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(YueOnsbiit ian 2020)

Yenaouuck 2020



AKT COI'JTIACOBAHMUSA
HA MeTOoAMYeCKHe YKA3aHHUS 110 BHINOJHEHUIO JJA00PATOPHO-NPAKTHYECKUX
padort
10 y4eOHOil TUCHUILIHHE «JKOJOrHYecKrue 0CHOBBI IPHPOI0TI0/Ib30BAHUS
pa3padorannbie npenoaaBaresem IIIK Bogocnad:xxenue u Bog0ooOTBeAeHHE
HMxenunc FO.A., 10151 CTYA€HTOB ClIEHMAJILHOCTH
08.02.04 BogocHa0:xeHue 1 BOJ0OTBe/AeHHE
I'bOY CIIO «IO:xHO-YPpaibCKuil TOCYIAPCTBEHHBIN TEXHUYECKUN KOJLIETAD

MeTtoaudeckue PEKOMEHJAIMM 10  BBHIMOJHEHHIO  J1abopaTopHO-
NPaKTUYECKUX paldOoT mpeaHa3HaueHbl i oOydaromuxcs cnenuanibHoctd 08.02.04
BomocHabxeHne 1 BOJJOOTBEACHHE.

JlaHHBIE =~ METOJMYECKHE  YKa3aHUS  COOTBETCTBYET  COBpPEMEHHBIM
TpeOOBaHHUSM K YpPOBHIO TOATOTOBKH CTYJCHTa CpEIHETO Mpo(dhecCHOHATHLHOTO
yu4eOHOro 3aBEleHUs] B OBIAJACHHH MPO(PECCHOHAIBHBIMA KOMIICTEHIIUSIMHU TI0
crienanbHOCTH BomocHabxeHne M BOJJOOTBEICHHE.

MeTonudeckne  yKasaHHS ~— COAEpXKAT  TOSCHUTENBHYIO  3allUCKy, 2
71a00paTOPHBIX U 2 IPAKTHYECKUAX PAOOTHI.

MeTtonudeckue PEKOMEHJAIMM IO  BBITIOJHEHHWIO  J1TaOOpaTOpHO-
NpaKTUYECKUX PabOT MpejraraeTcsi UCIOIb30BaTh IS TPOBEACHUS TMPAKTHUYECKUAX
3aHATUH CO CTYACHTAMH, a TaK XK€ I CaMOCTOSITEIILHOTO W3yYeHHUs CTyJIEeHTaMHU
NPaKTUYECKON YaCTH TUCIUTUTHHEI.

JlanHoe ydeOHOe 1MocoOue MOTYT MCIIOJIb30BaTh CTYJICHTHl 00yYaroIIuecs 1o
cnenpanbHocT  08.02.04 BonocnabGxenne u BomoorBeaeHue  FOYpI'TK ounoi
dbopmbI 00yUCHHUS.
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IHosicHUTEJABLHAA 3aAIIMCKA

Metoauyeckre peKOMEHAAIMU 1O BBIMTOJTHEHUIO JTa00PaTOPHO-TIPAKTUUECKUX
paboT 1Mo y4eOHOU NUCHUIUIMHE «IDKOJOTHMUYECKHE OCHOBBI MPHUPOIONOIH30BAHUS
npeaHa3HavueHsbl s ooyuaromuxcs no crnenuaibHoctu 08.02.04 BogocHabxenue u
BOJIOOTBE/ICHUE.

JlaGopaTopHO-IPAKTUYECKHUE 3aHSATUS SBJISIIOTCS BaXKHBIM JJIEMEHTOM YueOHOM
JUCHUIUIMHBL. B mpolecce BBIMOJHEHUS J1a0OpaTOPHO-MPAKTUYECKUX padoT
oOyyJaromuecs: CHUCTEMATH3UPYIOT U 3aKPEIUIAIOT TOJYYEHHBIE TEOPETHUYECKUE
3HAHUS, PA3BUBAIOT UHTEIUICKTyaJIbHbIE U MTPOdECCUOHANIbHBIE YMEHUS, (POPMUPYIOT
AJIEMEHTHI KOMIIETCHIIUN OyAyIUX CIEIUaTINCTOB.

B pe3ynbrare ocBoeHUsT y4eOHOM TUCIIUTUTMHBI O0yJarOITUNCS T0TKEH YMETh:

- OPUEHTHPOBATHLCS BO B3aUMOCBSI3SIX OPraHU3MOB U Cpebl OOUTAHUS;

- UCIIOJIH30BaTh MPUPOOOXPAHHBIE TEXHOJIOTHH;

B pe3ynbrare ocBoeHUsT y4eOHOM NUCIIUTUTUHBI O0YyYarONTUNACS JTOJKEH 3HATh!

- OCHOBHBI€ HOPMATHBHBIC JIOKYMEHTBI, PETJIAMEHTUPYIOITUE IEATeIbHOCTD BOJTHOTO
XO3SMCTBA;

- OCHOBHBIE TIPUHIIUIIBI PAIUOHATLHOTO MPUPOAOTIOIB30BaAHNS.

[lepedenp oOmMX U TPO(ECCUOHATBHBIX KOMIETEHIINM, 3JIEMEHTBI KOTOPBIX
(bOopMUPYIOTCS B X0J1€ OCBOCHHS yU€OHOM TUCIUTIITUHBI:

1. OK.01 BseiOupatp cmocoObl  pemieHus 3agad  OpodeccuoHaIbHOM
NEeATEIbHOCTH, TPUMEHUTENIBHO K PA3JIUNYHBIM KOHTEKCTaM

2. OK.02 OcymiecTBasaTh MOUCK, aHAIW3 W HHTEPIpeTanuo HHPOpMAIUH,
HEOOXOIUMOM JJIS BHITIOJIHEHUS 3a7]a4 MPO(PECCUOHAIBHOMN JESITEIIbHOCTH

3. OK.04 Paborath B KOJUIEKTHBE U KOMaH e, 3HPEKTUBHO B3aUMOIEHCTBOBATh
C KOJUIETaMH, PyKOBOJICTBOM, KIIMEHTAMHU

4. OK.06 [TposiBisITH rpak JaHCKO-TIaTPUOTHUYECKY IO MO3UIIHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE  TOBEJICHHME HAa  OCHOBE  TPaAUIMOHHBIX
o0111eueI0BeYeCKIX IEHHOCTEN

5. OK.07 CopelicTBOBaTh COXPAHEHHUIO OKpYXKarouen cpensl,
pecypcocbepexenuto, 3h(PEKTUBHO AEHCTBOBATH B YPE3BBIUAWHBIX CUTYAITUIX

6. OK.09 Hcnonb3oBaTh HHPOPMAIMOHHBIE TEXHOJOTUU B MPOGECCHOHATBHON
NEeATEbHOCTU

IIK 1.7 YcranaBnuBaTh COOTBETCTBUE NPOEKTHBIX PEUIEHUN NPUPOJIOOXPAHHBIM
TpeOOBaAHUSAM

I[IK 2.2 OueHuBath TEXHUYECKOE COCTOSIHUE CHUCTEM M  COOPYXKEHHUI
BOJIOCHA0KEHUSI U BOJIOOTBECHUS

[1K2.4 TlnaaupoBaTh obecrieueHre paboT B yCIOBUAX YPE3BBIUAWHBIX CUTYAITUH

[IK 3.2 BbINOJHATP XUMUYECKUE AHAINU3bI 110 KOHTPOJIIO KAYECTBA NPUPOIHBIX
Y CTOYHBIX BOJ]

I[IK 3.3 BbINOaHATH MUKPOOMOJOTMYECKHUE aHAIM3bl MO KOHTPOJIO KayecTBa
MPUPOJIHBIX U CTOUYHBIX BOJ



[lepedenp mabOpPaTOPHO-TIPAKTUICCKUX pabOT
Mo y4eOHOii TUCHUILUIHHE JKOJIOTHYeCKHEe OCHOBBI PUPOA0NO0Ib30BAHUSA
cnenmaigbHocTh 08.02.04 BogocHaOxeHHE B BOJIOOTBEACHUE
(6a3oBas MOJTOTOBKA)

Ne mpaktrnueckoit Kon-Bo
Haumenosanue dopmar
paboThI 4acoB
[IpakTnueckas BrisBneHne npuunH U NOCIEICTBUN Ad 5
pabota Nel pa3pyuieHus 030HOBOTO CJIOS
[IpakTrueckas BrisiBineHne nmpuuvH U NOCIEICTBUM Ad 5
pabora Ne2 NapHUKOBOTO 3 dexTa
JlaboparopHas OrnpeneneHue CTENEHU 3arpsi3HEHUS Ad 9
pabora Nel aTMOC(EepHOro BO3ayxa
JlaboparopHas OrnpeneneHue CTENEHU 3arpsi3HEHUS Ad 9
pabota Ne2 TaJIbIX BOJI
Uroro: 8

Kpurtepuu ouennBanust J1Jab0OpaTOPHBIX H NPAKTHYECKHX padoT

Ot1MmeTKa «5» CTaBUTCS, €CIIH

PaGora BbIIONIHEHA B MOJHOM OOBEME C COOIIOIEHMEM HEOOXOIUMOI
MOCJICIOBATCIBHOCTH.  Ydamuecss  pa0oTarOT  TOJHOCTBIO  CaMOCTOSTEIBHO:
NOJIOUPAOT HEOOXOAWMBIC JIJIS BBIMOJIHCHHS IpelaraéMbIX padOT HCTOYHUKH
3HAaHHMH, IT0Ka3bIBAIOT HEOOXOJMMBIC IS MPOBEACHUS PabOTBI TCOPETUUYCCKUE
3HAaHMS, TPAKTUYCCKHE YMCHHS W HaBbIkM. Paborta odopmisercs akKypaTHO, B
HanOoJiee ONTUMATBHOM I (PUKCAIIUU PE3yIbTaTOB (hopMe.

OtMmeTka «4» cTaBUTCS, €CIU

PaGora BeIONIHEHA ydYalIUMCS B IIOJTHOM O0O0BEME H CaMOCTOSITEIBHO.
JlomycKarTcs OTKIIOHEHUSI OT HEOOXOAMMOM IOCISAOBATEIILHOCTH BBITTOJIHEHHUS, HE
BJIUSIONIME Ha TMPaBUIBHOCTh KOHEUHOTO pe3ysibTaTa. Y4YalllUuMcs HCHOJIb3YET,
yKa3aHHBIC yYHUTEJIEM HCTOYHUKHM 3HAHWM. paboTa IMOKa3bIBaeT 3HAHUE YYalIHMCS
OCHOBHOTO TEOPETHYECKOr0 MaTepuana W OBJIaJACHHUE YMCHHIMH, HEOOXOIUMBIMH
JUIL  CaMOCTOSTEIIBHOTO BBIMOJHEHHUS ~ PaboTBl. MoOryr OBITh HETOYHOCTH H
HEOPEKHOCTH B 0()OPMIICHUHU PE3YIBTATOB PAOOTHI.

OtMmeTKa «3» CTaBUTCS, €CIU

PaGota BemonHseTcs U oQOPMIISIETCS y4YaIIUMCSI TIPU TIOMOIIU YIUTEIS WITH
XOpOIIO TMOJTOTOBJICHHBIX W YK€ BBIMOJHUBIIM HAa «OTJIMYHO» JAHHYIO padoTy
yuamuxcs. Ha BbimosnHeHnue paboThl 3aTpaynMBaeTCsi MHOTO BpPEMEHHU. Yualluics
MOKa3bIBAET 3HAHUS TEOPETUUYECKOT0 MAaTepralia, HO UCIBITHIBACT 3aTPYyAHEHHUE TPU
CaMOCTOSITEIbHOM paboTe ¢ UICTOUHUKAMU 3HAHUM WA TPUOOpamu.




OTMeTKa «2)» CTaBUTCS, €CIU

Pe3ynprarel, moNydeHHBIE Yy4YalIUMCS HE MO3BOJSAIOT CHENATh IMPaBUIBHBIX
BBIBOJIOB U MOJIHOCTBIO PACXOJSTCS C MOCTaBJICHHOM 1enblo. [loka3piBaeTcs mioxoe
3HAaHUE TEOPETUUECKOTO Marepuaja U OTCYTCTBHE HEOOXOJIUMBIX YMEHUH.
PykoBOJICTBO ¥ TIOMOIIIb CO CTOPOHBI YUUTENSI OKa3bIBAIOTCA HEADPEKTUBHBI B CBI3U
IUIOXOM MOATOTOBKOM yYallleTrocs.




INPAKTUYECKAS PABOTA Ne 1
BrpisiB/IeHHE NPUYMH U OCJTECTBUI Pa3pylICHUSA 030HOBOIO CJIOS

Heab padorel: BeIsIBUTHE NIpUYKHBI pa3pyLIEHNs 030HOBOIO CJIOS

YMeEThb!

- OPUEHTUPOBATHCS BO B3AMMOCBS3X OPTaHU3MOB U CpPeJIbl OOUTAHMUS;

- UCIIOJI30BaTh IPUPOAOOXPAHHBIE TEXHOJIOTUH;

3HATh.

- OCHOBHBIE HOPMATHUBHBIE JOKYMEHTBI, PETJIAMEHTUPYIOLIUE AEATEIBHOCT BOJHOIO
XO3SCTBA;

- OCHOBHBIE NIPUHLIMIIBI PALIMOHAIIBHOTO TTPUPOJIOTIOIB30BAHU.

Ilnan padoTsi:
B cxemarnyHo# popme npeicTaBUTh NPUUMHBI Pa3pyIIeHUs 030HOBOTO CJIOS

Conepxanue o30Ha B atMocepe HesHaunTesnbHO W coctaBisieT 0,004% rmo
o6bemy. O30H oOpasyercst B atMocdepe Mo ASHCTBUEM AJICKTPUUYCCKU: Pa3psiioB,
CUHTE3UPYETCS W3 KHUCIOpOJa IOJ JAEHUCTBUEM KocMHYeckorn Yd-pamuanuu. B
npenenax armoc(epbl MOBBIIIEHHBIE KOHIEHTPALIMM O30HAa O0pPa3yrT O30HOBBIN
CJION, UMEIOIIMNA Ba)KHOE 3HAauYeHue JUisl obecriedeHus ku3Hu Ha 3emse. O30HOBBIN
9KpaH ocliadiseT cMepToHOoCcHY0 Y d-paguanuio cinoeB atMocdepsl Mexay 40 u 15
KM HaJl 3eMHOW NOBEPXHOCTh puMepHO B 6500 pa3. Pa3pyuienre 030HOBOro sKpaHa
Ha 50 yBenuuuBaeT B 10 pa3 Y®-paguaimuio, 4To BIMSIET HA 3PEHUE >KMBOTHBIX U
YeJIoBeKa M MOXKET OKa3aTh APYTrue ryOuTeIbHbI BO3ACHCTBUS HA KUBBIE OPTraHU3MBI.
Hcye3znoBenne 030HOCQEpbl MPHUBEIO Obl K HEMPEACKa3yeMbIM TMOCIEACTBUSIM —
BCIIBIIITKAM paka KOXH, YHHUYTOXKCHUIO IUIAHKTOHA B OKEaHe, MYyTalusIM
PACTUTEIILHOTO U dKUBOTHOTO MHpa. BriepBbie MOSABICHUE TaK HA3bIBAEMON 030HOBOM
"neipel" Ham AHTApKTHION ObUTIO 3aUKCHPOBAHO HA3EMHBIMU M CITyTHUKOBBIMHU
u3MepeHusaMHu B cepeuHe 1970-x rr. ITnomaas 9Toit "abIpsl" cocTaBuaa 5 MIH. M2,
U 030Ha B crojbe Bo3ayxa Obuto Ha 30—50% wmenbie HOpMBl. OJTa "mbipa" B
AHTapKTUKE HaOIIOJAETCS OCEHbIO (CEHTAOPh-HOSIOPb), a B JIpyrue CE30HbBI
coJiepkaHe 030HA ONMXKe K HOpME. 3aMeTHEE BCETr0 YMEHbIIIEHNE 030Ha Ha BBICOTAaX
15- 25 kMm, B clloe ¢ MaKkCUMaJbHBIM cojiepkaHreM 030Ha. [lo3nHee BBISICHUIIOCH, YTO
030Ha B aTMOcC(epe CTAHOBUTCS BCE MEHBIIE U MEHBIIE TAKXKE B CPEAHUX U BBICOKHX
mupotax CeBEepHOro MOyIIapusi 3UMOW-BECHOW (SHBapb-MapT), OCOOCHHO Haj
EBpomnoii, CIIIA, Tuxum okxeanoMm, EBpomneiickoit wacthio Poccum, BocTouHoi
Cubupsio u SAnonueit. B nenom comepikanmne o30Ha B atMocepe 3a mociaeaHue Ba
JNECATUIICTUS 3HAYUTEIbHO YMEHBIIUIIOCH.

O30HOBBIII Ci10i1 pacnonioxkeH B crpatocepe Ha BboicoTe OT 12 10 50 km
(HamOosplllasi TUIOTHOCTH Ha BbIcOTe oOkoyio 23kM). W, HecMoTps Ha TO, 4TO
KOHIIeHTpanusi o30Ha B atMocepe Menblne 0.0001%, 030HOBBIN CJIOW MOTHOCTHIO
MOTJIONIAET TYOUTENbHOE MJII BCEro >KMBOTO KOPOTKOBOJIHOBOE YIJIbTPadUOIETOBOE

7



u3nydyenue. Jlonroe BpeMs 030HOBBIM  CJIOM CTPEMUTENBHO HCTOILAJICS U3-3a
NEATeNIbHOCTH  4YelioBeKa. BOT  OCHOBHbIE  NPUYMHBI  €r0  HUCTOHYCHUS:
1) Bo Bpems 3amycka KOCMHUYECKHMX PAaKET B O30HOBOM CJ0O€ OyKBaJIbHO
«BBDKHUTAIOTCS» JbIpbl. M BONpeKkW cTapoMy MHEHHUIO O TOM, YTO OHHU Cpaszy xKe
3aTATMBAIOTCS,  O3TH  JbIpbl  CYUIECTBYIOT  JIOBOJIBHO  JIOJITO€  BpPEM.
2)CaMoneTsl JIeTarolue Ha BhICOTax B 12-16 KM. Takke IPUHOCIT BpPeJ 030HOBOMY
CJIOI0, TOTJAa Kak JieTalolue Huke 12 KM. HampOTHB CHOCOOCTBYIOT 0Opa30BaHMIO
030Ha.

3) Briopoc B armocdepy ¢GpeoHOB.PpeoHbI — 5TO Tras3bl, HE BCTYMAIOIIUE Y
MOBEPXHOCTH TIJIAHETHl HU B KakKhe XUM. peakiuuu. OpeoHbl 3aKUMAIOT U OBICTPO
YBEJIUYMBAIOT CBOM OOBEM MpU KOMHATHOW TeMmIepaTrype, U MOTOMY SIBJISIIOTCS
XOPOIIUMU PACTIBUTUTEIISIMU.

BrocnenctBum Ha OCHOBAaHMM HAy4YHBIX HCCIEIOBAHUM OBUT CHENAaH BBIBOJ,
YTO OCHOBHOW TMPUYUHOMN SIBIAIOTCS (DPEOHBI, KOTOPHIE IIUPOKO HCIOJB3YIOTCS B
XOJIOIUIILHOM TEXHUKE U B a3PO30JIbHBIX OAJIIOHYUKAX.

MexayHapoIHBIM COOOIIIECTBOM OB MPUHAT PsJ MEp, HaAIMpaBICHHBIX Ha
OpeAoTBpallleHHe pa3pylieHuss 030HoBoro cios. B 1977 r. IIporpammoit OOH no
OKpY>Karoliei cpeqe ObUT MPHUHSAT IJIaH JEeHCTBUI 1O 030HOBOMY CJioto, B 1985 1. B
Bene coctosnack koH(epeHuus, npuHsBiias KoHBEHIMIO MO OXpaHE O30HOBOTO
cJosi, ObUT YCTAHOBJIEH CIIMCOK BEIECTB, OTPHUIIATENIBHO BIMSAIOIINX HA O30HOBBIN
CIOW, W TPUHATO pENIeHHEe O B3aUMHOM WH(GOPMHUPOBAHUHM TOCYAApCTB O
IIPOU3BOJICTBE U UCIIOJIB30BAHUU ITUX BEILIECTB, O IPUHUMAEMBIX Mepax.

Takum o6pa3zoM, ObUTO OQHUIIMATIBEHO 3asBJICHO O TaryOHOM BO3JICUCTBUU
M3MEHEHHI 030HOBOTO CJIOS Ha 3I0POBbBE JIIOJICH U OKPY’KAIOIIYIO CPEAY U O TOM, YTO
MEphl 0 OXpPaHE O30HOBOTO CJIOS TPEOYIOT MEXIYHApPOJHOTO COTPYIHUYECTBA.
Pemaromum crano moanucanue MoHpeanbCKkoro mpotokoia B 1987 r., coriacHo
KOTOPOMY YCTaHaBIMBAETCA KOHTPOJIb 3a TIPOU3BOJCTBOM U HCIOJb30BaHUEM
¢dpeonoB. IIporokon moanucanu 6osee 70 cTpaH, B TOM YUCie 00s3aTeIbCTBA IO HEM
B3suta Ha cebs Poccus. B coorBercTBUM ¢ TpeOOBaHUSAMH OSTH COTJIAIICHUN
MIPOU3BOJICTBO BPEAHBIX ISl 030HOBOTO CJI0SI PPEOHOB JOJDKHO OBITH MPEKPAIICHO K
2010 r.

KonTpoabHbIil Bonpoc:
1. HazoBure mocneacTBusi pa3pylieHUs 030HOBOTO CJIOS U ONPEIETUTE MEPbI
OXpaHbl aTMOC(hepbl

IMPAKTUYECKAS PABOTA Ne2
BrisiBJIeHHE NPUYMH U MOCJIEICTBUI MAPHUKOBOIO 3¢ pexTa

Heab paéoTei: BeisiBUTH NPUYUHBI U TTOCIEACTBUS MAPHUKOBOTO 3 dexTa
YMETh!
- OPUEHTHPOBATHCS BO B3aUMOCBSI35IX OPraHU3MOB U Cpebl OOUTAHUS;

8



- HCTIOJIB30BATh MPUPOJOOXPAHHBIE TEXHOJIOTUH;
3HATh.

- OCHOBHBIE HOPMATHUBHBIE JOKYMEHTBI, PETJIAMEHTUPYIOLIHE AEATEIBHOCTD BOAHOIO
XO3SMCTBA;

- OCHOBHBIE ITPUHLIUIIBI PALMOHAIIBHOTO IIPUPOIONIOIb30BAHUS.

Ilnan padoTsl:
B cxematnuHol QopMe NpeacTaBUTh MNPUYUHBI M MOCIEICTBHUS MapHUKOBOIO

ahdekra

IapuukoBbiii 3¢ deKT — 3TO SABICHUE, NPU KOTOPOM aTMOC(epHbIE Ta3bl
(BoIIHOM map, YTieKUCIbIA ra3, METaH U 030H) yJIEPKUBAIOT BOCXOJsIIee OT 3eMIIn
TEIUI0O B Tpomocdepe, HE JaBas €My IMOJHUMAThCA B 0Oojee BBICOKHE CIOU
atMocdepbl. [Ipu 5TOM NPOUCXOAUT HArpeBaHUE, Kak caMod atMocdephl, Tak H
3eMHON moBepxHOCTU.[IpuunHoOl mapHuKOBoro 3ddexra sABISETCS CBOWCTBO
aTMOC(EpPHBIX Ta30B MOTJOIIATh U UCITYCKATh TEIJIOBOE MH(PpaKpacHOE MU3IIyYeHUE U
B MPUPOJEC OTO SIBJIICHHE MPUCYTCTBOBAJIO BCErjaa. TpPeBOTY BBI3BIBAET TO, YTO B
MOCJICIHUE CTOJICTHS SIBJICHHE TMapHUKOBOTO 3¢ (deKTa yCUIMBaeTCs, a MPUIMHOU
YCWICHHUS NapHUKOBOTO 3(¢eKTa sBIseTCS BCE yBEIMYMBAIOUIUECS BBHIOPOCH B
aTMocQepy ra3oB, BOZHUKAIOIINX B PE3yIbTaTe )KU3HEACATEILHOCTH YeJIOBEUECTRA.

Bri6poc B atmochepy MHOrux razon: yrapsoro rasza (CO), yriiekucioro rasa
(COy), yrneBomopomoB, T. ¢. merana (CHi), srana (C;Hs) um nap., — KoTopsie
HAaKaIUIMBAIOTCS B PpE3yJbTaTe COHKUTAHUS TOPIOYMX MCKOMAEMBIX U JPYIUX
IIPOU3BOJICTBEHHBIX MPOIECCOB — MPUBOJISAT B MOSBICHUIO "MTApHUKOBOTO 3 dhekra",
XOTSI 3TU BEILIECTBA [0 YTH HE MPEACTABISIOT OMACHOCTU KAK CAMOCTOSTENIbHbBIC 3ar-
PA3HUTEIH (32 UCKITIOYEHUEM BBICOKMX KOHIIEHTPALIMiL).

Mexanu3M napHUkoBoro 3¢ dexra 70cTaToyHO MPocT.OCHOBHBIM UCTOUYHUKOM
KU3HU U BCEX NPHUPOJHBIX MPOIECCOB Ha 3eMJie SBISAETCS JIy4HCTash SHEPrusd
Connua. DHeprusi COJMHEYHOW pagualudy BCEX JJIMH BOJH, MOCTYMArON[as Ha Hally
IUIAaHETy B EIMHUIy BPEMEHHM Ha €AUHULY IUIOWIAIH, MEePIeHANKYISIPHOM
COJTHEYHBIM JIy4aM, Ha3bIBACTCS COJTHEYHOU MOCTOSHHOM U cocTaBiseT 1,4 kJx/cm2.
OTO numb OAHA JBYXMWUIMApAHAs JOJISI DHEPTHH, U3Ty4aeMOll MOBEPXHOCTHIO
Connua. M3 00miero KoiaM4ecTBa COJHEYHOW SHEPruu, MOCTYMAIIIed Ha 3eMilto,
atmoc(epa nornomaer -20%. Ilpumepno 34% sHeprum, mpoHUKaOIIEH B TriIyOb
aTMocepbl U JIOXOJAIIEH 1O TIOBEPXHOCTH 3eMJIM, OTpa)kaeTcs oOIaKaMu
atMoc(epbl, a’po30JsIMUA, B HEW HAXOMSIIMMHUCS, U CaMOW MOBEPXHOCTHIO 3EMIIU.
Takum oOpazoM, 10 3€MHOM TMOBEPXHOCTH JTOXOIUT -46% COJNHEUYHOW SHEPTHH H
norioniaeTcs €. B CBOIO ouepeapr MOBEPXHOCTh CYIIM W BOJBI H3JIydaeT
JUITMHHOBOJIHOBYIO MH(pakpacHyo (TEIJIOBYIO) paJualfio, KOTOpas YacTHYHO
YXOJIUT B KOCMOC, @ YaCTUYHO OCTaeTcs B atMocdepe, 3aJepKUBasiCh BXOSIIIIUMU B
€€ COCTaB Tra3aMM U HarpeBas MPU3EMHBIE CIIOM BO3[yXa. DTa U30JSUsS 3eMJIU OT
KOCMHYECKOTO MPOCTPAHCTBA coO3/7aja OJaronpusiTHbIE YCJIOBUS ISl Pa3BUTHUSA
KUBBIX OPraHU3MOB.



ATtMochepHble Ta3bl (a30T, KHUCIOPOJ, BOJASHBIE Mapbl) HE MOMJIOLIAIOT
TEIUIOBOE M3JIy4YeHHe, a paccenBatoT ero. Konnenrpanus C02 €XXeroaHo MOBbIIIAETCS
Ha 0,8—1,5 mr/kr. Cuuraercs, 4ro npu Bo3pactaHuu coaepxanusi CO, B Bo3yxe
BJIBOECPEIHET0/10Bas TeMIeparypa noBbicutcs Ha 3—5 "C, 4yTO BBI3OBET I100aIbHOE
MOTEIUIEHNUE KJIuMaTa, ¥ 4yepe3 125 JeT MOXKHO OXUAaTh MAcCOBOIO TasHUS JIbIOB
AHTapKTUIbBl, TOABEM CpPEOHEro ypoBHA MHUpOBOro OKeaHa, 3aTOIUICHUS
3HAYUTEIBHOM YacTU NPUOPEKHON TEPPUTOPUH U IPYTUX HETATUBHBI MTOCIIE/ICTBUU.

Takum 00pa3oM, HakoOIJIEHWE BBIOPOCOB ra3oB B aTtMocdepe MNpeacTaBiseT
cephe3Hyl0 omnacHocTb. Kpome "mapHukoBoil »ddekra" HamuyMe OSTUX Ta3oB
o0ycoB/IMBaeT 00pa30BaHUE raKk HAa3bIBAEMOIO pomoxumuueckozo cmoza. Ilpu stom
B pe3ynbTare @omoxumuueckux peaxyui YrIEBOLOPOAbI 00pa3yloT BecbMa
TOKCUYHBIE MTPOJTYKTHI: aJIbJIETU/Abl U KETOHBI.

B HayuHoli nuTeparype NpelICTaBI€Hbl  JOCTATOYHO yOeauTelnbHbIE
JI0Ka3aTeIbCTBA HEOOpAaTUMBIX BO3JICUCTBHI MApPHUKOBBIX Ta30B Ha H3MEHEHHE
KJIUMaTa, XOTSA JI0 CHUX TOp HPOJOJIKAIOTCS TMOMBITKA OCHOPUTH MX CO CTOPOHBI
BIIMSITETILHBIX MIPOMBIIUICHHBIX KPYTOB.

KoHTposbHBIE BONIPOCHI:
1. HazoBure nocnenctBusi napHUKOBOTO 3 exra
2. OOBsSICHUTE MEXaHU3M MapHUKOBOTO A PekTa

JIABOPATOPHASA PABOTA Nel
OnpenesieHue CTeNeHU 3arpsA3HEHUsE aTMOC(EPHOro BO3ayXxa

ean padorei: OnpenenuTh CTENeHb 3arps3HeHnus aTMOC(HEPHOTO BO3ayXa
YMeTb.!
- OPHUEHTHPOBATHLCS BO B3aHMOCBS3SIX OPraHU3MOB U CpPebl OOUTAHMS;
- VCIOJIb30BaTh MPUPOIOOXPAHHBIE TEXHOJIOTHUH;
3HATD.
- OCHOBHBIE HOPMATHUBHBIE JOKYMEHTBI, PETJIAMEHTUPYIOIIHAE AEATEIbHOCT BOJHOIO
XO03SH1CTBA;
- OCHOBHBIE MTPUHIIHIIBI PAIIMOHAIIBHOTO TPUPOIONIOIb30BAHUS.

ILiian pabdorsI:
[IpoBecTH ONBIT IO HAIMYHIO 3arPSI3HEHUN IO BCXOXKECTH Kpecc-caara

[Ipexxe yeM CTaBUTH SKCTIEPUMEHT MO0 OMOMHANKAIINN 3aTPS3HEHUI BO3TyXa C
MOMOIIBI0 Kpecc-cajaTa, napTusi ceMmsiH (IpeABapUTEIbHO MPUOOpETeHHas B
MarasuHe CeMsiH), MpeIHa3HAYEHHBIX NJI OMBITOB, MPOBEPSAETCS HA BCXOXKECTh. JlJis
ATOTO CeMEHa Kpecc-cajlata MmpopaniuBaroT B yamikax [leTpu, B KOTOpble HACHINIAIOT
MIPOMBITBIA peyHOM Tecok cioeM B 1 cM. CBepXy ero HakpbIBalOT (PUIbTPOBAIBHOM
Oymaroi ¥ Ha Hee pAacKIaJbIBAIOT OMNpeAeTeHHOEe KoJaudyecTBO cemsiH. llepen
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pacKIagKoil CeMsH MEeCOK M OyMmary yBIQXKHSAIOT IO HOJHOTO HACHIIIEHUS BOJOM.
CBepxy ceMeHa 3akpbIBAIOT (PUIBTPOBAIBHOM OyMaroil M HEIUIOTHO HAKPBIBAIOT
CTEKJIOM.

[IpopammBanue BexyT B nomenieHuu npu temneparype 20 — 25 C. Hopwmoii
cuuraerca mnpopactanue 90 — 95 % cemsiH B Teuenue 3 — 4 cyrtok. [lpoyenm
NPOPOCUIUX CEMAH OM YUCTIA NOCEAHHBIX HA3bI6AEMCSl BCX0IHCECNBIO.

[locne ompeneneHuss BCXOXKECTH CEMSH MPUCTYHAOT K MPOBEACHUIO
HKCIIEPUMEHTA, 3aKjaJblBasi OJMH WJIM HECKOJbKO ONBITOB B CIEAYIOIIEH
MOCIIEIOBATEIbHOCTH.

. Yamky I[leTpu 3amoiHsAIOT A0 TMOJIOBHUHBI MCCIEAYyEMbIM CyOCTpaTOM
(TTOYBOIA, UJIOM U T. 11.).
. B apyryio damky kmaayT Takod ke OOBEM 3aBEJOMO UHCTOrO

cybcTpara, KOTOpHIA OyJeT CIy»XUThb B KauyeCTBE KOHTPOJIA IO OTHOIICHUIO K
UCCIIEAYEMOMY MaTepHaly.

. CyOcTpathl BO BCeX YallKaX YBJIAXHSIOT OJJHUM U TE€M K€ KOJIMYECTBOM
OTCTOSIHHOM BOJONPOBOAHOM BOABI 10 MOSBJICHUS IPU3HAKOB HACHIIIECHUS.
. B kaxmyro Jaiky Ha MOBEPXHOCTh CyOcTpaTa yKiIaabiBaoT 1o 50 cemsiH

KpeccC-Cajarta. Paccrosinue MCXKAY COCCOAHUMU CCMCHAMH OJIKHO OBITH IO
BO3MO>XHOCTH OJJVMHAKOBBIM.

. [TokpbIBarOT ceMeHa TeMHU ke CyOcTpaTaMu, HachIasl UX MOYTH JI0 KpaeB
YaIrieKk U aKKypaTHO pa3paBHHUBAs IIOBEPXHOCTb.

. VYBIaXHSAIOT BEpXHUE CJIOM CyOCTPaTOB /10 BIAKHOCTH HUKHUX.

. B rteuenne 10—15 nHeidt nHaOmomaroT 3a MpopacTaHUEM CEMSH,

NOJIIEPKUBAsl BIAKHOCTh CYOCTpAaTOB NMPUMEPHO HA OJHOM YpOBHE. Pe3ynbrarhbl
HaOJII0O/ICHUI 3aIIMCHIBAIOT B TaOJIHUITY.

B 3aBucumocTH OT pe3yNbTaTOB OIbITAa CyOCTpaTaM MNpPUCBAaUBAIOT OJIUH U3
YeThIPeX YPOBHEH 3arps3HEHUS.

1.3arpsizHenne otrcyrcTBYeT. Bcexoxects cemsn gocturaer 90 — 100 %,
BCXOJIbI JPYXHBIC, MPOPOCTKH KPEMKHE, POBHbIC. DTU MPU3HAKKA XapaKTEePHBI IS
KOHTPOJIS, C KOTOPBIM CIIETyEeT CPAaBHUBATH OIBITHBIE 00pa3IIbl.

2.Cnaboe 3arpsisHenue. Bcxoxects 60 —90%. Ilpopoctku moutu
HOPMAaJILHOM JJIMHBI, KPETIKKE, POBHEBIE.

3.Cpennee 3arpsiznenue. Bexoxects 20 — 60%. [IpopocTku mo cpaBHEHUIO ¢
KOHTPOJIEM KOpoYe U ToHbIe. HeKoTophie MpOpPOCTKH UMEIOT YPOICTBA.

4.CuabHoe 3arpsi3HeHue. BcxoxecTh cemsiH odeHb ciabas (menee 20%).
[TpopocTku MeIKre U ypOIUBHIE.

KonTpoabHbIil Bonpoc:
1. Tlpoananu3upyiite peakiuio pacTeHHs Ha SKOJIOTUYECKUE YCIOBHUS.

JIABOPATOPHAS PABOTA Ne 2
OnpenesieHue CTeNeHU 3arPA3HEHHS TAJBIX BO/I
Hean padoTel: OnpeaenuTs CTENEHD 3arPS3HEHUS TalbIX BOJI
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YMeThb!

- OPUEHTHPOBATHCS BO B3aUMOCBSI3SIX OPraHU3MOB U Cpebl OOUTAHUS;

- HCTIOJIB30BATh MPUPOJOOXPAHHBIE TEXHOJIOTUH;

3HATh.

- OCHOBHBIE HOPMATHUBHBIE JOKYMEHTBI, PETJIAMEHTUPYIOLIHAE AEATEIBHOCTD BOAHOIO
XO3SMCTBA;

- OCHOBHBIE ITPUHLIUIBI PALMOHAIIBHOTO IIPUPOIOIOJIb30BAHUS.

Ilnan padoTsI:
[IpoBecTH ONBIT MO OMpeIETCHUIO3ATPA3HEHUS TAJIOr0 CHETa

OmnpeneneHrue KUCJIOTHOCTH.

Jlns  ompeneneHus peakiMd BOJHOM Cpeabl Tajoro CcCHera HeoOXoauM
YHUBEPCAJIbHBI HWHIUKATOP, TIOJIOCKY KOTOPOTO HYXHO CMOYUTH B TMpode W
CpPaBHUTH IBET cO cTaHaapTHON mikaion pH. CHer MOXeT UMeTh, KaK KUCITYIO, TaK U
MICJIOYHYI0 PEaKlMilo, B 3aBUCUMOCTH OT TMpeoOJialaHus TeX WM HHBIX
3arps3HSIONIMX BEIIECTB. EciiM B CHEr MomajaroT OCHOBAHUS PA3IUYHBIX KHUCIIOT, OH
npuoOpeTaeT KUCIOTHYIO peakinuio. [IpucyTcTBue COCIMHEHUN  METaJIOB,
apOMaTHYECKHX YTJIEBOIOPO/IOB 3allle/IaunBaET CHET.

O6H&DV>K€HI/I€ OPTraHNYCCKHUX BCHICCTB.
HpI/I?;HaKI/I HaJIN49Usl OPraHUYICCKUX BCIICCTB:

o paxyXHas IUIEHKA HA IIOBEPXHOCTHU BOJIBL;
o MAacCJISTHOE TSITHO Ha (PUIBTPOBANIbHON OyMare mociie BHIChIXaHUS;
o oOeclBeUrMBaHME MOJKUCIEHHOTO PACTBOpa MEpMaHTaHaTa Kajus.

B oagny mpoOupky HamuBaroT 5 MJ JAUCTHUIMPOBAHHOM BOJBI, B JAPYTyH —
uccienyemyo Boay. B kaxkmyro mpoOupky mnpubaBisitoT mo kamiae 5% pacTtBop
nepmanranara kanmus KMnQOs. B mpoOupke ¢ AUCTHIUIMPOBAHHOM BOJOM OKpacka
coxpaHutca. Vcue3HOBEHHE OKpacKH B HCCIENYeMOM BOJAE YyKa3blBaeT Ha
MPUCYTCTBUE B HEH  OpPraHUYECKUX  BElIECTB (MHOTA  HEOPTraHUYECKHUX
BOCCTaHOBUTEJICH).

Onpesenenye HOHOB xenesa Fe”.

K 10 mn uccnegyemoro Ttamoro cHera npuOaBisitoT 1-2 Kamid COJSHOU
kucnotel HCI, Heckonpko kamenb mepokcuaa Bogopoaa u 0,2 mi (4 xamu) 50%-ro
pactBopa Tuonmanata kanmus KSCN. [lepememmBaroT 1 HaOMIOJAI0T 32 pa3BUTHEM
OKpacku. MeToJ1 9yBCTBUTENICH, MOXHO onpenenuTs a0 0,02 mr/m.

KadecTBeHHasi peakiys MPOTEKaeT 110 HOHHOMY ypasHeHuto: Fe®* + 3SCN™ =
FG(SCN)g.

OnpeseneHne HOHOB cBUHIA Pb?* (kayecTBeHHOE).
Noaupa kanus (KI) maet B pacTBOpe ¢ MOHAMM CBHHIA XapaKTEPHBIA OCaJ0K
ronuna ceuHia Pbly. MccnenoBanusi mpou3BoasTCs ciaeayrommuM oopazoM. K 5 mi
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UCIIBITYEMOT0 pacTBopa npubaBuTh HemMHOro KlI, mocne uero, no0aBuUB yKCYyCHOU
kuciaotel CH3COOH, nHarpets comepXumMoe HPOOUMPKU 10 MOJHOTO PacTBOPEHHS
IIEPBOHAYAJIBHO BBINABIIET0, MAJ0 XapaKTEPHOIo kenaToro ocagka Pbl,. Oxmaauts
MOJIYYEHHBI pacTBOP MOJ KpaHOM, mpu 3ToMm Pbl, Beimazner cHOBa, HO yXe B BUAE
KPAaCHBBIX 30J0TUCTHIX KPUCTALIOB: Pb?" +21" . = Pbl,

Onpenenenvie noHoB Meau Cu?*(kauecTBeHHOE).
B dapdopoByto wyamky nomectutrb 3-5 MIJI HCCIEIYyeMOr0 Tajloro CHera,
BBIMAPUTH J0CYyXa, 3areM NpuOaBUTh | Karuilo KOHLEHTPUPOBAHHOI'O pPACTBOpA

ammuaka NHs. ITosBlieHHe HHTEHCHMBHO CHHETO IIBETA CBUJIETENBCTBYET O TIOSBICHUH
mean: Cu?* + 4NH4OH = [Cu(NH3)4]?* +4H,0

Omnpenenenue noHOB xsiopa Cl- (KaYeCcTBEHHOE).
K 5 mn tamoro cuera pgobGauth 3 karumm 10% pacTBopa HHTpara cepebpa
AgNOQOs3, noakuciaennoro azotHor kucimoroir HNOsz;. O6pasyercs ocajok WId MYTh:

Ag" + Cl = AgClI

o cnabas myTh — 1-10 mr/m,

o cuiabHasg MyTh — 10-50 mr/m,

° xjombsa — 50-100 mr/m,

° OebIi TBOPOXKUCTHIN ocamok > 100 Mr/m.

Onpenenenne cyibbar nonoB SO (KauecTBEHHOE).
K 5 mun tanoro cuera no6aButh 4 karum 10% pactBopa comnsinoit kucnotsl HCI

u 4 kamwm 5% pactBopa xnopuia 6apus BaCl,. O6pasyercs ocaqok uny MyTh: Ba?" +
5042' = BaS04

. cnabas myts — 1-10 mr/i,
. cuiabHasg MyTh — 10-50 mr/m,
. xaonbs — 50-100 mr/m,

OeIbIit TBOPOXKUCTHIN ocamok > 100 mr/m. [1, 3, 4]
KoHTpo/bHBIE BONIPOCHI:

1. Tlpoananu3upyiiTe BIUSHUE BEIIECTB HA TaJblil CHET
2. Ompenenurte CTENEHb 3arpsi3HEHUS TaIbIX BOJ B UensOuHcke
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