MOCISIOBATEILHOCTD CTAIUI SHIOTEHHOTO 00pa30BaHUsI MUHEPAJIOB: a)
ITHEBMATOJIMTOBAs!, 0) MarMarn4eckasi, B) 0CaJlo4yHasi, T') THAPOTEPMATIbHASL.

14.YcraHoBuTE MOCIEIOBATEILHOCTD TBEPIOCTH MUHEPAIOB Kbl Mooca ot 1 1o 10: a) anarwur, 0)
KOPYH]I, B) THIIC, T') KaJIbIIUT, J{) OPTOKJIa3, €) TAIIbK, k) (pIIFOOPHT,

3) KBapll, 1) TOMAa3, K) ajmas.

15. Munepaibl, IMEIOIIIEe XUMIYIECKUI COCTaB, Ha3bIBatoTCs: a) Fex03-?, 6) MNO2-?, B) A1203-?,
r) SIO2 -? MeTanueckuii Oeck MMeeT MUHEpai-?

16. CocTaB MUHEPAJIOB BBIpa)KacTCs (hOPMYITOH:

a) mUpuT-?, 0) TaJICHUT-?, B) XaJIbKOMMUPHT-?, T) MapKa3uT-?, 1) KHHOBapb-?. HeMeTammuaeckuii
OJIecK UMeeT MUHepa-?.

17. Anebactp sBisieTcs pa3sHOBUIHOCTbIO MHHEpana-? AparoHUT SIBISIETCS Pa3HOBUIHOCTBHIO
MuHepana-?  XaJllUeooH  SBSIETCS  PAa3sHOBHIAHOCTBIO  MMHepayna-?  Mapkasut  sBiseTCs
Pa3HOBUIHOCTHIO MUHEpAJIa-?

18. AMopdHBII KpeMHE3eM Ha3bIBAIOT-?

19. Cuimkarens-310...7
20. KaonuH-3TO mNpomyKT BbIBETpUBAaHUS MuHepana-? CepHeHTHUH-3TO NPOAYKT BbIBETPUBAHUS
MHHepaa-?

21. ®opMyITbI CHIIMKATOB B BUJIE OKCHJIOB BBITTISIIST:
Kaomu H4A1,Si,0g-?
Cmona H4K2A16SieO024-?
Acbect CaMgsSisO12 - ?

TECT no Teme «S1nepHble npeBpalieHns»

1. Ykayxurte nprpoty 3ITy4eHHH, COTIACHO €10 THIIA:
a) anba - ? T') CHIOHTAHHBIH - ?

0) ramma - ? o) p-?



B) € - 3axBar - ? e)p-?
2. DHeprus, 0CBOOOKIAFONIASCS TIPH siiepHoii peaximn “H +2H — H +3H
TIpH CIIETyIOMMX Maccax aroMoB m3otonos (*H =1,00783 a.em.;
2H=2,01410 a.em.; >H=3,01605 a.e.\.) paBHa:

a) 1,49 10*1Ix B) 4,04 MaB

0) 23,5 K/Ix r)200 M>B
3. BcraBbre mportyIieHHbIe HOMEpa U MAaCCOBBIE YHCIA:

a)¥C— N+%B+2 B)’Bi — #°Po+%+v

6)'Be+? —’Li + v PN — 'C+e+v

4. Tlepuon nomypacrana m3otona 2%Ph pasen 19,7 roma. 1/10 ero HCXOIHOH Macchl

OCTaHETCSI CITyCTS
a) 10385 ner; B) 65,5 rner:
0) 9,8 ner; 1) 197 ner.

5. B pesymsrare 1ByX - pacriazioB U TpéX o, - pactiazioB suep  ~°U 06pasyercs sapo
M30TOI1A. ...

6. 3anuImTe HEOCTAIOIE 0003HAYCHHS B SIIEPHBIX PEAKIIUSIX:
a)®Mn+H —%Fe+? B)ZAl+n — a+?2+?

6) ®Mg +? — 2Na+*He+? ) ®Bi+a — UAt+?

7. B IpupoIHOM XJTope conepkuTest 75,77% msorona ©Cl i 24,23% wusorona ¥'Cl.
Cpennsist otHOcuTenbHast Macca Cl pasHa. . .(prBeauTe pacuersi).

8. YcranoBure T 3-pacraza:

a)ln > p+2+2 B)lp +% — 2+7?
6)p— N+2+?

9. Iepwon nomypacraia motora $Rb papen 86,2 s, 413T0r0 H30TONA
MPOpEarupoBasIv CO B3PHIBOM ¢ U30bITKOM BofIbL. [lepron nomypactaia Rb B
00pa3oBaBIIIEMCsI COSIMHEHNH PaBEH. . .

10. V30TOr TIepBOro U3 TPAHCYPAHOBBIX AMeMeHToB 222N 6511 omyuen 1940 roy B
pe3yIIbTare SIEPHBIX PEAKIHIA:

28 ) 4+2H — 2 +7 42

239u_) 239Np+?+?



11. OTHOCHTETBHAS aTOMHAS Macca MPUPOIHOTO Tauvs paBHa 204,38.
M30TONHBIi cocTaB Tayumst cootBeTcTBeHHO 2X T 11 2Tl pasen
28712 20571-2
12. 3anmmmre HepOCTArOMIHE 0003HAYCHUSI B SIICPHBIX PEAKIIHSIX:
a)lp+ip— 2+2+2 B) 8B —»%Be+?+7?
6) ] +p— 2+? r)'Be+? —®B+?
13. PaymoaxTHBHBIE mpeBparteHus suep 22U B sapa 2°Ph conpoposkaaercs arciom?

o, - ¥ urciioM ? B pacnajios.

OuenouHoe cpeactBo Ne 6
3agaum I CAMOCTOSITEIbHOIO PellieHus 110 TeMe:
«CocraB u cTpoeHune atMochepbi»

ITpumep 1. Bo cCKoIbKO pa3 KOIMYIECTBO MOJIEKYJ KHCIOPO/ia B KyOMUECKOM CAaHTHMETPE BO3IyXa Ha BBICOTE
BepLIMHBI DibOpyc (5621M Hax ypOBHEM MOpSs) MEHBIIIE, YeM CPEHEe 3HAYCHUE Y TIOBEPXHOCTH 3eMiH (Ha

YPOBHE MOPsI) IPH HOPMAJILHOM aTMOC(HEPHOM JIaBICHUN?

Ipumep 2. Ompenenurte cpemHee BpeMsl NMpeObIBaHWS TApOB BOABI B arMmocdepe, €Ciu 1O OIEeHKaM
crenuanictoB B armocdepe Haxomures 12900 kM3 BOIbl, a HA MOBEPXHOCTH CYIIM M OKEaHa BBINAIAET B

BHJI€ aTMOC(EPHBIX 0caaKoB B cpenneM 577102 m3 Boxsl B rox.

Ipumep 3. KonmnuecTBo MeTaHa, MOCTYNAIOIIETO €KErOJHO C TOBEPXHOCTH 3eMIIH B aTMOC(EpyY, COCTaBIsET
550 i 1. Cpennee cozmepaHue MeTaHa B ciioe atMocdepsl, Ha KOTopelid npuxoautcs 90% ee macchl,
cocrasnster 1,7 M. Onpenienure Bpemst IpeGbIBaHUS METAHA B OTOM CJIO€ aTMOC(EPBI, ECITH TIPUHSTH, YTO

B APYI'HX YacTAX aTMOC(epsl OH OTCYTCTBYET.

Ipumep 4. Onpenenure cpeaHEKBaAPATHUHYIO CKOPOCTb JIBIKEHHMS MOJIEKYNl a30Ta B NMPHU3EMHOM CJO€

BO3yXa.

IIpumep 5. CpenHexBaapaTW4Has CKOPOCTh JBIKEHHS dacThi Ha Bbicoreé 500 KM COOTBETCTBYET
temneparype 1473 K. Omnpenenure, cMOryr 5 TOKHHYTH armMocdepy 3eMiIH aTroMbl BOJOpOAA,

JIBUTAIOIIHECS HAa 3TOH BBICOTE CO cpez[HeKBaz[paTHquﬁ CKOpOCTLIO?

Ipumep 6. OueHnTh, CKOJIBKO TOHH BOIOPOAA EXKErOJHO IMOKUAAeT arMocdepy 3eMiiM M YXOAUT B
KOCMHYECKOE MPOCTPAHCTBO, €CiiM Ha BhicoTe 500 KM HMHTEHCHBHOCTH 3TOr0 mporecca pasxa 3 - 108

atoMoB/(cM 2-¢)



33,&2‘[1/[ AJIA CAaMOCTOATEC/ILHOTO PEHICHUSA 110 TEME: «OcHOBHBIE OMOT€eOXUMHYECKHE HUKJbI
XUMHNYECKHUX JICEMCHTOB)

B rox yenoBek ynorpeOser B MUILy MOBapeHHYIO coiib Maccoil 7 kr. Kakoe konuyecTBO xjiopuaa
HaTpusl COCTABIISAET 3Ty Maccy?

OnuBKOBOE Macio 00JaIaeT EHHBIMHA CBOMCTBaMH: B HEM oueHb Bbicokoe (70 - 87 %) conmepkanue
HEHACBIIICHHON OJIEMHOBOM KUCIIOTHI (B OTVIMYHME OT MOJICOJIHEYHOI0 Maca, I7ie ee cojlep:KaHue B 2-
2,6pa3za Menbliie). CKOJIBKO MOJIEH OJEMHOBOM KHCIIOTBI MOXET COJIEPKaTbCsi B 1 KI' OJIMBKOBOTO
Mmaciua?

DJIeMEHT MarHuil BXOJIUT B COCTaB BCEX >KMBBIX opraHu3mMoB. Eciu macca yenoBeka cocrabisieT 60
KI, TO 25 T U3 HUX — 3TO 3JeMeHT MarHuil. Kakoe KoJM4ecTBO BellleCTBa MarHusi COCTABIISIET MacCy
251?

B Tene uenoBeka conepxxkurcs anemMeHT dochop maccoit mpumepHo 1,5 kr: B KocTax Maccoi 1,4 kr,
B Mbimmax - 130r, B HepBHOW TkaHu Maccodt 12 r. Kakoe kommuectBo BemectBa ¢ocdopa
COCTaBIISIFOT MAacChl, COIEPKAIINECS B PA3IMUHBIX TKaHIX YelloBeKa?

CyTtouHas moTpeOHOCTh OpraHr3Ma B KaJbI[uH B BUAe kapOoHara kanbius CaC03 cocrasnser 1,21
BrruuciauTe Koam4ecTBO HEOOXOAMMOTO KapOOHaTa KaIbITHs.

MaccoBas 105 IIMHKa BXOASIIEro B COCTaB sifa KoOpwl (LleHHeliee JekapcTBo), paBHa 0,5%.
CkobKO aTOMOB IIMHKA MOTpedyeTcst koOpe st mpou3BoacTBa 1 karu (30mr) cBoero siga?

B sxenyouHOM COKE 4YesoBEeKa MaccoBasi J0Js COJSTHOM KHUCIOTHI B cpenHeM cocrtasisger 0,5%.
CKoJbKO MOJIEH COSIHOM KMCIIOThI OCTYIAET B JKEJIYAOK 3a I'OJl, €ClIM B CyTKH BbIpabarbiBaercs 1,5
KT JKEJTyZI04HOTO coKa?

Kakyro mMaccy BOJIbI TOJIyYMT Balll OpPraHu3M, €CJIN BbI BBIUIM €€ CyTOuHYI0 HopMy — 138,9 Monb?

XKuBoTHbBIE 3aCyNUIMBBIX CTPaH HCIOJB3YIOT METaOOIMUYECKyI0 BOAYy, KoTopas oOpasyercs INpu
OMOXMMUYECKUX peakuusx B opranmsme. U3 xupa maccoir 100r. obpasyercs moOGOYHO Boaa
KOJINYECTBOM BelecTBa 6 Moib. PaccunTaiite Maccy Bojibl, 00pa3yromencs U3 sxupa.

BoOpcHHKM TOHKOTO KHUIIIEYHHWKA YeJIOBeKa 3a 1 4ac MOryT Bcocarh 2 JI BOAbL. CKOJIBKO MOJICKYIT
BOJIBI MOXKET BCOCaTh OFHA BOPCHHKA 3a | MHH, €CTM B TOHKOM KHUIIIEYHUKE COACPKHUTCS OKOIo 1
MJTH. BOPCUHOK?

Byner i BpeaHa 1715 310pOBBS MIUTHEBAs BOJIA, €CITM B HEH OOHAPYKEHO:

a)3,3-1 0'6 Moub/1 HOHOB *Kenesa (D),

6) 1,71 0'7 MOJIB/1T HOHOB HUKEIIS (ID);

B) 1,9 10"/ Mo/ HOHOB xpoma (I)?

CanutapHble HOPMBI JIOIYCKAalOT NMPUCYTCTBHE B MUTHEBOM Boje MOHOB keje3a (II) B kommuecTe
0,2 r/m3 HOopMbI;, noHOB Hukens (1) — 0,1 /M3, HOHOB xpoma (III) — 0,05 /M3,

CKOIIbKO aTOMOB Kelle3a COJAEPIKUTCS B TEMOITIOOMHE KPOBU CPEIHET0 YEeNIOBEeKa, €CIM Macca dTUX
aromMoB paBHa 31.? ['eMOrnoOWMH BBIMOMHSAET POJIH TPAHCIOPTHOTO CPEICTBA TMPU TEPEHOCE
KHUCJIOpOZa K KJIETKaM OpraHu3Ma.



Onpenennuts B KaKOM KOJIMYECTBE BEIIECTBA MEAU COACPKHUTCS 31e 1023 aromoB. OtBer Bam
MOJCKAXKET CYTOYHYIO MOTPEOHOCTh OpraHM3Ma B MeIUM B MWIUIMIpaMMax. Meap ydacTByeT B
CHHTE3€ TeMOITIO0NHA U OIpeieNisieT aHTHOKCUAAHTHBIN MMOTEHIINAl CBIBOPOTKH KPOBH.

B niazme kpoBH COOTHOIIIEHKE YKCIa MOJIEH HOHOB HATPUS, KAJIUA U KaJblUs CTPOTO MOCTOSIHHO U
coctaisieT 25 : 1 : 0,5 (370 BaXHEHIITUI WHIUKATOP 3/I0POBbs, €r0 U3MEHEHHE CUTHAIM3UPYET O
3aboneBanum). CKOJIBKO MOJICH 3TUX MOHOB CONCPIKHUTCS B KPOBH 3[J0OPOBOTO UEIOBEKA, €CIIM Macca
HMOHOB HaTpus B Hell 101

Knunnueckuii ananus KpoBU yesoBeKa rnokasbiBaet, yto B 100 mu ee conepxkurcs 180 mr kanus, u
6,5 Mr kanbiusa. CKOJIBKO aTOMOB KaJIUs M KaJIbIUsSl COJEPKUTCS B KPOBU B3POCIIOTO YEJIOBEKa, €CIn
YCPEeIHEHHBIN ee 00beM COCTaBIAET S5 J1.?

B denoBedeckoM opranu3mMe B OOIICH CIOXHOCTH COJAEPIKHUTCS MPUMEPHO 25 MT Hoxa (B cocTaBe
Pa3IMYHBIX COCIMHEHU), IPUYEM TOJIOBMHA BCEH MAcChl Mo7a HaXOAUTCS B IIUTOBUIHOM XKeJie3e.
[ToncunTaiiTe, CKOJIBKO aTOMOB ioJ]a HAXOAWUTCA: a) B IIMTOBUIHOW XKelne3e; 0) B UEIOBEUECKOM
OpraHu3Me B 1IeJIOM?

B cocraB denoBedeckoro tena BXOAUT B cpeaHeM o macce 65% kucnopoaa, 18% yriepona, 10%
Bozopona, 0,15% narpus, 0,15%xmnopa. Kakux aTroMoB 00JIbIIIE B 4YEJIOBEYSCKOM Teie?

PaccunraiiTe 4ncino MOJNEKYIN, COAEpXKAIUXCA B 3TUIOBOM CIUpTE Maccod 69 I, a Tak ke maccy
OHOW MOJIEKYJIbl CIUPTA. OTWUIOBBIM CHUPT — OJHO U3 IICUXOAaKTUBHBIX BemiecTB. [lpu
koHUeHTpauu 0,3 /11 aJKoroyb yke BbI3bIBaeT PsAJl (PU3MOIIOTMUYECKUX U NCUXUYECKUX CIABHIOB.
Takast KOHIIEHTpalus yAepKUBAETCSI B OpraHu3Me B T€UEHHE 2-X 4acoB IpH notpednenuu Beero 0,5
J1 IIUBA.

Kakoe konmuecTBO BeIIECTBA COCTaBISET YIIEKUCIBIA Tra3, 3aHuMaroumii oovem 1344 n?
Brruucnus, BbI y3HaeTe, CKOJIBKO MUHYT KH3HU 3a0UpaeT oJJHa BEIKYpPEHHAs CUTapeTa.

Kakoe koJM4ecTBO BEIECTBA COCTABIACT aMMHUAaK, 3aHUMAIOIMi o0beM 47 n? Brruucius, BbI
Y3HAETE, CKOJIBKO MI' CUJIBHOTO $i/Ja HUKOTHHA COAEPXKUT OfiHa curapera. CMepTenbHas 103a 3TOro
ana cocrapisieT 40 MI, Ipu KypeHuu 2/3 npIMa momajiaeT B BO3AYX, IMOATOMY JbIM KypUJIbIIMKA
OIIACEH U JJIS OKPY>KAIOIIUX

Oxcun yrnepona (II) mnm yrapHelii ra3, — omacHblil 3arpszHuTens arMocdepbl. COeAUHAACH C
reMOINIOOMHOM KPOBH, OH IIPEMATCTBYET IEPEHOCY KHCIOPOAA, BBI3BIBAECT OOJIE3HH CEPIEYHO-
COCYIMCTON CHUCTEMBI, CHUKAET aKTUBHOCTh pabOThl Mo3ra. V3-3a HEMOJIHOIO CKUTaHUS TOIUIMBA

Ha 3eMJie eKerofHo oOpasyercs S5 ¢ 108 1 5100 BemECTBA. Onpenenutsb, Kakoil 00beM (Tpu H.Y.)
3aiiMeT yrapHblii ra3, oopasyromuiics Ha 3emiIe 10 yKa3aHHOU MPUYHHE.

Hapsiny ¢ yriekucibsiM ra3oM 4eloBEeK BBIABIXACT M yrapHbIN ra3, okoso 1,6 M (H.y.) 3a 1 dac. 3a
Kakoe Bpems OyleT MOCTHTHYTa TMPENENbHO TOMYyCTHMasi KOHIIGHTpAIHsl yrapHOro rasa, paBHas

0,001 r /M3 , €CJTIM Y€JIOBEK HaXOAUTCS B M30JIMPOBAHHON KOMHaTe 00heMoM 6 M3.?

Cyrounas mnotpebHOCTh B BUTamMuHe D cocraBmser 0.01mr. Onpenenure, Oyaer nu coOnoneHa
HOpMa mnoTpebneHus BuTamuHa D, ecnu mpuHuMarh oAuH pa3 B aeHb 5 kamnenb 0,01%-Horo
pactBopa B Macie. O6béM ogHol karmu 0,04mi, mioTHOCTh pactBopa 0,92 r/ma

B onHoii kame KpoBU COAEPKUTCS OKoJo 250 MITH. 3pUTPOIUTOB. KaxabIil SpUTPOIUT CONEPIKUT
npubau3uTeNbHO 2.9-10-8 Mr remornobuHa. Mossipaast Mmacca remorioouHa mopsiiaka 67000 r/mMods.



Kaxnmas monekyma remorioOwHa comepkuT 4 aroma kenesza. Kakyro maccy jkene3a MOXKET
colepkarb ofHa Karuii KpoBU? CKOJIBKO MOJEKYJ KHUCIOpoIa NpucoeauHseT 1 Mosekyina
reMoryioonHa?

2.3. AHajam3 pe3yabTaTOB OOyY4YeHUS M IepedeHb KOPPEKTHPYWIIMX MepPONnpUsiTHil 1o

JUCHUILINHE «XHMMHUSA oxpymalomeﬁ cpeabn».

Jlyist mpoBeieHUsT aHATM3a YCBOEHUS YUEOHBIX IOCTHYKEHUHN CTYJICHTOB M0 YYEOHOU TUCHUTIIIUHE
MIPUMEHSIOTCS:

. TIPOBEpPKA KOHCIIEKTOB JIEKIIMIA,

. TIpOBEpKa OTUYETOB I10 JIAOOPATOPHBIM paboTawm,

. TIPOBEpKA PELICHUH 3a/1a4 110 TEMaM,

1
2
3
4. uHAMBUAYyaJbHbIE IOMAIIHEE 33/1aHUS,
5. NHUCBbMEHHbIE KOHTPOJIbHBIE PA0OTHI,

6

. peﬁTHHFOBaH OLICHKA.



JluceT BHeceHUsI U3MEeHeHUu |

JIOoTOTHEHHUS ¥ U3MEHEHHUS B pa00YyI0 IIPOrpaMMy JUCITUTLTHHBI
Ha 2020/2021 y4eOHbIit 1o

B mporpamMmy BHOCSITCS CIIEAYIOIIUE U3MEHEHHUS:

1. OGHOBIEHBI THUTYJABHBIE JUCTHI paboueld mporpamMmbl, (OHAA OIECHOYHBIX
CPEICTB B CBSI3U C U3MEHEHHEM BEJOMCTBEHHOW MPUHAIICKHOCTH MUHUCTEPCTBY
npocsewenus Poceniickon denepannn.

2. O6noBnena u cormacoBana ¢ Hayunoit OumOmuorexort KITIY wum. B.IL
ActadppeBa «Kapra nureparypHoro oOecmneueHuss (BKIJIIO4Yasi — 3JIEKTPOHHbBIC
pECYpCHhI)», coleprKaliasi OCHOBHYIO U JIOMOJIHUTEIbHYIO JINTEPATYPY, COBPEMEHHBIE
npodeccuoHanbHble 0a3bl JAHHBIX U UHPOPMAIMOHHBIE CITPABOYHBIE CUCTEMBI.

3. OoOHnoBnena «Kapra MarepualbHO-TEXHHUYECKOW 0asbl JAUCIUILUIMHBDY,
BKJIIOUAIOIIAST ayJUTOPUU JUIsl TIPOBEJICHUS 3aHATUN JIEKIIMOHHOTO THUIA, 3aHSITHMA
CEMUHAPCKOTO THIA, KypCOBOTO MPOECKTUPOBAHUS (BBIMOJIHEHHUSI KypCOBBIX PadoOT),
TPYNIOBBIX U WHIAWBUYATbHBIX KOHCYJIBTAIMM, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 1
MPOMEXKYTOYHONH  aTTECTallid, T[OMEIIEHUS JJIs CaMOCTOATEIBHOW  pabOTHI
oOyuatomuxcss B KITIY wum. B.II. AcradpeBa) W KOMIUIEKC JHUIIEH3UOHHOTO H
CcBOOOTHO PACHpPOCTPAHSIEMOTO POTPAMMHOTO 00€CIICUECHUSI.

[Iporpamma nepecmorpeHa u oqoOpeHa Ha 3aceaHuu Kadeapbl
"13" maga 2020r., mpotokon Nel0

BHecenHble I3MEHEHHS yTBEPKIATO0:
3aBeayromuid kadeapoi

/‘ ¢ —
OUOJIOTUH, XMMUU M SKOJIOTHH Antunosa EM./ / L%"( 77/
(¢.n.0., moaIHCH)

Ono6peno HMCC(H)

(bakynbTeTa 6uojaoruu, reorpadun U XUMUU

20 mas 2020 1., mpoTokos Ne§ i g

[Ipencenarens bnausnenos A.C. /
(¢.u.0., moamnuce)




JIucT BHeCceHUus U3MEeHeHU |

JIoTOTHEHUS ¥ UI3MEHEHHUS B pa00YyI0 IPOrpaMMy JUCITUTLTHHBI
Ha 2021/2022 y4eOHbIi 1o

B nporpamMmmy BHOCATCS CleAYIONIME U3MEHEHUS:

1. OGHoBnena u coracoBana ¢ Hayunoit 6ubnuorexoit KI'TIY um. B.I1. Acradrena
«Kapra nmreparypHoro oOecrneueHus (BKIIOYas —OJICKTPOHHBIE  PECYPCHI)»,
COAEp)Kalllass OCHOBHYIO M  JIONOJHHUTEIBHYIO  JIATEPATypy, COBPEMEHHbBIE
npodeccuoHanbHbIC Oa3bl TaHHBIX U HHPOPMAITMOHHBIC CITPABOYHBIE CUCTEMBI.

2. Oo6nommena «Kapra MaTepHallbHO-TEXHWYECKOW  0a3bl  AUCITUTUTHHBD,
BKJIIOYAIOIAsl ayIUTOPUU JJIsl MPOBEICHUS 3aHSATUN JIEKIIMOHHOTO THIIA, 3aHSTHI
CEMHHApPCKOTO THUIIA, KYpPCOBOTO NMPOEKTUPOBaHUS (BBIMOJHEHHUSI KypPCOBBIX padoT),
IPYIIIOBBIX U MHJMBUAYAJbHBIX KOHCYJIBTAIIUHN, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTU U
MPOMEKYTOYHOW  aTTeCTallid, TOMEIIEHUS JUIsi CaMOCTOSITEIbHOM  paboThI
oOyuaromuxcsi B KITIY wum. B.II. AcradneBa) U KOMILIEKC JMIIEH3UOHHOTO W
CBOOOHO PacipoOCTPaHIEMOro MPOrPpaMMHOTO 00ECIICUCHHUS.

[Iporpamma ogoOpeHa Ha 3aceqaHuu Kadeapbl-pazpadoTynka
«12» mas 2021r., mporokon Ne 9

BHeceHnHbIe H3MEHEHUS YTBCPIKAAO:

i+ .
3aBeayromuid kadeapoi B / /é// 77/_  E.M. Aurumnosa

OnobpeHo  HayyHO-METOAMYECKHMM  COBETOM  CIEUUAJIbHOCTH  (HAlpaBlICHUs
noarotoBku) ¢akynsrera bI'X

«21» mas 2021 . [Ipotokon Ne 4

[pencenarens HMCC (H) )70 ) HM. Topienko




JIucT BHeCceHUus U3MEeHeHU |

JIoTOTHEHUS ¥ UI3MEHEHHUS B pa00YyI0 IPOrpaMMy JUCITUTLTHHBI
Ha 2022/2023 y4eOHbIi 1o

B nporpamMmmy BHOCATCS CleAYIONIME U3MEHEHUS:

1. OGHoBnena u coracoBana ¢ Hayunoit 6ubnuorexoit KI'TIY um. B.I1. Acradrena
«Kapra suteparypHoro oOecriedeHuss (BKJIIOYash AJIEKTPOHHBIE  PECYPCHI)»,
coiepXaiias OCHOBHYIO M  JIOTIOJHHUTEIBHYIO  JIUTEPaTypy, COBpPEMEHHBIC
npodeccroHanbHbIe 0a3bl JaHHBIX U HHPOPMAILIMOHHBIE CITPABOYHBIC CHCTEMBI.

[Iporpamma o100peHa Ha 3acenanuu kKadeapoi-pazpadoTurka
«05» mas 2022r., nporokon Ne 9

BHeceHHble MI3MEHEHHS yTBEPKIALO:

'7TA

3aBeyrommii Kadeapoit /(/ /é//z ' E.M. AuTHnoBa

OnoOpeHo  HAy4YHO-METOAMYECKUM  COBETOM  CIEHUAIBHOCTH  (HAIpaBJICHUS
nonrotoBku) dakynsreta bI'X

«11» masg 2022 1. [Tporokos Ne 5

ITpencenarens HMCC (H) A H.M. T'opnenko



JIuceT BHeceHUs U3MEeHeHUu |

JlonoTHeHHS ¥ U3MEHEHUS B pab0vyI0 IIporpaMMy TUCIUTUINHBI
Ha 2023/2024 yuebHbIii ron

B nporpamMmy BHOCATCS CIEAYIOIIME U3MEHEHUS:

1. O6noBnena u cornacoBana ¢ Hayunoit Oubnuorexoit KI'TIY um. B.II. Actadnesa
«Kapra suteparypHoro oOecriedeHuss (BKJIIOYash AJIEKTPOHHBIE  PECYPCHI)»,
colepXkallas OCHOBHYIO M JONOJHHUTEIbHYIO  JINTEPATYPY, COBPEMEHHBIE
npogeccuoHalibHble 0a3bl TaHHBIX U MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI.

[Iporpamma ogo0OpeHa Ha 3aceqaHuu Kadeapbl-pa3padoTynka
«03» mast 2023r., mpoTokon Ne 8

BHeceHnHbIe H3MEHEHUS YTBCPIKAAKO:

EE
3aBeayromuii kadeapoi ////;“/Z i . E.M. AnTunona

OnoOpeHo  HAyYHO-METOAMYECKUM  COBETOM  CIIENUAIBLHOCTH  (HAIpaBIICHHUS
nonrotoBku) ¢akynsreta bI'X

«17» mas 2023 1. [Iporokon Ne 4

[pencenarens HMCC (H) ] H.M. Topienko




JIuceT BHeceHUs U3MEeHeHUu |

JlonoTHeHHS ¥ U3MEHEHUS B pab0vyI0 IIporpaMMy TUCIUTUINHBI
Ha 2024/2025 yuebHslii ron

B nporpamMmy BHOCATCS CIEAYIOIIME U3MEHEHUS:

1. O6noBnena u cornacoBana ¢ Hayunoit Oubnuorexoit KI'TIY um. B.II. Actadnesa
«Kapra suteparypHoro oOecriedeHuss (BKJIIOYash AJIEKTPOHHBIE  PECYPCHI)»,
colepXkallas OCHOBHYIO M JONOJHHUTEIbHYIO  JINTEPATYPY, COBPEMEHHBIE
npogeccuoHalibHble 0a3bl TaHHBIX U MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI.

[Iporpamma ogo0OpeHa Ha 3aceqaHuu Kadeapbl-pa3padoTynka
«08» mast 2024r., mpotoxon Ne 8

BHeceHnHbIe H3MEHEHUS YTBCPIKAAKO:

EE
3aBeayromuii kadeapoi ////;“/Z i . E.M. AnTunona

OnoOpeHo  HAyYHO-METOAMYECKUM  COBETOM  CIIENUAIBLHOCTH  (HAIpaBIICHHUS
nonrotoBku) ¢akynsreta bI'X

«15» mas 2024 1. ITpotokon Ne 4

[pencenarens HMCC (H) ] H.M. Topienko




JIOooMHEHUS M U3MEHEHHU B pa004y0 IPOrpaMMy JUCLHUILIMHBI

Ha 2025/2026 yueOHbIi 10

B nmporpamMmy BHOCSITCS CIIEAYIONTUE H3MCHECHHUS

1. O6HoBnena u coracoBana ¢ Hayunoit 6ubnuorexoit KI'TIY um. B.I1. Acradnena
«Kapra sjureparypHoro oOecredeHuss (BKJIIOYash AJIGKTPOHHBIE  PECYPCHI)»,
cofepXaiiass OCHOBHYKO H  JIOTIOJHHUTEIBHYIO  JIUTEPaTypy, COBpPEMEHHBIC
npodeccruoHanbHbIC Oa3bl TAHHBIX H HHPOPMAITMOHHBIC CITPABOYHBIE CHCTEMBI.

[Tporpamma ono0peHa Ha 3acenanuu Kadeapei-pa3padoTynka
«07» mast 2025r., mpoTokon Ne 9

BHeceHHble MI3MEHEHHS YTBEPKIALO:

& .
3aBeyrommii Kadeapoit /%”/ _  E.M. AuTumnosa

OnobpeHo  HayyHO-METOAMYECKHMM  COBETOM  CIEUUAJIbHOCTH  (HAlpaBlICHUs
noarotoBku) ¢akynsrera bI'X

«14» mas 2025 1. [Ipotoxon Ne 5

IMpencenarens HMCC (H) ] H.M. Topienko




3. YueOHbIE pecypchbl

3.1. Kapra JuteparypHoro odecnedyeHust JUCHUILIHHBI

(BKJIrOUas AJIEKTPOHHBIE PECYPCHI)

JUIsl 00ydaroluxcs o 00pa3oBaTebHON porpaMme

44.03.05 Ienarornyeckoe odbpazoBanue (C AByMs: IPOGHISIMHU TOATOTOBKN)

HanpaenenHocts (mpoduib) 06pazoBareabHON IporpaMmbl «bUOTOTHS U XUMUSD»

10 O4HOM Popme 00yueHus, ypOBEHb MOITOTOBKH (CTEMEHb): OaKataBp

KoJ1-Bo
HaumenoBanue MecTo XxpaHeHusi/ 3JIEKTPOHHBbIN apec IK3eMILIAPOB/TOYEK
AoCTyna
OCHOBHASA JIMTEPATYPA
Jloxxunuenko, Onpra BnagumuposHa. Dxonoruyeckas xumus [ Texer] : Hayunas 6ubnuorexa KI'TIY um. 30
yuebnoe nocodue / O. B. Jloxxuuuenko, M. B. Bonkosa, B. ®@. 3aiiues. - M. B.I1. Acradnena
: Akagemusi, 2008. - 272 c. - (Bricmiee npodeccuonansHoe 00pa3oBaHue).
[ycTos, C.b. Xumudeckue acrnekTsl 3ko0ruu : yueonoe nocoodue / C.b. 9BbC «YHuBepcurerckas Oubauoreka WNHnuBuayansHbIi
[Iycros, JI.B. lllycrosa, H.B. ['op6enxko. - MockBa : Pycckoe cioBo — OHJIANH» HEOIPaHUYEHHBIN
yuebHuK, 2016. - 241 c. : cxem., ui. - ISBN 978-5-00092-378-8 ; To xe JOCTYTI
[OnexrponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=485674
bapaGam, H.B. Dxonorus cpenst : yauedHoe nocodue / H.B. bapa6am, 1.H. OBbC «YHuBepcuTeTckas OM0IMoTeKa WHuBuayansHbIin
TuxonoBa ; MunucrepcTBo 00pa3oBaHus U Hayku Poccuiickoii OHJIANH» HEOTPaHUYECHHBIN

(DC,Z[CpaI_II/II/I, qDezLepanLHoe ToCyaJapCTBEHHOC aBTOHOMHOC

JOCTYTI




o0Opa3oBarebHOE YUPEKIECHUE BBICIIETO MPO(hecCHOHATbHOTO
obOpazoBanus «CeBepo-KaBkazckuii penepanbHbIii yHUBEPCUTET. -
Crasponoins : CK®Y, 2015. - 139 c. : Tabn. - bubnuorp. B kH. ; To xe
[DnekTponnsIiil pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457865

JOITOJIHUTEJIBHASA JIMTEPATYPA

Acradnesa, Jlroqmmia CepreeBHa. Jkonorndeckas xumus [ Teker] : Hayunas 6u6nuorexa KI'TIY um. B.I1. 4
y4eOHUK IS CTy. cpen. mpod. yuel. 3aBenenuii / JI. C. Acradoea. - M. : Acradnena

Axanemus, 2006. - 224 c. - (Beicuiee nmpodeccrnonanbHoe 00pa3oBaHue). -

bubmuorp.: c. 219.

Konecenxkas, 'anuna ViBanoBHa. DKonoruyeckas XuMusi B BOIpocax u Hayunast 6ubnuorexa KI'TIY um. B.IL. 11
otBerax [Tekcr] : yuebnoe nocobue / I.U. Konecerkas, M.U. JlecoBckast. - Acradnena

Kpacnosipck : PUO KI'TLY, 2004. - 116 c.

Henucos, B.B.. Dxonorus ropona: yuednoe nocodue/ B. B. Jlenucos, A. Hayunas 6u6nuorexa KI'TIY um. B.I1. 5)
C. Kypb6arosa, 1. A. lenucosa, B. JI. bonnapenko. - PoctoB u//1: "MapT", Actadbea

2008. - 832 c. - (YueOHsIii Kypc)

Anekceenko, Bnagumup AnekceeBud. Dkonoruueckas reoxumus [ Teker] : Hayunas 6ubnuorexa KI'TIY um. B.IT. 15
yuebHuk / B. A. Anekceenko. - M. : Jloroc, 2000. - 627 c. : ui. - Actadbea

3ajaum ¥ BOMPOCHI IO XUMUU OKpyKatoten cpenbl [Teker] : yueGHOE Hayunas 6u6nuorexa KI'TIY um. B.I1. 15

nocobue / H. I1. Tapacosa [u ap.]. - M. : Mup, 2002.- 368 c. : un.

ActadneBa

NHO®OPMALINOHHBIE CITPABOYHBIE CUCTEMBI U TPO®ECCHOHAJIBHBIE BA3bI TAHHBIX

["apanT [DnexTpoHHBIN pecypc]|: nHOOPMAITMOHHO-TIPABOBOE O0ECIICUCHUE
: CIIpaBOYHAs paBoBas cucteMa. — Mocksa, 1992— .

Hayunast 6ubnuoreka

JIOKaJIbHas CC€Th By3a




Elibrary.ru [DnekTpoHHBI pecypc] : 27eKTpoHHas OMOIMOTeYHas CUCTEMA
: 0a3a TaHHBIX COACPIKUT CBEICHHS 00 OTEUCCTBECHHBIX KHUTAX U
MEPUOIMYUCCKUX U3AHUSX 110 HayKe, TEXHOJIOTHH, METUITHE U
obpaszoBanuto / Poc. madopm. mopran. — Mocksa, 2000— . — Pexxum
nocrymna: http://elibrary.ru.

http://elibrary.ru

CBOOOAHBIN TOCTYI

East View : yauBepcaibHbie 0a3bl JaHHBIX [ DIEKTPOHHBIN pecypc]

https://dlib.eastview.com/ WunuBuyanbHbINA
:nepuoanka Poccun, Ykpaunst u crpad CHI . — Dnekrpon.gan. — OO0 HEOIPaHUYEHHbIN
NBUC. — 2011 -. JOCTYII
MesxBy30BCKast JIeKTpoHHass onbaroreka (MOB) https://icdlib.nspu.ru/ WNHnuBuyanbHBIH
HEOrpaHHUYCHHBIN
JOCTYTI

CormacoBaHo:

o
I'maBHBI OMOIHOTEKAPD ! /) or— | _®oprosa A.A.

(MOKHOCTD CTPYKTYPHOTO TIOApa3AesieHus)  (TOMAIKCH) (Pammmus 1.0.)




3.2 Kapra marepuajJibHO-TeXHUYECKOM 0a3bl TUCUUIJIMHBI
«XHMHS OKpY:KaloLei cpeabn
JJIS 00yYAKOIIMXCS 00pa30BaTeJIbHOM MPOrPpaMMBbI

Hanpasnenue 44.03.05 I[leoacoeuueckoe obpazosarue (¢ 08yms npo@puisimu no020mosKi),
HarpaBieHue (nmpoduis) oOpa3zoBareIbHON MTPOrpamMmbl buonoeus u xumus

KBaJM(UKALUSA: OAKANABD
110 0OYHOU popMe 00yUeHHsI

Aynuropust

OobopynoBanue (HarIsAHbIE TOCOOMSI, MAKETbI, MOJIeJIH, J1a00paTOpPHOE
00opy1oBaHHe, KOMIILIOTEPbI, THTEPAKTHUBHbIE I0CKHU, HH(POpPMAaLMOHHbIE
TEXHOJIOTHH, IPOTPAMMHOE o0ecrniedyeHue u ap.)

JleKIIMOHHbIE aAyauTopun

)

. Kpacnosipck, yJr.

ANbBI
Jlebenenoii, 1.89,
ayn. 1-523

MynpTumeana npoektop Epson-lmr., HOyTOyk ASUS-1mmT., mHTEpaKTHBHAS
nocka -lmT, akyctudeckas cucrema-lmT, ydeOHas MOcKa- 1T, HarJsIHBINA
MaTepua.

Microsoft® Windows® 7 Professional JIunensus Dreamspark (MSDN AA);
Kaspersky Endpoint Security — JIum ceprudukar Ne2304- 180417-031116-
577-384; 7-Zip - (CBoboanas nuuensuss GPL); Adobe Acrobat Reader —
(CBoboanas nuuensus); Google Chrome — (CBo6oanas nuuensus); Mozilla
Firefox — (CBo6oanas nuuensus); LibreOffice — (CBoGoaHast nunensus GPL);
XnView — (Cob6oanas nuiensus); Java — (CBoboaHast unensus); VLC —
(CBoboanas nuuensust). Koncynerant [lmtoc - (CBoOGOaHAS TULIEH3US IS
y4eOHBIX IIeJIek).

Ayauropuu Ajs 1a00paTopHbIX 3aHATHI

]

. Kpacnosipck, yJr.

AIbI
JledeneBoii, 1.89,
ayn. 1-514

Konbonarpesarenu-7uIt, 3eKTpUYECKUE TNIMTKU- 71T, JJa0OpaTopHasi mocya
(uamiku Iletpu, K0n0ObI, MUHIIETHLTPEIMETHBIEC CTEKIIa),BeChI- 11T,
CYIIWIBHBIN mkad- 1T, MydenbHas neub- 1 T, XpaHWIUINE AT XUMHYECKIX
pEaKkTUBOB- 1 IT, ITATUB ¢ KOMITJIEKCHBIMU MTPUCTIOCOOTCHUSMU-2IIIT, XUM.
peakTHBBL y4eOHast TocKa- 1T

AYIUTOPHH VISl CAMOCTOSITEJIbHBIX 3aHATHH

-

AIbI
JledeneBoii, 1.89,
ayn. 1-105

KpacHosipck, ya.

M®V-5 mrt., komnetotep-15 mT., HoyTOyK-10 miT.

Microsoft® Windows® 7 Professional Jlutiensus Dreamspark (MSDN AA);
Kaspersky Endpoint Security — JIui ceprugurar Ne2304- 180417-031116-
577-384; 7-Zip - (CBoboanas muuensus GPL); Adobe Acrobat Reader —
(CBoboanas nuuensus); Google Chrome — (CBoboanas nuuensus); Mozilla
Firefox — (CBo6oanas nmuuensus); LibreOffice — (CBoboauas aunensus GPL);
XnView — (CBoboaHas siutensus); Java — (CBoboauas murensus); VLC —
(CBoboanas nunensus). Koncynprant [lntoc - (CBoOOgHAS TUTIEH3US IS
y4eOHBIX 1IeJIel).




